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M.Sc.APPLIED ASTROLOGY COURSE (2016-2017)
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A\ g
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&
SYLLABUS
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DEPARTMENT OF ASTROLOGY
FACULTY OF ARTS, SCIENCE AND HUMANITIES
PG PROGRAMME CBCS M.Sc APPLIED ASTROLOGY

Course Code | Name of the Course Obijectives Instruction Mamimum Marks
& Out hours /
Comes week
L T|P
= a
8 3 w | E
o o | <
e 2 Slo | & [P
SEMESTER - |
Fundamentals of Astrology-I
16ASP102 Geordalwedsd Gamensei - 1 1 18 |4 [0 |0 |4 [40 [60 | 100
Planets in Astrology-I
16ASP103 Wyeresienr CamaL (pewmHeit - T 3 5 4 0|0 |4 40 60 100
Horary Astrological methods |
Rasi - Bhava - Star Constelations -I
Fundamental Vasthu -I
16ASP111 LiGosHT GFTeLRID (Lepmaeht - 1 12 41 [0 [o |42 [40 |60 |100
Predictive methods in Astrology-I 0
16ASP112 Practical - | 1,2 11 0 0|4 |2 40 60 100
Total 24 | 280 | 420 | 700
SEMESTER I
Fundamentals of Astrology-II
Planets in Astrology-II
16ASP203 Lyerosiiesr Cmdl (pewmHei - 11 2 5 4 0|0 |4 40 60 100
Horary Astrological methods-11
Rasi - Bhava - Star Constelations-II
16ASP205B Modern vasthu 11 2 4 4 0|0 |4 40 60 100
16ASP211 LieossT Qamevguid (wepmaei - 11 2 26 [0 [0 [4 ]2 |40 |60 [ 100
Predictive methods in Astrology-II
Prediction - 11 3 6,1 4 014 |2 40 60 100
16ASP212 1
Total 24 | 280 | 420 | 700
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SEMESTER 11
Astrological Methods
16ASP302 BarglLalgseflled (PamTHHHIS6NT - 3 7 4 |0 |0 |4 |40 |60 | 100
Muhurtha in Astrology
16ASP303 WwhSBI CTHLLb 3 8 4 |0 |0 |4 |40 |60 100
Medical Astrology
16ASP304 | Gerd)L memils (LeDBEHET 1 9 [4 [olo[4 [40 |60 |[100
Casting Horoscope
16ASP305 Dasabukthi Predictions 1 11 4 0|0 |4 40 60 100
16ASP306B Ashtavargam 2 10 4 0|0 |4 40 60 100
16ASP312 Practical - 11 1,8 11 0 0 |4 |4 40 60 100
28 | 280 | 420 | 700
SEMESTER IV
16ASP491 Project 2.3 21 |0 0 (0 |15 |80 120 | 200
1

The following are the Elective papers

List of Elective Papers

Z
o

Course Code | Subjects

16ASP105(A) | stetsenilgio (Numerology)

16ASP105(B) | aywiuen. euravsg — | (Fundamentals of Vasthu — 1)

16ASP105(C) | sikimsevl_genid wpmid waamisen  (Samuthrika Lakshanam)

16ASP205(A) | meursdlenmissit  (Gemology)

16ASP205(B) | mafen surerosg — 11 (Modern Vasthu — 1)

16ASP205(C) | emaC@rema grevglyio  (Palmistry )

16ASP306(A) | sneflsio  (Thajigam)

16ASP306(B) | e autdasio  (Astavargam)

© XN |O AW IN = »D

16ASP306(C) | 16 auTéas s&srmisEpb LevasEnD (Predictions through 16 Varga

Chakras)

Programme outcomes

D

2)

3)

4)
5)

6)

GaralL (pgIBMEV LoTEmIEUTHST suTatailuiey Lpplul, GFraslLailuisv Lbpilul
augeoTenm  IPleusTed BHHmmuiled LPEMOMHUWIUD  GILIHENLOEMUIUJLD
yflbgl Cabmeiteuritaeit

GrrdLallwelst Sl HHHImDBNT  QITF  BTTHHHIOUBIHET,
Camenmealiledl HTTHHHIOUBIBET, LTOUD BTTHHHIOUBIBET i &UIINENHD
Uil SIS D6 FTHS Levedme HITeuTulluSHe0 (PSS LIbIE,
AUBB(GID.

GrrdLallwenid@ GumD Yslp CFTshs CFralL DIMlehToelen Leve dnmilb
wpenmsmen OFiflbg CBT6TOUFBITEL BHHIMMUIED LIV FTHEMETHENT LI6D
OQFiw oyTeuD giuBLD

TIHEMIBID, UTEVSHI, NBCTND, HOUTHDIDIBIBENT, DIBIHEVL F6U0TRIG6NT
DB HIEMETLILITL M1HEHEF CFTHILalwiBev SpHTTID 6T60TLIGI LjevLILIHID.
FTHBID B6VEOTHOTHEDHHBE LVeiIH6T GCFTLID euendulley  LygFedteo
(LPEMMB6IT (LPEVLD LIGV6ITH6T MBI CBT6TEmeVTLD.

By (oD, Gguiblel (pemm, SldmagempTos LHSS! (oD, GLmeBTL (B
(DM DLFUW (mME6T6L Lsveiidsel GFmeveviiL(heugl CaFmdlL FHiemmuiledr
QUTTFF|B(G DLHTPRIB6NT D (GHLD.
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7) B6V6V (LPFnTSHBHHIB6T60 SLTIDLEEGHID OFUIVHET [H6V6V LIVETHMETSH H(HLD,
SW  (pFmTHFmIEailed  yolsasiuGd  CFwevdsT  HlTUHMSD
allenenalld@LD 6T60TLINS 26501 (LPIQU|LD.

8) mEH CFrFLFHlen ewevld Gmmil guBd 2 L6v umeusd, Gmrullest
Heotemio, Gmmil eguBld &mevld, GBIl HTHGMD (LPMMBET i & UWINENM
Oxeafleurs Sinflul (LPIQUID.

9) GarglL @ewils (pewmEemen  PBH  CBTETEUSIEN  (LP6VID  BHBT6L
allehehTeniid, Hevienll (PHeVlwes SPBHTID CFTFHL Hewlld (LPeHMEB6IT
SIOWITDEL LUTHIBTHS (LPIQULD.

10)  SINYLOITEHBHIHENT, HTHUHD, USQTH THS FHHIHRIGET UDBIW Dinjley,
FTHB LI606THM6N QFT6VaIBI60 HIGLIUWIHMS HITewIulEs 2 H6ab.

11)  &6vail, Slmoswid, OaTls0, UsSITCUMI (HeTwenet upmlw Ceails e G
Oz erfleure LsVeITBEMET QFT6V6V (LPIQULD.

Programme Specific outcomes

12) seolwailsalsar LFFFmaisendd GFralL Falulsy gflwmer gireneu
O&T(HPHS (LPIQU|LD.

13) aHTBTLSHHI0 L BBHInIQUI HEITEWLD, & MOHEN6T (Lp6iT Fnl lgBw DINH S,
SIHDBTH (LP6dT 61FFflBemB HLOUYHNBHMEN 61(HHHIH CBT6ITEN (LPIQULD.

14) GarngdlL smavglyip sefloaflseile aueniTafld @D, BT 196 auenTFHEHGHID @
QUOIBTLIQUITS SIEMLOW|LD.

Programme Educational Objectives (PEQOs)

PEO 1 : GandlLelwev pgisemeolul L Hiflaens@ oumemailulsy  inley,
GarglLallwedsr eugeormi, GFrHlLelwedledt SQLILMLSH HeTEOBH6T, CHT6NTH6,
@urdl®ei, UTEUBBIBET LD Dipjley 2 6TenHTed BTV BCHF AUTHHLOTEIMBISEHH S
DM 6UMBUI6V LIGVGITH6IT FnMIQUHDBTET FHMENLDEHEIT 6L6T(HLD.

PEO 2 : #ng& usvsiiasit QFmsvanIeusn@ CFTHIL FmervgslzdHglev Lisv (LpewmaE6iT 2_6wi(H.
SMIHH  (ewmEBeilevid  HBeoig uulpd  sefEsH, BS5HmDuUid  auedlenio
® 6I6NMaUTHeNTS OTHM (LPIQU]D. euUTHeT BHHImMuied Ydlw Sesr(hUligiisenern
Be0T(BHLIIYHS (LIQU|ID. BFTHIL S0 FHImewT FTOVHBJhIBNTET MBBTENSD, AUTEVSHI,
eTemIBEnTBID (Lp&Hellwaupmleviid Sinfley aue(hiD.

PEO 3 : @3 @m Ozileis senev eeaiugmey GFrall (pagisemev UL L STiflEer
RWBBHP6L FMHHATHNMTHAD, CFTHIL Dinjailev HettellEIHMEUTEHMTEHD LOTHMLD
goUBD.  FDBTVHIEL  FYPSTWSSHL gOUBL — DiweISH  Hell el
Ny FFenesid @B @GID & M6 STEOT(LPIQUILD.

POs 1 2 3 4 5 6 7 8 9 10 11 12 13 14
PEO 1 X X X X

PEO 2 X X X X X X X X
PEO 3 X X X X X X X
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KARPAGAM ACADEMY OF HIGHER EDUCATION

DEPARTMENT OF ASTROLOGY

Marks Allocation

Continuous Internal Assessment (CIA):

The performance of students in each will be continuously assessed by the repective faculty

as per the guidelines given below:

Theory Courses

S.No Category Maximum Marks
1. Attendance 5

2. Test-1# 10

3. Test-11# 10

4. Journal Paper Analysis & Presentation 15

Continuous Internal Assessment : Total 40

e The Mark obtained in the seminar should be entered in automation software on or before

60 working day of the semester.

o #Test answer scripts in should be evaluated and marks awarded should be entered in
automation software on or before 4" working day after the last date

Practical Courses (Astrology):

S.No Category

Maximum Marks

1. Attendance 5
2. Observation Work 5
3 Record Work 5
4. Model Examination (Related with astrology) 15
5. Viva —Voce [Comprehensive] 10
Continuous Internal Assessment : Total 40

e Includes Viva-voce Conducted during every regular practical class and the model exam

practical.

Every practical exercise/experiment and records should be maintained.
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UNIVERSITY EXAMINATIONS

End Semester Examination(ESE): ESE will be held at the end of each semester for each
course.The question paper is for a maximum of 60 marks.

Pattern of ESE Question Paper:

Instruction Remarks

Maximum 60 marks for all Semester Examination

Marks

Duration 3 Hours

Part —A 10 out of 15 two mark Questions (10x2=20 Marks)
(Not exceeding 3 questions from each unit)

Part-B 5 Eight mark Questions(5x8=40 Marks)

e One Question from any one of the units is compulsory. It
shall be oriented to analysis/design/application/case
studies.

e 4 Questions are in ‘either —or’ choice.

e (One Question each from the remaining 4 units)

Admission eligibility: Any degree passed in a recognized university

Master of Science, Applied Astrology, Karpagam Academy of Higher Education, Coimbatore — 21.



16ASP101 Fundamentals of Astrology — 1 Semester — |

4H - 4C

Instruction Hours / Week: L:4T:0P:0 Marks Internal : 40, External : 60 Total : 100

End Semester Exam : 3 hrs

GrreamissT :

1)

2)

CurgL s CHTBMLD 6lhdH BT IgeL gBUL LG 6TaiLFHed OHeilley 2 6wl Mm@GLD.

QUTRIFTOSSHT euenTFenwl eugeomBml FHWTHS SHBMIS OBTETUBHTED U6

LDGOTLITGIT6NLD & GUOIL_M(GLD.

3)

4)

AbHw CurHsma DPfiha CameTeumsted AbhalwTsefler Cmragameno
eleleUTmI E(BHSHIGTENHI 61IHI 2 6WIJEVTLD.

Gougmmias CxraHLLb, oisTeuen CUrdlLd SslweuBpled GgmedeoLILIL (heiTerm

BHSHHHHm6N 0B fHHd CBTeiTeneoLD.

5)

6)

Slwed BILB CrdHLalweder sugeorBens Cofhaiis GoTeeugi.

BTeOLJLTed CureiB &Téds SHilfsamen uBY CHfhHHs GCaTeaugi.

LILIGITEB 61T

1)

2)

3)

4)

5)

6)

OhHw  CurHLsHer  eugeoTBedB  OBIHH  CBTETUSTED  [BLOHI  HEOTEFFTSHEH 6
CgTeiTenoemU!  SIPSILIGVTLD.

OhFHwirseller auTaIgFTavSHHT Lsven, GTdHLaluisd Lieveno SidluiaBens SIBbhoHis
CameTeusmed oiuiey GoBLglisefled LwIgDIeTeN (L6 Hemen 61(hdHd (LIQULD.

WTHEHMS  SMIILUSBEG  Uehammis BT  CeouewiBd,  LEhSTRIS  [HIT6LS6I
QUTRIFTOVSHTSHH G DQLILILUT6d 2 (HeUTHSUILL L eDaudbenT@GD:  eTeiGol  LiEhFTmIS
BIT6VSB6IT WITJTeL 6IlILY © (HeuTHELILL L e 616Im iNsley SieudluITSIBEI.

ugreyt Gumeiip Megldeiler CUHMIDEET HIO&HE Lflujb.

CoummickslT, LTTewimibelT, @asTamiseien GumsHD Lflujib.

@bHw CmraL eugeorBenm Swied BTLG Gl sureorBCBTG el CHTHs (Wigujb.

UNITS:
1.

aureilwigoib GegralL(1pid
auTeIFTavAHTD - Camedela SIeMLOLILGHSH6IT
G&fw Gowud - 1 Gsmenpld eumer Gsmem(pld

CRTHLHFIL &1 OBHTLITLSH6IT

ylullelr Quissupd CrdlL(pib. @yrd FHHIID 616D DHT HBLGID. SImd
LOEWTL_6V(IPLD, L FHATLI Lfleysmemid.

CxralL eugeorm - umiGeomeiwm - ei@lg — HCyHSLD
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Fre0  GmralLid - CmraLelwedenr GHTBMID - euTenaiulsd GMT&Lid - LeleuaEed
Cameiimerlell HTHBHID Heloelld MTHBID - FG6HIH6I.

Gwemev BTHF6EE CFTHL SuFeLTHI
&Buflwit - GususmAwir - urdGemeiwm — greogwr. e@llg — &HEresbd
QUTIFTONVHT  LOWIDeOTFF — HHECHTevey  CHTum  Mlaerd - H6J6aGW  H6edlsd
Oerameiienery GBLINT - MFd HIULL L 6.

Gl euyeoTm - QbW
Coupmmids CMTHILID - Caumdmev ITHBIH6T - BouHHTeD HHHET - (LPFmTHHBIGHET -
USHOI. B FHSTHSHIS6T - QbBHUl UTEIFTaOVHST ABIEHTH6T. EUFTSHLOISBITTIT.

GPIILBel BITevB6T

1. Hindu Astrology and the West B.V.Raman.
2. Spepenicpisd usSH W K.S. glmagemicpidd
3. QUTGITFTErOSTLD M.L. pgmegm
4, aumedwsvid Gyl (WpLb M.K. sr@wrgye
5. Ancient Hindu Astrology for the Modern
Western Astrologer (1986) James T.Braha
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16ASP102 Planets in Astrology — 1 Semester — |
4H - 4C

Instruction Hours / Week: L:4T:0P: 0 Marks Internal : 40, External : 60 Total : 100
End Semester Exam : 3 hrs

Gprémmiselr

1) Gaxmeideme 6UQAIMIBET, HBRIGBET, (&H6WIMIB6T, HTMODH6T Benaudamen  CHfbais
O®meTougl SlaUAWIDTGLD.

2) GameimeT GMILLIGL 2 L6 o mlishseT BmID GHTUISET LIGVIH6T &gni3l6de0
(PSHEH W LIKIG 6 S 66

3) Gameizmer @HUIGL CHTHSH6T e eaiLms CHMbHHS CETem(B, THBHTHMENT
gflwmer sufluled euPlam L (piQuiLd.

4) [BID Gn@ID LI6V6THET 61dSTeVHL L SHH60 HenL OUBID 6leilend P HIT, UHS,
Gamamg upPw ofley HLWSHEG CoHmeuILGEDBSI.

5) Gameimeier @enenia] cpsvld THHM6 auTDHMBUTD GBUBLD LIeVaTISHmeT ipsleug.

6) GCameisalel STTHHBHIURIBET LTTENEUSET (LPeVD THS LIGVIHm6N LS
SHI0IWILDTS HEwNdHD  (LPIQULD.

LIWLIGUTSH6IT

1) 2Tes ueaser Fitenuilliuged Cameisellea SMIHHIHIMNBBEHHE (PHBHIW
LIMI@G 6001 (5.

2) Gameiisele SHIEMDHET, GH6NIMIGaTT DlgliLienL ulled WTHEMIBTET  HETENLOU|LD,
GMEIBEHD B(HBGSGD aTUH60 FHBHHID EGLEVTIOED LIGVGIHET FnpB(LPIQULD.

3) GameizseT GBUIGL o 60 o miiyseflled Ws Hevellwions ChTUISmeT SHewlldd
FaB(LPIQULD.

4) GCarezpeiar Caidmapenul TNl alHalswTa CHTH0HmeNT WTHITHEHHEG Gl

&ML (Wpub. &1, Usha, CargdHms OCareih HspFHEeT BHLEGWD HTe0HMSD
BlTeuTu & 60mLD.

5) Gameiseaie LVGHMBHH OBTWIH LMTHEB LIVMIHM6N (P96 OFUIL (LPIQULD.

6) 2,106@ SiFugdwmer Cameisamen GHTewIH MTHHBT 6bhFH CFHTLHEL cLpevLD
LI FOUTHLILMT 6Teilend SIpSiul (LpIQULD.

UNITS

1. BxmeiTm6IMeT  (F)6TMHIH6IT
Gamelizp6ll - eUgeUmIBET - BpmESeT - UL - Gsmsiiseflss o @meud -

uredend - FHH — Hd@, WEOT - JTHPHD - HTOWD - 2 Ceorsld - Fmel HEFSF Jrdl -

s A NCHTemr grflden,. — o Fg grdlesn - Gomeismeen b FSHHIImIb6N.

2. Gaxmeiiapeflan HmyHHIBET

GHEWIRIBET - HETDIH6T - BHmeiide GBEGL QLmssT - ol B 2 LGwTs
QUITHL BT - 2 MENB6IT - QNEVRIBIERIGET - DFHIHET - LDENHTHEMN6T & 6mITHFUIRIGET -
LUEhFLLSH HETMID — [HENTEHI6UMBIH6I.
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5.
- GLF

10

Gameitzme @MIUIGL 2 L0 2 _mIisHseT wBpild Gnruiser.
STULHOG JTFUID -2 L6 o mIIHHEHD - CHmeilseT &l (HD 2 1 60 LITHMIHEN-
GrTuIseT - (P SUWmIEsT - 2 Lelsl 2 L UB 2 mIlLsHe.

Gameitzmer @MIUIGL OQFTHevSHE6IT

USSTD UTUPD  OHTPOSEHD - LUSHSHTD UTeusHHe0 Heim Cameiser -
GG OFHTH60&H6T - USHSTD UT6US - HaUTbF DFHLL -GBILLIGBL OHTe0H6I-
2 _HTJewl MTHIHIBEHL T aleNHHD - Gausmevser

Gameiiamel GBI HFTHH6T - HFThHeMaT aNBH6T - HFT, UHS, DIHBHILD
LOTHEMNBID - HFTLH  Levaiibel . GUIILTS FallbaT — Fall e SHHD LV

- JIPEMIHTL_(HgF 6ol

GBILUBa] [HIT60DS6IT

®NUsWN -

® SHFHTHTOTLO(HSHLD S.A @omyerdeumid e,
Prasana Marga B.V.Raman

Pointer to Profession T.P.Trivedi & R.Asthana

Brihat Parasara Hora Sastra G.C.Sharma

((haBd £ITHBLD C.G.yregesr

&BLUGTHIL LD nfgmouwiwsigmT-njnfel eureromgmwimT
Mundane Astrology B.V.Raman

GERTHIL (LD HoUSITBEISHEMBLD oG STeabaye
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16ASP103 Horary Astrological Methods — 1 Semester — |

4H - 4C

Instruction Hours / Week: L:4T:0P: 0 Marks Internal : 40, External : 60 Total : 100

End Semester Exam : 3 hrs

Gprs Emicws6iT

1)

2)

3)

4)

5)

6)

MTHFBLD  DeVUTHATHEHEE QTHB LIGVIIH6T OCFTeLOMSBHTHOD, LIBLL 2QTHHHSH 60
Umhsd Grrb gflwres &eveorsd GUTH LIGVETHET LOTBIOIMS, LITEVGTIRID HBHDHESLD.

Uygeten CxndlL(penmuied Gseailwimemfler meneo, Sienl. OHTHWL 2 ML  (WHevlwlenel
OaTemi(® LI6VsST SINSUIGOTLD.

LIGVAUENBWITET SLHL.  60HTRIS6T HwIBLIGSHH60, FGSHID, BIOSHIEIBH6T, DAL LDRIHED
Lyeroeiterd opalwieupmles ceold Gl sFar SwHmd LfhHidh Cameren (LpQuiLb.

FGHD, HILOGHHRIGeMeT cpevld THaHMenr CoeellamEnld LY Fap (LPIQULD.

Ceuppllemey BMTHILID cpevld WTHEA6S HLbFH STV, HHLDBHT6V LIGVGTEHEN6ENT
OpeflauTd Fam (LPIQULD.

SIOGL  mIGeL LIgFeiied cpeold MTHHMen @I L  CoenalseEnd@ LHLH6NT Fnn
(LplQuLD.

LILIGHTEB6IT

1)
2)

3)

4)

5)

6)

LI6OGII&E6T Snpleudled W HlevellwbHemad GaThlug Liggeier GmmaL Lom@Lb.
Iply mrssad Geveurogid, Caslasliul L CxelalseEnd@ LFH60 GFT6060 (LPIQULD.

Lyeroeitenddleir cpeold BLD (eitBermiTaseedr Blemsvemuwiu|d, HLO(WenL W LTel  &iTomigeres
BSIHLD, HMEHmeT LUBBIL Hetenoedwujd OFHefleuns Ufphaid CoTeiTemeoTLb.

AUIpiiied QFuwiUl L Heoalemer, SHallener Qidlulenel LBPILD LITeroeTershd 6l LpevLD
SIBIWIGOTLD.

SIOGL 1omIGey Lggeeid cpeold Coeeilwiment LigFflenensensn sloMend Hemi®h Llgdhs
(LplQuLD.

alaumam LgFeiend, Bmegl LyFeiend, opujer Llggeiend, Gpmes Liyseiend cpsod
Camselwimenilenn CameiedbEhHeHE LIFHEVHET Fnl (LPIQULD.

UNITS

1.

Upsaiansgded Cmralli GCseellwiment LMIG.

CrFHL(mdbsmer CaTumBser - CsetalwmenT OHmTewIBeau(HD GUTIHL &6 -
Cxmeitel Gasl LT HBGHD HWFHe - CHTHID DIMIBHIGET - DHBSHTEO LIGOSIH6T -
Cearalfedr seuTFLD.

Gxealwmeniiall Hlemev- LML LOBDILD UL FERIHISEIT.

BT6VHEN6N  61(HHSHI MEUHHED - HTLHMENT YL (HH6L - HUIBHSBD - (LPGIMBILD [BLIT
&L hFH OFLVIHD - MBHMET LIDFHED - HTDT 9HHidh OBTeiEHFHE0 - D6
OHTLIT SHTORISET- HBGD Curgl, @ L &mmd CuUrghl 2 66 HlenevsmsiT.

jeaiansded eodbead Bitenuldsed
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AW FH L CLHIBIGBET  YORITEMIMHLID - 2 SHUIMEHLID - 2 HUl ITET BD6M

DBLID - FTHSHT UHLID - DBIHED LFOGL. UHLID - FhHT Jrdl.

4., Hygeian eUMBEH6IT - |Gl LOHIGHE0LD
OHUITEIHBTHID - HLOHUITOIGHTHID - LIHIT FTUD - LOTHT FTUD -

Capmagld - auTHBHTaRD - FHmay Gxmagd - FHm CxHragld- Lymoem CsHregd -

&M, GMmUSHs FTUD - 6llegGurmed - suTervgl CHTagLD.

5. GamPliiyFeieid- CHmsTUI- SLEHLIS- LSmICFTHLID - uehd ULF (1penm
BLFSHHIRSERSGTW Ul dser - UehF Ul dsefler OHmHed  (Lpemm,

uBULHueveT FamIlD (LPeMEB6T DM algE6i

GPIILBel BITedB6I

1. Prasana marga(1999) B.V.Raman

2. Uyseiien GrdlLid (2006) K.S. &magemiepTsHd)

3. DL ImIBY BHaullygeend (2011) S| IONT H6VIMIBLD

4, GamPliniyFen LD 6TLD. [HL_JTEY65T

5. Prasanna Tantra (2001) B.V.Raman

6. Uyseiien SuepL LD &iLl.  GLITLOGOTLLIGHT

7. a9l uehardlar (2002) 61610.6]. GHLOTTFTLO S Famil
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16ASP104 Rasi — Bhava — Star Constellations- 1 Semester — |

4H - 4C

Instruction Hours / Week: L:4T:0P: 0 Marks Internal : 40, External : 60 Total : 100

End Semester Exam : 3 hrs

GBTaBmIS 6N

1y
2)
3)
4)
5)

6)

uetel(h grdlaefer SMISHIHIRISm6T CHfHHS CBTETOSHTED LIV6HTHEN6I
Oxefleuts (P9 CFUIW (IQU|LD.

grdleeledl Heiend, 6Ugeuld, GHULILLD, LOJEIG6T, LO(HBMIS6T 6T6iILIN6
LevetT GFTeLAUSED (PSP LIBIG 6Ud) & eTmer.

LesTell(h LITeUSmIG6MesT STTHSHIHIARIBEHD GHeieurs Ufbaid OSHTemLmed
WL BOL MWTHBL LLGITHMET UMTUWIBISHSH B (LIQULD.

27 BLFSHHTRIB6MEET HeenID, (GH6WID, QUQAID EeNaUBHEIHLD LI6V6HT
BP0 (PSHHUW LUMIE 61U D 6STment.

grdluled D@L HIsd UTeussHHed Ml HEIBTeD LVTH6T LOTBIeIMS
SV (PIgULD.

LUTeUTSILGSSHET 1ompsl HIBUSTEL gBUBID THS LIGV6T LDTMBBHISEN6T
SIleug.

LIWLIGHT & 61T

1y

2)

3)
4)
5)

6)

GTWTS, FhATTH, UehF wasT Lmeag Cunsmser umm CFHfbhsis
O®TeTeUBHTEL MTHB([HDBE 6IlLgUL L CUITESHHT SHIQLILIDLUTED LIGVGTHEIT
BHEWL OLIDBILD 6TAILINS  FaB(LPIQULD.

Capealwnenisefer Cxealdhd gmbm uUHmev CFTLMBHBEG GAD (LPH6eL
eoTld euemFuleiten @ITFHeMent HeTMD LOBBID HTTHSHSHIOIMIBEHD, 12
LTEUSMISET 61e0dH GBS men eeilaauBens UBBlw insle) GeuswiBLb.
Gamelidmeir HMSB HLFHHTHIS6MNET DIQUILIMLUND LIGOGITH6T LOTBIeNMNSH
SITEOT(LPIQULD.

m Camer by JTHAUNED, 6HF LITUSHHD 6hHSH Bl FHHTHH 60
DIDTHIBGH 6T16ILIMNSH CUT(HHSHI LIVTH6T GFT6060 (LPIQULD.

GVBHEID, VHMTHUSH 6% BLIFHHTHHL HBHGBCHT Dlend OLITHSHS
THH M6 LIevaiiseT HiTeniuldbs (WIguLb.

Gameiizerfler Blemev GHAWMoGeBW evdHaHmEH OBTERHI(H LIGLEISHEMEN
UMTUWIMISS  (LPIQULD.

UNITS

1.

uaiean( JTHeT SMHHBHIEUD

Gogngld (LpFHev LBeID eueny LietieN(h Jrdlseiesr @mUULLD -augeud - Fmiiy
DIIDFMIBGIT. LT[ TTHBEHHGHID HHIHU (PeHBUTED LI6V6ITH6IT. 6)6leIT(H
grduled 2 66 Bl FHHT DgliLenl uled LIUIeiIHsT. eelbeur grdlufleund o &,
o _FFID, HFFID DWLUJD SHJHMIGN6T OHTEWI(H  LIV6ITHEN.

UTeusmIG6eN6T SMSHHIID

uestell(h UTeusmIS6T GBIULIGID Henevd6T. Lsieflh LTaISkISsT GGG -
2 UNTSTIHHIOMIBET. 2 1L 60 2 MILLSH6T - HEIINID, SHEDIDH6N. @6UCIRITIH LITaIS(LPLD

Master of Science, Applied Astrology, Karpagam Academy of Higher Education, Coimbatore — 21.
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GUIIUTES 2 _THHID HTTHHIOIRIHET. DDBE] 6YOHGMBIGBET- HEMTOHTED -
GOTLIONOGTIID - HOENMGHHT STOSHTELD.

LU6ev euenawWner Gunasmisen GTwng), FhHITE, LehsF amm Ldhs
Guinamismeit
ugsyGuwirsd - wremellwr Guwrsld - F& GWTsD - amBbFCWTHD - HOKEUWITHLD.

BmusHBWL BLFSHHIRIS6TNET SienLOLIL]

oFael  WHeo Creud) euemy BHuSHHCWY BLFSHTHISETET  augeLD-
Bl FHHTHIG6T  JrFulen  Hedtewip, [rdl  AHUSHUTHT  HeTewIDdE BB lenBHUTL
LIGOGIIS6IT SH(HLD (LPENBEHEIT.

BmusHHCLW BLFSHIHTRSNET G6WID LOBDBID HETENLOSEIT

UTeUTSHUAB6T L FHHJRIS6M60 BBLUSHTEL GMLGBID LsveiTdhell. GHmeiidheir
BLFSHHTRIGH6N0 2 FF BHFFID DIML6UHTEL BLIHLD LIGVGITH6I.

GBULSA] [HIT6LS6IT.

®_SHATHTOTOTHID S.A.@wryerdeumdl  gygamiuwinit
Umass ugragm Cammym  Frer0g T G.C.Sharma

Bl asFHT Fpsmoent |11, 111 FJe06Ud IDBHT6O [BHITGVBID FHEehFTET
Book of Natkshatras Prash Trivdi

BwusHFHCWY BL FHHTCBTATGOBH6NT K.P. algwmsyest

Master of Science, Applied Astrology, Karpagam Academy of Higher Education, Coimbatore — 21.
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16ASP105 (A) Numerology - 1 Semester — |

4H - 4C

Instruction Hours / Week: L:4T:0P: 0 Marks Internal : 40, External : 60 Total : 100

End Semester Exam : 3 hrs

GBTSHSHIH6IT:

1)
2)

3)

oTelT  Hewiidld LB Sl WiTeT H(HHHIHHmeN CFHfhais GsTeten
Bouemt(BLD.

1 (BpH60 9 euemTU6iTeN 6T60IH6T 6HOFHHS SHFSmIBMET GHNBISHHRBSHI 61603
oflener GuB Geuewi(BLD.

1 o 30 Cxhalzmeled LIMHBHeUTHT 6ILILIQLIL L  (GH6WIT S FUIBISETHL 63T
UTDFHBMTHET 6TaiLeNS @bSH 6lewiHenld FTOHTD BOSHEG OFHerieurs
allenab@Lb.

4) Usell elewi, allg erewl, OUWIT eTewIdalal Fl (b OHTNDH EeNUHEN6N
Omemi(h LeveT SnpBlD (Wenmedw! OHMbHeHis ©ETeTemeOTLD.
5) elewl HewiHlD, CMTHIL FTOOHTID SFUI BTewNYBSID 2 66 CHTLTenL
SIBIH6V.
6) @meuflel GUWeMT OBTERI(H UTDHTET (LPIDAISID LIGVTHEN6T  DINsl&H60.
LILIGOTS56IT:
1) elewt Hewlldh FTOOHTHHBG G FTOHTOLD DigLlILIeHL  6T6IID
&HHMS OFeleuns Ulbad OCoTeensev.
2) QuuiteseNe FUSRIBEHHEG 616161616 AIIINID 2 6WI[H 6TILIND
o FHTyenimiseiear cpeold OFHfHHIS CHTETEMEOTLD.
3) algl etewl BHTD DILINIGHSHIS CBTEHIYHBHEMB @6 HIGILIKIGENGT LIl LD
LNgHSH STUL Gnlgui|.
4) eTew1 HewiFHLD cPeVD QUIWIT LOTBBD OFUIH WTHETHeMET UTLDDHMD
SHISILIMIBENET  [HHIG 6D
5) Quuwifled HHBHSMIH6T CFUIAISHET cLpeOLD LIL DINSIUI  LIGVETHENET  DIeML U
(LPIQULD.
6) 2THST LUphs CHHewwiujd, gl B 6lewuenemud O&TewI(H GUTLDHTET
LI6VGITH6IT  GIFT606V  (LPIQULD.
UNITS
1. aietisenilsb upmiw (Wasalw Gy, senisefler QuTseT
STNIB6NT  GHMIBEGID CHTENHEN - YRIBIED 6TIDHHIHHET  6TTIH6N6T (60T & FULIMISHEIT.
QuWIT emeubs@LD (pewB GUWITH66 eTetide &L (h 6T6wI.
2. 16301561160 A\leNBBMHEIHEN (TENBEI6 B HMEV)
Cuwiteellel anl (B eTewigbe6l LIVGIIHET - 6uTPelled BBLD HHLD 6T60IFHAIT,
SHOIL_HWSH H(HLD 6160IH6IT - 2 WITen6eN H(IHLD 6T60IH6NT.
3. eTevtTb61fl6oT QIFUIELLIT(H — 6T600T [HIMLD, HEMENLD, DIFILIG|
1,2,3 oudlw ereviisenen Lipall eleviisbentd OameniLsuiTaefe Lisvsiigeit. LIl
WMHBHMS OBTWNIH GUUWIT DPluyd (LPeNs.
4, Wmel ereudn, 61135 6161 QUIWIT 61601 BNfluid (LPEDM
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Usell etewi, allgl eewr @gewienL UjlD CFTHEH LISVSITIHET [HIT6wILID (HeMBEH6IT. @
IO HENEMIDULD, HEMIDUD GBLGSHSHID 6I6mIH6NT.

5. 9 Gameitmerledn UBH] 6TEDBET LISVAT6OT 6T6801H 61T
aTewidenilay Cmrall - uflsmymiser. CHTUISET WBBID L LIFFHeneidensn HiTdh @G0
(P, GUTLPSN6 MM HTLPOYHN6N OTBHILD CUIWIT  LOTBBLD.

GPILILBal BrevES6i

1. 1B el ehEhTevTiD uesitigl GerogIymLoest
2. Lucky Numerology Veejay Raj

3. cewismis CxraLb  erdeumd

4. elewt GmdHLLb Feougmam

Master of Science, Applied Astrology, Karpagam Academy of Higher Education, Coimbatore — 21.
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16ASP105 (B) Fundamental Vasthu — 1 Semester — |

4H - 4C

Instruction Hours / Week: L:4T:0P: 0 Marks Internal : 40, External : 60 Total : 100

End Semester Exam : 3 hrs

GrreamisslT :

1)

aih s BHusBGD, SLYLD & BaudBESD Heod CHiTey CFUISHN DleudDTEGLD.
AuumLll uGdHuled Gxefeurs OFHfhHaHe OHTeTETeOTLD.

2) meudhden allgeuld, BGamemimidben, FeoelWd HewiB LgHHeo (PHedwenal Gl Hend
Bty GFUludled (PSS UMIEG U HH 6B
3) el Slevevd S RLID S HAUSBEG @EUCITIH DITEHEHID 6T616I6TE| DI6Te]| E(HHD
GouewiBLD eTaTLINS LUBBIW SBleyld BFHeT 6Ol SHlenL dEGLb.
4) CmrgdL FmervdyGo aumerdgl FTOOSHT SiGLILIHL WITGLD.
5) aillged @QAIOGUTH DIMHBUD SIEHIOWS Fnlgll G MISEN6T (LPI9a] QFUILI (LPIQULD.
6) SIMBH6T DML, DIGTRIL DINLOLIL] (LD LIGVGITSHET ISl (LpIQULD.
LIWLIGTEE6IT
1) aih®el, L mF6NT 6hd Hmgemwl UTTSHS euenwienid EHbd Geuewi(Bd, HENeVTF6V,
elteuTaed opdlweumBpller Hemgser ail lged SHHmISIUeTeTeUTHEHDHE 6T6lald LIGVenet
&b eleilemd @UUTL UGHuled Cafbhais CETeiTemeoLD.
2) ellB@en BLLUUMSUID, BLHS CUTeUmMSHWD DISHLIQL SHH6T euTerdGHIalen eLevLD
Cafhaid G&Teen (LpIQUILD.
3) aumerdgl FTEOATID BIDHI HE6V 6I(RHMS WMBEHID FoHE LeDL HDHSI.
4) Byrédlwiorer auTpelBE@ Hlewemnrflub
5) QgF6veud Hlewmbd euTDaBE gHlenssorLflujb
6) &o6vall, RUREBID Hewmbhs UTDaIBE glenewr Lflub.
UNITS

1.

mBlevid CHTey QFiIFH6L

QUTENVG 6T63TLIGHE0T QUIT(HEIT - BleVHI6 HETENLD — [HIMLD - LOGVIILD - FeN6U — SIWLDLIL]
- UFBBHBD 6VBBHBHBB HIGVID FeL6VIWID. UTEVH| L|HOREN 6T LITT600THT60
augeurml. eiBSLL FBHSH LeeHel - albhEL L 6llevdbdHHHdHdH LDN6ISHEIT.

BlevSH 6t allgaIDd
BlIEVSHHI6T 6UIQEULD - FHITLD - OF6UEUBLD - 6ULL LD - (LPHBSHTEVIILD - [6 61T FHITLD -

FHBIJID - Hl6T6vv1LD LITEN6T — Lisald GHBTewIhIb6lT - HEEMIDH6T - DN 6061 61
SIMIOLIL] — LDEN6IHIT6N QIQAIRIGENTT6D GJBLIBLD LIBVETEH6IT - LDED6I 6T 60T
aYRIHMSH FTHHBHHD OCFUISH6V.

Blevsslg CFrzHenest

F606VIWID HEnT(HLIYHH6V - LITFEILD - FGH6UID - BIOIGHID - BLFHHTID - eurullevmsF
F606VIWID HEnT(BHLIYHHED - [bHGHH6L - 2 LIHOGLID - FiTo LNmegL1d -
mHHW LUHOGLLD - BTeH LIHORLLD.

BlIOVSHMSB DIGTHHED SYUID &6u011H5560

SIBIGH6D D6V - MBS DI6N6Y| - QUITHIOUTET DI6NT6Y (LPEMMEBEIT - DL UID H6VuTHSH60 -

LIGVEIT - LITITem6) — &6 516010 DIFIUF) — HT6VHEML BN - Q6L 6UTHHID
BHIBB (HBH6L - HlenFHM6N BITewTullHH60 - o (h HLLF HGHBWIT6T LITHMhIH6IT

&L (HLOTAILD
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18

ai(h — 2_WIJID - HMEVEUTF6D - MMM MM - ATL ML DiewM — LIGTTm
AUENSBWITEN HL_(HLOTEIILD - [Bl60HH60T CHTORID - FHlewgd — LOJID - DIOVHIGUTTLD - HFH6Y -
FGIEDI6V - LDENEUTWIY  FTerOHTLD.

SPliLysel BrevassiT

1. Gax.e1600. &iNFO6wIIW FTa0l®6MT, LW LOSHID, FFFHAISH LDBT6D HIGVBLID, HEHFTEOLT
2. 2 60 6T6N. &Sl([HAGEIILPTHS FTavdSlflEser, aurervgl alldHenwl, Frgeud LST6D
BI6VELD

S EHETQUT

Gamalpsamdl QrliuimT, STHemaWT HHULD, FatT(LPEaIbST L 19LGUT, QFeitenest
YT UTOVST6I HHOG), _ HTF LMeILT FHHT eutavg| FTevglyip, smehFygip
e1601. HTGLOTHT6T, euUTOVGH| 6U6NTLD, _ IWOeuIT LilleflagTen, SlmFd

o v AW

L6V eUenBWITeT CFTHIL @Rem6uvTil &HeMhIdb6i
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16ASP105 (C) Samutrika Lakshanam Semester — |

4H - 4C

Instruction Hours / Week: L:4T:0P: 0 Marks Internal : 40, External : 60 Total : 100

End Semester Exam : 3 hrs

GBTaBmIS 6N

1y

QUTGHIUTET (LPBHHHT UL FewIHendH OBTewI(H MTHHMG  (FH60ITH FUIHISEN6N
@&TeL6L  (LPIQULD.

2) CUTFHLHHBGD DIMISHOL FHHMBGW OBHRISW OHTLIL 2 6o . e(H
LoeTSHEME LITTHSH DieUaIenL Ul WTHS S LHRIGSM6T 6I(HF B DlenalBE
SINSlene  QUGTITES  (LPIQUILD.

3) 2 Leleir euedlemip, [HIBLD, © wifld, WFFRIS6MET LIGVeIS6T DbdH THBIM 6o
AUMPmBUTEL BLHGHID HapFHBamen G flald@ib.

4) QUHEUMT  UMTHSH  IOTHHTHHL  SaUHEDLU  (GH6WIhISmeT  OFTeL6IS)
GBT&sLoTGLD.

5) FpasTwHIHe0 aFFfbmas o auTCaut(d auTDeuSI.

6) BloewD UMW, BBeUTHeT UBBlul  eIFHTHTe0  Leveiidenen  OFHfhaidh
O®TeiToUG)I.

LIWLIGHTB6IT:

1) @ WaldHmel UTTHS LISHTHH DeuaienL Ul @G, BDBHSH &HT6v
AUTDHMS, HBDDHTL  UTIDHMNS IHTHTeL  euTpHemsd UM  COFHfhHais
OB T6ITemeVITLD.

2) LS 2 L HMIGBHIBTNGE GUgaID, DEDIOLIL, [BIBID, D66, SHESTeNLD
wHlweaBems OFefleurs Ufbgid OBTILTed Siboefigemer LMW
DIMNHS! LMBSHBLILL L. 2 6HIeNLOSHEMEMULD [BHLDLOT6D GIFTE06D (LPIQULD.

3) wHTH6T LB @S  euenTiy LTS EHHESG  DIMISH60L F6ILD
UTTSSUILL L 6T,  SINHAIB6IT  6TROTIEIHE  616laIMBUI0 2 HaD  6TeITLIGID
@&TeL6L  (LPIQULD.

4) @ eHeier ulel UCITHULISHmSH OCFTE06D (LPIQULD.

5) SHmwewt aUTDHMEBMUW LfihHid OBTETETeVTLD.

6) Gouemev, OFHML60 SO, LT UTdWmsmen OFHfbHaHs GoTeTeneumid.

UNITS

1.

QUITHIUTEN (L& EVL_FEIILD
APHEH6I 601 FemIhIB6T - eUTUI6 6V Femimhidbel - o HbHele 60U Fewid - L3660
GUL_FeMIMIGH6T - HTHIB6N6I HemIDLIL.

DIGIBSHSIIPLILIE 6T
BTSN 60U FemIMIBET - HTHIH6M6 DL, Hedevmidbel - FFUYD DIIpeHSHUD -

(PEHUTUISSL B — HPSHDH 6VL FemIhIH6NT.

&H6M6V (LpIguiledt 6VL_&6uID
BT  166nFH61l6l 6V FEMIMIGBET - (LPHIHGH 6V Femihibsl - BHTeidelled 601 Fewimibein
MBHOIMET 6V F6WIBIGBET - 060Nd B (BH6IT 2_616NHBINBH6ET - LIBRIeHHH6I.

GripmlulleT eol_FewilD, Settselen 60l FamIhIES6iT
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mBCTMBH 6V FeIBIGHET -  6MJ60H6IT 6V FIhIB6T - [HHMIG6IT6N 601 FermIgb6l
@6un  auuilpid - CeTenL&efler vl FewimidsT - PGB  eNlenHaHEHLID
BHTELHEIMEI 6V F6WIBIBET - HEMIBBHTEVDH6N.

5. 2 | 60 LDFFRISEHID LIGVSITBEIHLD , LDFFHEIBET6H aUIg6) 6L FEIBIGEIHLD LIGV6HTEETHLD
grupsiflar eol geo(pd CxTHLaluwsd FOUBSHUPD - FFRIH6N6 lenHH6T - Frdl
FhBIHMS CBTemi(h FFHerMen RMULILHemd BiTenrulldsHe.

ePllygeal HIeOSsT

1. C.M.Srivastava, Samudrik shastra, Manoj publications
2. K.C. Sen, Hast samudrika shastra, D.B. Taraporevala sons
3. Bm.e1601. Frerveud), Limams evibatensd, SLevBIGY LLefGHsaqeimerd

Master of Science, Applied Astrology, Karpagam Academy of Higher Education, Coimbatore — 21.



21

16ASP111 Predictive methods in Astrology - 1 Semester — |

4H - 4C

Instruction Hours / Week: L:0T:0P: 4 Marks Internal : 40, External : 60 Total : 100

End Semester Exam : 3 hrs

GBTéSBRISET :

1)

2)

L60Beuml FMLIY eudHeTmIBmen OBTEHIH LIV OFTELEID (LHeBH6T BmIGH

Qauiwens LuIBduller epeold OHefeurapgl.

BTD GCFTELEILD LIGVGTISHET 615h&STeL HLLMIGH6T60 BLEGWD 6ISILIMS HFTLSHD
Camlany oueliuenLuled &Tev MiTewiuwld OFulaiemnsd SUIUTLLILGS SHTewi(BLD.
LeLBauml (pemBHeMed LevssT OFTeLeUH GHTHSHLOTGLD.

MTHBLD BeL6VUTHAUTHEHDHE LIVTH6T OIFTELMGI.

Beterpwl CmrHL auenTFdlenwl, LHw SewiBLgliseneT gBmIs CBTeTeug).
Oquidel (Wemmulled L6eLETH6T H6uuT(BLIGLILII.

LIGUGOTSH6IT :

1) UeLSIH6T FnBIUSHBEG LIV (LPewBH6T 2 60 6lailend OHMh b Csmeni(h
SIMAUBMET LWSTLGSHSH UTTiiug QmiCs Siaiaidhend DIHHMHEIb.

2) Ol alTdHs (Pepulsvid, el 6L (LHedBUTEID, 6T6wIH6MNSE (LPEHMUTEILD
LIGVGITSB6M6NT  OIFTELEINSHMEG [HLOLOTED  (LPIQULD.

3) gCahamd @ (Wewmuiled HTD GFTeLID LeveaTdemen Gaumi(Lpenmuiled
GamdHzl SInSuleuTLD.

4) pw&HG 0FHMHS (PeOBulled LIGVET Fnmll LILDS6EVTLD.

5) 6bd (WemBUIEL LI6VET FnMlITEVID LIGVST Q6B HT6l E(HEGLD
&L HI(HLILNSHEHE0TLD.

6) eTaMeMLDWITE (LPEWMBUTED LIGVEITS6T [BlTewoTulD OFUILIGOTLD.

UNITS

1.

6V LIGUGT SnBISH60
LeLBouml FBUI  udhemisemend OBTewI(H Leval OFTeLaIH - CHHT
SHfiCamemt oiFluHsellen OHTLTLBMENS OBTENIH LIV GFTEL6VISH60.

SHFTUSHFH - Camlgny (penBHenenll LIWSILIBHSHS LGV Gnpe0.
SFT1HCHMeT - LHHCame HleweodseT - BB BLFSHHID - Camigmy gFell —
&M Henevdenend OBTewI(H LISV TnildH6e0

eTeTB6uN S (LPemMUT6L LIeV6lT Fnmidhev - LIMLIL eTewl - &ild eremr Siglitient uiled
LI6VGIT&H6TT  FnMIFH6V.

SIOGL AUTHS (LPEMMUII6D LIGVST FnMIH6D - [HOUBITH DIORL_AITH LIV6IIH6IT -
BAUBTH HFFUIT LIGV6ITH6IT.

Q2L LIGVLD (LpeMUTIED LIV GamIH60 - [HoUSITHMIG6MET LIGVID LIe06dHend
OBTewI(H  LIGVET FnMIH6V.
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GPIILSel BITeOB6T

1. Wmamgd ugrgy Gammym FTerdd b G.C.Sharma
2. Uehs UL & Hedliumenll &b HTeuy HTFETIWTT
3. Bhirugu Nandi Nadi R.G.Rao
4. Predictive steller Astrology K.S.Krishnamurthi
5. CrFHLHFH60 LiveiT FnmID (LPEDBEHEIHLD
CasTL_amy @l FHILOMIBEHLD BBHBIT 61610, [HLJTF6I
6. FTHBT6VRIST]ILD STDITT  HLJTF6I
7. GLOMTIFTLOIWLILD 1f GLoTT &eumLol
8. TOITTHS  &FihSHTLD6wN HLVBIGY BOLF Fmervdlflemerit
0. CosmevpTl (h CardlLiTssl GFTeLEID
CmrHL1b 6T610.L1.  SHLITLD6TONULI60T
10.  How to predict your future (1995) James Braha
11. Uehd UL & FTHHTID soment  L.[BTuIsLD
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16ASP112 Practical - | Semester — |

4H - 4C

Instruction Hours / Week: L:0T:0P: 4 Marks Internal : 40, External : 60 Total : 100

End Semester Exam : 3 hrs

GBTaBHISET:

1y

STIT  Uevede  HiTewtullILGeT  cpevld  MTHBHH G  LievewerT  LOBH6LD
HI606OWIDTS Fnm  (LPIQULD.

2) Fpieuwigl QTHETHelen 1HliTaTev Liglienl uBpw O%Heflle] BHeIG LELeTT@LD.

3) SmewT UTDSHMBUIET HTTHTHMSH HITewIuNSHS (LPIQULD.

4) @ edeaId(S) FhATE Bl grdse Cabdly SmGsream oiFugserie
Blemev OBTeNIH LIGVGITH6IT FnBeVMLD.

5) Gameiiseie LevHmd DIBIHHIH OBmeTen SHdLeuld LIuIGTLIHLD.

6) uUeLBauml (PeBHEMEL LIeVssT OFTeLeUH GHTEHBLOTG)LD.

LIWLIGHT 61T

1) mlevtd, BIT,OBBLIL BITdamen QITd &L mseled LIMeHH DIBeus 6T CLpeoLD
Levent GFmeoeuid (pemmulled Lew oflw alegwmsamer Oeuell  GomewiHeouy
(LPIQULD.

2) a9l LemIB6Te0 FHdb LS (PpHSluidhgieud Lflujb.

3) Gamelidell HMBSGHD HLFHHTHMS OFBTWIH HTIT  LIGV6ITHT  HiTewtulHdl
Gameiimailas auellenioemul  SINSIUIGOTLD.

4) 10 HTHEHHEG WS eiwenowiTHHl HeLalUD, SH(HLOGWT  GUTDSHMSULD,
CaTHeID SLGLD. Beneudamen AbFH CFUIIPB UTL LGS UT6T LpevLD HeoTE)
SIBHBHID CBTETEMEOTLD.

5) ab® (LPemBUiled LIGVET SnpleTalIlD LIGVST QeBTd HTR B(HHGHWD 6IaILImS
Bl(HULT S SHEVTLD.

6) eTaMemLOWITE (LPewBUNED LIGVSITH6IT [BlTeoruild OFUILIGOTLD.

UNITS

1. STIT L6VsHs QUHIULBIHHE0 - CeiodHTeny — Floudh HTenJ — aludh HTe]
—QFombwl HTewy- LIFHeUT HTW] — FTHH HTEOJ — DHSH HTEDJ — 6WIDSH]
HTED].

2. H60a) LIVEMEN QUeNJUIBISHFHE0 - Lisiterl &evedl — &eveumifl Ligli] — GomLigli-
SUITUIFF LgliL- @b el — GQurpslufuisd LigliL.

3. QUTDGMS (POBUILD GBOU HeVeDID - GBHDL QTSNS  DIEDLOULD(LPENMB —
LIG0TLD  6(HLD  (LPEW(B.

4. mlevld, BT, OBEBLIL, &TBB, rrdsesmen Grrdlabal | Haled L1flegm sl (HaeHsv

- HEEDIDEHEIT.
Caxbdy Csmewt [rlmerien LisviTdemeT aIeNIULIBISHD - 1,4.7.10 grdlseir. 5.9
TTHBeiT NeneuBH6T Senewihd LIGV6IH6IT.

GMILLSBeN BIeOSs6IT

1.My Experiences in Astrology B.V. Raman
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2. Important Combinations B.V. Raman

3. Hindu predictive Astrology B.V. Raman
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16ASP201 Fundamentals of Astrology — 11 Semester — 11

4H - 4C

Instruction Hours / Week: L:4T:0P:0 Marks Internal : 40, External : 60 Total : 100

End Semester Exam : 3 hrs

CBTHEHmIS6NT :

1)

2)
3)
4)

5)
6)

SO BevdsFmiseied o sfenm CUTHL GHBILILUSHET QTHB DIGURISTJLD,
GTyGeUTOuD, Ledlliument 300, BTy GCMTHL HTELH6T (LPHeVUl HIT6LHEM6I
uppl OFHfHaIs C@TeTeusTed HOIPHHHe0 CTaHLaluwielle SHLPHMSDH
Ifhais GsmeiTen (uLb.

ugrayT, Oxwidel, UmG wWHelw Madseller Curall GsTeTmBHm6r
uppl SNsbgIS CBTeTeudl LoTewialTHeMNeT Sipflensd auemTFFuwenL_ul GQFuIuLD.
SH(HaFWIePTHa UHSHFH DeuTselar Hw Cmrall (penmuller cpsoLd
SI606VIUILOTET  LIGOGITEHEMET  SnBeVITLD.

seowimemtauiom, fug), eugmasandiyT Gumes eul Gompuied Gymal
BIB&6T er(pFHlweuTsemer CQrgll Levenosemen HiBleugl.

g.29. grggent CunaiB HWIPEd CUTHILTHTNT LIeLDIDHmeT DIN36UF).
.al.gmwer GureipalTsefer Siaitien CUraHL ofiemer Lfhass OoTeTaug.

LIGOGTSH61T:

1) seowimewteuom, Wfus, aumslaniyT ouslul CmraL GCenssere

Gergl BB LigliLget cpeold CRTHILSB60 pDbHS Sipile
9 GOTL MG LD.

2) Gxwiel, ugmarT waHeolw Madseiler CxraLalusd LmiseMiLSeiT

CralLalwela GFUIeTs HETENLDEMUWIULD, BHDLIS SHeTenLOENUILLD
DIFBLILIBHSH S IB6T.

3) BIEOLILMD, SIHeHWT (PpHelw CmraH Gendsefler LieveT dnmib

(BEH6T Baimenalevd @(h FFTWOTHEC LTTEHSLILIBHS eT360T.

4) s, hmG Cureas fMeadiseflear CuralL omlme SieuTseller HIMBaH6T 6o

epeuld DINIHHIS B T6Ten  (LPIQULD.

5) gngpd FhHflens Gureis uwd GuEHD BHIBSe e GLU(HEnLD&6T Lyflub.
6) CurFHL aucLeIeITH6 6 CQTHIL LIGUeHLID 6T6ITLIGI LOTERTITHEHDHE @

QUTITFTSHIONS  HIENLOU|LD.

UNITS

1.

SODF Candl [HIeLH6T

uhsYD Bevsslwniseled CuTgHL GUBILLSESHET - FTHS SDIGORISTJLD-
Grygeumiiwi-  yelliumenil 300 - mTgCxmrglL. mTeL&E6T - LI(hG BhHIH [HTg-
gl fagl mry —Gabay wremev- Gl CursyTd — @MTHE Gl TLO6w0N-
FlhHFHTOIWILD.

OhHw Gzl tseflar CamdlLd OBTeTENDSBH6IT

ugnagT - Gmwiflel — &TsT - Umg — s15s ghdHflems — ugngy Gammym
gTevGHID - Omwiiel GoHITRS6T - H1e Camreny — L(HEG Fbaslensd —
[BlHSIGUTHUILD.

SeoWImemiauToT - g — eugnallamdiyi- Frgmeuel — SHSMHTY — FTEUTTHS
Fhsmoent - @mrHs uTl Mrssd - HHIMHSH H(HSHSH6mNHLID.
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4., SbaTen BmrdlLeuenitdd

BmagewiepTdd) uHsd — L.al. Jroe - Slmegeuapisd Uhsdl Brbss -
L@ TGS [BITBEH6IT.

5. §.g9. JTEet BEMB&S6T - @HHWT — Jagwm — OfléEsT uBpiul  HTeLTLTD
FaBBISEH6N.

GPIILSel BITevB6T

1.

Hindu Astrology and the west

B (BFGEAPTHS USHH (Lpens
eUTeT FTerOHTLD

aumedwsvid Gyl (Wpib

Ancient Hindu Astrology for the
Modern Western Astrologer (1986)

Tryst with Astronomy

B.V.Raman.

Bap.61610. F(HELYGWTCLPIT &G
6TLD. 6160. [TEQM.

6lb. B, HTCLOTHFE0T
James T.Brahe

V.Jayabal

Camgl e SHl® -1(2013)
SMBUBID  LIBLHMEVSHBLPHLID
GamuwbL ST

Master of Science, Applied Astrology, Karpagam Academy of Higher Education, Coimbatore — 21.
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16ASP202 Planets in Astrology — 11 Semester — 11

4H - 4C

Instruction Hours / Week: L:4T:0P: 0 Marks Internal : 40, External : 60 Total : 100

End Semester Exam : 3 hrs

CBTHEHmIS6NT :

1) ueiteol(p, grFBeriled Comeiisel SWLUD L' &, o FFID, HFFD, LMD,
eeuSHFHMNCeTenID SLFll LeveTdeT ComeTseller LivHms Dipleudled
(PSS UMIG 61U SHa6IIment.

2) UTeUsSHHe0 CHTelTHeT HEIB LIVTHEHD WTHBHHMBG LISV
OCFTeLEUSBE HlMETWITS E(HEGLD.

3) Gameiizmeier Eenewie) LIGVGTHET THEBLIGVT HiTewiuSHIHMBE CLU(HLD
LIRISTBBIS SIBS.

4) gHar ysHdH Camany uevaIHeT HBHLFFFH6T BLEGD SHTVSL L HMSH
Hle0eWIDTH  THSHHIMTLILISTS)LD.

LIWLIGOTH6IT :

1) GCameseaiar UTTeneusdelT, FMLIL LMTeneUH6eT MTHH M6 auTDoHemaulled
il UL SHTHSHMS GBLBSBIS OB 6aiLiens OFHfhHs Osmeten
(PIQUILD.

2) Gameiseier euedemwemul OCaTeni(h DIHCHTET MTHB(HESG 6161666
LIGOGDENT SH(HLD 6CTGILINS BH6uNlEH60UMLD.

3) uteusmisefed HBGHD Cameiselle HeTMOBHEHHEG BB UIMBUIED
MTHHNT AUTDHMS DIHLOH MBS

4) &, STHsH, Mo, Curlg FHNCaTeavmsealsd HBGL SHlysmisamen
Carenip mradealar Lipaluler Crrésd GFfbaid GoTeeneumd

UNITS

1.

Gameiimeriedr LIeVGITH6IT

S F, o Fgb, paw, HiGsmewid, CHHAHTD 6UTHBLILIEVHIH6T - LIGT6NI(H
grdlseiey Cameidsel SlmLWd S F — 2 F5- Ha-  Umd- P60 ST GHment
LIGLGOTES 6T

UTeuS S0 Cameiisefeln LsO6TH6T
SO - STHH - sMbwl - Curlg - Capbdly - Gsmew Usv6TH6IT -
BLESHHTHIS6TNeT CHTeTH6T [HleIB LIGV6STSHEIT.

Gameiizeriiear LMTeney Levaiid6il LOBHID GHT gmy LeveiIsHe6iT
Gameisaient GUTHIL LITTeMeUS6T - FBLIL LITTeNEUS6T G(IhH — Fall —
Oaeleumul - gng - Cagibseller uTTemauser - Cameisefer BTl gmyll
LI6VGIT&H6IT.

Caneiizmell Benewioy LIGOTHEN
BAreni® SleVevdH DSBS CoBulL CaTeTseT EemenisHed LOBBILD  LIV6TISH6N-
Cuird Gasmeir - ©euBGuungs GCsimeit.

Camenaserlel SaFm LH LievesIs6i
CuTHsT - HMTH6 - UTFHN - B6uHam6i.

Master of Science, Applied Astrology, Karpagam Academy of Higher Education, Coimbatore — 21.
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GPIILBel BITevB6T

1. ® SHFHTHTOTO(HSHLD S.A. @omyerveumitl  ey&FFThuw.
2. Prasana Marga B.V.Raman
3. Pointer to Profession T.P.Trivedi & R.Asthana
4. Brihat Parasara Hora Sastra G.C.Sharma
5. LHOBdH T HHBID C.G. pgregenr
6. GBLUGTHIL LD W F T TLOUIUIMBIGSTIT-
fineofleurmerom gl
7. Mundane Astrology B.V.Raman
8. CralL (b [HEUSITHMIGBETHLD WmHE& Drm@FhHayedt
9. How to Judge a Horoscope —
Vol -1 & I B.V. Raman

Master of Science, Applied Astrology, Karpagam Academy of Higher Education, Coimbatore — 21.
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16ASP203 Horary Astrological Methods — 11 Semester — 11
4H - 4C
Instruction Hours / Week: L:4T:0P: 0 Marks Internal : 40, External : 60 Total : 100

End Semester Exam : 3 hrs
GBIT& HmIH 6T

1) Gaxealwmeniseaier HITU LWewHISmeT LUBBIULLD, Hergh CFHThedled
gBUGBL gBm SHTPeyseT UBBILLD LIFeroester (LPewBUTled LIeV6ITEH6IT
FapLILIBLD.

2) s Cup omiged upPw CsealseEnsde LiFervesier (Wenmuled
LFlevseT QFTeLaudBE LUIBFFuwelsgHe0.

3) aleuram LIFervesien (LHeMBUTEL H(HLOWIHeNSH LIBBIL DIeN6TSHSH
CxpealBEHHGID LUH6D B (LPIQULD.

4) Ggre Ugerveiien (pempuled MTHBHBEG gBLULL Crremw o¥bha DSBS
uflsmypd  GFTe06e0  (LpIQULD.

5) g@eud, BHidbemsaie cpeold MTHFMer CoeTalseEpd LFH6D Fnp
PIQUILD.

6) GeouBpileney GCMTHIL LD cpevld MTHH M6 HL[HEH HT6VID, HIBHLDHTEV
LIVaTHemeT OFHelleuTsd gnmp (LlguLD.

LILLIGOTEB6IT

1) WTHBD DeLUTHAUTHEHID CUTHILSHH 6T cLPeVLD LIGV6ITHEHLD LIflSMTImISEHLD
Cafbgd GaeiteneumLd.

2) HBD BTLHHL gBUBH B COFHTHD HeML, H(HLOGT HenL
(WPHIWemeUBM6N  (LpeiTdnl 198U DIBIHBHI DIMUBEHHEG SHTALD
96 BHEUMLD.

3) GWbHme SLewim? GuemTewIT? 61dh&HTeL B L SHFH60 LIBd@LD,
DIGHGWHmBHWTEL GUBEDBTTH6Te0 uTDHMBUTED gBLGBLD LOTBMBEIS6N
SpFwemal g fleylILBeHSUIUGLD.

4) GBIl IHAISBEG BTIEWID, DWH HTHGID (LPOBUD COFTeLLILIBLD.

5) oL mIGey LIggererd cpsold CoeitallwimenT LIyFFleneibsnsn 6I6MHTH
&H6WIB LN9dHSH  (LPIQULD.

6) eleutam Llggeiend, magL Llggeieid, uje LjsFeied, Grma
Lgaeiiennid cpeold Cmeitalwimenflest CamealldEmd@ LIGH60UH6T Fnn

(LpIQULD.
UNITS
1. Hygeiten (penmuiled 15 ed1L. SITL LWwemIhISMm6n DilgHe0

gmeihSHB@& gMmm HTevld - LIFWmenddHle0 BLBLD HeDL H6IT - HEOGL HIH6T -
HE0TL_MIH6IT- GHTUISH6N.

2. Uygeren (wempuied G TP SinjlgHe0

Cauemev HlemL_HGHOT? HeML HBHTHT? Balensy HemL_bEHID HT6VID - 61HIHINM
s Gouemev DiemIDULD.

Master of Science, Applied Astrology, Karpagam Academy of Higher Education, Coimbatore — 21.
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3. Hygerer (wempuied glpoewt aleuyd oinflgHe0
gD LUToUsSHMmSHH OBTewi(h Loeverallenl DPSlgHe0 - SHdHIHTailar LkG
SH(mLoewT HMeVlD -Loenedrailluilesr @Gemimisamen HPHev-  LevGaum CUT(HHSH
[Hl6M6VH6NT-

4., Uygerer (wempuled UsHIT Cump SipiFHed
GWbmsICUD TS0 - FHHTAIBSS SIBBH60.
PBsab evdad GNlHH0 - GHWHmHL CuUBl DBIHL - FhHFTer alhsH)

5. Wygeren (wempuied GHTUI LBXBID PSS DIE&H6e0
Uygeaienddle0 CrTuiseT S¥ided - LeGm euenswimer GBTUIsEnHdE-
Gamelimeaiear HlenevdeT - &I alurs (pewmulled uflargmiger - GCorul
QU(HRIGTEVLD - &HTSH60

GBUysal [HIT6LSSIT.

1. Prasana Marga (1999) B.V.Raman

2. Uyseien GmrdlLid (2006) K.S. &magemielpitsHad)

3. oL ImhiEey Coaulygeend  (2011) . DT HEVMIBLD

4, GemAiniy&Fem <ypL 1D 6TLD. [HL_JTEQ60T

5. Prasna Tantra (2001) B.V.Raman

6. @evE MTHBID 61610, 6]. GLOTF&HeUTIO S FFmf]
7. ygeien SLeHLLD &L, &LIJLD600T U163t

Master of Science, Applied Astrology, Karpagam Academy of Higher Education, Coimbatore — 21.
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16ASP204 Rasi — Bhava — Star Constellations- 11 Semester — |1
4H - 4C
Instruction Hours / Week: L:4T:0P:0 Marks Internal : 40, External : 60 Total : 100

End Semester Exam : 3 hrs

GBTaBHISET:

1y
2)
3)
4)
5)

6)

Gameitamel Ueie(h JTHH6M60 JBLBSHBHID LIOMTHET STHBHENET 6161616NHUT60
LTS SHBG).

Gxmeiide LaIN(H LTEUSMIGT60 BBUSTED BUGBLD LI6VISH6T  2THH 6060
eTlig OFWIEOLIL  6m6r& & eTn3e6T.

GUSHEILD (LPFH6V LGN LITeUTSHILIGHISHET LUTeusSmIS6Te0 oTml BIBLSHTEO eiLBLD
LIGOTLIGVGIISH6T THIMISEG 6ILLQLILILL SHTHBHMS 2 6wi(h OFUISH B
Bl FHSHTmIGH6TN60 CHTelTHeT HBUSTEL GBLBLD LIGOITH6NT, MTHE LIeV6TH6IT6E0
RH (WSS FHHUIL (LpeneTTGLD.

grdluled HBGWL SIS UTuSSHH60 LT [HEIBIed LeV6TH6T  LOTBIeIM S
SV (PIgULD.

UTeUTSHILGS ST oMl HIBUSTEL gBUBLD 2QTHEB LGV DTBBHRIGEMET SHIpSleg).

LIWLIGHT & 61T:

1)
2)
3)
4)
5)

6)

LIesTedl(h  LITeUSMIB6Te0 LITaUTSHILISHS6T omsl BHBUSTEL gBUBLD  LI6V6THET,
MTHBMA DML WD (pewBHeT CFHelleuTs 61hoHdH GFTEL6L (LPIQULD.
UTUTHUSH BT STl  HMBSGSD BLFSHSH IS  QUTHHSHI  LIGLTHN6T
MBS GD Heitend GUBBeel. meausemnen GgeleuTs LTTHS (LPIQULD.
Cameiimpefilell Bevden SLHUSHHUI LIGVSIH6T, SIHITLTITSH LOTBBHISE6N
JBUBSBHIUMS 2 W (LIQULD.

m Camer by JTHAUND, 6HFH LITUBHHD 6hSH Bl FHHTHH 60
DIDTHIBGH 6T16ILIMNSH CUT(HHHI LIVTH6T GIFT6060 (LPIQULD.

VBHEID, VHATHLUSH 6% BLIFHHTHH6L HBHGBCHT Dlend OLITHIHS
THH M6 LIevaiiseT HiTeniuldbs (WIguLb.

Gameiizerfler Blemev G HAWMoGBW 6vHaIHmE OBTERHI(H LIGLGTSHEMEN
QUMTUWIMISS  (LPIQULD.

UNITS

1.

ueaiieal( JTHHelled Cameiimdel HM@GLD LIVGISH6IT.
ueiel(p grdsefled  @Gflwer (PpHev @eTug  CaHmelidel HBUSTEL  GMBLIBHLD
uevalider- Cameiseier  BFTenawmed GMUBD LIGVGIHE.

ueTel(h LITeusmISaied @aiugl Gamenser HBUSTEL gBUBLD L6V6TSMeN
AUMTWDBISHH60 - leNHEHID FnBISH6V.

Gflwenr - FhaATen - OFalaITUl- LIH6 - &(H SHHHIer - Fell —Jrg — Cagl
HHHeM W oBmID CFTHend OUBMI FBLUBHSHID LIVTH6T.

USTN(H LIToUdHIS6Te0 LTeuTHUTSSeT om BIBUSTEL gHBUEBLD LICVETSHN6I
GUGMTWIMIGHSH6V

LeiTedll(h LITQUSMIGSET  LTeUsmiseen LS  -608H6mD (Lpd&He0 LiesTer (H
UTeUsmIS6Te0 LTaUTH LS ST BBUSTEL GBLGBLD LIV6ITHENT .

BLEFSHIBISMN Cameiider GMmHULSTEL GBLBD LIGVGTSE.
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BmusHHCWY BLFSHHTRISEHD o M CamelseEnpd -
BpuHHCWY BLFHHTEIS6MNeD CHTeTH6T HBUSTED GBLBLD LIGVEHTHEI..
5. BLEFSHIHIS6MED LB Camelideriean evdbar SLFHLSHHWIL LIGOSTSH6IT

@6lGeuTH suHISHHID LIBhaHeuTaelen Levedsmen HHLSU (penmullsd
QUEDTWeNB  OIFUIH6V.

GPIILSel BITevB6T

1. 2 _SHHTSTeLTLITHLD S.A.@wmyerdeund ey FagmiluwimT

2. Wmpamd ugragm Gammym FTerdshaym G.C.Sharma

3. pLasay Fpsmoent |1, 11 FJ606US LDBHT6D [BIT6VSBLD SHEhTFTewT
4. Book of Natkshatras Prash Trivedi

5. BmusHFH g BLFSHHT CaTulsvssit .0, allguwimayeor

Master of Science, Applied Astrology, Karpagam Academy of Higher Education, Coimbatore — 21.



33

16ASP205 (A) Gemology Semester — 11

4H - 4C

Instruction Hours / Week: L:4T:0P: 0 Marks Internal : 40, External : 60 Total : 100

End Semester Exam : 3 hrs

CBTHEHmIS6NT :

1) Bou BrsHHemisel UBB Lew BIeVH6Te0 gnplujeien OFuigsemen OFHTHHIS
OCEBTeTeUSHTEL, Bemeaudbemen LUBBIL (WSS WSSHINILPD, DISHSHWTeudIuI(LpLD
BLOGHE aleMRIGLD.

2) QrsdHlen sBaelledphba gBUBLD L alsTer ST aiFsHsH6lT eelalemnd
FHTHBHMS LB TH6INL SHFH60 GMLIB SIS HIB6IT.

3) @alOeUT(HEUMHMLUI MTHS LevensT 6sTewi(® Cuitasmyseaier &FsHHaI5HmSDH
SjenTeUHTEL GJBLGBLD LOTHBBREISET LUBB DImlweOTLD.

4) BUSTEHHIBEHEGSD BHoU JHHMMBEHHGWD 2 6o GFHTLTenL DIPIUIGOTLD.

5) HOULDETUTGET GUENBHHENE, NEUTHIHTGT UMBHEMET DINSAUDI.

6) BouFHSHenr alwmuFSHH6 cweold GUTHETL Beug.

LIWLIGTSH6IT :

1)
2)
3)
4)
5)

6)

LOTEUN&BLD, (P!, LIGUGTD, LOJHHD LB HBH6M60T () 6001TH FUIRISHEm6N
OaMhais GsTeTeuS).

BmeUBMET 61hH WTHBT DleWHHIS OBHTEILTED 6TLILIQLIL L LIGV6ITEHEN6IT
ST  OILIMIGUIT.

emeugid, mevld, CamBusHsd, meudBflwb Elul SBHeMN6T (&6wIHWIFHISm6N
Uibaid OFTeug.

Bemeudemen LWSILBGSHSHID (Wwepdsenen CaFmadhdhdl UTTHEH WTHBTHEHDHE
SNOED]  CUPEIG IS

abd LHNGHHEL LIBhIHauT 6hd THHAHMS DIWIUWEVTD 6ITLIMS
ST (BLIQLILIG).

Uply |ressHHle0 2 eten CaHTmismen BHhs LIUIeTLGLD.

UNITS

1.

@rsHSletid upml LeL HIELSET Fnpiluienel — HTHLO6uTUN6T 6L SHH6T,
AT HFVTBBMB6I LDHMID ENEUTBIBET 61EMH6NT

GFrFHIL(IpID BTSHH\60EH BMHEBETHLD
BWITsESBTITHEHID, BT HSe0 BB EHLID, alluf & THSH6ID, BTHSB6HE BMHBETHLD
SHFT HT6VMIBEHLD, BE0HANTHILSHIUD E60H60T BN EHLD

ST BHBIBET6T GUIDENSWITET HL L], LIehd, FLoID GUTeim aleurmhigeiT LiyeroLy
LIEN® STHHIBEHEBBTT QTHBTHIH6T, alF60HEHD BTHB S BHDBEHID, Db (HL
6V&EUT(LPLD BN (ETHLD

Br5Flend HHH6T Lbpul elleumhisei
LomewflB&BID, (LPHGI, LIUETTLD, LDJ&HHID

SV BLAFLITTHLD

Master of Science, Applied Astrology, Karpagam Academy of Higher Education, Coimbatore — 21.
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eneuTLD, b 6vlD, GaTGLOSHHID, emeuhifluwip
GBULSe] [BIT60H6IT:

Gemology Cornelius S. Huribut

Master of Science, Applied Astrology, Karpagam Academy of Higher Education, Coimbatore — 21.
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16ASP205 (B) Modern Vasthu -1l Semester - |1
4H - 4C

Instruction Hours / Week: L:4T:0P: 0 Marks Internal : 40, External : 60 Total : 100
End Semester Exam : 3 hrs

CBTHEHmIS6NT :

1) ailiger miempeauruled, Lleeumuied SIMDSHGID (Lpenm, £Q6TeTe0H6IT,
LTRUIQYSHSL (HH6T DIMDSGD (PedBHmen CHThais CsTeTeaug).

2) el el @aloeum(mh UGHWLD ehodhe Comeiseiear o8dHHHH 60
AUHBBGI.

3) ailyed audllILalTHeNel MTHBIHHMSHWD DI 1961 UTOVHIIBESGHWD 266N
O TLITL.

4) OHHSHHTHEHLD Dieail 1960 audlILeTHellen auTpHmBUled GBUBHHID
llen61T6) BH61T.

5) CurglL a6 aumerdg FTeOHT SIQLILIHL WITGLD.

6) @il 1960 @AICTH SIMBUID SIEWIOWISH Fnlgul G MG (1pI96] GFUIL
(LPIQUILD.

7) SIDBHET DIGWIOLIL], 26660 SIMLOLIL| CLPEVLD LIGVGITHET DIMIL  (LPIQULD.

LILIGOTEH6IT:

1) BresiG(S)IpeTEl oM S IgL HIG6T DIMLILISBHTET lHBEHID DIFH6oT
LIWI6oTUT(H&B(@THLD.

2) SIDSHIMeNSHHleuBl, LHHmS Denm, GH6led Diewm, aUTFe0 , LLeDY
SIEHM, GUMLOLID OB DeM6UB6T DIMDSGHD (LPEDBHEHLD, Een6rSHE6IT
Qi 1960 audllIuauTaeNed & GHUBHIHID HTHBMHIGBEHLD.

3) aumerdgl GHMBUTHHEHGHEG LIMSTIHIS6T6T cLP6VLD HiTa,

4) siByrédlwiomet aumpalB@ lenevorLflujb

5) GFevauld Hlewmbd auTDaIBE GlewewtLflujb

6) &6Lal, RUHHD Hevmbhs aUTPIBEG Hlewewor Ljflujb.

meier eurevdg — |1
UNITS:

1. &TULLD - 6fl6N&&BID- FLO 616ML- [BHLIGVET- H6VID - LIgHL (HH6IT- FeNIDUISD DIeNB-
agGeumL] SemB- HPEUDT DMIDSHFHE0 - TS LMEHGSG W HTevLd.

2. Semgemwl BliTetuils @ (pemm, euravgl, LTIL HSHHieu enasisei, af [ (HhF
&OOIL LDSS60 BLLD 6uMThIEGHSH60
LNeMTé @6 - (LLFH6V HFLOTEST LDEN6IUT, GT6SITLTID HFLOT6IT LOGDEDT, CLOGTMTID SHIFLOT6N
LOEWEUT, [BTEIISTID HFLOM6N LD6W6DT, 6T (hdH BlenTFH6i

3. surullevaerfledt eTemoTennllBen®- AL 191G, EUTF6L - MBIV ENT- DIGULOTTIH6NT- 2 FgF

[b FRIGB6T - FIO 2 WY WL - Blpdh@ aurFev aihHen -CoB@ aurgsv eihHsin-
OHBE@ aUTFeL IHHB6T - QILbE 6ITFeL &i(HHel.
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4. WSS STHHLD, OFH[HBHBHTHBLD - GG HLILITTENEU LIGOITHEI - QL HIDDHE ITF6D
aihdei - aul_Bom@ eurged eiBaEe - OFHetl HIpdH@E aurgFs0 eiBHH6NT -
OHeBloBE UTFL HI[BHH6IT.

5. B MUBSD, CLPETMI LbB HLIgL TEIH6NT- 61 1_19M(G) LIQH6T SIeNLDLILIGI- &)60Tm] LoMHMID

SLLDHIMENE Blewvimi- LHHMB MM~ (G DIemM- 6UTF6L - CTFHLSHHBEH D
QUTENVH FTOVHTHHAMGHD 2616 GIHTLTLIEH6N.

GBULSHe] [BIT60SH6IT:

1. Ba.e160. &idiyoenilu gravglifleei, LW OSHID, FTH6aUS) LDST6D HIEVHID, HEHFTEUT

2. 2 6wy 6T6. SHl(HOREWITHS FTavdlfleen, euTavgy aldHemul, FI&Hiousl LODHTeL
BIVSLD HEHFTOUT

3. Gamalbamramdl Qluimt, STHemaWT FHULD, Fa(LpaabsT L 19LBur, OFeenet

4. SYiT. UTEVST6T HHOG!, _ HTF LMeWTLT HGHHT eutavgl FTevdlyip, smehFYyip

5. et6d1. HTGLOTSH 6T, 6UTONVG] 66D, _ 56T UllelagTen, &maFd

6. euUTaG| FTOVSHT EUTOVHEUBIH6T, QB6en([h HHLug Qriiy, Nym&EHsT ulefFTern,

emQrrund
7. uev cumaWITen CFTHIL Ben6mTul SeNhigb6iT
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16ASP205 (C) Palmistry Semester — 11
4H - 4C

Instruction Hours / Week: L:4T:0P: 0 Marks Internal : 40, External : 60 Total : 100
End Semester Exam : 3 hrs

GBTSHSHIH6IT:

1) maBrensd FTa0HTD UBMIUI UT6OTMI, LILDRIGTE0 HIT60H6N60 © 6iTer
Gnlysemen OFHfhal CBTeTeUDI.

2) nBCTmBHOMNGI UMBHGT, MBHG 6UMHBH6I, MBUNGD ©_6iT6r
CrenasEndGD CHTENHEHHGID 2 6o FIDUHHHMS DINISH60.

3) ayueir Crems, USHFH Crems, LHeT Crensd SHUIaIBBIET LIeLIH6T. &b
Crevazelle SIS GBUBSHID HTHBHIBET.

4) &mO®H, Gflw Gwdh, &sdly CGwd, FalGw®h, User Guwdh sl
BB HeMesT DIENOLILID  LIGV6ITEHETHLD.

5) waCremaamw OHTewi(h GUTLDHTET LIGV6ITHM6T GFTe06IS).

6) mBH6Ie0 2 6ien GBHemeT OBTEWIH Lew aluldhd HHD LIGOITHN6I
Q&FTe0aIG.

LIWLIGTSH6IT :

1) Cmral sTavadlfsHB@L mabims FTaVHISHBGWL 2 6ffen GHTL TemL
UTb&ldh OBmeiTernaHe.

2) 1B MTeHBID BeLeUTHaITHEHDHEG MBETEND (LPeULD LIGV6ITH6N6IT
OFTELEVIHEV.

3) Comag ufsmmser GFu1s LIBG aCramauied gmUBLD LOTBMBHISE6T
BHeUNHHe0. MmBUTD © 66 @6lOlUT(H GNBEHSHEGID LIGVHTHEN6I
SIBSBHINTSHSH60.

4) emapuiled 2 eiten Crensdamen GHTelHEHL 0T Denenidhdl LieveT 6CFTe060
(PIQULD.

5) owaseiled o siten GBHemen GHTeTHEHL 6T DeNenISHH! LIV6TH6NT Tl
(PIQULD.

6) Cremameilear Qementa], GBHeller GLID BeMaumbemen (LPEILD LIGVGITHEIT
SHI606OWIOTS M (LPIQULD.

UNITS

1. m&Cyena Fravglyo upplul Gmliyser , Cyensseflen euensmein
mBCrend FTerddIb UBMPW euFeUTHI

2. anaaerfle LifleysErpid, (@ 6mImhisErHiD
MBH6M60 BTERLLBLD Fl6v (&bl GHT(H&EHID (HMIBHETHID

3. allyevaeit, allyev micil®eiT, allyellen BamibseT LDMIWI eileuThiE6iT
mBUle0 2 o6ifen CrendsEniHED CHTeTHEhHGHID 2 6T6em FIDLbHHHMDH
SIBIH6V.

4. m@H61165T GLO(HEB(ETHLD, LIGVEHTE(GTHLD
G&flwB®B, &m B, &aEdly G, Fell G, Ysen G

5. Grena 3 (EHLD, LIGV6HTSH(ETHLD
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L6t Grema, Lsd Crens, Lghe Grensd GUTETMeN6S6TT
GPuysel HILDSIT:

1. Indian palmistry Sulabh Jain
2. Palmistry Renita cheiro
3. All the secrets of palmistry  prof. Dayanand
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16ASP211 Predictive Methods in Astrology - Il Semester — 11

4H - 4C

Instruction Hours / Week: L:0T:0P: 4 Marks Internal : 40, External : 60 Total : 100

End Semester Exam : 3 hrs

GBTSHSHIH6IT:

1y

2)

3)

4)
5)
6)

LeUGBeuml 6VGHTHIGMET OlBTewI(H LOTEIEUTHT LIV OIFTEVID (Lpenmenul
Cafbgs Gareten GCeouewiBd. Jrdlemuids GHTEIH L6V @I (LHenp.
LiesTedll(h  LITeUT LG Baien HlenevsdeT GaTemi® LeveaT dnpihev, Cameiiserer
Gaiidemas, LIMTeaU Lieveiidalall HTHBD idblieuBens Lfibsis
OBITEITEHSH6L.

BTg (WenB, OQuipel (B, SHagempTsHd LUHSS (PeB Dpsil L6
(LPMMBH6I60  LIGV6ITH6T SHTeamID alHHmdH OFHMbHHidh CBTeienHev.
LeoCeuml (pemmEeiled Levest Glgmeveugl GCBhToHanEGLD.

MTHBLD BeLeVTHAUTHEHSHEF LIVIH6T OIFTe0MISI.

BBl CurHlL euenTFdlenwl, YyHw SHewiBLIQLILBmeT 6JBmIS
O&TeiToUG)I.

LIWLIGHT & 61T:

1)

2)
3)
4)
5)

6)

b SH(PemBUIED LIeveTH6T GFTeiemeud, @Gy malfuime LieveiTselT
MTHB(HHEG CFT6060 (LPIQUILD. LIGVEITH6T60 LOTHBBHIGET JBLLTHI 6T
UTibaidh OFmeieugl.

LIGOGITSBTEMINISBES BT LGl (LpenBEHenen Hewl(B LIIghdHeuTD 616i1m
616001600TLD  GMGYT(THLD.

QH (WedBUled HUI(BLIYSHS LIeveTHemen LomI(penBuilsd © mig GFuieugi.
BLEG OFHMHS (PemBUled L6V Fnpl LIDSHEVTLD.

6P (LPemBuiled LIGVET FnMSleaTeVID LIGVEHT G&IBTS SHTetl E(HEHGLD
&L HI(HLILNSHEHE0TLD.

aTeflemowiment (WemBulled LIVETHET [HITemTuid GFUILIEVTLD.

UNITS

1.

UJTEIT (PenBUlled LISV SaBIgHev

usLBeuml LEHMIBM6NES CBTERHIH LIV FnBIHe0 - JTTFemuld (FhHT6)
Obmesit(h  LI6V63T FnDIH6L Uedell(h LUTeUTHLIS BN Hlemsvdenend Olameni(®H
uevell oIBIHeL - Cammeitmeifein

LITTenelenwlds GlHmemni(h LIGVsT &nm3IgH6e0

BTy (Lpens
BT el SHeT- BT LTTenel (PenBHenen OCBTewI(h LIeV6T &nBIghe0

Qguigpeil wenm
Cequipel umiTemen - ML VS EIHIGHET

2 53lyareodliTg (penmulled LIeV6H gnmigHe0

S(meeniepTshd) USBH (WPBulled LIGVET FnBISHev.
® U BLIFSHTRISET - GBI IQH6N
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GPIILBIBIeOS6I

Umass ugrgy Cammgm FTerdHTD
Uehg UL &

Bhirugu Nandi Nadi

Predictive steller Astrology

BTy CXTHIL  [HIemW)IE B MBIGH6NT
BITgUlled OHTIPVID SHevallu|ld
BTy BT elendbamigbel

S36)60 HTTEHET F 60

LITFene HTHEGHID & ([HIHSHEVHIBENT

R A I o e

G.C.Sharma

Hedliumenll &b HTeuy HTFETIWTT
R.G.Rao

K.S.Krishnamurthi

ST, HHIHCaI

. IOTHIMISLD

Fougpraeny el

GG RyToaliy

Ga. 1.1 GHWiTHiy6it
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16ASP212 Pratical —I1 Semester — |1

4H - 4C

Instruction Hours / Week: L:0T:0P: 4 Marks Internal : 40, External : 60 Total : 100

End Semester Exam : 3 hrs

GBTSHSHIH6IT:

1)

reHFfler OHTHe0 Mmitewiwid GFuleudled BTy Gl algserfer
arerlemwenwl Lfibgid Osmeteugi.

2) GamPed (PenediGounT MTHHMIBMmET OBTENIH, DieUTHET DISHOSHTLL6E0
CFUIISHBHTET HMTT6RT SHTMUIMIBET  DI6VTH6L.

3) QuIPlwmenT, WHSHIOT WTHEHRIHMET LU16| CFUIHI, OHTHEOSHEHSHHT 60T
alglamen Lfihgk GoTeTEnsHev.

4) MIH&HTH6M60 NBCTemBUTET auedenoenuis C&Tewnih CHTIH60 6T
AUVIEMLDEMULI  &H6TL 151 5H60.

5) Camedaiar UHMS DBIHSHIS OETeTen FHeLeOWD LIuIeTLBLD.

6) ULBaIM (WBH6MEL LIeVssT OFTeLIEH GHTHSHIOTGLD.

LIWLIGIS6IT :

1) ®emb e G THemen SigmiGd Gurgl, LIBHTeUHHD DIeUTH6NT
Cauiw Cur@lb OFHTHme0 (Lpeiidnl 198w MTWBINILSBE 2 HaLb.

2) @ WMHST HTar G Cum@ B GuBulL CFHTHevsemen
UMTUWBISHSHIS FnBeOMLD.

3) GamHelled gBUGBL gmm HTPeH6T, CHTILHE0 HeiTenlo, LTHBBHEIGET, CFTHS
CamPeor? Sigemw  GFTfeor? OFHTHeomsd GMBUGBL GUUWIHLD, L&D
GumeiiB LIev H(HSHHIHHM6N CFT6060 (LPIQULD.

4) eMHTHEHHE WOH NTSIWLMDWLTHEH HOUD, HHLOEWT ITIPIHENHBILD,
OamMhsvd P@HID. Demeudsenel Qb OCFUIpenBd UTL UG HUT6T epsVLD
BTEH DABHHID OBM6ITEIT6OMLD.

5) 6bdH (PemBUiled LIVET FnpleiTeVID LIGV6HT Q6IIMBITE HT6l ERHBGHWD 6I6TLINSH
BB GBBH6VTID.

6) eTelenIDWITE (LPeHMUTED LISVEIIEH6IT BITemIuID GFUILIGOTID.

UNITS

1. By CuralL SigliuenLulled OHTIOed GHBHEH LIevenend FnBigHe0

2. QFHTHEOPEnETCAITT MTEHBMRIBEN6N  6UM]TUINBIHEH60

3. OQumrpSlwimeniT QTEHEHHIGEN6T  )U6NTUIBISHH6D

4. maCrend LPEVLD LIV6T 260 HeH60

5. BSHHINT WTHBHBIBEM6N  6U6D]UIBISHTH60

GMILYSel BIeOSs6iT

1.My Experiences in Astrology B.V. Raman

2. Important Combinations B.V. Raman

3. Hindu predictive Astrology B.V. Raman

Master of Science, Applied Astrology, Karpagam Academy of Higher Education, Coimbatore — 21.



42

16ASP301 Modern Astrological Methods Semester — 111
4H - 4C

Instruction Hours / Week: L:4T:0P: 0 Marks Internal : 40, External : 60 Total : 100
End Semester Exam : 3 hrs

CBTHEHmIS6NT :

1) B BTG Gl LevaT F@Ib (WHmBSH6T DI6L6VTLOE GLOGOBTL(h  LIGVEHT
G BID (PMBHENGNULD LoTeTeUTH6T CHTbhHs CleTeiTEnsev.

2) vl SPHe0, Buimmsd CuiLT el DaGeons BGXTHIL &6
SIQUILIHL.  SHETENLOSHMETUILD LOTewToUTHeT DIBIHHIS OBmeiren Geuewmr(BLD.

3) uevelr SISIUD (LpemBE6TeL Sl(HaeuiclpTHa LSHHHUler Ll
seBLIgLIBemeT LIgH@GHID GHToHdlenid, DLUILDGTLITETENIOMUI  GUGTITH @D
CrTésleud @ULTL. FHLLD SenSSLILIL (HelTengl.

4) UTeUd SYJIDL (LPEIH6IT BIBGLD, GBSTL (D LUTeUSHISET6T CLPEVLD
LIGVGIISHGT (1p196)] OFuIeug).

5) yHw SewiBLIQLILBmET 2mEGHalHS (LPIQULD.

6) UHw SHeoiBLIQUILIS6MET (LP6VLD THS LIVTHET HIGVIWILDTS FaBIeud).

LILIGOTEH6IT:

1) wrewieuTaeT HHw Cmd LevsT @I (LpewmEHemen LIgQLILZ6TeD, L&l
CrglL amihd 6wl LIQLILBHEHEHE aILPeIGHHGLD.

2) LomewialTHel HTeVBHF UTHHOTEIMIBEDHDHE GBM UemHUTED  LIGV6HT
SaB(LPIQULD.

3) BB SmpHelled UHW Hewi® LNglisendd gmm Cameiserer
HMTHHHIO LIVGTIHMET HiTewuldhbs 2 Halb.

4) BTLBSHEG LGVEIHET Fnl (LPIQU|LD.

5) BILed S g wriBphseT, QuiBend CuilLiTseT Semeusemen (L6t
L 196w OFmedev (LpIQULD.

6) Guweopm (b CxrdlL (wemmsHewen HID BTL(H CTa (WenpasGanm®B Uil
(PIQULD.

UNITS

1. GuebpT (B CWTIHL (emBSH6IT
SIYlILenL. - LMTenal LIGV6ITH6T - 2 60&luled CxmdlL (pemmaseit -
grdleeEndGTwu BTHH6T - BB 2aTeHel - Ll Jrdlseiern OlFuls0se-
e DBGH6L - BuiBens GuiflLiT.

2. S (HORPTHHUSHDSH  (PMB all6NSHHLD
249 2 U BLEFSHHT aleNdbHD -SIMTDFD- LITEUS S0 (LPenBEH6T -
CEARIENDE

3. SnpadempisSHusSPH Seis (BB
BMH (PBH6T - HFTUHSH Hewld (pedmsel -GH.L0 (penpuiled LITes
FHBID UMTHEL - GHMIBTLIQH6NT.

4. UTeus SUIIbL (pement ellendbaLd
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uestel(h UTeusmIS6Ned LT6UD ST DL sy @@g@] allendaLb-
a6pD CaTelidmel GHBISHEH alendsd - LTTme! (LPewBEH6T - LIGe (h
LUTeusmISeT GHBILLIGeug - Cameisel GBHEH alendsaid.

RED (PHVL USTONCOTemIH LTEUSBIGS6T U] LIGO6TH6T 6ll6meaLD.
Q&M (LPH60  LGHTNOTewI(B LIToUSMHIGET 6UEDT- © SHTJT6T £THBMIB6N (LPEVLD
e aLb.

GPIILSel BITevB6T

1.

2.

G QuUTESH gD 1(1pHe0 6 OFHTSHIH SH(HFJDTT 6ot G

O\F esTem 6t

Tables of Houses S (HIgoeT et Gem
Ol ciTemeor

SLEHID BJHBIBEDHD DBLISHHIHGEIHLD B (HIgoeT et Gm
Ol ciTemeor

Npss Fhoaslms 1 oBp 2 051G  sLemGly ULlielGsaererd
Coemevpml (h CaralLiTael Gamsvend GmralL b 6T6v0.L1.  SLIFLO6w U6

How to Predict your future (1955) James Braha
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16ASP302 Muhurtha in Astrology Semester — 111

4H - 4C

Instruction Hours / Week: L:4T:0P: 0 Marks Internal : 40, External : 60 Total : 100

End Semester Exam : 3 hrs

CBTHEHmIS6NT :

1)
2)
3)
4)

5)
6)

L6V (PInTHHMIBH6N60 (hH CFWeNe0 SLTIDLIHHT60, DIFCFUIGD HEL6L
LVaTHemeTGUL H(HHRIMBSH 6T6iilend LoTewialTael Lfbgis ComeTeaugi.
auMpaluwed FLMIGHHeM6T (IPSHBWSHHIIPD, DIENUBNET FLI(LPInTHSHMIH6N60
CFuIeusTed gBUBLD BBUEISmeTUD CFHMhHE 6CHT6TEHSH60.
(pIaTHHHIH6MNL 2 6o BHTagmiseT, CHTOmISENT GmMBHD
(WPETHBHRIBmeT BCHTHOBHBLILG. CHTa9HHEHHHTe LIfISMTT  SHTLOTRISM6T
e Mbais GBTeTeug).

Uehamhid &idHd LB IbibeHl OBTeTelg.

(P&THSH aldsemen uBK UfboHid OQHTeTalspl.

0&HB6T GFUILD SrhwD Ceumnl DLW 2_Ha|aldl.

LIWLIGHT & 61T:

1)
2)
3)

4)
5)

6)

SFalsl CUTHSHSmIS6TNTe0 gBUBLD allenenaysemen LILIQuIedl (b LITTSH,
QUTMHSSHID UTTULSH T (IPHBWHBHIUHNDH 2 6WITHH60.

(PFTHSH AlFHBMET MBWTEHD (LPEHBUID DIGHEUBEMET HDL LNQUILIGHTED
gMBUBLD LI6LGTIHMET M H6V.

efld auTballed HmLOUBID Dimaidhd HEHEFFHEnHGD CameiseEndE
OHTLT 2 6wi(h 616N LOTEWIGUTHET 2 6uoTJ(LIQULD.

SH(HLoewt aUTPalled LIGIned aubD SLSHmS (Peitdnl 19Gul Sifleug.
gflwmer (1panTdHd Chrmisemen HeIBLIQSHSHI HeL6V OFuIcOHemen GFuiul
256l (IPIQULD.

aUmpalued FLMIGHBEHEE B0V GBI GMlHH60.

UNITS

1.

ampaluied FLBIGBEHHHTRN (PInTHBmiSbe6T. |
UFHDMB FLRIGDH6T - FLBIGDEN (PHHUWSHHIOID-  FLHIGDH6r 6
LIUIGOT & 61T

ampaluied FLEIGBEHSHEHTEN (PaniTdHHmiser. |l

SH(HLOGWT (LPFnTHSHID - LIWLIGNIEISEHESBTR (PaTHHD - SIasliilyCaissHanE
WPETHBID G SS60.

&L (pGniT&HSHmIH6IT

SIOTHTH Cuimemse’ - HHWOTHD - &L FHFlse- au Cumsmigserr

SIGL  (PGaiTHSH IS

555 Cursld - BT Cumsd - omg GuUTHD - UTIEGIWD  -6IMBTL &He6l-
gheuprgd Guimsld - Slpenio LIBHS HT6T.

S\ (HLORILIGUT(HEHSLD
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SHFNSHLIOILIT(HE HHISH6N- é]umu@un@g,g,w Gaxmeimaier Hlemevenwlll OUTHHSHI
SH(HLOTLIOUT(HSHSD. LT, Hlemev - FamPLTFI S - GHH SHdHT oL
plemev - FHHT OFeleuruiBlency - @fluler OFaieuTul Henev - GH FhaIT

[Hl6M6V.

GPIILSel BITevB6T

. WpaTHs FbTioent SHiflgnd FhHgd FiTom

2. smeollysTdlens FJer06Ug) LDHMTEL [HITEVHID. HEhIFTe .
3. &TevalHTeID FJer06Ug) LDHMTEL [HITGVHLD. HEhIFTe .
4. HmweorBuites QUTHSHH FHme|GmTe0 FougmFenyedl

5. Muhurtha B.V. Raman

6. (PanTHHRIHT - QT U1 Dr. L.gpLoenev
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16ASP303 Medical Astrology Semester — 111

4H - 4C

Instruction Hours / Week: L:4T:0P: 0 Marks Internal : 40, External : 60 Total : 100

End Semester Exam : 3 hrs

CBTHEHmIS6NT :

1y
2)
3)

4)
5)

6.

N HTHEHHGH gBUGBL ChTUISEHEGSLD. CHTeTHEHHGD 2 _6iTen
OFHTLTL ST LoTeTeUTH6T Lfihaid OCBTeTeug.

o Lede0 GUPIUUTE 6hdH Bl HHev Crruiuiler HTEHD 2 . Db
Gpmuiulelr euedlenio, SHeTeND SLFlWleuBen®m HiTewTullILIgI.
GrpTUIBEHGHGID LITOUSHIBEHHGHWD 2 6ien CHTLIT. SITFBEndHEGHD 2 L 60
® mIIBEHHGID 2 6ol OHTLIT DLEWeuBensm i5HeL.

Gl eupD Hmevld, GpmuissTer UNETImIS6T (PHeWaBemB SIBH6L.
orgesflear Crrenw 6bhd W(HSHHI (PnBUIEd G6TLIBSHHEVTID 6T163IB
aPlenul SlaugI.

THEHmSH OdTanih CrTul IFHTIL FoHIHHEHHBTE ULl (LHDBEHU

O FTeLGI.

LIWLIGHT & 61T:

1)

2)
3)

4)
5)

6)

elGHelel o L ellev gmubld CrTenw HewihLgsHs o Hab, Geiid

o Lede0 6hd UGHHUleL, 2 miiniled Gmmul gmUL (BHeTendl, DIHT HeTenLD
S FwaBemB Ogeaiaurs whHHHa CUrHLb UL gshdl ST (HLD.
CuralL fFHuled uflsmmsenen gpsl GpTuiseT HRIS auflalms GFuIaIgI.
(peitgal 19Bul GBMUIGICHD BTeVID SIPIH6eD, CHTUI FTHGID HHSHI6
(LPEDBHEMGTUID  Fn1315H60.

FBFenFUWITeL GgMUGBD LHDH leneneldenel (el dal 198wl e1&Ffldbs
(LpIQULD.

HSHSHIONT6T QUWIT oBBID, Deuflel HBHHIN DiBenel alends

(LpIQUILD.

Qeiemmul HHHIN HienBulled HemI(BLIYSHS (WIQUITSH CBHTUISEMETULD
G HPl6i cpsuld SNt (WIQULD.

UNITS

1.

gnFsEnd GameiimEmd ST (B 2 L 60 2 MBIl |EHel
STOLHAG HHHaUD - Jrndlser - Cameiser - ST (B0 2 L 60 o mIIL|HSHe.

gndlaenbd GamenseEnd ST (B Grruisst
GpmuiseEnd SeuBple sTjeumiseEnd -  CrTuiseller aumaser - JrdlseEnd
GameiisEmd ST (B GCHTUISET.

Grruieu@d STevLd
Gamelidell  UTUSRIGBET  SgliLienL_uled -  CHTUIaIIHID HT6eVLD

Grprul GemIOTGL SHTeVLD

Grmuyd sero alleweruld - GBTUI SHHD STV, Ml 6T  LesTeul Gy eut(h
UTeUSMmISEHID GCHTUISEHLD, LN LITauSmiGamne0 uml 6B LT 6yewn(h
UT6UBMHISH6T60  &HeSTenLDE61T-

B LB ueiealCremi(h LTeusmisaied HB@L " Cameisend ChTuisermLd-
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B (B UeiealGremi(h LTeUTHUHH6T HIBGWD LITeuSHIGST60 JBLBLD
Grmuigse.

5. Gpmu1 FTBGD eufl (ewBEs6IT
9IBeumug - FHs wmGHHeD - CammOGuTud)- OIBGUEHFT - 6uTDD
o afellL
W(HSHHI (LPMBHEIT.-Qewmau) (HHHUD - e LoTBBL - enpeudur®

GPIlLBel BITevaBeI

1. PRASNA MARGA; Vol 1&?2 B.V. Raman

2. MEDICAL ASTROLOGY Sankar Adwal

3. Medical Astrology J.N. Bhasin/ Alan Leo
4. UCBITHS WD [BTIg BoULD6wT & 63T (LPHBesy
5. CaralLpd CrTul SIPfIHEVID 6T6v0.L1. &Iy LO6OT LG0T
6. Cs. . wmHHIen Cmradw - | @&. &luyemiuLD

7. Cs. . wmHHIe Cmral b - 1l @&. &luyemiuLd
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16ASP304 Casting Horoscope Semester — I11
4H - 4C

Instruction Hours / Week: L:4T:0P:0 Marks Internal : 40, External : 60 Total : 100
End Semester Exam : 3 hrs

GBTéSBRISET :

1) selalHaldh@ WTHHID HNHEGHID (LPenBHET LoTeuTalTHeT OHMHHIs
Oameiepd CHTHEHHCHTH BUILTL LG DIDLHSI6TeNSI.

2) sewilendel @e060TsH Hleneoullgid, LOTEwTeUTH6T ITHEID Hewldbad (LPIQUILD.

3) ¥HP HWNHHHMEGS UEHFTRISHSH T UWTUTHHT GSMlHSH alliLemiTe]
eJMBLIBLD.

4) UEhIFTHIS 6UMBH6I60 2 616N MM HTLDO|HENETUID, DIQUILIEHL HENETULD
LoTeTeUTHGT LIfihaidh OlBTeiEendHe0

5) FLUeVHH cpeold Bammeidmelle LisuhHamd DinHev.

6) SINIL THBHHG (LPEVID HILSIWIDTET LIGV6ITHNET  DINIFH60.

LIWLIGOTH6IT :

1) Uevalt QFTELNVINSHBEG QTHB HWNGHLD DIUFUIDTGID, WTHE HMNHHHMBG
LIGhFMRISID SIUFWIDTGHD, LEhFThISSHMBE UTRIFTOOSHTD DieUUIDTGLD.

2) CTFHLHHev WMHE HMNBHHH MG OLOTOLTHET 2 (HaUTHGHBE)
BobHemldH (LPemBH6T LILIGTLHBLD.

3) @&3Mev aldbEhTerd DIPHSTID, CUTHL FTaOSHTD HUPWITIOD B(HES
CurHL Hewlld (HeBHMEN LOTERIUTHET LIQUILIZGITED STULTMBB  (LPIQULD.

4) Camedeilal LHMSH FLLVHH cLPVD SHIBIUSHTED LIGV6ITHEN6I
HleLeVILILDTS  CFT6L6V  (LPIQULD.

5) SIOQL ITHS (MU (LP6VID MTHBHIH6M LISV6ITHEMET  [HlTetrullILIg 60
Lglemio  GeuslliLBLb.

6) QATHS FHBH] HMHUPMHBEHET MTHBH LIVGIIHM6T CFTeLIHBEH GLoaId

QUICFTEH @ LD.
UNITS
1. UehITmIS 6UEMSHH6IT

AUTSSHW — FHlhebpenldHd - 61166

2. VGHAND HEWNHHD WMBID HFT LbHdH H6ewiSHHe0
1. eurdaw (pevs
2. Hmdbsenlsd (Wenym

3. Gazmeiizafian oYL HewildsHe0
6u&HeT GOLILLD - qeitlgl Cameiiseladr erOLL LD

4. FHaNBH
Hendd DlenaiBH6l

5. SIOYL_6UTSHSLD
DIOIL ATHBID DP(PSHLD - LITELSH6IT -
DIOIL_THS &6l HLD
DIOIL_QTHSD &6l H(LPens
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GBUysal [HITeLSSIT:

1. Brikat Parasara Hora Sastra G.C. Sharma

2. Ashta Varga System of Prediction B.V.Raman / C.S. Patel
3. MMTHB HEWNGHLD C.G.ymegesr

4. DO QITHDHH HewlGH(PLD LIV ETHLD FougrFen el

5. Essential of Hindu Predictive Astrology R.Santhanam
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16ASP304 Dasabukthi Predictions Semester — |11

4H - 4C

Instruction Hours / Week: L:4T:0P:0 Marks Internal : 40, External : 60 Total : 100

End Semester Exam : 3 hrs

GBTéSBRISET :

1) FTUHS UeveTHeT HNSGID (LPewBH6T LoTeuialTHel OHfbhaish
O&meiepd CHTHEHHCHTH BUILTL LG DIDLHSBI6TeNSI.

2) senllelamel @e06VTH HleNeVUTEID, LOTETEUTHET HFTLSHE LIVGTH6I
HNlHSD  (LPIQUILD.

3) BFTUHH LLRIH6NT HEwNb@GD (PMBH6T LIWLGTLTHHT (H5SHS
alfIlILjeuorTeY  gIMLIBLD.

4) MTHBHHED HeWNBBUILL L LIGOITHT 61hBTe0HL L HH60 HL G
TN SH DINSAUSI.

5) Gamany FHrs Hevsemen OHTewI(H WTHE LVIH6T [HLSHGLD
HTVHMSH IS H6L.

6) HFTYHH, CHTFNIHMSH DenewiHHl LIVTH6IT HLEGID HT6V
BiTenLSHmSH DM H60.

LIWLIGTSH6IT :

1.

UNITS:

LI6veT GFTLOISMBE HITUSHS LTS, MTHD HewNHD DUFAWIDTGLD,
MTHE HMNHHHMBG LEhFTRISD DeUFWILDTGLID, LiehFThSHHBE
QUTIFTOVSHITID SHIOUFWILDTGLD.

CTHLHFH60 HFTUSHS LB, WTHE HeWIHHHMBE OCLOGTOLIT(HEIT

® (HOUTHGUSHBEG BHHenld (LPenBHET LILIGTLIBLD.

BE3T60 aldHEhTlDd DIPHSTID, G FTeOHTD SHUAWITDED E(HHS
SIS  LIOGSTIH6T HETHEGHD (LPEDMBEHENET  LOTEITUTHET  LIQLILIS 6TT60
STULMHM  (LPIQULD.

MTHBHHL HeWSBULLL 6% HHDFFHBmEMUID HT6v [HiTewrud GauiuwL
LIWIGoTLI(BLD.

AR THTVGHH60 HewLOUBID HapFHHemen HIFTUSHHmw FTenih Cxhd)
QUMT HIVAIWIDTH GFT6060L1 LILIGTLI(HLD.

Gamamypld, HIFTUSHHUID BewemibhdHl MTHE LVIH6T HLEGID HTe0HNDH
(WPe| GFuIUD.

SHFTUSHF  LI6LGBTSH6IT

SHIFMSSH SIS
SHFT USHB6NT auendHell - allbCandhafl Ham SLewiBHei

HUCaETeTBEPEHGHD HFTUHSH DemI(BEHMET UGHHH CBTHHS (LB
SHFMUSHH SMSHHBLD (LB
HIFTUSHF HTSHBBID (LpenBenl ITUIBISHHE0 - DHBHTD HewISHBLD (Lpenp.

SIS LIeLGTH6IT
HMF — UHH — BLEHHT FIID Deneudenend OBTewI(H LIV FnmldHe0
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SHITUSHFH DIbHTHIBM6N OBTewI(h THBLVGIH6NT BLEGLD HT0HMSDH
BiTewruid Ggu15e60.

GxNFFMy LIGOGIH6IT
Slatenpwl Cameiiselen Hlemey — LIGVETISHMET aUMIULIBISHH - CHTaTy
Gameiipemen OHTEHIB STV HITEWILD CFUIH60.

SHFTSHHLIevaIBMmU|D CHTFFMTT LIVATISHMENUD E)en6mTdSHe0

Baxpeitall @l LI6VGITEH 6M6TT SHFTLSHH SlenL_LILIenL_Uleid Gan&amy
SlgliLienLuleuid QenewidhdH LIV SnBIHeo - CHTeldHel euHWTS LI06ITH6T &6l
&m g Caxm  CametdeT euPwms  GUTHINLeVETHmETUD  CHTEFamy
LIGUGITSBEM6ITUILD  Gn 131560

GPIILBel BITevSHe6

BN

oW

BRIKAT PARASARA HORA SASTRA Grish Chand Sharma
ASHTA VARGA SYSTEM OF PREDICTION B.V.Raman

WTHH HElHLD C.G.ymegesr
glevadwioms Gamlamyll LeveTslgHe0 eter0. Bamuimev

B (THFnQ680T 631

&by CmralLb nfgmowiwmigstm  ufufeneureromamfluwi
Hindu Predictive Astrology B.V. Raman
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16ASP305 (A) Thajigam Semester — 111

4H - 4C

Instruction Hours / Week: L:4T:0P:0 Marks Internal : 40, External : 60 Total : 100

End Semester Exam : 3 hrs

GBTSHHMmISH6IT:

1y
2)
3)
4)

5)
6)

LIGUETT SaMIeUSHBG LIO(LPeNBEET E(HHSHTEVID, LOTEIIGUTEET LILDHBIGT6V
(peBWTeT HTEH (LpenBuiled LIveT FmBleudBE 2 Halnd G(HbEGLD.
HTME (WeBulled CUITEmIBEHHE LIS Fnpiaudl @ alldUITFLOTeT
wewm 618 Lfihgis O®TeiTemeomiD.

Q&IOBUT([H HLSHHMSD @H MTHBD HewlHH LeveT OFTe0ID
(B LoTewTalTHeT SSlujd Crrésled UUTL LGS DIMLbHIIGTNSI.
MTHBTHMET UHRIBTO CMTHL  LIGOITHM6T FnNIAISI.

Gameiimailal HlenevdemeN d HIeVEIWIDTS  H6ewilSHH60

LI6VET&H6IT [HeML OILIBILD SHTeLRIGMET (LP6ilgnl 1pBW  61(H&HSHIEN]T S SH6V.

LIWLIGHT & 61T:

1y
2)
3)

4)
5)

6)

LILDGDLOWITEN  (LPedBH6M60 @eiimTenl SHHTS (ewB. @ aldHUITFLOTeT
GHMEHH60 LIGVGITHM6N Tl MEUSGLD.

QM QUBLSHD GBUBLD [HEITENLD, SHENIDHMET UMTLBIHH  FnlIeUH 60
AUGLELEDLDAEML WIFH! HTMIH  (LPEHBULTGLD.

QUMDBT6T  (LppeUGBHID MrHH e  aumpHamaulsd gBUB  E6TLSHILITKISN6I
O&FmeL6L  (LPIQULD.

Camenimerlei Lisvld, LsvaSalD &wieuBens GGHafleurs Miwl (LPIQULD.
@R610UTH UBHLSHHVID GBUGBD Levsiidmen GHTgmy Hlysmisenen Ol&meni(H
(Wpigey GlFuIw (LPIQULD.

LUTeISMmIG6N6D BIBGHD CHMeTH6nTs0 MLIBLD LI6V6ITHMeNT HIOSIUWIDTH & 6w dH
(LPIQULD.

UNITS

1.

QUBL FTHBLD B 6v0flHSH 60

UL MBS BT - au(HL JHUFH)- BevEBleIid - Comemeflet Mlemnev, FHlg —
(WHSHST — (PHHBT @rTdl HFug) — hSHBT SITdlulev BINEGHID CaHmeamsiT - euhHL
SIFUSMUWIS BTEIH60

FBIOMIGH6IT
STVH (LPEMDLILIY FHLD GVLILBIH6T H6emilHSH60 - LIevsiT SMILD allgo

Guirsmhigs6i
STs (LPpemmUiled gamiLBLD CUITEHHIGBEHLD DIFH6I LIV ETHLD

QUIHL HNGF &H6u011HSH60
STNIHT (LPEMMLILIY — QUL HMF H6WNHH6V, HMFUIED LHSHemUIs H6emilHSHe0 -

QUG HFT LILEITSH6TT

FTHB LI6V6DT [HITesutuH 560

Master of Science, Applied Astrology, Karpagam Academy of Higher Education, Coimbatore — 21.



53

QUL FTHBHSH60 - UTeurhiseflent BiM@p ComeaenTev eJLBLID LIV6TH6IT - Sibd
QUHLSHP6L DL SFnIgUl &5 WILIEVEITSHEN - & Ul LISVEITH6NT [ HESHID LD,

SPILILY BI6OS6IT
1. W.erev. o, 5m& b evdentOwid, Gsren GFrglL LFLLSLD, LM
2. W.ell. gmoed suTagLsd, ul.Li.ererv.Hlg uleflGasgeiern, gl 86060
3. &S QT aUTagL6D, FTaT UlelBseiter, Lgl $levev
4. BHeVHEIILIT, 2 60 19.19. FTHBF6T, HH b 60BMHS), TEehaFen ULleTlGsFeiav,

Lig! 1606Vl
Bm.61610. Frs LNFOLBIg6u QL Selld Q61 auTag LeoT, FlavLLD aillaget, Lgl Slevsv
LeVeUENSBWITET CFTHIL QEn6ToT &HeMhISH6NT

o >
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16ASP305 (B) Ashtavargam Semester — 111

4H - 4C

Instruction Hours / Week: L:4T:0P: 0 Marks Internal : 40, External : 60 Total : 100

End Semester Exam : 3 hrs

GBTSHSHIH6IT:

1)
2)
3)
4)
5)

6)

SIOILATHS (LPeMBUTEL Lev6iTE6T CFTe060 BhHemeuuimen SIgLiLIeHL
Cauigamer AUIUTL UGS cpeold OHMNHEHIS OFHTEITET6VMLD.

Cameiidel SIIL AUTHHHH0 OBTHHGHWD LTOHEHHEG BB aUmHUTD
Ueveiidelled gMBUBLD HTTHDUIGHMS LoTewiauTsen Lflbhgis GsmeTeneoTi.
Cxr&amy Hysmsel SO alTheEmSeN0 gBUBHHID LGS [HITETuID
GFuIweLTLD.

GMw, FHHT L s aTdsmdeiey Caramy Gflwemer OHTewI(B &
(PEnTHSRISB6T (PI96] GlFUILIGOTLD.

OFeleuTu) et Llaien' s auTdbssHHle0 Camamy Ggeieumul aumd ST6085HmSB
Carenih F@xsMzy, FHTHMNHmeT LMY SIMIUIEOTLD.

DG B QITHD HNBHID cLPelD DLUIET HeWNBHID HIGLEWIDTSH  BH6uuTbSHEVTLD.

LIWLIGTSH6IT :

1)

2)

3)
4)
5)

6)

DIOGL UTHIMIBMET OBTWIH (PaniTHS [HiTewid Gguiweomd, GFHTLLed
Bifeoruid  QFUILIGOTLD.

MTHBTHEHHEG gBUBD GhmTul, HHew aUTDHMS, LdhJ umshuid Gumeims
SIMNHSH ANHLOTET LIVGTIHMETUD OB HIe0eIWIDTS UMTWLBISHSH FnB
(PIQULD.

LevalT dnmleugled Madsellan oifle) amTenwemwl Lfbgies Clemeen
(LPIQULD.

SIS QThEH HEMIHID LP6VID HHLoewIl CQUTHHHID MHiTewrid GFuI
(plQuid.

LOBPFFBTIOTEOT H(HLOGWT TIPHMBHEG FHD] LITOITOI )T DI 60
(LPEVLD  SHIMIULIGOTLD.

Lol WmHaleny, LSl (puwipdlseit, OHTHe0 GgHTLmIEEH60
SFHweBenB Gl FehFTIhHHlen Lpsvld (LpIge] OFUIULIeOTLD.

UNITS

DIOGL_UTHBID
SIOGL CUTSHHID BH6wT1HG560
DO UTHBLD SIM(LPBLD - (LPHBUWIGSHIOULD - GHTETHET LTV HILD O10STOTRISH6NT -
FupHTW — VFevSTT IO UTSBID

SIYLAITES CFTHMENB6T LOHNID FiFHdH eI Ib HenfllHHe - HiflGsmest
Gz enen —
gaNFus Sl CFrhmen — Slys GHewITSHTID, TS GHEDITHILD - i LN6wTL LD

SO 6UTHS QLTSI LIO6ITSH6IT
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UedTentlT6vt1(h Lmeumbldbeiiley 2 6o LFeva6iledt Lisv6dT - GHMeTa61T &H(HLD LIF60H6M 60T
LI6V6IT - LITeussLD LopmID Bametaeriledt QUITSHIL LIGV6ITH6IT

4. SIOGL TS FIDLILJLI LI6V6TEH6IT
&HS eIl LD el SlgluemLullevid - Gameidsi (h UTeuSHSHle0 CaTHHHl6Ten
uFevB6iflen gL UNGVID - LIeV6dT HITEmTulHSEH60 - Dt U6 H6uoTlHH60 - LIT6UD
LI6V63T [HeMLQUMILD HT6VLD H60T1EH 60

5. SO 6UTHS CHTFT LIGO6HTHS6IT
Bamenia 66 HNBMEV [HleM6L — LIT6VHEHHF) JHMEUTM] HHLD LIGVEITHEI - &HHFUIT
BB (HFH6V - CHTETHET HFFWITEN6U HLHEGHID BTV D66 - LIGV6ITEH6NT

SDILIY BrevaeiT

1. ugnEgT - 2_emy, Sliflev &b &irwom, Nmaed ugrgyr GQmym FrervdyiD, FTaET
ullefCasaeitery,
Lig! Sl6vel]
2. dletev UBL 6L DD F.6J. aLINFOeMNW FTOVSIfHENT. DO UTHHBID, FTHT
ullefl G aedrery,
L&! Sl6v6d]
3. W.ererv. gmevglfl, F&Crlev . .1 DIOIL6uTHT, FehdFen LLeTGaF660, Lgl SHlevev
4. t.e1 gmoedt, S0 euTtaT FavLid op. .0 NFgssdet, 4.1 eev.Li.g.
uileflGas &6, gl Flevsv
5. U6 auemBWITe CFTFHIL QRem6uut &6NhIH6IT
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16ASP305 (C) 16 Varga Chakras and Prediction Semester — 11
4H - 4C

Instruction Hours / Week: L:4T:0P: 0 Marks Internal : 40, External : 60 Total : 100
End Semester Exam : 3 hrs

GBTéSBRISET :

1) @6a10eumm Cxeiald@ld el alTe:d FHBIMIGHMET GBLBHH DISH6
CLPGVLD  LIGVGITSH6IT  FHIGL6VIWIDTEH  OIFT6060  (LPIQULD.

2) Gxmelimellel 2 6wienlDUITeT aleVlenlD alTHhd FoHHIMmIB6e0 L (HGLD
QeuaflIL(BLD.

3) @yl FEEIHmS OsTeni(h GGsumi L omet OUTEl LeveTdemen Lol (HGLD
QFTeL6L (IPIQUILD SLETTED GUTHBMIBET OBHTERIH  FHIGLEVIUILDTET, SLIDLOTET,
Al6M&HLOTET  LIGVGITHEM6T OIFTEL60  (LPIQULD.

4) BUTDFHNSH OBTewIB WTHH M6 H(HLoGWT TDHMBUNET FATTDF HeNS
Uibaidh OHmeiten (LpIQuLb.

5) FglfalbambgshHms 0sTen(® MTHH e Hevaluiler HTHmEH HiTemTuILD
Qauiw (p1guLb.

6) FUSTDEFSHMS OBTewi(Bh, LSHT LTSHWHMSH DBl (LPIQULD.

LIWLIGHT & 61T:

1) aidd FHBT (Penpuiled LIeveT GFTeLaIZHI 6TaTLGH @(h 2 WITHT (penmuiled
LIGVGITSH6TT  OFT606USHTG)LD.

2) QTHHNT UTDHMBUIGD LOMBHFH SHlLSHSHIB LIGULIED 2 _63I6nLDSHEN6NT
Ceuarll 2 BHHMBE STL(BD @@H LI6L L6V OFTELRID (LHedB  6T6IIMBT60
SIFH OeNBUIG6V.

3) BIE  amballed HLEGD ~ MATHH  HIDFFBEHEHGID  HTFewT
s1iwmsCent®, Cameiseal FOLHSHLD 2 6iTenigl elaiLend LfhaHid GsTelTen

(LPIQUILD.

4) FHMSHHTOFHMS OCBTIH DAHFWT OCFTHHIFMT  Hlensvenul  Sisiul
(LpIQULD.

5) HFMbFHmS OFmewih @mrHHfler  Gouemevullsh  Hlewevemul  (Lpg6y
G&uIwevmLD.

6) JHTHTDFHMSH CHTeIB @meufled CFTHSH CHTLH6L HevENe DIMBIUISVTLD.
UNITS
16 QTS BF FHBIMHEIHEHLD LIV6TSHEIHLD

1 GrOSBTET LIGVLD LOMEILD F5léLI6VLD
EUGTET LIGVLD - 2 _FF — Fiigh el — @ 2 &0 — Babay SiflGament LsoLD - &LV -
SHlemgmer - Gameiiaerlen LD - LsvaTeld - Lisvsit D2, D3 & evwiimst, Usvsiissir

2. &TevLI6VLD LOHMID BFagL MLI6VLD
Gamenmerilen HNHETE0H LIGVLD - LId6L - @6 - SHfUTsLD - auHLLD - LTSHLD - BI6iT - GBI
SIFL] —
Gameameflenn GaTaFTy L6V - 2 _6iTeul_L 1D - Geuarfleul_LID - elengeurs — QLogleuTsF
QaFsoaILD -

Gameitamerflent LsVID - LievaleollD - Levedt D4, D16, D24 a1 Lenwoiiysei, Lisosiissit
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3. MBFTSSIL LIevID DI Sl[H& LIeLD
Gameameflen @uinens LevlD - BBmeametlent LMTene LISVID - LIsVaT6IlD - Lisvsst Ds,De,D7
SL_L6WIDLIL|E6IT, LIGV6ITE6IT

4. LIT6)& LIGOLD
LIT6U& LIGVLD - LIT6V &MJ&LD - LId6v - @6y - LmiiL Levld - @a3L LI6VLD - gL LI6VLD Bls])
uevld Ds, D9, D10, D11, D12, D20, D30 st Lenwiiyssi, Lisvsiiasit

5. FNSHS L1606 [BliTentullssev
uev SigliuenLullev GHm6ITEH6IT - LUTEUBLD - HFT Ysbd CHTFTY — Lisvedt BlTewrullsH s 60

GPILILBa BrevS6H

1. ugmayT, 2 _engwrdflwi - flev #b& Fmom, NmassH ugraym GQrym FTavSFID, FTHT
uileflGaasitarn, Lzl 856060

2. whHCyeveuyT, 2 engwmwiT, &.61. GHLOMT Geumld) opFFTTLTT, UL & Lend, Dp6THB
mBlemeowild G edTenent

3. &EOWITEWTEUTLON, @ enFwTdfWT &.6). GMTa T SpFFTIIWNT. FTyTeus]. SLebHS

Blemeowild O 6dTenent

S ([HOGEWT GHLOTT, FLUD JTHFWID, S460." .U uileflGa a6, gl 86060

61610.611D. FHT&6UD, FLL6VID, &I ULeTGsF6tery, CFeiTeneot

LIV GUENGBWITE GFTHIL B emeuviul HeNhidb6iT

Sanjay Rath, varga chakra, Saagar publication.

P.V.R. Narasimha Rao, Vedic Astrology an intergrated Approach. Sagar publication.

© oo N Ok

Crux of vedic Astrology- timing of events by Sanjay Rath, Sagar publication.
10.V.P.Goel, Comprehensive prediction by Division charts, Sagar publication.
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Practical — 111 Semester — |1
4H - 4C

Instruction Hours / Week: L:0T:0P: 4 Marks Internal : 40, External : 60 Total : 100

End Semester Exam : 3 hrs

Grprashisei

D

2)

3)

4)

5)

6)

LIULI6OT & 61T

)
2)
3)
4)
5)

6)

UNITS

LUFTEFIT (enmuilev Lciafll([h B6vdeast FTHBHBIBEHHE DbFILUHSHIW (penmuilev
LI6LSST FnMigH6v LomesuTelTH6iTlent CFTFlL Sinlemeu LIenTFTHMIEUSTHS SIeNLOUD
BGoaip LeiTafl(h B6vEHaT FTHBMHBIBEHHG) Bl FHBT FTJ DLFUHSHIWLI
(Wpemmuilev LIVEITEH6NT Jnmighev LomewTeuTd6ilen HILLDTe GFTHL Sinjley
@bs CFiipammd Cxitalls cpeuld GeuaflLBD

LI6V63THENTE QFTELELLILIBLD BIBLD6YE6IT 6THBT6VBLL HIF6L 6JLI(HLD
eT6tilend aNbC&THFIT Ham LeHlulled cpsvld anmioug Bbd CFiiLpenmSH
Gxpitailedt GrTeHaHLOMGID.

SIOIL6UTHD LIGVITH6 cLp6VLD GHTLFTT LIV6ITHN6T GFTEVEUSILD,

Goemev BT (H(LPMMUTED LIGVLEITHET FnmIeUGILD LOT6IT6UTHEN6N LIGV
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Caomeitmerlen HlemevamsiT EeLeVTIDEEVEWI MITHBLI LIBVEITHEN6T  60H6IID,
grflenul Gbment(h  Insl&Hev.

Abs OFiipenm LUNDFUN6T FLPEVID LOTEITEITSET 2 WITHFLomen GamalL
SiNlemeu GUMIeUTTEH6IT

SHRIBEMLLD 6U(HBOD FTHBTH6M6 euUTPaTl6v aUISIBTLIQUITEH6LD [HESTENLD
QFWILIUTHEMTTHAOID @ (HLILITTEHET

LHMaITHEHSEE CFTaIL FTavgldler cpsvd eudluTl (Heusmev GHileTs
Hlem6eVENU SienL W aulfl eJHL(HLD.

Cosmev BTG (LpemBuUlled LIGVEITHMENT HEmMILM51H60 LOTETeNTHEHHSG LIS
2 5CsHme HHLD.

allb@FrhH N  HFT  cpevld  MTHB  LevaIHeT  BLBS  CuT@d
HTVHBL L HMH DBl 2_FHeld.

NGB QUTHBHHE (LPeULD OGO  HIELEVIWILDTE  LIGV6ITHM6N  OIFTEL6V
(LPIQUYID.

QFwpensH8xTey (Practical) :111

1. ueiell(h 60BN FTHIMBEHHEG UHLISHHIUI (PHBUTEL LIV Fni3IH6V.

A

BGoemev

LGTed([H 60&H6 FTHEBMIBEHSE Bl FHHT FM1J PHUSSHW  (LPEHBUTEOLISVST  FnDIFH60.
albBarHalfl HFT YHd SHemiHSHIL LISV &Fn)IdH60.

DINPL_6)UTEHS $Q6T6u LIJ60SH6 AP6OD CHTFFMT LIVCIIBHMENS  FnBIFH60.

BTG (PpemBuled LISV dnmIgev.
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16ASP401 Project — VIVA VOCE Semester — IV
15C

Instruction Hours / Week: L:0T:0P:0 Marks Internal : 80, External : 120 Total : 200
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DEPARTMENT OF BIOCHEMISTRY
FACULTY OF ARTS, SCIENCE AND HUMANITIES

o/-_,‘ KARPAGAM ACADEMY OF HIGHER EDUCATION
(Deemed to be University, Established Under Section 3 of UGC Act 1956)
,!SA'SE‘MBO&’SQER(?D@M Eachanari PO, Coimbatore — 641 021, India.

(Deemed to be University)
(Established Under Section 3 of UGC Act, 1956 )

B.Sc., BIOCHEMISTRY

PREAMBLE

e Biochemistry is the study of chemistry and relating to, biological organisms.

e Biochemistry is sometimes viewed as a hybrid branch of organic chemistry, which
specializes in the chemical processes and chemical transformations that take place inside
of living organisms.

e All life forms alive today are generally believed to have descend from a single proto-
biotic ancestor, which could explain why all known living things naturally have similar
biochemistries.

e Biochemistry essentially remains the study of the structure and functions of cellular
components (such as enzymes and cellular organelles) and the processes carry out both
on and by organic macromolecules - especially proteins, but also carbohydrates, lipids,
nucleic acids and other biomolecules.

e Biochemistry is the chemistry of life.

OBJECTIVE

e To inspire and educate students, today and for the future, in the concepts and skills of
biochemistry; to prepare them to think about, to work with, and to enjoy the concepts of
biochemistry and apply them at appropriate situation in practical life.
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KARPAGAM UNIVERSITY
&

—_— KARPAGAM ACADEMY OF HIGHER EDUCATION
KARP AG AM Coimbatore — 641 021
EYOEN BF HEHEREDUCATON DEPARTMENT OF BIOCHEMISTRY
(st Scton 3 UGL A, 1561 (Scheme of Examination for 2016- 2017 onwards)

B.Sc., BIOCHEMISTRY CURRICULUM

Objective Instruction .
s and out hours / week Maximum Marks
comes
Course code Name of the course D —
2 2| 4|8
o » L [T |P g O i =
w O -
a | e © 40 60 100
SEMESTER - |
16LSU 101 Language -1 [ a 4 - - 4 40 60 100
16ENU101 English I a 4 - - 4 40 60 100
16BCU101 Molecules of Life [ b,k | 3 1 - 4 40 60 100
16BCU102 Cell Biology | dk | 4 - - 4 40 60 100
16BCU103 Membrane Biology and Bioenergetics | f 3 1 - 4 40 60 100
16BCU111 Molecules of Life- Practical 1] d - - 3 2 40 60 100
16BCU112 Cell biology - Practical 11 d - - 3 2 40 60 100
16BCU113 Mem_brane Biology and Bioenergetics — | Il o f i ) 4 2 40 60 100
Practical
Semester Total 19 1 10 26 320 | 480 800
SEMESTER - 11
16L.SU 201 Language — Il | a 4 - - 4 40 60 100
16BCU201 Proteins 11 e, k 4 - - 4 40 60 100
16BCU202 Enzymes 1 e 4 1 - 4 40 60 100
16BCU203 Human Physiology [ e 4 - - 4 40 60 100
16BCU211 Proteins — Practical 1] e - - 3 2 40 60 100
16BCU212 Enzymes- Practical 11 e - - 3 2 40 60 100
16BCU213 Human Physiology - Practical 1] e - - 4 2 40 60 100
16AEC 201 Environmental Studies v h 3 - 4 40 60 100
Semester Total 19 1 10 26 320 | 480 800
SEMESTER — 111
16BCU301 Metabolism of Carbohydrates and Lipids | f 4 4 40 60 100
16BCU302 Metabolism of Amino acids and Nucleic acids [ f 4 4 40 60 100
16BCU303 Hormone: Biochemistry and Functions v d,ke, 3 1 - 4 40 60 100
16BCU311 Metabolism of Carbohydrates and Lipids — | 11l o f | - ) 2 40 60 100
Practical
16BCU312 Meta_bollsm of Amino acids and Nucleic acids- | [l o f ) i 4 2 40 60 100
Practical
16BCU313 Hormone: Biochemistry and Functions — | Il ] - - 4 2 40 60 100
Practical
16BCU304A Tools and Techniques in Biochemistry I c,f | 3 - - 3 40 60 100
16BCU304B Concepts in Genetics | cf
A-Tools and Techniques in Biochemistry —
16BCUSLA | practical ! Yol et o3 1w s | 100
16BCU314 B-Concepts in Genetics - Practical I | c,f
Semester Total 14 1 15 22 320 | 480 800
SEMESTER - IV
16BCU401 | Gene Organization, Replication and Repair L] g J4a] -1 T 4 T4 60 [ 100
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16BCU402 Gene Expression and Regulation I, 1 g 4 4 40 60 100
16BCU403 Immunology \ i, 3 - 4 40 60 100
16BCU411 Gene_ Organisation, Replication and Repair- | |1l c.g | _ 4 2 40 60 100
Practical
16BCU412 Gene Expression and Regulation- Practical Il c,g | - 4 2 40 60 100
16BCU413 Immunology Practical 11 i ] - 4 2 40 60 100
16BCU404A Bioinformatics 11 c, g 3 -
16BCU404B Protein Purification Techniques C, g 3 40 o0 100
16BCU414A Bioinformatics - Practical 11 C, g - 3 1 40 60 100
16BCU414B Protein Purification Techniques - Practical c, g
Semester Total 14 15 22 320 | 480 800
SEMESTER -V
16BCU501A Clinical Biochemistry IIIII d, e
3 - 3 40 60 100
16BCU501B Biochemical Correlation of Diseases IIIII d, e
16BCU511A Clinical Biochemistry i j
16BCU511B Biochemical Correlation of Diseases I ] i 4 ! 40 60 100
16BCU502A Basic Microbiology | d,e | 4 -
16BCU502B Nutritional Biochemistry | il 4 40 60 100
16BCU503A Plant Biochemistry V D
16BCU503B | Advanced cell biology [ d, k 4 i 4 40 o0 100
16BCU5S04A Molecular Basis of Non-Infectious diseases Vv d, e 4 ) 4 40 60 100
16BCU504B Molecular Basis of Infectious diseases Vv d, e
16BCU512A Basic Microbiology- Practical i j )
16BCU512B Nutritional Biochemistry- Practical I ] 4 2 40 60 100
16BCU513A Plant Biochemistry-- Practical i j
16BCU513B__| Advanced Cell Biology- Practical ] o I R B M
16BCU514A Molecular Basis of Non-Infectious Diseases- i .
Practical b 4| 2 |4 | 60 | 100
16BCU514B Molecular Basis of Infectious Diseases-Practical 1"l ]
Semester Total 15 15 22 320 | 480 800
SEMESTER - VI
17BCUG0LA Genetic Engineering and Biotechnology | Ig n,
- 3 - 3 40 60 100
17BCUG01B Recombinant DNA Technology | :;] n,
Genetic  Engineering and  Biotechnology- | 1l e
16BCUBLIA | practical : 3| 1 |40 | 60 | 100
16BCU611B Recombinant DNA Technology-Practical 11 e
16BCUG02A Biostatistics 11 el
16BCU602B Fundamentals of nanotechnology 1 el 4 4 40 o0 100
16BCUGO3A A- Drug Biochemistry Il i j |
16BCU603B B-Food Preservation Technology Il i j | 4 4 40 o0 100
16BCU612A A-Biostatistics- Practical _ i e 4 5 40 60 100
16BCU612B B-Fundamentals of nanotechnology- Practical 1 e
16BCU613A A- Drug Biochemistry- Practical 1 e 4 5 40 60 100
16BCU613B B-Food Preservation Technology- Practical i e
17BCU691 Project work v j 2 6 6 40 60 100
ECA / NCC / NSS / Sports / General interest etc Good
Semester Total 13 17 | 22 280 | 420 700
Program Total 94 82 1140 388 2820 | 4700
Blue — Employability
Green — Entrepreneurship
Red — Skill Development
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Code: 16BCU101

16

BC

U

First Digit

-Academic Year

-Biochemistry

- Bachelor's Degree

- Semester number (1, 2, 3 and)

Second digit - Theory (0); Practical (1); Project (9)

Last digit

- Paper number in the concerned semester (1, 2...)

SKILL ENHANCEMENT COURSE

Skill Enhancement Course

Semester Subject Code

16BCU304A Tools and Techniques in Biochemistry

il 16BCU304B Concepts in Genetics
16BCU314A Tools and Techniques in Biochemistry - Practical
16BCU314B Concepts in Genetics - Practical
16BCU404A Bioinformatics

v 16BCU404B Protein Purification Techniques
16BCU414A Bioinformatics- Practical
16BCU414B Protein Purification Techniques- Practical
16BCUS01A Clinical Biochemistry

v 16BCU501B Biochemical Correlations and Diseases
16BCUS11A Clinical Biochemistry- Practical
16BCU511B Biochemical Correlations and Diseases- Practical
16BCUG01A Genetic Engineering and Biotechnology

Vi 16BCUGO1B Recombinant DNA Technology
16BCUG11A Genetic Engineering and Biotechnology- Practical
16BCU611B Recombinant DNA Technology- Practical
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DISCIPLINE SPECIFIC ELECTIVE

Semester Subject Code Discipline Specific Elective

16BCUS02A Basic Microbiology

v 16BCU502B Nutritional Biochemistry
16BCUS12A Basic Microbiology- Practical
16BCUS12B Nutritional Biochemistry- Practical
16BCUS03A Plant Biochemistry

v 16BCUS03B Advanced Cell Biology
16BCUS13A Plant Biochemistry- Practical
16BCUS13B Advanced Cell Biology- Practical
16BCUS04A Molecular basis of non-infectious human diseases

V 16BCU504B Molecular basis of infectious diseases
16BCUS14A Molecular basis of non-infectious human diseases- Practical
16BCUS14B Molecular basis of infectious diseases- Practical
16BCU602A Biostatistics

Vi 16BCUG02B Fundamentals of nanotechnology
16BCUG12A Biostatistics- Practical
16BCU612B Fundamentals of nanotechnology- Practical
16BCUGO3A Drug Biochemistry

Vi 16BCUG03B Food Preservation Technology
16BCU613A Drug Biochemistry- Practical
16BCUG13B Food Preservation Technology- Practical

Vi 16BCUBI1 Project

CORE COURSE

CC-1: Molecules of Life

CC-2: Cell Biology

CC-3: Membrane Biology and Bioenergetics
CC-4: Proteins

CC-5: Enzymes

CC-6: Human Physiology

CC-7: Metabolism of Carbohydrates and Lipids
CC-8: Metabolism of Amino Acids and Nucleotides
CC-9: Hormone: Biochemistry and Function
CC-10: Gene Organization, Replication and Repair
CC-11: Gene Expression and Regulation

CC-12: Immunology

SKILL ENHANCEMENT COURSE
SEC-1: Tools and Techniques in Biochemistry

SEC-2: Protein Purification Techniques
SEC-3: Clinical Biochemistry
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SEC-4: Bioinformatics

SEC-5: Recombinant DNA Technology

SEC-6: Concepts in Genetics

SEC-7: Genetic Engineering and Biotechnology
SEC-8: Biochemical Correlations and Diseases

DISCIPLINE SPECIFIC ELECTIVE

DSE-1: Nutritional Biochemistry

DSE-2: Basic Microbiology

DSE-3: Molecular basis of non-infectious human diseases
DSE-4: Molecular basis of infectious diseases
DSE-5: Research Project

DSE-6: Advanced cell biology

DSE-7: Plant Biochemistry

DSE-8: Research Methodology

DSE-9 : Biostatistics

DSE-10: Fundamentals of nanotechnology
DSE-11: Food Preservation Technology
DSE-12: Drug Biochemistry

ABILITY ENHANCEMENT COMPULSORY COURSE

AECC-1: English communication
AECC-2: Environmental Studies
PROGRAMME OUTCOME (POs).

The Biochemistry graduate will be able to acquire

Critical Thinking and Language Training: The ability to analyze information objectively and
make a reasonable judgment and conclusion by evaluating data, facts, observable
phenomenon, and research findings from a set of information and distinguish among

priorities to solve a problem To train them to communicate science by improving their English
vocabulary. Speak, read, write and listen clearly in person and through electronic media in English and in one
Indian language, and make meaning of the world by connecting people, ideas, books, media and technology.

Ethics: Recognize different value systems including your own, understand the moral dimensions of your
decisions, and accept responsibility for them.

Social Interaction: Elicit views of others, mediate disagreements and help reach conclusions in group settings.
Demonstrate empathetic social concern and equity centered national development, and the ability to act with an
informed awareness of issues and participate in civic life through volunteering.

Understanding cellular function: To equip them with basic and advanced knowledge in cell biology in order
to get entry/placed in cell based research and development institution/laboratories.

Bachelor of Science, Biochemistry, 2016, Karpagam, Coimbatore India- 641 021 6



e. Protein based skills: To make them understand protein, enzymes and human physiology to lay solid
foundation and to get through competitive examinations. To equip them to get placed in recombinant protein
production industries/laboratory.

f.  Understanding of endocrine system and metabolism: To train them on the regulatory role of hormone on
the metabolism of carbohydrates, lipids, amino acids and nucleic acid.

g. Molecular and Genetic understanding: To train them on the genetic regulation of immune system and to use
computational tools.

h. Environment and Sustainability: Understand the issues of environmental contexts and sustainable
development.

I. Self-directed and Life-long Learning: Acquire the ability to engage in independent and
life-long learning in the broadest context socio-technological changes.

j. Skill development: To gain hands on experience on various biochemical experiments and to
equip them to interpret the data.

PROGRAMME SPECIFIC OUTCOME (PSOs)

k. Be able to demonstrate foundation knowledge in the areas of Biochemistry like Cell biology,
Biomolecules, Protein Biochemistry, Molecular Biology, Pharmaceutical Chemistry and
Hormonal Biochemistry.

|. Be able to integrate knowledge learned in discipline specific courses like Microbiology,
Plant Biochemistry, Nutritional Biochemistry, Biostatistics, Drug Biochemistry and
Biotechnology.

m. To use standard laboratory protocols in biochemistry, modern instrumentations, proper
laboratory safety protocols and classical techniques to carry out experiments and also use
computers in data acquisition and processing and use available software as a tool in data
analysis.

n. To understand the applications of biological sciences in Genetics, Biochemical Correlations
of Diseases, Microbiology, Genetic Engineering and Biotechnology.

PROGRAMME EDUCATIONAL OBJECTIVES (PEO)
I. To give students a basic knowledge in biochemistry and to teach on ethics.

Il. To develop analytical and critical-thinking skills that allows independent exploration of
biological phenomena through the scientific methods.

I1l. To acquaint knowledge on modern methods of biochemical experimentation to
implement for future studies.
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IV. To motivate students for social responsibilities and to educate them on ethical values in
addition to inculcating environmental awareness.

V. To enable them to execute a research objective through experimentation.

Mapping of PEOs and POs

POs a b C d e f g h I ] k |1 m | n
PEO I X X X X X X

PEO 11 X X | X X | X | X |X
PEO Il X | X |X X X | X | X |X
PEO IV X X X
PEO V X | X X |X X X |[X |X

Bachelor of Science, Biochemistry, 2016, Karpagam, Coimbatore India- 641 021 8




B.Sc., Biochemistry 2016-2017

Semester |

16L.SU101 TAMIL-1 4H-4C

Instruction hours/week: L:4 T:0 P:0  Marks: Internal: 40 External: 60 Total: 100

End Semester Exam: 3 Hours
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B.Sc., Biochemistry 2016-2017
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B.Sc., Biochemistry

2016-2017

16ENU101 ENGLISH -1

Semester |

Instruction hours/week: L:4 T:0 P:0

Course Objectives:

To help students enhance their Language skills

To introduce different kinds of literary works

To familiarize different genres of Literature

To instruct moral values through literature

To improvise their productive and receptive skills
To strengthen the basic knowledge about grammar

Course Outcomes (CO’s):

ok wnE

Unit 1

Develop the four types of skills

Reading and comprehending literary works

Genres of literature to provide moral education
Develop communication skills in business environment
Interpersonal skills will be developed

Betterment of language competence

Prose: Google Guys (Extract) — Richard L Brandt
Poetry: The Blind Pedlar — Osbert Sitwell

Short Story: A Garden So Rich — Christie Craig
Vocabulary: Prefix, Antonyms, Sentence Completion
Grammar: Article, Adverb, Pronoun

Unit 2

Prose: Happiness 101 — Geeta Padmanabhan
Poetry: An Old Woman — Arun Kolatkar
Vocabulary: Suffix, Analogies

Grammar: Noun, Adjective

Unit 3

Prose: Structured Procrastination — John Perry
Short Story: The Umbrella Man — Roald Dahl

One-Act Play: The Boy Who Stopped Smiling — Ramu Ramanathan

Vocabulary: Synonyms, Euphemisms, Word Definitions

Grammar: Verb, Conjunction and Interjection, Indirect/Reported Speech

Unit 4

Poetry: No Sentence — Anjum Hassan
One-Act Play: While the Auto Waits- O’ Henry
Vocabulary: Words Often Confused, Anagrams

Bachelor of Science, Biochemistry, 2016, Karpagam, Coimbatore India- 641 021
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B.Sc., Biochemistry 2016-2017
Grammar: Preposition, VVoice- Active and Passive

Unit 5
Short Story: The Bird — Amar Jalil
One-Act Play: The Cellphone Epidemic — Claudia I. Haas
Vocabulary: Portmanteau Words, One Word Substitution
Grammar: Question, Pronunciation

Prescribed Text:
Rao, G. Chandralekha et al. Spring 2013. Emerald Publishers: Chennai.

Suggested Reading:
Shyamala, V., (2006). English for Communication. Emerald Publishers: Chennai

Bachelor of Science, Biochemistry, 2016, Karpagam, Coimbatore India- 641 021
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B.Sc., Biochemistry 2016-2017
Semester |
16BCU101 MOLECULES OF LIFE 4H-4C

Instruction hours/week: L: 3 T: 1 P: 0 Marks: Internal: 40 External: 60 Total: 100
End Semester Exam: 3 Hours

Course Objectives
Equip the students:
e To understand the properties and importance of water in biological system
e To know the biological significance of aminoacids and proteins in living systems
e To know the biological significance of lipids and fats in living systems
e To know the biological significance of carbohydrate metabolites in living
systems
e To understand the functional role of nucleic acid in living systems
e To introduce the importance of vitamins in human body

Course Outcomes (CO’s)
After successful completion of the course, the student will:
1. Recognize water as a universal solvent and elixir of life by knowing its
importance
2. ldentify the properties and classification of carbohydrates
3. Recall the role of various lipids in biomembrane including signal
transduction
4. Categorize the amino acids and know their properties
5. Differentiate the structure, properties and functions of DNA and RNA
6. List the functions and deficiency disease of fat and water soluble vitamins

Unit 1

The foundations of biochemistry and water: Cellular and chemical foundations of
life. Unique properties, weak interactions in aqueous systems, ionization of water,
buffers, water as a reactant and fitness of the aqueous environment.

Unit 2

Carbohydrates and glycobiology: Monosaccharides - structure of aldoses and ketoses,
ring structure of sugars, conformations of sugars, mutarotation, anomers, epimers and
enantiomers, structure of biologically important sugar derivatives, oxidation of sugars.
Formation of disaccharides, reducing and non-reducing disaccharides. Polysaccharides —
homo- and heteropolysaccharides, structural and storage polysaccharides. Structure and
role of proteoglycans, glycoproteins and glycolipids (gangliosides and
lipopolysaccharides). Carbohydrates as informational molecules, working with
carbohydrates

Unit 3

Lipids : Building blocks of lipids - fatty acids, glycerol, ceramide. Storage lipids -
triacyl glycerol and waxes. Structural lipids in membranes — glycerophospholipids,
galactolipids and sulpholipids, sphingolipids and sterols, structure, distribution and role
of membrane lipids. Plant steroids. Lipids as signals, cofactors and pigments
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B.Sc., Biochemistry 2016-2017

Unit 4

Amino acids and Nucleic acids : Structure and classification, physical, chemical and
optical properties of amino acids. Nucleotides - structure and properties. Nucleic acid
structure — Watson-Crick model of DNA. Structure of major species of RNA - mRNA,
tRNA and rRNA. Nucleic acid chemistry - UV absorption, effect of acid and alkali on
DNA. Other functions of nucleotides - source of energy, component of coenzymes,
second messengers.

Unit 5

Vitamins: Structure and active forms of water soluble and fat soluble vitamins,
deficiency diseases and symptoms, hypervitaminosis

TEXT BOOKS

Ambika, S, (2004). Fundamentals of Biochemistry for Medical Students, CIT
Chennai.

Deb, C., (2011). Fundamentals of Biochemistry, 9" edition New Central Book
Agency, Calcutta.

Jain, J.L., Jain, S and Jain, N., (2005). Fundamentals of Biochemistry, S. Chand
and Company Ltd, New Delhi.
REFERENCE BOOKS

Nelson, D., and Cox, M. W.H. (2012) Lehninger Principles of Biochemistry (4th
Ed.) New York, Freeman and Company.

Stryer, L., (2009). Biochemistry, W.H. Freeman and Company, New York.

Murray, R.K., Bender, D.A., Botham, K.M., and Kennelly, P.J., (2012). Harper’s
illustrated Biochemistry, 29th Edition. McGraw-Hill Medical. London.
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Semester |
16BCU102 CELL BIOLOGY 4H-4C

Instruction hours/week: L:4 T:0 P:0 Marks: Internal: 40 External: 60 Total: 100
End Semester Exam: 3 Hours

Course Objectives
Equip the students:

e To understand the structural organization of prokaryotic cells
To understand the structural organization of eukaryotic cells
To understand the technical basis of membrane biology
On the structure and functions of various sub-cellular organelle
To understand the cytoskeletal network and extracellular matrix
To understand the cell cycle, cell division and cell death process

Course Outcomes (CO’s)
After successful completion of the course, the student will:
1. Differentiate the prokaryotic and eukaryotic cell
2. Understand the principle behind studying the cell morphology using various
microscope
3. ldentify the structure and functions of each organelle in cell
4. Recognise the mechanism behind the protein sorting and transport to their
destinations like lysosome, mitochondria and chloroplast
5. Maintenance of cytoskeleton structure and function of micro, macro and
intermediary filaments
6. Enumerate the phases of cell cycle, events in cell division and mechanism of
cell death
Unit 1
Introduction to cell biology: Prokaryotic (archaea and eubacteria) and eukaryotic cell
(animal and plant cells), cells as experimental models.
Plasma membrane: Composition, Fluid mosaic model
Tools of cell biology: Light microscopy, phase contrast microscopy, fluorescence
microscopy, confocal microscopy, electron microscopy, FACS. Centrifugation for sub-
cellular fractionation.

Unit 2

Structure of different cell organelles

Structure of nuclear envelope, nuclear pore complex. Selective transport of proteins to
and from the nucleus. Regulation of nuclear protein import and export.

ER structure. Targeting proteins to ER, smooth ER and lipid synthesis. Export of
proteins and lipids from ER and into ER.

Structure and functions of mitochondria, chloroplasts and peroxisomes. Zellweger
syndrome.

Unit 3

Protein trafficking

Organization of Golgi. Lipid and polysaccharide metabolism in Golgi. Protein sorting
and export from Golgi. Mechanism of vesicular transport, cargo selection, coat proteins
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and vesicle budding, vesicle fusion.

Lysosome. — Acid hydrolases, phagocytosis and autophagy.

import and mitochondrial assembly, protein export from mitochondrial matrix. Import
and sorting of chloroplast proteins.

Unit 4

Cytoskeletal proteins : Structure and organization of actin filaments. Treadmilling and
role of ATP in microfilament polymerization, organization of actin filaments. Non-
muscle myosin. Intermediate filament proteins, assembly and intracellular organization.
Assembly, organization and movement of cilia and flagella.

Unit 5

Cell wall and extracellular matrix :Prokaryotic and eukaryotic cell wall, cell matrix
proteins. Cell-matrix interactions and cell-cell interactions. Adherence junctions, tight
junctions, gap junctions, desmosomes, hemidesmosomes, focal adhesions and
plasmodesmata.

Cell cycle, cell death and cell renewal : Eukaryotic cell cycle, restriction point, and
checkpoints. Cell division. Apoptosis and necrosis - brief outline. Salient features of a
transformed cell.

TEXT BOOKS

Paul, A., (2007). Text Book of Cell and Molecular Biology,1* edition. Books and
Allied (P) Ltd, Kolkata.

Verma, P.S., and.Agarwal, V.K., (2005). Cell Biology Molecular Biology and
Genetics, VII Edition, S.Chand and company Ltd, New Delhi.

Shukla, R.M., (2013). A textbook of Cell Biology, Dominant Publishers and
Distributors.

Powar, C.B., (2001). Cell Biology, 3" edition, Himalaya Publishing House, New Delhi
REFERENCES

Lodish, H., Berk, A., Kaiser, C.A., and Krieger, M., (2012). Molecular Cell Biology,
7th edition. W.H. Freeman & Company, London.

Garret, R. H. and Grisham, C.M., Biochemistry (2010) 4™ ed., Cengage Learning (Boston),

ISBN-13: 978-0-495-11464-2.

Cooper, G.M., and Hausman, R.E., (2013). Cell-A Molecular Approach, 6th Edition..
Sinauer Associates. USA

Karp, G., (2013). Cell and Molecular Biology, 7" edition. John Wiley and Sons, Inc,
Hoboken, United States.

Alberts, B., Johnson,A., Lewis, J., and Enlarge, M., Molecular Biology of the Cell
(2008) 5" ed., Garland Science (Princeton), ISBN:
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Semester |
16BCU103 MEMBRANE BIOLOGY AND BIOENEGETICS 4H-4C

Instruction hours/week: L:3 T:1 P:0 Marks: Internal: 40 External: 60 Total: 100
End Semester Exam: 3 Hours
Course Objectives
Equip the students:
e The basis of membrane proteins (intrinsic and extrinsic)
The basis of membrane lipids (phospholipids and glycolipids)
The basis of membrane carbohydrates
The basis of membrane model system for drug delivery
On the transport of biomolecules across membranes
To understand the role of membrane components on energy production

Course Outcomes (CO’s)

After successful completion of the course, the student will:

Understand the basis of membrane proteins (intrinsic and extrinsic)
Understand the basis of membrane lipids (phospholipids and glycolipids)
Understand the basis of membrane carbohydrates

Understand the basis of membrane model system for drug delivery
Understand the transport of biomolecules across membranes

Understand the role of membrane components on energy production.

o E

Unit 1

Biomembranes, membrane structures and membrane dynamics: Composition of
biomembranes- prokaryotic, eukaryotic, neuronal and sub-cellular membranes. Study of
membrane proteins. Fluid mosaic model with experimental proof. Monolayer, planer
bilayer and liposomes as model membrane systems. Polymorphic structures of amphiphilic
molecules in aqueous solutions- micelles and bilayers. CMC, critical packing parameter.
Membrane asymmetry. Macro and micro domains in membranes. Membrane skeleton,
lipid rafts, caveolae and tight junctions. RBC membrane architecture. Lateral, transverse
and rotational motion of lipids and proteins. Techniques used to study membrane dynamics
- FRAP, TNBS labeling etc. Transition studies of lipid bilayer, transition temperature.
Membrane fluidity, factors affecting membrane fluidity.

Unit 2

Membrane transports: Thermodynamics of transport. Simple diffusion and facilitated
diffusion. Passive transport- glucose transporter, anion transporter and porins. Primary
active transporters- P type ATPases, V type ATPases, F type ATPases. Secondary active
transporters- lactose permease, Na*-glucose symporter. ABC family of transporters- MDR,
CFTR. Group translocation. lon channels- voltage-gated ion channels (Na*’/K* voltage-
gated channel), ligand-gated ion channels (acetyl choline receptor), aquaporins,
bacteriorhodopsin. lonophores - valinomycin, gramicidin.

Unit 3

Vesicular transport, membrane fusion and bioenergetics: Types of vesicle transport
and their function- clathrin, COP | and COP Il coated vesicles. Molecular mechanism of
vesicular transport. Membrane fusion. Receptor mediated endocytosis of transferrin. Laws
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of thermodynamics, state functions, equilibrium constant, coupled reactions, energy
charge, ATP cycle, phosphorylation potential, phosphoryl group transfers. Chemical basis
of high standard energy of hydrolysis of ATP, other phosphorylated compounds and
thioesters. Redox reactions, standard redox potentials and Nernst equation. Universal
electron carriers.

Unit 4

Oxidative phosphorylation: Mitochondria. Electron transport chain- its organization and
function. Inhibitors of ETC and uncouplers. Peter Mitchell’s chemiosmotic hypothesis.
Proton motive force. Fo F1IATP synthase, structure and mechanism of ATP synthesis.
Metabolite transporters in mitochondria. Regulation of oxidative phosphorylation. ROS
production and antioxidant mechanisms. Thermogenesis. Alternative respiratory pathways
in plants.

Unit 5

Photophosphorylation : General features of photophosphorylation, historical background,
Hills reaction, photosynthetic pigments, light harvesting systems of plants and microbes
and resonance energy transfer. Bacterial photophosphorylation in purple bacteria, Green
sulfur bacteria and Halobacterium salinarum. Photophosphorylation in plants - structure of
chloroplast, molecular architecture of Photosystem | and Photosystem II, Z-scheme of
photosynthetic electron flow, oxygen evolving complex and action of herbicides. Cyclic
photophosphorylation and its significance. Photo inhibition. Evolution of oxygenic
photosynthesis.

REFERENCES

Nelson, D.L. and Cox, M.M., W.H.Freeman., Lehninger: Principles of Biochemistry
(2013) 6™ ed., and Company (New York), ISBN:13: 978-1-4641-0962-1 / ISBN:10:1-
4641-0962-1.

Lodish, H., Berk, A., Kaiser, C.A., Krieger, M., Bretscher, A., Ploegh, H., Amon, A. and
Scott, M.P., Molecular Cell Biology (2013) 7" ed., W.H. Freeman & Company (New
York), ISBN:13: 978-1-4641-0981-2.

Garret, R. H. and Grisham, C.M., Biochemistry (2010) 4™ ed., Cengage Learning (Boston),
ISBN-13: 978-0-495-11464-2.

Voet, D.J., Voet, J.G. and Pratt, C.W., (2008) Principles of Biochemistry 3" ed., John
Wiley & Sons, Inc. (New York), ISBN:13: 978
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Semester |
16BCU111 MOLECULES OF LIFE 3H-2C
PRACTICAL -1
Instruction hours/week: L:0 T:0 P:3  Marks: Internal: 40External: 60 Total: 100
End Semester Exam: 3 Hours

Course Objectives

To impart hands-on training:

To know the safety measures to be followed in laboratory

To prepare molar, normal and ppm solutions

On buffer preparation

To separate the biomolecules using chromatography techniques
To identify the biomolecules qualitatively

To quantify the biomolecules using colorimetry

Course Outcomes (CO’s)
After successful completion of the course, the student will:

1. Gain knowledge on lab safety

2. Prepare reagents and solutions

3. Understand the basis of buffer preparation

4. Understand the principle and working procedure behind chromatographic
separations
Understand the principle and working procedure behind staining techniques
Understand the principle and working procedure behind colorimetrictechniques

oo

Experiments
1. Safety measures in laboratories.
Preparation of normal and molar solutions.
Preparation of buffers.
Determination of pKa of acetic acid and glycine.
Qualitative tests for carbohydrates, lipids, amino acids, proteins and nucleic
acids.
6. Separation of amino acids/ sugars/ bases by thin layer chromatography.
7. Estimation of vitamin C.
8. Estimation of vitamin E.

gk o

REFERENCE BOOKS

Nelson, D.L. and Cox, M.M., W.H.Freeman., Lehninger: Principles of Biochemistry
(2013) 6™ ed., and Company (New York), ISBN:13: 978-1-4641-0962-1 / ISBN:10:1-
4641-0962-1.

Devlin, T.M., (2011) Textbook of Biochemistry with Clinical Correlations 7™ ed., John
Wiley & Sons, Inc. (New York), ISBN:978-0-470-28173-4.

Jayaraman, J. (2007). Laboratory Manual in Biochemistry, New Age International
Publishers, New Delhi.

Sadasivam, S., and Manickam, A., (2009). Biochemical Methods, New Age
International Publishers, New Delhi.

Bachelor of Science, Biochemistry, 2016, Karpagam, Coimbatore India- 641 021



B.Sc., Biochemistry 2016-2017

Semester |

16BCU112 CELL BIOLOGY 3H-2C
PRACTICAL -2

Instruction hours/week: L:0 T:0 P:4 Marks: Internal: 40 External: 60 Total: 100

End Semester Exam: 3 Hours

Course Objectives

To impart hands-on training:

On different parts of light microscopy

On how to visualize the cells

On phase contrast microscopy

On how to identify different stages of mitosis and meiosis
On staining techniques to identify the cell types

On how to count the cells using hemocytometer

Course Outcomes (CO’s)

After successful completion of the course, the student will:

Identify the spotters of light microscopy

Be able to visualize the cells

Use the phase contrast microscopy at appropriate magnifications
Identify the cells using staining techniques

Interpret various stages of cell division

Count the cells manually using hemocytometer

ok wdE

Experiments

1. Preparation of onion root squash and observation of cell
Visualization of animal and plant cell by methylene blue.
Identification of different stages of mitosis in onion root tip.
Identification of different stages of meiosis in grasshopper testis.
Cell size determination using ocular stage micrometer
Micrographs of different cell components (dry lab).
Sub-cellular fractionation.
Visualization of nuclear fraction by acetocarmine stain.
Staining and visualization of mitochondria by Janus green stain.

CoOoNoaR~WDN

REFERENCE BOOKS

Cooper, G.M. and Hausman, R.E., (2009). The Cell: A Molecular Approach 5" ed.,
ASM Press & Sunderland (Washington DC), Sinauer Associates, MA, ISBN:978-0-
87893-300-6.

Lodish, H., Berk, A., Zipursky, S.L., Matsudaira, P., Baltimore, D. and Darnell. J.,
(2012) Molecular Cell Biology 7" ed., W.H. Freeman & Company (New York),
ISBN:13:978-1-4641-0981-2 / ISBN:10: 1-4641-0981-8.

Alberts, B., Johnson,A., Lewis, J., and Enlarge, M., (2008) Molecular Biology of the
Cell 5™ ed., Garland Science (Princeton), ISBN:
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Semester |
16BCU113 MEMBRANE BIOLOGY AND BIOENEGETICS 4H-2C
PRACTICAL-3
Instruction hours/week: L:0 T:0 P:4 Marks: Internal: 40External: 60 Total: 100
End Semester Exam: 3 Hours

Course Objectives

To impart hands-on training:

To analyze the composition of lipids in animal cell (RBC)

To analyze the composition of lipids in plant cell

On CMC determination and its significance

To separate the photosynthetic pigments using TLC

On techniques related to isolation of membrane bound enzymes

On techniques related to quantification of membrane bound enzymes

Course Outcomes (CO’s)
After successful completion of the course, the student will:

1. Analyze the composition of lipids in animal cell (RBC)
Analyze the composition of lipids in plant cell
Determine CMC for the given sample
Separate the photosynthetic pigments using TLC
Isolate membrane bound enzymes
Perform quantification of membrane bound enzymes

S

Experiments

. Effect of lipid composition on the permeability of a lipid monolayer.

. Determination of CMC of detergents.

. RBC ghost cell preparation and to study the effect of detergents on membranes.
. Separation of photosynthetic pigments by TLC.

. Isolation of mitochondria from liver and assay of marker enzyme SDH.

. Study photosynthetic O2 evolution in hydrilla plant.

. Isolation of chloroplast from spinach leaves, Estimation of chlorophyill.

~NOoO OoTh~WN P

REFERENCES
Nelson, D.L. and Cox, M.M., (2013) Lehninger: Principles of Biochemistry 6" ed.,
W.H.Freeman and Company (New York), ISBN:13: 978-1-4641-0962-1 / ISBN:10:1-
4641-0962-1.

Lodish, H., Berk, A., Kaiser, C.A., Krieger, M., Bretscher, A., Ploegh, H., Amon, A. and
Scott, M.P., (2013). Molecular Cell Biology 7™ ed., W.H. Freeman & Company (New
York), ISBN:13: 978-1-4641-0981-2.

Garret, R. H. and Grisham, (2010). Biochemistry 4" ed., C.M., Cengage Learning
(Boston), ISBN-13: 978-0-495-11464-2.

Voet, D.J., Voet, J.G. and Pratt, C.W., (2008). Principles of Biochemistry 3 ed., John
Wiley & Sons, Inc. (New York), ISBN:13: 978
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Semester 11

16LSU201 TAMIL-2 4H-4C

Instruction hours/week: L:4 T:0 P:0 Marks: Internal: 40 External: 60 Total: 100

End Semester Exam: 3 Hours
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Semester 11
16BCU201 PROTEINS 4H-4C

Instruction hours/week: L:4 T:0 P:0  Marks: Internal: 40External: 60 Total: 100
End Semester Exam: 3 Hours

Course Objectives

Equip the students:

e To build their understanding on proteins

On different molecular techniques used for separation of proteins

On different molecular techniques used for characterization of proteins

To study the three dimensional structure of proteins using computational tools

To enrich the biological significance of proteins

To identify appropriate technique to use during their project work

Course outcomes (CO’s)

After successful completion of the course, the student will:

Build on their understanding of proteins

Use different molecular techniques used for separation of proteins

Use different molecular techniques used for characterization of proteins
Understand the three dimensional structure of proteins using computational tools
Identify the biological significance of proteins

Use appropriate technique during their project work

o E

Unit 1

Introduction, Extraction and Separation of Proteins: Introduction - Amino acids and
their properties - hydrophobic, polar and charged amino acids. Biologically important
peptides - hormones, antibiotics and growth factors. Multimeric proteins, conjugated
proteins and metallo proteins. Diversity of function. Extraction of proteins for
downstream processing - Solubilization of proteins from their cellular and extracellular
locations. Use of simple grinding methods, homogenization, ultrasonication, French
press and centrifugation. Separation techniques - Ammonium sulphate fractionation,
solvent fractionation, dialysis and lyophilization.

Unit 2

Purification and Characterization of proteins: Chromatographic Techniques - lon-
exchange chromatography, molecular sieve chromatography, hydrophobic
interaction/reverse phase chromatography, affinity chromatography, HPLC (Normal
and Reverse phase) and FPLC. Characterization of proteins - Determination of purity,
molecular weight, extinction coefficient and sedimentation coefficient, IEF, SDS-
PAGE and 2-D electrophoresis.

Unit 3

Structural Organization and Analysis of proteins : Organization of protein structure
into primary, secondary, tertiary and quaternary structures. N-terminal and C-terminal
amino acid analysis. Sequencing techniques - Edman degradation. Generation of
overlap peptides using different enzymes and chemical reagents. Disulfide bonds and
their location. Mass spectrometric analysis, tandem MS. Solid phase peptide synthesis
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Unit 4

Three dimensional structures of protein and Protein Structure Database : Nature
of stabilizing bonds - covalent and non covalent. Importance of primary structure in
folding. The peptide bond - bond lengths and configuration. Dihedral angles psi and
phi. Helices, sheets and turns. Ramachandran map. Techniques used in studying 3-D
structures - X-ray diffraction and NMR. Motifs and domains. Tertiary and quaternary
structures. Structures of myoglobin and haemoglobin. Denaturation and renaturation of
Ribonuclease A. Introduction to thermodynamics of folding and molten globule.
Assisted folding by molecular chaperones, chaperonins and PDI. Defects in protein
folding. Diseases —Alzheimer’s and Prion based. Protein sequence and structure
databases (PDB). Use of sequence and domain information. Viewing protein structures
using in silico tools.

Unit 5

Specialized Proteins and its Applications : Myoglobin and haemoglobin - Oxygen
binding curves, influence of 2,3-BPG, CO2 and CI" Hill plot. Cooperativity between
subunits and models to explain the phenomena —concerted and sequential models.
Haemoglobin disorders. Antibodies - Antibody structure and binding to antigens. Actin-
myosin motors - ATP activated actin - myosin contractions. Membrane Proteins -
Integral and membrane associated proteins. Hydropathy plots to predict transmembrane
domains. Significance of membrane proteins - bacteriorhodopsin.

REFERENCES

Nelson, D.L. and Cox, M.M., (2013). Lehninger: Principles of Biochemistry 6™ ed.,
W.H. Freeman and Company (New York), ISBN:13: 978-1-4641-0962-1 / ISBN:10:1-
4292-3414-8.

Sheehan, D., (2009). Physical Biochemistry 2" ed., Wiley-Blackwell (West Sussex),
ISBN: 9780470856024 / ISBN: 9780470856031.

Cooper, T.G., (2011). The Tools of Biochemistry Wiley India Pvt. Ltd. (New Delhi),
ISBN: 978-81-265-3016-8.
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Semester 11
16BCU202 ENZYMES 4H-4C

Instruction hours/ week: L:4 T:1 P:0  Marks: Internal: 40 External: 60 Total: 100
End Semester Exam: 3 Hours
Course Objectives
Equip the students:
e To understand the basic concepts of enzymes
To study the kinetics of enzyme catalysed reactions
To learn the mechanism of action of enzymes and enzyme inhibition concepts
To understand various modes of enzyme regulation
To learn the application of enzymes in health
To learn the application of enzymes in diseases

Course Outcomes (CO’s)
After successful completion of the course, the student will:
1. Understand the basic concepts on enzymes
2. Relate the initial velocity and substrate concentration of enzymes and be able to
understand the kinetics of inhibition reactions
3. Understand the basis of enzyme inhibitor drugs
4. Be able to understand the regulation pattern of various enzymes
5. Relate the regulation pattern of enzymes for its application in health and
diseases
6. Understand the application of enzymes as marker in various disease conditions

Unit 1

Introduction to enzymes and enzyme catalysis

Introduction - Nature of enzymes - protein and non-protein (ribozyme). Cofactor and
prosthetic group, apoenzyme, holoenzyme. IUBMB classification of enzymes. Features
of enzyme catalysis- Factors affecting the rate of chemical reactions, collision theory,
activation energy and transition state theory, catalysis, reaction rates and
thermodynamics of reaction. Catalytic power and specificity of enzymes (concept of
active site), Fischer’s lock and key hypothesis, Koshland’s induced fit hypothesis.

Unit 2

Enzyme kinetics

Relationship between initial velocity and substrate concentration, steady state Kinetics,
equilibrium constant - monosubstrate reactions. Michaelis-Menten equation,
Lineweaver-Burk plot, Eadie-Hofstee and Hanes plot. Km and Vmax, Kcat and
turnover number. Effect of pH, temperature and metal ions on the activity of enzyme.
Bisubstrate reactions - Types of bi bi reactions (sequential — ordered and random, ping
pong reactions). Differentiating bi substrate mechanisms (diagnostic plots, isotope
exchange).

Unit 3

Mechanism of action of enzymes and Enzyme inhibition

Mechanism of action of enzymes - General features - proximity and orientation, strain
and distortion, acid base and covalent catalysis (chymotrypsin, lysozyme). Metal
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activated enzymes and metalloenzymes, transition state analogues. Enzyme Inhibition -
Reversible inhibition (competitive, uncompetitive, non-competitive, mixed and
substrate). Mechanism based inhibitors - antibiotics as inhibitors.

Unit 4

Regulation of enzyme activity

Control of activities of single enzymes (end product inhibition) and metabolic
pathways, feedback inhibition (aspartate transcarbomoylase), reversible covalent
modification phosphorylation (glycogen phosphorylase). Proteolytic cleavage-
zymogen. Multienzyme complex as regulatory enzymes. Occurrence and isolation,
phylogenetic distribution and properties (pyruvate dehydrogenase, fatty acyl synthase)
Isoenzymes - properties and physiological significance (lactate dehydrogenase).

Unit 5

Coenzymes in enzyme catalysed reactions and Applications of enzymes. Structure and
Functions of TPP, FAD, NAD, pyridoxal phosphate, biotin, coenzyme A,
tetrahydrofolate, lipoic acid. Applications of enzymes - Application of enzymes in
diagnostics (SGPT, SGOT, creatine kinase, alkaline and acid phosphatases), enzyme
immunoassay (HRPO), enzyme therapy (Streptokinase). Immobilized enzymes —
Preparation techniques and its applications.

REFERENCES

Nelson, D.L. and Cox, M.M., (2013). Lehninger: Principles of Biochemistry 6" ed.,
W.H. Freeman and Company (New York), ISBN:13: 978-1-4641-0962-1 / ISBN:10:1-
4292-3414-8.

Donald, V. and Judith G.V., (2011). Biochemistry 4" ed., John Wiley & Sons Asia Pvit.
Ltd. (New Jersey), ISBN:978-1180-25024.

Nicholas C.P., and Lewis S., (1999). Fundamentals of Enzymology 3™ ed., Oxford
University Press Inc. (New York), ISBN:0 19 850229 X.
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Semester 11

16BCU203 HUMAN PHYSIOLOGY 4H-4C

Instruction hours/week: L:3 T:1 P:0 Marks: Internal: 40 External: 60 Total: 100

End Semester Exam: 3 Hours

Course Objectives
Equip the students:

On the concept of homeostasis

On the physiological functioning of cardiovascular system

On the physiological functioning of renal system

On the physiological functioning of gastro-intestinal and hepatic system
On the physiological functioning of muscular skeletal system

On the physiological functioning of reproductive system

Course outcomes (CO’s)
After successful completion of the course, the student will:

1.

2.
3.
4

SRl

Unit1

Understand the concept of homeostasis

Understand the physiological functioning of cardiovascular system

Understand the physiological functioning of renal system

Understand the physiological functioning of gastro-intestinal and hepatic
system

Understand the physiological functioning of muscular skeletal system
Understand the physiological functioning of reproductive system

Homeostasis and the organization of body fluid compartments :

Intracellular, extracellular and interstitial fluid. Homeostasis, control system and their
components. Plasma as an extracellular fluid, RBC, molecular mechanism of blood
coagulation, role of vitamin K in coagulation, anticoagulant and fibrinolytic systems.
Anemias, polycythemia, haemophilia and thrombosis.

Respiration : Organization of the pulmonary system. Mechanism of respiration,
pulmonary ventilation and related volumes, pulmonary circulation. Principles of gas
exchange and transport. Regulation of respiration. Pulmonary oedema and regulation of
pleural fluid. Hypoxia, hypercapnea, pulmonary distress, emphesema, ARDS.

Unit 2

Cardiovascular physiology: Pressure, flow and resistance. Anatomy of heart.
Physiology of the cardiac muscle, automacity of the cardiac muscle contraction,
excitation contraction coupling, relationship between cardiac cycle, heart sound,
ventricular volumes and the ECG, control of cardiac function and output. The arterial
system, venous system, the microcirculation and mechanics of capillary fluid exchange.
Control of blood flow to the tissues. Portal circulations. Arterial pressure and its
regulation. Hypertension, congestive heart disease, atherosclerosis and myocardial
infarction.
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Unit 3

Renal physiology: Anatomy of the kidney and the nephron. Regulation of renal blood
flow. Cell biology of the Bowmans’ capsule. Physiology of glomerular filtration and
GFR. Tubular processing of the glomerular filtrate. Micturition reflex and voluntary
control of micturition. Regulation of ECF electrolyte and water content, blood volume
and long term blood pressure. Blood buffer systems, renal and pulmonary control of
blood pH, renal clearance. Assessment of kidney function. Acidosis and alkalosis.
Glomerular nephritis, renal failure, dialysis and diuretics.

Unit 4

Gastrointestinal and hepatic physiology: Histology of the gastrointestinal tract.
Propulsion and motility of food and digested material. Enteric reflexes, secretory
functions of the gastrointestinal tract, digestion and absorption of macro and
micronutrients. Peptic ulcer, Sprue, celiac disease, IBD, regurgitation, diarrhoea and
constipation. Anatomy of the hepatic lobule and blood flow into the liver. Formation
and secretion of bile. enterohepatic cycle, reticuloendothelial system, metabolic
importance of liver. Liver function tests. Jaundice, liver cirrhosis and fatty liver.

Musculosketetal system :Bone structure and formation. Physiology of muscle
contraction in striated and non-striated muscle.

Unit5

Reproductive physiology : Sex determination and differentiation. Development of
female and male genital tracts. Spermatogenesis, capacitation and transport of sperm,
blood testis barrier. Ovarian function and its control. Uterine changes, fertilization and
implantation. Placenta as a feto- maternal unit, gestation and parturition.

Neurochemistry and neurophysiology: Central Nervous system. Peripheral Nervous
system. Blood brain barrier and CSF. Membrane potentials. Synaptic transmission.
Neurotransmitters. Sensory receptors and neural pathways. Somatic sensation, EEG,
sleep, coma, learning and memory.

TEXTBOOKS
Chatterjee, C.C., (2012). Human Physiology, 11" edition, Mical Alli Agency, Calcutta.

Saradha, S., (2004). Textbook of Human Physiology, S. Chand and Company, New
Delhi.

REFERENCES

Guyton, C., and Hall, J.E., (2010). Textbook of Medical Physiology, 12" Editon. Prism
Indian edition, W.B. Saunders Company, New Delhi.

Murray, R.K., Bender, D.A., Botham, K.M., and Kennelly, P.J., (2012).Harper’s
illustrated Biochemistry, 29th edition.. McGraw-Hill Medical. London.
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Semester 11
16BCU211 PROTEINS 3H-2C
PRACTICAL -4

Instruction hours/week: L:0 T:0 P:3 Marks: Internal: 40 External: 60 Total: 100
End Semester Exam: 3 Hours

Course Objectives:

To impart hands-on training:

Qualitative analysis of proteins

Quantitative analysis of proteins

Determination of isoelectric point of proteins
Separation of proteins using chemical methods
Electrophoretic separation of proteins using SDS-PAGE
Immune based separation of proteins

Course Outcomes (CO’s):
After successful completion of the course, the student will:

1. Perform qualitative analysis of proteins
Quantify the amount of protein in the given sample
Determine isolectric point of given protein
Separate the protein using ammonium sulphate method
Perform SDS-PAGE for separation of proteins
Perform affinity chromatography

ok w

Experiments

1. Estimation of proteins using UV absorbance and Biuret method.
Microassay of proteins using Lowry/Bradford method.
Isoelectric pH of casein.
Ammonium sulphate fractionation of serum proteins.
Separation of albumin from serum using anion-exchange chromatography.
SDS-PAGE analysis of proteins.

Sk wm

REFERENCES

Nelson, D.L. and Cox, M.M., (2013). Lehninger: Principles of Biochemistry 6" ed.,
W.H. Freeman and Company (New York), ISBN:13: 978-1-4641-0962-1 / ISBN:10:1-
4292-3414-8.

Sheehan, D., (2009). Physical Biochemistry 2" ed., Wiley-Blackwell (West Sussex),
ISBN: 9780470856024 / ISBN: 9780470856031.

Cooper, T.G., (2011). The Tools of Biochemistry Wiley India Pvt. Ltd. (New Delhi),
ISBN: 978-81-265-3016-8.
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Semester 11
16BCU212 ENZYMES 3H-2C
PRACTICAL -5

Instruction hours/ week: L:0 T:1 P:3  Marks: Internal: 40 External: 60 Total: 100
End Semester Exam: 3 Hours
Course Objectives
Equip the students:
e To understand the basic concepts of enzymes
To study the kinetics of enzyme catalysed reactions
To learn the mechanism of action of enzymes and enzyme inhibition concepts
To understand various modes of enzyme regulation
To learn the application of enzymes in health
To learn the application of enzymes in diseases

Course Outcomes (CO’s)
After successful completion of the course, the student will:
1. Understand the basic concepts on enzymes
2. Relate the initial velocity and substrate concentration of enzymes and be able to
understand the kinetics of inhibition reactions
3. Understand the basis of enzyme inhibitor drugs
4. Be able to understand the regulation pattern of various enzymes
5. Relate the regulation pattern of enzymes for its application in health and
diseases
6. Understand the application of enzymes as marker in various disease conditions

Experiments

Partial purification of acid phosphatase from germinating mung bean.
Assay of enzyme activity and specific activity, e.g. acid phosphatase.
Effect of pH on enzyme activity

Determination of Km and Vmax using Lineweaver-Burk graph.
Enzyme inhibition - calculation of Ki for competitive inhibition.
Continuous assay of lactate dehydrogenase.

Assay of glucose-6-phosphate dehydrogenase.

Noobownhe

REFERENCE

Nelson, D.L. and Cox, M.M., (2013). Lehninger: Principles of Biochemistry 6" ed.,
W.H. Freeman and Company (New York), ISBN:13: 978-1-4641-0962-1 /
ISBN:10:1-4292-3414-8.

Donald, V., and Judith G.V., (2011). Biochemistry 4™ ed., John Wiley & Sons Asia Pvt.
Ltd. (New Jersey), ISBN:978-1180-25024.

Nicholas C.P. and Lewis S., (1999). Fundamentals of Enzymology 3™ ed., Oxford
University Press Inc. (New York), ISBN:0 19 850229 X.
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Semester 11
16BCU213 HUMAN PHYSIOLOGY 4H-2C
PRACTICAL-6

Instruction hours/week: L:0 T:0 P:4  Marks: Internal: 40 External: 60 Total: 100
End Semester Exam: 3 Hours

Course Objectives
To impart hands-on training on:
e Counting of different cell types using microscopy
e Estimation of haemoglobin in the given blood sample
e Determination of the group of the given blood sample
Separation of isoenzymes by electrophoresis
Measurement of blood pressure using sphygmomanometer
Fixing and staining of microtome sections of tissues for histopathology
observations

Course Outcomes (CO’s)

After successful completion of the course, the student will:

Count of different cell types (RBC, WBC) using microscopy

Perform the estimation of haemoglobin in the given blood sample

Perform and identify the grouping (ABO and Rh) of the given blood sample
Separate isoenzymes by electrophoresis

Perform blood pressure measurement using sphygmomanometer

Perform fixing and staining of microtome sections of tissues for histopathology
observations

ok wdE

Experiments
1. Hematology.
a. RBC and WBC counting
b. Differential leucocyte count.
c. Clotting time.
d. Bleeding time
2. Estimation of haemoglobin.
3. Determination of blood groups
4. Separation of plasma proteins.
5. Determination of total iron binding capacity.
6. Pulmonary function tests, spirometry and measurement of blood pressure.
7. Separation of isoenzymes by electrophoresis.
8. Histology of connective tissue, liver and/ brain permanent slides.
9. Case studies (Renal clearance, GFR, ECG).

REFERENCES

Rajan, S., (2012) Manual for Medical laboratory technology, First edition. Anjana Book
House, Chennai.

Rao, B.S. and Deshpande, V., (2005). Experimental Biochemistry: A Student
Companion IK International Pvt. Ltd. (New Delhi), ISBN:81-88237-41-8.
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Semester |1
16AEC201 ENVIRONMENTAL STUDIES 4H/4C

Instruction hours/week: L: 3 T:0 P:0 Marks: Internal: 40 External: 60 Total: 100
End Semester Exam: 3 Hours
Course Objectives
Equip the students:
e To understand the concepts and components of ecosystem
e To understand the significance of eco components and measures to maintain
ecosystem
To teach the ethical and legal perspectives on ecosystem management
To understand the undesired effects of environmental pollution
To device a strategy to avoid environmental pollution
To understand the concept of conservation

Course Outcomes (COs)

1. Master core concepts and methods from ecological and physical sciences and
their application in environmental problem solving.

2. Master core concepts and methods from economic, political, and social analysis
as they pertain to the design and evaluation of environmental policies and
institutions.

3. Understand the ethical, cross-cultural, and historical context of environmental
issues and the links between human and natural systems.

4. Understand the transnational character of environmental problems and ways of
addressing them, including interactions across local to global scales.

5. Apply systems concepts and methodologies to analyze and understand
interactions between social and environmental processes.

6. Reflect critically about their roles and identities as citizens, consumers and
environmental actors in a complex, interconnected world.

UNIT-1

Environment Definition, scope and importance, components, Ecosystem Definition,
Concept, Scope, importance, Structure and functions of ecosystem. Energy flow,
Ecological succession Food chains and food webs. Classification of ecosystem.

Unit 2

Natural Resources - Renewable and Non-renewable Resources: Natural resources
and associated problems. Forest resources, Water resources, Mineral resources, Food
resources, Energy resources, Land resources : Use and over-utilization, exploitation.
Role of an individual in conservation of natural resources. Equitable use of resources
for sustainable lifestyles. effects of fireworks.

Unit 3

Biodiversity and Its Conservation: Introduction, definition: genetic, species and
ecosystem diversity. Biogeographical classification of India. Value of biodiversity:
consumptive use, productive use, social, ethical, aesthetic and option values.
Biodiversity at global, National and local levels. India as a mega-diversity nation. Hot-
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spots of biodiversity. Threats to biodiversity: habitat loss, poaching of wildlife, man-
wildlife conflicts. Endangered and endemic species of India. Conservation of
biodiversity: in-situ and ex-situ conservation of biodiversity.

Unit 4

Environmental Pollution - Definition, Causes, effects and control measures of Air
pollution, Water pollution, Soil pollution , Marine pollution, Noise pollution, Thermal
pollution, Nuclear hazards, Solid waste management: Causes, effects and control
measures of urban and industrial wastes. Role of an individual in prevention of
pollution. Pollution case studies. Disaster management: Foods, earthquake, cyclone and
landslides.

Unit 5

Social Issues and the Environment: From unsustainable to sustainable development.
Urban problems related to energy. Water conservation, rain water harvesting, watershed
management. Resettlement and rehabilitation of people; its problems and concerns.
Environmental ethics: Issues and possible solutions. Climate change, global warming,
acid rain, ozone layer depletion, nuclear accidents and holocaust. Case studies.
Wasteland reclamation. Consumerism and waste products. Environment Protection Act.
Air (Prevention and Control of Pollution) Act. Water (Prevention and Control of
Pollution) Act. Wildlife Protection Act. Forest Conservation Act. Issues involved in
enforcement of environmental legislation. Public awareness. Population growth,
variation among nations. Population explosion—Family Welfare Programme.
Environment and human health. Human rights. Value education. HIV/AIDS. Women
and Child Welfare. Role of Information Technology in environment and human health.

REFERENCES

T1: Tripathy, S.N., and Panda, S., (2004). Fundamentals of Environmental Studies; 2™
Edition, Vrianda Publications Private Ltd., New Delhi.

T2: Kumar, A., (2004). A Textbook of Environmental Science; APH Publishing
Corporation, New Delhi.

T3: Verma, P.S., Agarwal, V.K., (2001). Environmental Biology (Principles of
Ecology); S.Chand and Company Ltd., New Delhi.

T4: Kaushik, A., Kaushik, C.P., (2004). Perspectives in Environmental Studies, New
Age International Pvt. Ltd. Publications, New Delhi.

R1: Singh, M.P., Singh, B.S., and Dey, S.S., (2004). Conservation of Biodiversity and
Natural Resources. Daya Publishing House, Delhi.

R2: Botkin, D.B., and Keller, E.A., (1995). Environmental Science, John Wiley and
Sons, Inc., New York.

R3: Uberoi, N.K., (2005). Environmental Studies, Excel Books Publications, New
Delhi, India.
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Semester 111
16BCU301 METABOLISM OF CARBOHYDRATES AND LIPIDS 4H-4C

Instruction hours/week: L: 4 T:0 P:0 Marks: Internal: 40 External: 60 Total: 100
End Semester Exam: 3 Hours
Course Objective
Equip the students:
e An overview on various metabolic pathways in human
e An overview on various metabolic pathways in plants
e To understand the pathways related with energy production through catabolism
of carbohydrates and lipids
e To understand the pathways related with energy production through anabolism
of carbohydrates and lipids
e To recognize the metabolic pathways that involve with the synthesis of
macromolecule
e To know the biomolecules homeostasis mechanism

Course outcomes (CO’s)
After successful completion of the course, the student will:
1. Students are able to understand the breakdown of macromolecules like
carbohydrate and lipids
2. Recognise the energy production pathways like glycolysis, glycogeneolysis and
TCA cycle
3. Interpret the central role of TCA cycle in energy metabolism
4. Relate the calvin cycle with the synthesis of starch and sucrose and integration
of carbohydrate metabolism in plant
5. Understand the energy requirement and energy balance through glucose
homeostasis
6. Relate the interdependence of metabolic pathways

Unit 1

Basic design of metabolism: Autotrophs, heterotrophs, metabolic pathways,
catabolism, anabolism, ATP as energy currency, reducing power of the cell.
Glycolysis: Glycolysis - a universal pathway, reactions of glycolysis, fermentation,
fates of pyruvate, feeder pathways for glycolysis, galactosemia.

Gluconeogenesis and pentose phosphate pathway: Synthesis of glucose from non-
carbohydrate sources, reciprocal regulation of glycolysis and gluconeogenesis, pentose
phosphate pathway and its importance.

Unit 2

Glycogen metabolism: Glycogenesis and glycogenolysis, regulation of glycogen
metabolism, glycogen storage diseases.

Citric acid cycle: Production of acetyl CoA, reactions of citric acid cycle, anaplerotic
reactions, amphibolic role, regulation of citric acid cycle, glyoxalate pathway,
coordinated regulation of glyoxalate and citric acid pathways.
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Unit 3

Synthesis of carbohydrates : Calvin cycle, regulation of calvin cycle, regulated
synthesis of starch and sucrose, photorespiration, C4 and CAM pathways, synthesis of
cell wall polysaccharides, integration of carbohydrate metabolism in plant cell.

Unit 4

Fatty acid oxidation: Digestion, mobilisation and transport of cholesterol and triacyl
glycerols, fatty acid transport to mitochondria, B oxidation of saturated, unsaturated,
odd and even numbered and branched chain fatty acids, regulation of fatty acid
oxidation, peroxisomal oxidation, ® oxidation, ketone bodies metabolism, ketoacidosis.

Fatty acid synthesis: Fatty acid synthase complex. Synthesis of saturated, unsaturated,
odd and even chain fatty acids and regulation.

Unit 5

Biosynthesis of eicosanoids, cholesterol, steroids and isoprenoids: Synthesis of
prostagladins, leukotrienes and thromboxanes. Synthesis of cholesterol, regulation of
cholesterol synthesis. Synthesis of steroids and isoprenoids.

Biosynthesis of membrane lipids:

Synthesis of membrane phospholipids in prokaryotes and 2ukaryotes, respiratory distress

syndrome, biosynthesis of triacylglycerol, biosynthesis of plasmalogens, sphingolipids
and glycolipids, lipid storage diseases.

Starve-feed cycle

Well-fed state, early fasting state, fasting state, early re-fed state, energy requirements,
reserves and caloric homeostasis, five phases of glucose homeostasis.

REFERENCES:

Nelson, D.L. and Cox, M.M., (2013). Lehninger: Principles of Biochemistry 6™ ed.,
W.H. Freeman and Company (New York), ISBN:13:978-1-4641-0962-1 / ISBN:10:1-
4641-0962-1.

Devlin, T.M., (2011). Textbook of Biochemistry with Clinical Correlations 7" ed., John
Wiley & Sons, Inc. (New Jersey), ISBN:978-0-470-28173-4.

Berg, J.M., Tymoczko, J.L. and Stryer L., (2012). Biochemistry 7" ed., W.H. Freeman
and Company (New York), ISBN:10:1-4292-2936-5, ISBN:13:978-1-4292-2936-4.
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Semester 111
16BCU302 METABOLISM OF AMINOACID AND NUCLEIC ACIDS 4H-4C

Instruction hours/week: L: 4 T:0 P:0 Marks: Internal: 40 External: 60 Total: 100
End Semester Exam: 3 Hours

Course Objectives

Equip the students:

e To understand the structure and functions of amino acids

To understand the structure and functions of nucleic acids

To understand the basis of diseases associated with amino acid catabolism

To understand the basis of diseases associated with nucleic acid catabolism

To understand the interconnection between amino acids and nucleic acids and

central dogma concept

e To understand the biosynthesis of amino acids and nucleic acids

Course Outcomes (CO’s)

After successful completion of the course, the student will:

Identify basic structures, names, and properties of nucleic acids

Demonstrate overview of amino acid metabolism and catabolism of amino acids
Understand the chemical logic of metabolic pathways

Recognize and understand basic mechanisms of pathway regulation

Understand the central dogma concept

Understand the basis of amino acid and nucleic acid disorders

oM E

Unit 1

Overview of amino acid metabolism : Nitrogen cycle, incorporation of ammonia into
biomolecules. Metabolic fates of amino groups. Digestion and absorption of dietary
proteins. Protein calorie malnutrition - Kwashiorkar and Marasmus. Nitrogen balance,
transamination, role of pyridoxal phosphate, glucose-alanine cycle, Kreb’s bicycle, urea
cycle and inherited defects of urea cycle.

Catabolism of amino acids : Catabolic pathways of individual amino acids. Glucogenic
and ketogenic amino acids. Metabolism of one carbon units.

Unit 2

Catabolism of amino acids

Disorders of amino acids metabolism, phenylketonuria, alkaptonuria, maple syrup urine
disease, methylmalonic acidemia (MMA), homocystinuria and Hartnup’s disease.
Biosynthesis of amino acids

Overview of amino acid synthesis. Biosynthesis of non-essential amino acids and its

regulation.

Unit 3

Precursor functions of amino acids

Biosynthesis of creatine and creatinine, polyamines (putresine, spermine, spermidine),
catecholamines (dopamine, epinephrine, norepinephrine) and neurotransmitters (serotonin,
GABA). Porphyrin biosynthesis, catabolism and disorders of porphyrin metabolism.
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Unit 4

Biosynthesis of purine and pyrimidine nucleotides

De novo synthesis of purine and pyrimidine nucleotides, regulation and salvage pathways.
Deoxyribonucleotides and synthesis of nucleotide triphosphate

Biosynthesis of deoxyribonucleotides and its regulation, conversion to triphosphates,
biosynthesis of coenzyme nucleotides.

Unit 5

Degradation of purine and pyrimidine nucleotides

Digestion of nucleic acids, degradation of purine and pyrimidine nucleotides. Inhibitors of
nucleotide metabolism. Disorders of purine and pyrimidine metabolism — Lesch-Nyhan
syndrome, Gout, SCID, adenosine deaminase deficiency.

Integration of metabolism
Integration of metabolic pathways (carbohydrate, lipid and amino acid metabolic pathways),
tissue specific metabolism (brain, muscle, and liver).

REFERENCES:

Nelson, D.L. and Cox, M.M., (2013). Lehninger: Principles of Biochemistry 6" ed., W.H.
Freeman and Company (New York), ISBN:13:978-1-4641-0962-1 / ISBN:10:1-4641-0962.

Devlin, T.M., (2011). Textbook of Biochemistry with Clinical Correlations 7" ed., John
Wiley & Sons, Inc. (New Jersey), ISBN:978-0-470-28173-4.

Berg, J.M., Tymoczko, J.L. and Stryer L., (2012). Biochemistry 7" ed., W.H. Freeman and
Company (New York), ISBN:10:1-4292-2936-5, ISBN:13:978-1-4292-2936-4.
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Semester 111
16BCU303 HORMONES: BIOCHEMISTRY AND FUNCTION 4H-4C

Instruction hours/week: L:3 T:1 P:0 Marks: Internal: 40  External: 60 Total: 100
End Semester Exam: 3 Hours

Course objectives
Equip the students on:

e The fundamentals of hormones and receptors

e Different mechanisms of hormonal actions

e Understanding of physiological and biochemical actions of hypothalamic, thyroid

and pituitary hormones

e The role and applications of gastrointestinal hormones

e Understanding the clinical significance of adrenal and gonadal hormones

e Understanding of various endocrine disorders

Course outcomes (CO’s)
After successful completion of the course, the student will:
1. Gain knowledge on functions, classification and transport of hormones
2. Understand the role of secondary messengers, effector systems and protein kinases,
tyrosine kinases in hormonal action
3. Have knowledge on the biochemical action and regulation of various
endocrine hormones
4. Understand the role and applications of gastrointestinal hormones
5. Have knowledge on the role and functions of adrenal and gonadal hormones
6. To be able to identify an endocrine disorder if symptoms are available

Unit 1

Introduction to hormones and receptors

Functions of hormones and their regulation. Chemical signaling - endocrine, paracrine,
autocrine, intracrine and neuroendocrine mechanisms. Chemical classification of hormones,
transport of hormones in the circulation and their half-lives. Hormone therapy. General
introduction to Endocrine methodology. Hormone receptors - extracellular and intracellular.
Receptor - hormone binding, Scatchard analysis. G protein coupled receptors, G proteins

Unit 2

Mechanisms of hormonal actions

Second messengers - cCAMP, cGMP, IP3, DAG, Ca”*, NO. Effector systems - adenylate
cyclase, guanylate cyclase, PDE, PLC. Protein kinases (PKA, PKB, PKC, PKG). Growth
factor signaling, PDGF, EGF, IGF-II, and erythropoietin. Receptor tyrosine kinases - EGF,
insulin, erythropoietin receptor; ras - MAP kinase cascade, JAK - STAT pathway. Steroid
hormone/ thyroid hormone receptor mediated gene regulation. Receptor regulation and
cross talk.

Unit 3

Hypothalamic, pituitary and thyroid hormones

Hypothalamic - pituitary axis. Study the physiological and biochemical actions of
hypothalamic hormones, pituitary hormones - GH, prolactin, TSH, LH, FSH, POMC
peptide family, oxytocin and vasopressin, feedback regulation cycle. Endocrine disorders -
gigantism, acromegaly, dwarfs, pigmies and diabetes insipidus. Thyroid gland.
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Biosynthesis of thyroid hormone and its regulation; its physiological and biochemical
action. Pathophysiology - Goiter, Graves disease, cretinism, myxedema, Hashimato’s
disease.

Unit 4

PTH, calcitonin and gastrointestinal hormones

PTH, Vitamin D and calcitonin. Mechanism of Ca?* regulation and pathways involving
bone, skin, liver, gut and kidneys. Pathophysiology - rickets, osteomalacia, osteoporosis.
Regulation of release of insulin, glucagon, gastrin, secretin, CCK, GIP, adipolectin, leptin
and ghrelin. Summary of hormone metabolite control of GI function. Physiological and
biochemical action. Pathophysiology - diabetes type I and type II.

Unit 5

Adrenal and gonadal hormones

Aldosterone, renin angiotensin system, cortisol, epinephrine and norepinephrine. Fight or
flight response, stress response. Pathophysiology — Addison’s disease, Conn’s syndrome,
Cushing syndrome.Male and female sex hormones. Interplay  of  hormones  during
reproductive cycle, pregnancy, parturition and lactation. Hormone based contraception.

REFERENCES

Nelson, D.L. and Cox, M.M., (2013). Lehninger: Principles of Biochemistry 6™ ed., W.H.
Freeman & Company (NewYork), ISBN:13: 978-1-4641-0962-1 / ISBN:10-14641-0962-1.

Widmaier, E.P., Raff, H., and Strang, K.T., (2008). Vander’s Human Physiology 11" ed.,.
McGraw Hill International Publications, ISBN: 978-0-07-128366-3.

Hadley, M.C., and Levine, J.E., (2007). Endocrinology 6™ ed., Pearson Education (New
Delhi), Inc. ISBN: 978-81-317-2610-5.

Cooper, G.M., and Hausman, R.E., (2009). The Cell: A Molecular Approach 5" Ed. ASM
Press & Sunderland, (Washington DC), Sinauer Associates. (MA). ISBN:978-0-87893-300-
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16BCU311 METABOLISM OF CARBOHYDRATES AND LIPIDS Semester 111
PRACTICAL-7 4H-2C

Instruction hours/week: L:0 T:0 P:4 Marks: Internal: 40 External: 60 Total: 100
End Semester Exam: 3 Hours

Course objectives

To impart hands-on training:

e On different qualitative methods to estimate glucose

On different quantitative methods to estimate glucose

On fermentation techniques

On isolation methods for lipids

To understand the quantitative analysis of enzymes involved in carbohydrate

metabolism

e To understand the quantitative analysis of enzymes involved in lipid metabolism

Course outcomes (CO’s)
After successful completion of the course, the student will:
1. Use different qualitative methods to estimate glucose

2. Use different quantitative methods to estimate glucose

3. Perform fermentation techniques

4. Understand the quantitative analysis of enzymes involved in carbohydrate
metabolism

Isolate lipid from the given sample

6. Estimate enzymes involved in lipid metabolism

o

Experiments
1. Estimation of blood glucose.
Sugar fermentation of microorganisms.
Assay of salivary amylase.
Isolation of lecithin, identification by TLC, and its estimation.
Isolation of cholesterol from egg yolk and its estimation.

gk own

REFERENCES:

Nelson, D.L. and Cox, M.M., (2013). Lehninger: Principles of Biochemistry 6" ed., W.H.
Freeman and Company (New York), ISBN:13:978-1-4641-0962-1 / ISBN:10:1-4641-0962-
1.

Devlin, T.M., (2011). Textbook of Biochemistry with Clinical Correlations 7™ ed., John
Wiley & Sons, Inc. (New Jersey), ISBN:978-0-470-28173-4.
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16BCU312 METABOLISM OF AMINOACID AND NUCLEIC ACIDS Semester 111
PRACTICAL-8 4H-2C

Instruction hours/week: L:0 T:0 P:4 Marks: Internal: 40 External: 60 Total: 100
End Semester Exam: 3 Hours
Course objectives
To impart hands-on training:
e To assay clinically relevant transaminases
e To assess the levels of urea, uric acid and creatinine in urine sample using qualitative
methods
e To assess the levels of urea, uric acid and creatinine in urine sample using
quantitative methods

e To interpret the results on amino acids and nucleic acids in clinical cases
e To introduce case studies related to amino acid disorders
e To introduce case studies related to nucleic acid disorders

Course outcomes (CO’s)
After successful completion of the course, the student will:
1. Assay clinically relevant transaminases
2. Assess the levels of urea, uric acid and creatinine in urine sample using qualitative
methods
3. Assess the levels of urea, uric acid and creatinine in urine sample using quantitative
methods
4. Interpret the results on amino acids and nucleic acids in clinical cases
5. Understand case studies related to amino acid disorders
6. Understand case studies related to nucleic acid disorders

Experiments
1. Assay of serum transaminases — SGOT and SGPT.
2. Estimation of serum urea.
3. Estimation of serum uric acid.
4. Estimation of serum creatinine.

REFERENCES

Nelson, D.L. and Cox, M.M., (2013). Lehninger: Principles of Biochemistry 6" ed., W.H.
Freeman and Company (New York), ISBN:13:978-1-4641-0962-1 / ISBN:10:1-4641-0962-
1.

Devlin, T.M., (2011). Textbook of Biochemistry with Clinical Correlations 7™ ed., John
Wiley & Sons, Inc. (New York), ISBN: 978-0-470-28173-4 / BRV ISBN: 978-0-470-
60152-5.
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16BCU313 HORMONES: BIOCHEMISTRY AND FUNCTION  Semester 111l
PRACTICAL-9 4H-2C

Instruction hours/week: L:0 T:0 P:4 Marks: Internal: 40 External: 60 Total: 100
End Semester Exam: 3 Hours

Course objectives
To impart hands-on training on

e Qualitative and quantitative measurement of glucose

e Calcium assessment methods (inorganic)

e Assay of insulin using enzyme linked immunosorbent assay
Basis of pregnancy detection kit
Assessments of electrolytes to understand hormonal functioning
Case studies related to hormonal imbalance

Course outcomes (CO’s)
After successful completion, the students will understand
1. The different Qualitative and quantitative methods of glucose estimation
Titrimetric and colorimetric methods for Calcium assessment
Enzyme linked immunosorbent assay
The principle behind the making of hCG kit and working procedure
Assessments of electrolytes to understand hormonal functioning
The fundamental defects due to hormonal imbalance
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Experiments

Glucose tolerance test.
Estimation of serum Ca**.
Estimation of serum T4.

HCG based pregnancy test.
Estimation of serum electrolytes.
Case studies.
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(New Delhi), Inc. ISBN: 978-81-317-2610-5.

Cooper, G.M., and Hausman, R.E., (2009). The Cell: A Molecular Approach 5" Ed. ASM
Press & Sunderland, (Washington DC), Sinauer Associates. (MA). ISBN:978-0-87893-300-
6.

Bachelor of Science, Biochemistry, 2016, Karpagam, Coimbatore India- 641 021

43



B.Sc., Biochemistry 2016-2017
16BCU304-A TOOLS AND TECHNIQUES IN BIOCHEMISTRY Semester 111
3H-3C

Instruction hours/week: L: 3 T:0 P:0 Marks: Internal: 40 External: 60 Total: 100
End Semester Exam: 3 Hours

Course objective

Equip the students:

e On maintenance of safety documents.

On the preparation of SOPs

On the detection of radioisotopes

Interpretation of virtual lab experiment

Different methods of centrifugation (differential/density gradient)

Determination of pKa for biological buffers using Henderson-Hasselbach equation

Course outcomes (CO’s)
After successful completion of the course, the student will:
1. Maintain safety documents.

Prepare SOPs

Detect radioisotopes

Interpret virtual lab experiments

Use different methods of centrifugation (differential/density gradient)

DeterminepKa for biological buffers using Henderson-Hasselbach equationin a
given situation

oMW

Unit 1
Biochemical reagents and solutions
Good laboratory practices. Preparation and storage of solutions. Concepts of solution
concentration and storing solutions.
e Preparation of a molar solutions
e Preparation of normal solutions
e Preparation of percentage and ppm solutions.

Unit 2
Serial dilution
Quantitative transfer of liquids.

e Preparation of dilute acids from concentrated acids
e Preparation of various dilute solutions

Unit 3
Buffers
Concept of a buffer, Henderson-Hasselbach equation, working of a pH meter.

e Preparation of a buffer of given pH and molarity.
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Unit 4
Spectrophotometric techniques
Principle , instrumentation and applications of UV-visible and fluorescence spectroscopy.

e Determination of the absorption maxima and molar extinction coefficient (of a
relevant organic molecule).

e Measurement of fluorescence spectrum.

e Determination of concentration of a protein solution by Lowry/BCA method.

e Determination of nucleic acid concentration and purity

Unit 5
Introduction and importance of virtual labs in Biochemistry

REFERENCES

Sheehan, D., (2010). Physical Biochemistry: Principles and Applications 2" ed., Wiley
Blackwell (West Sussex), ISBN:978-0-470-85602-4 / ISBN:978-0-470-85603-1.

Freifelder, D., (1982). Physical Biochemistry: Applications to Biochemistry and Molecular
Biology 2™ ed., W.H. Freeman and Company (New York), ISBN:0-7167-1315-2 / ISBN:0-
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Plummer D. T., (1998). An Introduction to Practical Biochemistr 3" ed., Tata McGraw
IO-|£;I9I4EI;E7dL(J)cat|0n Pvt. Ltd. (New Delhi), ISBN:13: 978-0-07-099487-4 / ISBN:10: 0-07-
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Semester 111
16BCU304-B CONCEPTS IN GENETICS 3H-3C
Instruction hours/week: L: 3 T:0 P:0 Marks: Internal: 40 External: 60 Total: 100

End Semester Exam: 3 Hours

Course objectives
Equip the students:

e On understanding of the principles and concepts of genetics

e On the concepts of genetic disorders

e On the concepts of different types of mutations (inversions, deletions, duplications

and translocations)

e On understanding the structure-function relationship of a specific gene

e On different model systems to study hereditary concepts

e On pedigree analysis

Course outcomes (CO’s)
After successful completion of the course, the student will:
1. Understand the principles and concepts of genetics
2. Understand the basis of genetic disorders
3. Comprehend different types of mutations (inversions, deletions, duplications and
translocations)
4. Understand the structure-function relationship of a specific gene
5. Use appropriate model systems to study hereditary concepts
6. Perform pedigree analysis

Unit 1

Model organisms, Mendelism and chromosomal basis of heredity

Model organisms: Escherichia coli, Saccharomyces cerevisiae, Drosophila melanogaster,
Caenorhabditis elegans, Danio rerio and Arabidopsis thaliana, Basic principles of heredity. Laws
of probability & binomial expansion, formulating and testing genetic hypothesis, chromosomal
basis of Mendelism -Sutton and Boveri hypothesis with experimental evidences.

Unit 2

Extensions of Mendelism, genetics of a gene, bacteria and viruses

Allelic variation and gene function- dominance relationships, multiple alleles, lethal alleles and
null alleles. Pleiotropy gene interaction- epistatic and non-epistatic, interaction between gene(s)
and environment. Penetrance and expressivity, norm of reaction and phenocopy.
Complementation test, limitations of cis-trans test, intragenic complementation, rll locus of phage
T4 and concept of cistron. Mechanism of genetic exchange - conjugation, transformation and
transduction. Gene mapping in bacteria.

Unit 3

Genetics of eukaryotes and Human pedigree analysis

Linkage and crossing over, genetic mapping in eukaryotes, centromere mapping with ordered
tetrads, cytogenetic mapping with deletions and duplications in Drosophila, detection of linked
loci by pedigree analysis in humans and somatic cell hybridization for positioning genes on
chromosomes. Pedigree conventions, characteristics of dominant and recessive inheritance.
Applications of pedigree analysis.
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Unit 4

Developmental genetics, epigenetics and chromosomal aberrations

Model organism for genetic analysis, Drosophila development, maternal effect genes,
morphogens and zygotic gene activity in development, sex chromosomes and sex determination,
dosage compensation of X-linked genes. Extra nuclear inheritance, tests for organelle heredity and
maternal effect, epigenetic mechanisms of transcriptional regulation & genomic imprinting.
Variations in chromosome number- monosomy and trisomy of sex and autosomes. Variations in
chromosome structure- inversions, deletions, duplications and translocations.

Unit 5

Complex traits inheritance, population & evolutionary genetics

Inheritance of complex trait, analysis of quantitative traits, narrow and broad sense heritability,
quantitative trait loci (QTL) and their identification. Hardy- Weinberg law, predicting allele and
genotype frequencies and exceptions to Hardy-Weinberg principle. Molecular evolution - analysis
of nucleotide and amino acid sequences, molecular phylogenies, homologous sequences,
phenotypic evolution and speciation.

REFERENCES
Snustad, D.P., and Simmons, M.J., (2012). Genetics 6™ ed., John Wiley & Sons. (Singapore),
ISBN: 978-1-118-09242-2.

Pierce, B.A., (2012). Genetics - A Conceptual Approach 4™ ed., W.H. Freeman & Co. (New
York), ISBN:13:978-1-4292-7606-1 / ISBN:10:1-4292-7606-1.

Griffiths, A.J.F., Wessler, S. R., Carroll, S. B., and Doebley, J., (2010). An Introduction to
Genetic Analysis 10" ed., W.H. Freeman & Company (New York), ISBN:10: 1-4292-2943-8.
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16BCU314-A  TOOLS AND TECHNIQUES IN BIOCHEMISTRY Semester 111
PRACTICAL-A 3H-1C

Instruction hours/week: L:0 T:0 P:3 Marks: Internal: 40 External: 60 Total: 100
End Semester Exam: 3 Hours
Course objectives
To impart hands-on training:
e On the strength of concentrated acids

e On serial dilution of concentrated solutions

e How to determine the molar extension coefficient?

e How to obtain UV spectrum for a given compound?

e How to quantify nucleic acids using spectrophotometer?
e How to estimate the purity of nucleic acids

Course outcomes (CO’s)

After successful completion of the course, the student will:
1. Know the strength of laboratory acids and bases

Prepare serial dilution of concentrated solutions

Determine the molar extension coefficient

Obtain UV spectrum for a given compound

Quantify nucleic acids using spectrophotometer

Assess the purity of nucleic acids
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Experiments
1. Preparation of a molar solutions
Preparation of normal solutions
Preparation of percentage and ppm solutions.
Preparation of dilute acids from concentrated acids
Preparation of various dilute solutions
Preparation of a buffer of given pH and molarity.
Determination of the absorption maxima and molar extinction coefficient (of a
relevant organic molecule).
8. Measurement of UV spectrum of compounds
9. Determination of concentration of a protein solution by Lowry/BCA method.
10. Determination of nucleic acid concentration and purity

No gk own

REFERENCES
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16BCU314-B CONCEPTS IN GENETICS Semester 111
PRACTICAL-B 3H-1C

Instruction hours/week: L:0 T:0 P:3 Marks: Internal: 40 External: 60 Total: 100
End Semester Exam: 3 Hours

Course objectives
To impart hands-on training:
e Sex determination
On the method of induction of polyploidy
On utility of buccal epithelial cells for genetic assessments
On verification of Monohybrid crosses.
On calculation of allele and genotype frequencies
On plasmid conjugation in bacteria (transformation)

Course outcomes (CO’s)

After successful completion of the course, the student will:
Execute sex determination

Understand induction methods of polyploidy

Use buccal epithelial cellsfor genetic assessments
Understand monohybrid crosses.

Calculate allele and genotype frequencies
Understand bacterial transformation
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Experiments

. Squash preparation of salivary glands of Dipteran larva to observe polytene chromosomes.
. Induction of polyploidy in onion roots.

. Smear technique to demonstrate sex chromatin in buccal epithelial cells.

. Monohybrid crosses in Drosophila for studying autosomal and sex-linked inheritance.

. PTC testing in a population and calculation of allele and genotype frequencies.

. Study of abnormal human karyotype and pedigrees (dry lab).

. Conjugation in bacteria.
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REFERENCES
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Analysis 10" ed., W.H. Freeman & Company (New York), ISBN:10: 1-4292-2943-8.

Bachelor of Science, Biochemistry, 2016, Karpagam, Coimbatore India- 641 021

49



B.Sc., Biochemistry 2016-2017
16BCU401 GENE ORGANISATION, REPLICATION AND REPAIR Semester 1V
4H-4C

Instruction hours/week: L:4 T:0 P:0 Marks: Internal: 40 External: 60 Total: 100
End Semester Exam: 3 Hours

Course objectives

Equip the students:

e On the genome organization

To study the mechanism of replication DNA in prokaryotes

To study the mechanism of replication DNA in eukaryotes

To study the mechanism of transcription in bothprokaryotes and eukaryotes

To understand the mechanism of recombination and transposition of DNA

To understand DNA damage, mutation and DNA repair process

Course outcomes (CO’s)

After successful completion of the course, the student will:

Understand the genome organization

Understand the mechanism of replication DNA in prokaryotes

Understand the mechanism of replication DNA in eukaryotes

Understand the mechanism of transcription in both prokaryotes and eukaryotes
Understand the basis of recombination and transposition of DNA

Understand DNA damage, mutation and DNA repair process
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Unit 1

Structure, Genes and genomic organization of DNA

DNA structure, features of the double helix, various forms of DNA, denaturation and
reassociation of DNA. Genes and genomic organization - Genome sequence and
chromosome diversity, definition of a gene, organization of genes in viruses, bacteria,
animals and plants. Nucleosome structure and packaging of DNA into higher order
structures.

Unit 2

Replication of DNA in Prokaryotes

The chemistry of DNA synthesis, DNA polymerase, the replication fork, origin of
replication, enzymes and proteins in DNA replication, various modes of replication, stages
of replication of E. coli chromosome, relationship between replication and cell division,

Unit3

Replication of DNA in Eukaryotes

Replication in eukaryotes. Comparison of replication in prokaryotes and eukaryotes.
Inhibitors of DNA replication and applications in medicine. Supercoiling of DNA and its
importance, topoisomerases, critical role of topoisomerases in cell, topoisomerase inhibitors
and their application in medicine.

Unit 4

Recombination and transposition of DNA

Homologous recombination, proteins and enzymes in recombination, site-specific
recombination, serine and tyrosine recombinases, biological roles of site-specific
recombination, transposition, three classes of transposable elements, importance of
transposable elements in horizontal transfer of genes and evolution.
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Unit 5

Molecular basis of mutations and DNA repair

Importance of mutations in evolution of species. Types of mutations - transition,
transversions, frame shift mutations, mutations induced by chemicals, radiation,
transposable elements, Ames test. Various modes of DNA repair - Replication errors and
mismatch repair system, repair of DNA damage, direct repair, base excision repair,
nucleotide excision repair, recombination repair, translesion DNA synthesis.

REFERENCES

Watson, J.D., Baker, T.A., Bell, S.P., Gann, A., Levine, M. and Losick, R., (2008).
Molecular Biology of the Gene 6" ed., Cold Spring Harbor Laboratory Press, Cold spring
Harbor (New York), ISBN:0-321-50781 / ISBN:978-0-321-50781-5.

Nelson, D.L. and Cox, M.M., (2013). Lehninger: Principles of Biochemistry 6" ed., W. H.
Freeman & Company (New York), ISBN:13: 978-1-4292-3414-6 / ISBN:10-14641-0962-1.

Snustad, D.P., and Simmons, M.J., (2010). Principles of Genetics 5™ ed., John Wiley &
Sons Asia, ISBN:978-0-470-39842-5.
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Semester 1V
16BCU402 GENE EXPRESSION AND REGULATION 4H-4C

Instruction hours/week: L:4 T:0 P:0Marks: Internal: 40External: 60 Total: 100
End Semester Exam: 3 Hours
Course objectives
Equip the students:
e To utilize stages of transcription for drug development
To understand the stages of RNA biosynthesis
To understand the antibiotics mechanism of action and applications in medicine
To understand the specialized system for protein degradation
To gain knowledge on RNA interference in the treatment of HIV and Cancer
To gain knowledge on DNA repair mechanisms

Course outcomes (CO’s)
After successful completion of the course, the student will:
1. Understand the mechanism of action of drugs

2. Understand the stages of RNA biosynthesis
3. Understand the mechanism of action of broad spectrum and specific antibiotics
4. Utilize the specialized system for protein degradation
5. Gain knowledge on RNA interference in the treatment of HIV and Cancer
6. Gain knowledge on DNA repair mechanisms.
Unit 1

Biosynthesis of RNA in prokaryotes

RNA polymerases, transcription cycle in bacteria, sigma factor, bacterial promoters,
identification of DNA binding sites by DNA footprinting, the three stages of RNA
synthesis, initiation, elongation and termination, rho-dependent and rho-independent
termination. Inhibitors of transcription and applications as anti-microbial drugs.

Unit 2

Biosynthesis of RNA in eukaryotes

Comparison between prokaryotic and eukaryotic transcription. Transcription by RNA
polymerase IlI, RNA polymerase Il core promoters, general transcription factors,
various types of RNA processing, transcription by RNA polymerase | and I11. Inhibitors
of eukaryotic transcription and their applications. Comparison of fidelity of
transcription and replication.RNA splicing- Chemistry of RNA splicing, the
spliceosome machinery, splicing pathways, group | and group Il introns, alternative
splicing, exon shuffling, RNA editing.

Unit 3

Biosynthesis of proteins

The genetic code-Degeneracy of the genetic code, wobble in the anticodon, features of
the genetic code, nearly universal code. Biosynthesis of proteins- Messenger RNA,
transfer RNA, attachment of amino acids to tRNA, the ribosome - initiation, elongation
and termination of translation, regulation of translation. Comparison of prokaryotic and
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eukaryotic protein synthesis. Use of antibiotics in understanding protein synthesis and
applications in medicine.Protein targeting and degradation - Post translational
modifications, glycosylation, signal sequences for nuclear transport, bacterial signal
sequences, import of proteins by receptor mediated endocytosis, specialized systems for
protein degradation.

Unit 4

Regulation of gene expression in prokaryotes

Principles of gene regulation, negative and positive regulation, concept of operons,
regulatory proteins, activators, repressors, DNA binding domains, regulation of lac
operon and trp operon, induction of SOS response, synthesis of ribosomal proteins,
regulation by genetic recombination, transcriptional regulation in A bacteriophage.

Unit 5

Regulation of gene expression in eukaryotes

Heterochromatin, euchromatin, chromatin remodeling, regulation of galactose
metabolism in yeast, regulation by phosphorylation of nuclear transcription factors,
regulatory RNAs, riboswitches, RNA interference, synthesis and function of miRNA
molecules, phosphorylation of nuclear transcription factors.

REFERENCES

Nelson, D.L. and Cox, M.M., (2013). Lehninger: Principles of Biochemistry 6™ ed.,
W.H. Freeman & Company (New York), ISBN:13: 978-1-4292-3414-6 / ISBN:10-
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Watson, J.D., Baker, T.A,, Bell, S.P., Gann, A., Levine, M. and Losick, R., (2008).
Molecular Biology of the Gene 6™ ed., Cold Spring Harbor Laboratory Press, Cold
Spring Harbor (New York), ISBN:0-321-50781 / ISBN: 978-0-321-50781-5.
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Semester 1V
16BCU403 IMMUNOLOGY 4H-4C

Instruction hours/week: L:3 T:1 P:0 Marks: Internal: 40 External: 60 Total: 100
End Semester Exam: 3 Hours

Course objectives

Equip the students with:

e Organs involved in immunity

Acquired and innate arms of immune system

The significance of humoral and cell mediated immunity during infection

Various immunodeficiency diseases and hypersensitive reactions

Structure and function of various immune cells and their role to combat

infection

e Principles of vaccination

Course outcomes (CO’s)

After successful completion, the students will understand

Organs involved in immunity

Acquired and innate arms of immune system

The significance of humoral and cell mediated immunity during infection
Various immunodeficiency diseases and hypersensitive reactions

Structure and function of various immune cells and their role to combat
infection

6. Principles of vaccination
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Unit 1
Cells and organs of the immune system and immunity
Hematopoiesis, cells of the immune system, primary and secondary lymphoid organs

and tissues (MALT). Anatomical barriers, cell types of innate immunity, soluble
molecules and membrane associated receptors (PRR), connections between innate and
adaptive immunity, cell adhesion molecules, chemokines, leukocyte extravasation,
localized and systemic response.

Unit 2

Antigens, Antibodies and receptor diversity

Antigens and haptens, factors that dictate immunogenicity, B and T cell epitopes.
Structure and distribution of classes and subclasses of immunoglobulins (lg), 1g fold,
effector functions of antibody, antigenic determinants on Ig and Ig super family.
Dreyer-Bennett hypothesis, multigene organization of Ig locus, mechanism of V region
DNA rearrangement, ways of antibody diversification.

Unit 3
Biology of the B and T lymphocyte and complement system
Antigen independent phase of B cell maturation and selection, humoral response — T-

dependent and T-independent response, anatomical distribution of B cell populations.
Structure and role of T cell receptor, and co-receptor, T cell development, generation of
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receptor diversity, selection and differentiation. Complement activation by classical,
alternate and MB lectin pathway, biological consequences of complement activation,
regulation and complement deficiencies.

Unit 4
Cell mediated cytotoxic responses and hypersensitivity
General properties of effector T cells, cytotoxic T cells (Tc), natural Kkiller cells; NKT

cells and antibody dependent cellular cytotoxicity (ADCC). Organ specific and
systemic autoimmune diseases, possible mechanisms of induction of autoimmunity,
Gell and Coombs classification, IgE mediated (Type 1) hypersensitivity antibody
mediated cytotoxic (Type Il) hypersensitivity, immune complex mediated (type IlI)
hypersensitivity and cell mediated (Type 1V) hypersensitivity.

Unit 5

Antigen presentation, MHC complex and transplantation

General organization and inheritance of MHC, structure, distribution and role of MHC
class I and class Il proteins, linkage disequilibrium, pathways of antigen processing and
presentation. Immunological basis of graft rejection, clinical manifestations,
immunosuppressive therapy and privileged sites. Vaccines - active and passive
immunization, types of vaccines.

REFERENCES:

Kuby., (2007) Immunology ; 6th ed., Kindt, T.L., Goldsby, R.A. and Osborne, B.A.,
W.H Freeman and Company (New York), ISBN:13: 978-0-7167-8590-3 / ISBN: 10:0-
7617-8590-0.

Coico, R., and Sunshine, G., (2009) Imnmunology: A Short Course 6" ed., John Wiley&
sons, Inc (New Jersey), ISBN: 978-0-470-08158-7.

Murphy, K., Mowat, A., and Weaver, C.T., (2012). Janeway’s Immunobiology 8" ed.,
Garland Science (London & New York), ISBN: 978-0-8153-4243-4.
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Semester 1V

16BCU411 GENE ORGANISATION, REPLICATION AND REPAIR 4H-2C
PRACTICAL -10

Instruction hours/week: L:0 T:0 P:4  Marks: Internal: 40 External: 60 Total: 100

End Semester Exam: 3 Hours

Course objectives

To impart hands-on training on:

The isolation of prokaryotic chromosomal DNA

The isolation of eukaryotic chromosomal DNA

Determination of melting temperature for the given nucleotide sequence
Concepts of hyper and hypo chromicity

Determination of viscosity

Verification of Chargaffs rule (purine=pyrimidine)

Course outcomes (CO’s)

After successful completion of the course, the student will:

Isolate prokaryotic chromosomal DNA

Isolate eukaryotic chromosomal DNA

Determine the melting temperature for the given nucleotide sequence
Know the concepts of hyper and hypo chromicity

Determine the viscosity of DNA

Verify Chargaffs rule (purine=pyrimidine)
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Experiments

Verification of Chargaff’s rule by paper chromatography.
Ultraviolet absorption spectrum of DNA and RNA.

Determination of DNA and RNA concentration by A260nm.
Determination of the melting temperature and GC content of DNA.
A study on the viscosity of DNA solutions.

Isolation of chromosomal DNA from E. coli cells.

Sk wdE
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Semester 1V
16BCU412 GENE EXPRESSION AND REGULATION 4H-2C
PRACTICAL - 11

Instruction hours/week: L:0 T:0 P:4 Marks: Internal: 40External: 60 Total: 100
End Semester Exam: 3 Hours
Course objectives
To impart hands-on training:
e To analyze total nucleic acids from planttissue
e To analyze total nucleic acids from animal tissue
e To isolate mRNA using affinity chromatography
On the synthesis of cDNA
On the gene expression using RT-PCR
To study Lac Operon

Course outcomes (CO’s)

After successful completion of the course, the student will:
Estimate total nucleic acids from plant tissue
Estimate total nucleic acids from animal tissue
Isolate MRNA using affinity chromatography
Synthesize cDNA

Perform RT-PCR

Test Lac Operon in E. coli cells
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Experiments

Extraction of total nucleic acids from plant tissue.

Isolation of MRNA from yeast by affinity chromatography.
cDNA synthesis

Assessment of gene expression using RT-PCR.

Induction of Lac Operon.
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W.H. Freeman & Company (New York), ISBN:13: 978-1-4292-3414-6 / ISBN:10-
14641-0962-1.
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16BCU413 IMMUNOLOGY Semester 1V
PRACTICAL -12 4H-2C

Instruction hours/week: L:0 T:0 P:4 Marks: Internal: 40 External: 60 Total: 100
End Semester Exam: 3 Hours
To impart hands-on training on:
e Isolation of lymphocytes
Purification of immunoglobulins using protein A
Immunodiffusion techniques (Single and Double)
Agglutination techniques
Blood grouping
ELISA

Course outcomes (CO’s)

Will perform isolation of lymphocytes

Purify of immunoglobulins using protein A

Perfom Immunodiffusion techniques (Single and Double)
Agglutination techniques

Blood grouping

ELISA
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Experiments

1. Isolation of lymphocytes from blood and macrophages from peritoneal cavity or
spleen.

2. Purification of immunoglobulins.

3. Assays based on precipitation reactions - Ouchterlony double diffusion (ODD) and
Mancini radial immunodiffusion.

4. Assays based on agglutination reactions - Blood typing (active) & passive
agglutination.

5. Enzyme linked immune-sorbent assay (ELISA).

REFERENCES

Kuby, J., (2007) Immunology;6th ed., Kindt, T.L., Goldsby, R.A. and Osborne, B.A.,
W.H Freeman and Company (New York), ISBN:13: 978-0-7167-8590-3 / ISBN: 10:0-
7617-8590-0.

Coico, R., and Sunshine, G., (2009). Immunology: A Short Course 6™ ed., John
Wiley& sons, Inc (New Jersey), ISBN: 978-0-470-08158-7.

Murphy, K., Mowat, A., and Weaver, C.T., (2012). Janeway’s Immunobiology gt ed.,
Garland Science (London & New York), ISBN: 978-0-8153-4243-4.
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Semester 1V
16BCU404-A BIOINFORMATICS 3H-3C

Instruction hours/week: L:3 T:0 P:0 Marks: Internal: 40 External: 60 Total: 100
End Semester Exam: 3 Hours
Course Objectives
Equip the students:
e To understand basis and importance of bioinformatics and computer aided drug
design
e To get exposed to different types of biological databases
e To look at a biological problem from a computational point of view
e To find out the methods for analyzing the expression, structure and function of
proteins, and understanding the relationships between species
e To get knowledge on different methods for construction of a phylogenetic tree
e About the basics and importance of Proteomics and Genomics

Course outcomes (CO’s)
After successful completion of the course, the student will:
1. Understand the basics of computer aided drug design
2. Perform experiment pair wise and multiple sequence alignment and will analyze
the secondary and tertiary structures of protein sequences
3. Understand the data structure (databases) used in bioinformatics and interpret
the information
4. Perform search on protein and metabolic pathway databases
5. Perform BLAST to identify the sequence of amino acids
6. Construct a phylogenetic tree using bioinformatics

Unit 1

Introduction to bioinformatics

Computer fundamentals - programming languages in bioinformatics, role of
supercomputers in biology. Historical background. Scope of bioinformatics - genomics,
proteomics, computer aided drug design (structure based and ligand based approaches)
and Systems Biology. Applications of bioinformatics.

Unit 2

Biological databases and data retrieval

Introduction to biological databases - primary, secondary and composite databases,
NCBI, nucleic acid databases (GenBank, EMBL, DDBJ, NDB), protein databases (PIR,
Swiss-Prot, TrEMBL, PDB), metabolic pathway database (KEGG, EcoCyc, and
MetaCyc), small molecule databases (PubChem, Drug Bank, ZINC, CSD). Structure
viewers (RasMol, J mol), file formats.

Unit 3

Sequence alignment

Similarity, identity and homology. Alignment — local and global alignment, pairwise
and multiple sequence alignments, alignment algorithms, amino acid substitution
matrices (PAM and BLOSUM), BLAST and CLUSTALW.
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Unit 4
Phylogenetic analysis
Construction of phylogenetic tree, dendrograms, methods of construction of

phylogenetic trees - maximum parsimony, maximum likelihood and distance methods.

Unit 5

Protein structure prediction analysis and gene prediction

Levels of protein structure. Protein tertiary structure prediction methods —homology
modeling, fold recognition and ab-initio methods. Significance of Ramachandran map.
Introduction to genomics, comparative and functional genomics, gene structure in
prokaryotes and eukaryotes, gene prediction methods and tools.

REFERENCES

Mount, D.W., (2001). Bioinformatics: Sequence and Genome Analysis 1* ed., Cold
Spring Harbor Laborator Press (New York), ISBN: 0-87969-608-7.

Pevsner, J., (2003). Bioinformatics and Functional Genomics (2003), 1% ed., John
Wiley & Sons, Inc. (New Jersey), ISBN: 0-47121004-8.

Baxevanis, A.D., and Ouellette, B.F., (2005). Bioinformatics: A Practical Guide to the
Analysis of Genes and Proteins, 3" ed., John Wiley & Sons, Inc. (New Jersey), ISBN:
0-47147878-4.

Ghosh, Z., and Mallick, B., (2008). Bioinformatics — Principles and Applications
(2008), 1% ed. Oxford University Press (India), ISBN: 9780195692303.
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Semester 1V
16BCU404-B PROTEIN PURIFICATION TECHNIQUES 3H-3C

Instruction hours/week: L:3 T:0 P:0  Marks: Internal: 40 External: 60 Total: 100
End Semester Exam: 3 Hours

Course objectives
Equip the students on:
e The basic principles involved in protein purification
e The basic chemical methods used for protein separation
e The principle, working and applications of different chromatographic techniques
for protein characterization
e The principle, working and applications of different electrophoretic techniques
for protein purification.
e The principle and applications of dialysis
e Advanced protein purification techniques

Course outcomes (CO’s)
After successful completion of the course, the student will:

1. Understand the basic principles pertaining to protein purification

2. Perform gel exclusion, affinity and ion exchange chromatography for protein
purification
Perform SDS PAGE and identify the molecular weight of the protein
Understand the principle, instrumentation and applications of HPLC
Perform dialysis technique
Identify and apply appropriate techniques for purification of the given protein
sample

oA

Unit 1
Salting in and salting out- Principle, Debye-Huckel theory, Hofmeister series,lonic strength,
Ammonium sulfate precipitation, applications

Unit 2
Gel exclusion Chromatography- Principle, instrumentation and applications of gel
exclusion chromatography, data analysis Advantages and disadvantages.

Unit 3

Polyacrylamide gel electrophoresis- Principle, instrumentation and applications of PAGE.
Gel polymerization- APS, TEMED. Separation and determination of molecular weight of
proteins SDS, running gel, stacking gel, electrophoresis buffer,

Unit 4

HPLC -Principle, instrumentation and applications of HPLC. Preparation of column,
adsorbent materials, void volume, efficiency factor. Van Deemter equation Applications-
Manufacturing, legal, research, medical

Unit 5
Dialysis- Principle and types- Hemodialysis, pediatric, intestinal and peritoneal dialysis.
Dialyzable substances. Medical applications.
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REFERENCES
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16BCU414-A BIOINFORMATICS Semester 1V
PRACTICAL-A 3H-1C

Instruction hours/week: L:0 T:0 P:3 Marks: Internal: 40 External: 60 Total: 100
End Semester Exam: 3 Hours

Course objectives
To impart hands-on training on:
e Sequence retrieval from NCBI database
Searching Protein and DNA structure from PDB
Different molecular file formats for saving a protein/DNA sequence
Different sequence alignment databases.
Applying the statistical approaches and models for phylogenetic analysis and
tree reconstruction.
e Different protein structure prediction databases

Course outcomes (CO’s)
After successful completion of the course, the student will:
1. Beable to retrieve a sequence from NCBI database
2. Be able to search a protein from PDB
3. Understand the different molecular file formats for saving a protein/DNA
sequence
4. Apply different sequence alignment databases such as BLAST and
CLUSTALW.
5. Apply the statistical approaches and models for phylogenetic analysis and tree
reconstruction.
6. Analyze and predict the protein structure using structure prediction databases

Experiments
1. Biological databases and data retrieval
Sequence retrieval (protein and gene) from NCBI.
Structure download (protein and DNA) from PDB.
Molecular file formats - FASTA, GenBank, Genpept, GCG, CLUSTAL, Swiss-Prot,
FIR. Molecular viewer by visualization software.

2. Sequence alignment
BLAST suite of tools for pairwise alignment.
Multiple sequence alignment using CLUSTALW.

3. Phylogenetic analysis
Generating phylogenetic tree using PHYLIP.

4. Protein structure prediction and analysis

Primary sequence analyses (Protparam).

Secondary structure prediction (GOR, nnPredict, SOPMA).
Tertiary structure prediction (SWISSMODEL).

Protein structure evaluation - Ramachandran map (PROCHECK).
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5. Gene structure prediction and analysis

Gene prediction using GENSCAN and GLIMMER.

REFERENCE
Mount, D.W., (2001). Bioinformatics: Sequence and Genome Analysis 1* ed., Cold
Spring Harbor Laborator Press (New York), ISBN: 0-87969-608-7.

Pevsner, J., (2003). Bioinformatics and Functional Genomics 1% ed., John Wiley &
Sons, Inc. (New Jersey), ISBN: 0-47121004-8.

Baxevanis, A.D., and Ouellette, B F., (2005). Bioinformatics: A Practical Guide to the
Analysis of Genes and Proteins 3 ed John Wiley & Sons, Inc. (New Jersey), ISBN: 0-
47147878-4.
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Oxford University Press (India), ISBN: 9780195692303.
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16BCU414-B PROTEIN PURIFICATION TECHNIQUES Semester 1V
PRACTICAL -B 3H-1C

Instruction hours/week: L:0 T:0 P:3 Marks: Internal: 40 External: 60 Total: 100
End Semester Exam: 3 Hours
Course objectives
To impart hands-on training on:
¢ Instrumentation of different protein purification methods
e The basic chemical methods used for protein separation
e The principle, working and applications of different chromatographic techniques
for protein characterization
e The principle, working and applications of different electrophoretic techniques
for protein purification.
e The principle and applications of dialysis
e Advanced protein purification techniques

Course outcomes (CO’s)
After successful completion of the course, the student will:

1. Gain knowledge on the basic principles pertaining to protein purification

2. Perform gel exclusion, affinity and ion exchange chromatography for protein
purification
Perform SDS PAGE and identify the molecular weight of the protein
Understand the principle, instrumentation and applications of HPLC
Perform dialysis techniques for protein separation
Identify and apply appropriate techniques for purification of the given protein
sample
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Experiments

Preparation of the sample.
lon-exchange chromatography.
Gel filtration chromatography.
Paper chromatography /TLC.
Electrophoresis.
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16BCU5S01-A CLINICAL BIOCHEMISTRY Semester V
3H-3C

Instruction hours/week: L:3T:0P:0  Marks: Internal: 40 External: 60 Total: 100
End Semester Exam: 3 Hours

Course objectives

Equip the students on:

e Organization of clinical laboratory

Specimen collection

Precision, accuracy

Quality control

Automated systems

Assessment of organ functions

Course outcomes (CO’s)

After successful completion of the course, the student will
Know about organization of clinical laboratory
Specimen collection

Precision, accuracy calculations

Quality control

Automated systems

Know to use the diagnosis to assess organ functioning

oakrwdE

Unit 1

Introduction

Organization of clinical laboratory, Introduction to instrumentation and automation in
clinical biochemistry laboratories safety regulations and first aid. General comments on
specimen collection, types of specimen for biochemical analysis. Precision, accuracy,
quality control, precautions and limitations.

Unit 2

Evaluation of biochemical changes in diseases

Basic hepatic, renal and cardiovascular physiology. Biochemical symptoms associated
with disease and their evaluation. Diagnostic biochemical profile.

Unit 3

Assessment of glucose metabolism in blood

Clinical significance of variations in blood glucose. Diabetes mellitus.

Lipid profile

Composition and functions of lipoproteins. Clinical significance of elevated lipoprotein.

Unit4
Liver function tests

Renal function tests and urine analysis
Use of urine strip / dipstick method for urine analysis.
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Unit 5 Tests for cardiovascular diseases
Involvement of enzymes in diagnostics of heart disease including aspartate

transaminase, isoenzymes of creatine kinase and lactate dehydrogenase and troponin.

REFERENCES

Mukherjee, K.L., (2010). Medical Laboratory Technology - a Procedure Manual for
Routine Diagnostic Tests Vol. 1 (2010), Tata Mc Graw—Hill Publishing Company
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Medical Laboratory Technology - a Procedure Manual for Routine Diagnostic Tests
Vol. Il (2010), Mukherjee, K.L., Tata Mc Graw — Hill Publishing Company Ltd. (New
Delhi), ISBN: 9780070076648.

Baynes, J.W. and Dominiczak, M.H., (2005). Medical Biochemistry 2" ed., Elsevier
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Semester V
16BCU501-B BIOCHEMICAL CORRELATION OF DISEASE 3H-3C

Instruction hours/week: L:3T:0 P:0 Marks: Internal: 40External: 60 Total: 100
End Semester Exam: 3 Hours

Course objectives
Equip the students with:

e Inborn errors of metabolism
Nutritional disorders
Life style disorders
Autoimmune diseases
Contagious diseases
Vaccine strategies

Course outcomes (CO’s)

After successful completion, the students will understand:
Inborn errors of metabolism

Nutritional disorders

Life style disorders

Autoimmune diseases

Contagious diseases

Vaccine strategies

oakrwdE

Unit 1
Inborn errors of metabolism
Alkaptonuria, Phenylketonuria, Glycogen and Lipid storage diseases, SCID, Clotting

disorders.

Unit 2

Nutritional deficiency based diseases

Kwashiorkar, Marasmus, Beri-beri, Scurvy, Pellagra, Anaemia, Night blindedness,
Rickets, Osteomalacia, Osteoporosis, Wilson’s disease.

Unit 3

Life style diseases

Obesity, Cardiovascular diseases, Atherosclerosis, Diabetes mellitus-I1. Inflammatory
Bowel Disease (IBD).

Hormonal Imbalances

Outline of hormone action and imbalances leading to disease - precocious puberty,
hyper and hypopituitarism. Hyper and hypothyroidism.

Unit4

Autoimmune diseases

Concepts in immune recognition - self and non self discrimination, organ specific
autoimmune diseases — Hashimoto’s thyroiditis, Grave’s disease, myasthenia gravis;.
Systemic diseases - SLE, rheumatoid arthritis; Diabetes Mellitus-I.

Diseases caused due to misfolded proteins

Alzheimer’s, Huntington’s disease, Kuru, Creutzfeldt-Jakob disease, Sickle cell
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anaemia, Thalessemia.

Unit 5

Infectious diseases

Viral infection (polio, measles, mumps, influenza, HIV); Bacterial infections (tetanus,
diphtheria, tuberculosis, typhoid, cholera); Protozoan (Plasmodium and Trypanosoma)
and parasitic infections. Vaccines against diseases. General strategies in the design and
development of vaccines.

REFERENCES

Devlin, T.M., (2011). Textbook of Biochemistry with Clinical Correlations. John Wiley
& Sons, Inc. (New York), ISBN: 978-0-4710-28173-4.

Coico, R., and Sunshine, G., (2009). Immunology: A Short Course. 6™ ed., John
Wiley& sons, Inc (New Jersey), ISBN: 978-0-470-08158-7.

Berg, J.M., Tymoczko, J.L. and Stryer, L., (2012). Biochemistry. 7" ed., W.H Freeman
and Company (New York), ISBN: 13:978-1-4292-7635-1.

Snustad, D.P. and Simmons, M.J., (2012). Genetics. 6™ ed., John Wiley & Sons.
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16BCU511-A CLINCAL BIOCHEMISTRY Semester IV
PRACTICAL-A 3H-1C

Instruction hours/week: L:0 T:0 P:3 Marks: Internal: 40 External: 60 Total: 100
End Semester Exam: 3 Hours

Course objectives

To impart hands-on training on

Collection and processing of serum

Collection and processing of urine sample
Assessment of liver function

Assessment of renal function

Assessment of cardiac function

Principles behind Dipstick method for fast diagnosis

Course outcomes (CO’s)
After successful completion, the students will understand
1. How to Collectand process serum/plasma samples
How to Collect and process urine samples
Assessment of liver function
Assessment of renal function
Assessment of cardiac function
Principles behind Dipstick method for fast diagnosis

ook wm

Experiments
1. Collection of blood and storage
Separation and storage of serum
Estimation of blood glucose by glucose oxidase peroxidase method.
Estimation of triglycerides.
Estimation of bilirubin (direct and indirect).
Quantitative determination of serum creatinine and urea.
Estimation of creatine kinase.

Noohkwn

REFERENCES

Mukherjee, K.L., (2010). Medical Laboratory Technology - a Procedure Manual for
Routine Diagnostic Tests Vol. | Tata Mc Graw-Hill Publishing Company Limited (New
Delhi). ISBN:9780070076594 / ISBN:9780070076631

Mukherjee, K.L., (2010). Medical Laboratory Technology - a Procedure Manual for
Routine Diagnostic Tests Vol. I, Tata Mc Graw — Hill Publishing Company Ltd. (New
Delhi), ISBN: 9780070076648.

Baynes, J.W., and Dominiczak, M.H., (2005). Medical Biochemistry, 2" ed., Elsevier
Mosby Ltd. (Philadelphia), ISBN:0-7234-3341-0.

Rao, B.S., and Deshpande, V., (2005). Experimental Biochemistry: A Student
Companion IK International Pvt. Ltd. (New Delhi), ISBN:81-88237-41-8.

Bachelor of Science, Biochemistry, 2016, Karpagam, Coimbatore India- 641 021

70



B.Sc., Biochemistry 2016-2017

Semester V
16BCU511-B BIOCHEMICAL CORRELATION OF DISEASE 3H-1C
PRACTICAL-B

Instruction hours/week: L:0 T:0 P:3  Marks: Internal: 40 External: 60 Total: 100
End Semester Exam: 3 Hours

Course objectives

To impart hands-on training on

The execution of glucose challenge and tolerance test

Measurement of cholesterol

Basis of cell counting using hemocytometer

Principles behind automated cell counters

Assessment of bone mineral density

Measurement of thyroid hormones using ELISA

Course outcomes (CO’s)

After successful completion, the students will understand
1. the execution of glucose challenge and tolerance test

Measurement of cholesterol

Basis of cell counting using hemocytometer

Principles behind automated cell counters

Assessment of bone mineral density

Measurement of thyroid hormones using ELISA
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Experiments

Glucose tolerance test.

Lipid profile: triglycerides and total cholesterol.
Obesity parameters.

RBC counting and haemoglobin estimation.

Blood pressure measurements.

Bone density measurements (visit to a nearby clinic).
T4/TSH assays.

NoghkowdE
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Semester V
16BCU502-A BASIC MICROBIOLOGY 4H-4C

Instruction hours/week: L:4 T:0P:0  Marks: Internal: 40 External: 60 Total: 100
End Semester Exam: 3 Hours

Course objectives

Equip the students with:

e Origin of microbiology field and theories

Diverse nature of microbial organisms

Life cycle of viruses

Life cycle of bacteria

Life cycle of algae, fungi and protozoa

Course outcomes (CO’s)
After successful completion, the students will understand:
1. Origin of microbiology field and theories
2. Diverse nature of microbial organisms
3. Life cycle of viruses
4. Life cycle of bacteria
5. Life cycle of algae, fungi and protozoa
6. Emerging microbial threats

Unit 1

History of Development of Microbiology

Development of microbiology as a discipline, Spontaneous generation vs. biogenesis.
Contributions of Anton von Leeuwenhoek, Louis Pasteur, Robert Koch, Joseph Lister,
Alexander Fleming. Role of microorganisms in fermentation, Germ theory of disease,
Development of various microbiological techniques and golden era of microbiology,
Establishment of fields of medical microbiology and immunology through the work of
Paul Ehrlich, Elie Metchnikoff, Edward Jenner

Unit 2

Diversity of Microbial world

Binomial Nomenclature, Whittaker’s five kingdom and Carl Woese’s three kingdom
classification systems and their utility. Difference between prokaryotic and eukaryotic
microorganisms. General characteristics of different groups: acellular microorganisms
(Viruses, Viroids, Prions) and Cellular microorganisms (Bacteria, Algae, Fungi and
Protozoa) with emphasis on distribution and occurrence, morphology, mode of
reproduction and economic importance.

Unit 3
Viruses, viroids and prions
An introduction to viruses with special reference to the structure and replication of the

following: Poxvirus, Poliovirus, HIV, T4 and A phage, lytic and lysogenic cycles.

Unit 4

Bacteria

An account of typical eubacteria, chlamydiae & rickettsiae (obligate intracellular
parasites), mycoplasma, and archaebacteria (extremophiles). Applications of bacteria in
industry, environment and food.
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Unit 5

Algae, Fungi and Protozoa

History of phycology; General characteristics of algae including occurrence, thallus
organization, algae cell ultra structure, pigments, flagella, eyespot food reserves and
vegetative, asexual and sexual reproduction. Applications of Algae in agriculture, industry,
environment and food. Historical developments in the field of Mycology, significant
contributions of eminent mycologists. General characteristics of fungi including habitat,
distribution, nutritional requirements, fungal cell ultra- structure, thallus organization and
aggregation, fungal wall structure and synthesis, asexual reproduction, sexual
reproduction, heterokaryosis, heterothallism and parasexual mechanism. Economic
Importance of Fungi in Agriculture, environment, Industry, medicine, food,
biodeterioration, mycotoxins. General characteristics with special reference to Amoeba.

TEXTBOOK

Powar, C.B., and Dahinwala, H.F., (2007). General Microbiology, Himalaya Publishing
house, Mumbai.
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Atlas, R.M., (1997). Principles of Microbiology. 2nd edition. W M. T.Brown Publishers
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Semester V
16BCU502-B NUTRITIONAL BIOCHEMISTRY 4H-4C

Instruction hours/week: L:4 T:0 P:0  Marks: Internal: 40External: 60 Total: 100
End Semester Exam: 3 Hours

Course objectives
Equip the students with

e Concepts of nutrition

e Calorific value of carbohydrates, fats and proteins

e Recommended dietary allowances

e Nutrition as a strategy to prevent diseases

e Nutrition deficiency disorders

e Food drug interactions

Course outcomes (CO’s)
After successful completion, the students will understand
1. Concepts of nutrition

2. Calorific value of carbohydrates, fats and proteins
3. Recommended dietary allowances
4. Nutrition as a strategy to prevent diseases
5. Nutrition deficiency disorders
6. Food drug interactions
Unit 1

Introduction to Nutrition and Energy Metabolism

Defining Nutrition, role of nutrients. Unit of energy, Biological oxidation of foodstuff.
measurement of energy content of food, Physiological energy value of foods, SDA.
Measurement of energy expenditure. Direct and Indirect Calorimetry, factors affecting
thermogenesis, energy utilization by cells, energy output — Basal and Resting metabolism,
physical activity, factors affecting energy input - hunger, appetite, energy balance Energy
expenditure in man. Estimating energy requirements, BMR factors Recommended
Nutrient Intakes (RNI) and Recommended Dietary Allowances for different age groups.

Unit 2

Dietary carbohydrates, lipid and health

Review functions of carbohydrates. Digestion, absorption ,utilization and storage,
hormonal regulation of blood glucose. Dietary requirements and source of carbohydrates,
Dietary fiber, role of fibre in lipid metabolism, colon function, blood glucose level and Gl
tract functions.

Review of classification, sources, functions, digestion, absorption, utilization and storage.
Essential Fatty Acids; Functions of EFA, RDA, — excess and deficiency of EFA.
Lipotropic factors, role of saturated fat, cholesterol, lipoprotein and triglycerides.
Importance of the following: a) Omega — fatty acids. Omega 3/ omega 6 ratio b)
Phospholipids c) Cholesterol in the body d) Mono, Polyunsaturated and Saturated Fatty
Acids. Dietary implications of fats and oils, Combination ratios of n6 and n3, MUFA,
PUFA and SFA.
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Unit 3

Dietary Proteins and health

Review of functions of proteins in the body, Digestion and absorption. Essential and Non-
essential amino acids. Amino Acid Availability Antagonism, Toxicity and Imbalance,
Amino acid Supplementation. Effects of deficiency. Food source and Recommended
Dietary Allowances for different age group. Amino acid pool. NPU, Biological Value ,
Nitrogen balance. PEM and Kwashiorkor.

Unit 4

Fat and water soluble Vitamins, Minerals

Vitamin A, C, E,K and D Dietary sources, RDA, Adsorption, Distribution, Metabolism
and excretion(ADME), Deficiency. Role of Vitamin A as an antioxidant, in Visual cycle,
dermatology and immunity. Role of Vitamin K in Gamma carboxylation. Role of Vitamin
E as an antioxidant. Extra-skeletal role of Vitamin D and its effect on bone physiology.
Hypervitaminosis. Vitamin C role as cofactor in amino acid modifications. Niacin-
Metabolic interrelation between tryptophan, Niacin and NAD/ NADP. Vitamin B6-Dietary
source, RDA, conversion to Pyridoxal Phosphate. Role in metabolism, Biochemical basis
for deficiency symptoms. Vitamin B12 and folate; Dietary source, RDA, absorption,
metabolic role Biochemical basis for deficiency symptoms. Calcium, Phosphorus and Iron
- Distribution in the body digestion, Absorption, Utilization , Transport, Excretion,
Balance, Deficiency, Toxicity, Sources, RDA. Calcium: Phosphorus ratio, Role of iron in
prevention of anemia. lodine and iodine cycle. lodine, Fluoride, Mg, Cu, Zn, Se,
Manganese, Chromium, Molybdenum Distribution in the human body, Physiology,
Function, deficiency, Toxicity and Sources

Unit 5

Assessment of Nutritional status, Food and drug interactions and Nutriceuticals
Anthropometric measurements; Z scores, BMI, skinfold, circumference ratios.
Biochemical assessment; Basal metabolic panel, Comprehensive metabolic panel, CBC,
Urine Analysis, Assessment of Anemia, ROS assessment, GTT and glycosylated Hb,
Differential diagnosis of B12 and folate.Nutrient interactions affecting ADME of drugs,
Alcohol and nutrient deficiency, Anti-depressants, psychoactive drugs and nutrient
interactions, Appetite changes with drug intakes and malnutrition. Food as medicine.

REFERENCES
Devlin, T.M., (2011). Textbook of Biochemistry with Clinical Correlations, John Wiley

& Sons, Inc. (New York), ISBN: 978-0-4710-28173-4.

Williams, M.H., Anderson, D.E, and Rawson, E.S., (2013). Nutrition for health, fitness
and sport. McGraw Hill international edition. ISBN-978-0-07-131816-7.

Mahan, L.K. Strings, S.E., and Raymond, J., (2012). Krause’s Food and Nutrition Care
process. Elsevier’s Publications. ISBN- 978-1-4377-2233-8.

Coombs, G.F., (2008). The vitamins, Fundamental aspects in Nutrition and Health.
Elsevier’s Publications. ISBN-13- 978-0-12- 183493-7.

Gibson R., (2005). Principles of Nutritional Assessment. Oxford University Press.
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Semester V
15BCU503-A PLANT BIOCHEMISTRY 4H-4C

Instruction hours/week: L:4 T:0 P:0 Marks: Internal: 40 External: 60 Total: 100
End Semester Exam: 3 Hours

Course objectives
Equip the students with
e Plant cell structure
Synthesis of proteins by plants
Metabolism in plants
Microenvironment for plant growth
Nitrogen fixation
Biosynthesis of secondary metabolites by plants

Course outcomes (CO’s)

After successful completion, the students will understand

The difference between Animal and Plant cell structure
Significance of plant proteins

Metabolism in plants

Various microenvironment required for plant growth
The process of nitrogen fixation

Biosynthesis of secondary metabolites by plants
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Unit 1

Plant cell structure and Photosynthesis

Structure of Plasma membrane, Vacuole and tonoplast membrane, cell wall, plastids and
peroxisomes. Photosynthesis - Structure of PSI and PSII complexes, Light reaction, Cyclic
and non cyclic photophosphorylation.

Unit 2

Carbon assimilation and Plant Respiration

Carbon assimilation - Calvin cycle and regulation; C4 cycle and Crassulacean acid
metabolism (CAM). Respiration - Overview of glycolysis, Alternative reactions of
glycolysis, Regulation of plant glycolysis, Translocation of metabolites across
mitochondrial membrane, TCA cycle, Alternative NAD(P)H oxidative pathways; Cyanide
resistant respiration and Photorespiration.

Unit 3

Nitrogen metabolism

Biological Nitrogen fixation by free living and in symbiotic association, structure and
function of enzyme Nitrogenase. Nitrate assimilation: Nitrate and Nitrite reductase.
Primary and secondary ammonia assimilation in plants; ammonia assimilation by
Glutamine synthetase- glutamine oxoglutarate amino transferase (GS-GOGAT) pathway.
Seed storage proteins in legumes and cereals.

Unit 4
Regulation of plant growth and Plant tissue culture
Introduction to plant hormones and their effect on plant growth and development,
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Regulation of plant morphogenetic processes by light. Plant tissue culture - Cell and tissue
culture techniques, types of cultures: organ and explants culture, callus culture, cell
suspension culture and protoplast culture. Plant regeneration pathways: organogenesis and
somatic embryogenesis. Applications of cell and tissue culture and somoclonal variation.

Unit 5
Plant Secondary metabolites
Representatives alkaloid group and their amino acid precursors, function of alkaloids,

Examples of major phenolic groups; simple phenylpropanoids, Coumarins, Benzoic acid
derivatives, flavonoids, tannins and lignin, biological role of plant phenolics,
Classification of terpenoids and representative examples from each class, biological
functions of terpenoids.

REFERENCES

Bowsher, C., Steer, M., Tobin, A., (2008). Plant Biochemistry. Garland science ISBN
978-0-8153-4121-5.

Biochemistry and molecular Biology of plant-Buchanan. (2005) 1% edition. Publisher: | K
International. ISBN-10: 8188237116, ISBN-13: 978-8188237111.

Dey, P.M., and Harborne, J.B., (1997). Plant Biochemistry. Academic Press ISBN-
10:0122146743, ISBN-13:978-0122146749
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Semester V
16BCU503-B ADVANCED CELL BIOLOGY 4H-4C

Instruction hours/week: L:4 T:0 P:0 Marks: Internal: 40 External: 60 Total: 100
End Semester Exam: 3 Hours

Course objectives
Equip the students:
e To understand the organization of plasma membrane
To understand the cell- cell interactions
To understand the cell cycle and cell division
On the structure and functions of various sub-cellular organelle
To understand the cancer biology
To grow and characterize the cancer cell

Course outcomes (CO’s)
After successful completion of the course, the student will:
1. Composition of plasma membrane and transport in nucleus
2. Understand the methods of cell-cell interactions
3. Know the stages in cell cycle and cell division
4. Recognise the mechanism behind the protein sorting and transport to their
destinations
5. Ensure the stages of cancer
6. Cell culture studies and instrumentation analysis.

Unit 1

Plasma Membrane and Nuclear Transport

Properties and Composition of Cell Membrane; Structure of Nuclear Envelope; Nuclear Pore
Complex; Transport Across Nuclear Envelope; Regulation of Nuclear Protein Import and
Export. Transport across plasma membrane

Unit 2

Cell-Cell Interaction

Cell-Cell Interactions and Cell-Matrix Interactions; Components of Extracellular Matrix:
Collagen and Non-Collagen Components; Tight Junctions; Gap Junctions; Desmosomes;
Hemidesmosomes: Focal adhesions and plasma desmata; Cell wall; Role of cell interaction
in development

Unit 3

Cell Cycle and Programmed Cell Death

Overview of The Cell Cycle; Eukaryotic Cell Cycle; Events Of Mitotic Phase; Cytokinesis;
Events Of Meiosis And Fertilization; Regulation Of Cell Division And Cell Growth;
Apoptosis And Necrosis, Stem Cells And Maintenance of Adult Tissues,

Hematopoiesis,

Embryonic Stem Cells and Therapeutic Cloning.
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Unit 4
Cancer Biology
Development and causes Of Cancer; Genetic Basis of Cancer; Oncogenes, Tumor Viruses;

Molecular Approach to Cancer Treatment.

Unit 5
Advanced Methods in Cell Biology
Ultracentrifugation, Fluorescence Microscopy- FACS, Confocal Microscopy, Electron

Microscopy, Plant and Animal Cell Culture, Immunohistochemistry.

REFERENCES
Cooper, G.M., and Hausman, R.E., (2009) The Cell: A Molecular Approach. 5th
edition. ASM Press & Sunderland, Washington, D.C.; Sinauer Associates, MA.

Karp, G., (2010) Cell and Molecular Biology: Concepts and Experiments. 6 edition.
John Wiley & Sons. Inc.

Alberts, B., Johnson,A., Lewis, J., and Enlarge, M., (2008) Molecular Biology of the Cell.
5th ed., Garland Science (Princeton).

Lodish, H., Berk, A., Zipursky, S.L., Matsudaira, P., Baltimore, D., and Darnell. J.,
(2012). Molecular Cell Biology. 7th ed., W.H. Freeman & Company (New York).

Becker, W.M., Kleinsmith, L.J., Hardin, J., and Bertoni, G.P., (2009). The World of the
Cell. 7th edition. Pearson Benjamin Cummings Publishing , San Francisco.
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Semester V
16BCU504-A MOLECULAR BASIS OF NON- INFECTIOUS 4H-4C
HUMAN DISEASE

Instruction hours/week: L:4 T:0 P:0 Marks: Internal: 40 External: 60 Total: 100
End Semester Exam: 3 Hours

Course objectives

Equip the students with

e Concept of infection

Classification of infectious pathogens

Steps involved in the infection of a pathogenic bacteria

Steps involved in the infection of a pathogenic viruses

Steps involved in the infection of a pathogenic parasites

Methods to prevent/treat infections

Course outcomes (CO’s)

After successful completion, the students will understand
Concept of infection

Variety of infectious pathogens

The process of infection by pathogenic bacteria
The process of infection by pathogenic viruses
The process of infection by pathogenic parasites
How to prevent/treat infections

oM E

Unit 1

Nutritional disorders

Overview of major and minor nutrient components in the diet. Balanced diet and the
concept of RDA. Nutrient deficiencies; Kwashiorkor and Marasmus, Scurvy, beri beri,
pellagra and B12 deficiency, Xerophthalmia and Night blindness, Vitamin D
deficiency, Vitamin K deficiency. Discuss with relation to biochemical basis for
symptoms. Obesity and eating disorders like Anorexia nervosa and Bullemia.

Unit 2

Metabolic and Lifestyle disorders

Diabetes mellitus A metabolic syndrome and the relationship with hypertension,
obesity, hypothyroidism and stress. Cardio vascular disorders and Atherosclerosis-
defining the broad spectrum of ailments that fall in this category, understanding the
factors that contribute to the syndrome, stages of disorder and the management of the
condition. Irritable bowel syndrome- biochemistry behind the disorder and the influence
of diet, stress and environment on the condition.

Unit 3

Cancer: Initiation and stages of progression

Cancer: characteristics of a transformed cell, causes and stages of Cancer, molecular
basis for neoplastic growth and metastasis, Proto-oncogenes and tumor suppressor
genes; Cancer causing mutations; Tumor viruses; Biochemical analysis of cancer;
Molecular approaches to cancer treatment.
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Unit 4

Diseases due associated with misfolded proteins and multifactorial complex
disorders

Introduction to protein folding and proteosome removal of misfolded proteins; etiology
and molecular basis for Alzheimer's, Prion diseases, Huntington's Chorea, sickle cell
anemia, Thalassemia. Understanding the definition of multifactorial diseases. Polygenic
diseases and the relationship of environmental factors and genetic makeup in the onset
of diseases.

Disorders of mood : Schizophrenia, dementia and anxiety disorders. Polycystic ovarian

syndrome, Parkinson’s disease, ALS

Unit 5

Monogenic diseases

In born errors in metabolism: PKU, Alkaptonuria, Maple syrup urine disease; Receptor
and transport defects: Cystic fibrosis, Long QT syndrome, familial
hypercholesterolemia, Achondroplasia. Hemoglobinopathies and clotting disorders.

REFERENCES

Willey, J.M., Sherwood, L.M., Woolverton, C.J. (2008). Prescott, Harley, Klein's
Mlcroblology, 7" Ed., Mc Graw Hill International Edition (New York) ISBN: 978-007-
126727.

Mandell, Douglas and Bennett. S., (2008). Principles and practices of Infectious
diseases, 7™ edition, Volume, 2. Churchill Livingstone Elsevier.

Kenneth, J.R., Ray, C.G., (2010). Sherris Medical Microbiology: An Introduction to
Infectious Diseases by Publisher: McGraw-Hill.

Patrick, R., Murray, K.S., Michael A.R., and Pfaller, (2011). Medical Microbiology,
Elsevier Health Sciences
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Semester V
16BCU504-B MOLECULAR BASIS OF INFECTIOUS DISEASES 4H-4C

Instruction hours/week: L:4 T:0 P:0 Marks: Internal: 40 External: 60 Total: 100
End Semester Exam: 3 Hours

Course objectives
Equip the students with

o Concept of infection

o Classification of infectious pathogens

o Steps involved in the infection of a pathogenic bacteria

o Steps involved in the infection of a pathogenic viruses

o Steps involved in the infection of a pathogenic parasites

o Methods to prevent/treat infections

Course outcomes (CO’s)

After successful completion, the students will understand
1. Concept of infection
2. Variety of infectious pathogens
3. The process of infection by pathogenic bacteria
4. The process of infection by pathogenic viruses
5. The process of infection by pathogenic parasites
6. How to prevent/treat infections

Unit 1

Classification of infectious agents

Bacteria, Viruses, protozoa and fungi. Past and present emerging and re-emerging
infectious diseases and pathogens. Source, reservoir and transmission of pathogens,
Antigenic shift and antigenic drift. Host parasite relationship, types of infections
associated with parasitic organisms. Overview of viral and bacterial pathogenesis.
Infection and evasion.

Unit 2

Overview of diseases caused by bacteria

Detailed study of tuberculosis: History, causative agent, molecular basis of host
specificity, infection and pathogenicity, Diagnostics, Therapeutics, inhibitors and
vaccines. Drug resistance and implications on public health. Other bacterial diseases
including Typhoid, Diphtheria, Pertussis, Tetanus, Typhoid and Pneumonia.

Unit 3

Overview of diseases caused by Viruses

Detailed study of AIDS, history, causative agent, pathogenesis, Diagnostics, Drugs and
inhibitors. Other viral diseases including hepatitis, influenza, rabies, chikungunya and

polio.

Unit 4

Overview of diseases caused by Parasites

Detailed study of Malaria, history, causative agents, Vectors, life cycle, Host parasite
interactions, Diagnostics, Drugs and Inhibitors, Resistance, Vaccine development.
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Other diseases including leishmaniasis, amoebiasis.

Unit 5
Overview of diseases caused by other organisms
Fungal diseases, General characteristics. Medical importance of major groups,

pathogenesis, treatment.

REFERENCES

Willey, J.M., Sherwood, L.M., Woolverton, C.J. Prescott, Harley, (2008) Klein's
Mlcroblology 7" Ed., Mc Graw H|II International Edition (New York)

ISBN: 978-007- 126727

Mandell, Douglas and Bennett, S., (2010). Principles and practices of Infectious
diseases, 7" edition, Volume, 2. Churchill Livingstone Elsevier.

Kenneth, J., Ryan, C., Ray, G., (2010). Sherris Medical Microbiology: An Introduction
to Infectious Diseases by Publisher: McGraw-Hill

Patrick R. Murray, Ken S. Rosenthal, Michael A., (2010).Medical Microbiology
Elsevier Health Sciences
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Semester V
16BCU512-A BASIC MICROBIOLOGY 4H-2C
PRACTICAL-A

Course objectives
To impart hands-on training on

e Sterilization methods

e Autoclave, filtration techniques

e Preparation of microbial culture media
Assessment of bacterial strains
Pure cultures using streaking methods
Colony counting

Course outcomes (CO’s)

After successful completion, the students will understand
Sterilization methods

Autoclave, filtration techniques

Preparation of microbial culture media
Assessment of bacterial strains

Pure cultures using streaking methods

Colony counting

ok wdE

Experiments

1. Microbiology Laboratory Practices and Biosafety.

2. To study the principle and applications of important instruments (biological safety cabinets,
autoclave, incubator, BOD incubator, hot air oven, light microscope, pH meter).

3. Preparation and sterilization of culture media for bacterial cultivation.

4. Study of different shapes of bacteria, fungi, algae, protozoa using permanent

slides/pictographs.

5. Staining of bacteria using Gram stain.

6. Isolation of pure cultures of bacteria by streaking method.

7. Estimation of CFU count.

REFERENCES
Atlas, R.M., (1997). Principles of Microbiology. 2nd edition. W M.T.Brown Publishers.

Pelczar, M.J, Chan, E.C.S., and Krieg, N.R., (1993). Microbiology. 5th edition. McGraw Hill
Book Company .

Kannan, N., (2003). Laboratory Manual in Microbiology, Panima Publishing Corporation,
Bangalore.
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Semester V
16BCU512-B NUTRITIONAL BIOCHEMISTRY 4H-2C
PRACTICAL-B

Instruction hours/week: L:0 T:0 P:4 Marks: Internal: 40 External: 60 Total: 100
End Semester Exam: 3 Hours

Course objectives
To impart hands-on training on

e Estimation of vitamin

e Homocysteine measurements
Assessment of protein energy malnutrition
Obesity assessments
Oxidative stress measurements
BMD assessments

Course outcomes (CO’s)
After successful completion, the students will understand
1. Estimation of vitamin
2. Homocysteine measurements
3. Assessment of protein energy malnutrition
4. Obesity assessments
5. Oxidative stress measurements
6. BMD assessments

Experiments

Bioassay for vitamin (Any one).

Homocystiene estimation by colorimetric method.

Serum/ urine MMA estimation.

Anthropometric identifications for Kwashiorkor, Marasmus and Obesity.
Determination of oxidative stress: TBARS, antioxidant enzymes in hemolysate.
Vitamin A/E estimation in food item.

Bone densitometry /bone ultrasound test demonstration (visit to a nearby clinic)

NouobkowhE

REFERENCES
Devlin, T.M., (2011). Textbook of Biochemistry with Clinical Correlations. John

Wiley & Sons, Inc. (New York), ISBN: 978-0-4710-28173-4.

Williams, M.H., Anderson, D.E., Rawson, E.S., (2013). Nutrition for health, fitness and
sport. McGraw Hill international edition. ISBN-978-0-07-131816-7.

Mahan, L.K, Strings, S.E., Raymond, J., (2012). Krause’s Food and Nutrition Care
process. Elsevier’s Publications. ISBN- 978-1-4377-2233-8.

Coombs, G.F., (2008). The vitamins, Fundamental aspects in Nutrition and
Health. Elsevier’s Publications. ISBN-13- 978-0-12- 183493-7.

Gibson R., (2005). Principles of Nutritional Assessment. Oxford University Press.
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Semester V
16BCU513-A PLANT BIOCHEMISTRY 4H-2C
PRACTICAL-A

Instruction hours/week: L:0 T:0 P:4 Marks: Internal: 40 External: 60 Total: 100
End Semester Exam: 3 Hours

Course Objectives:

To impart hands-on training on

Preparation of plant tissue lysates

Estimation of enzymes during germination

Extraction of enzymes from plant source

Separation of plant metabolites using TLC

PTC media preparation, culturing techniques

Vitamin assessments.

ook wnE

Course outcomes (CO’s)s:

After successful completion, the students will understand
Preparation of plant tissue lysates

Estimation of enzymes during germination
Extraction of enzymes from plant source
Separation of plant metabolites using TLC

PTC media preparation, culturing techniques
Vitamin assessments

ok wdE

Experiments

1. Induction of hydrolytic enzymes proteinases /amylases/lipase during
germination
Extraction and assay of Urease from Jack bean
Estimation of carotene/ascorbic acid/phenols/tannins in fruits and vegetables
Separation of plant pigments by TLC
Culture of plants (explants).

abrown

REFERENCES

Bowsher, C., Steer, M., and Tobin, A., (2008). Plant Biochemistry, Garland science
ISBN 978-0-8153-4121-5.

Biochemistry and molecular Biology of plant-Buchanan. (2005) 1 edition. Publisher: 1
K International. ISBN-10: 8188237116, ISBN-13: 978-8188237111.

Dey P.M and Harborne J.B. (1997). Plant Biochemistrg SEditors) Publisher:
Academic Press ISBN-10:0122146743, ISBN-13:978-0122146749
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Semester V
16BCU513-B ADVANCED CELL BIOLOGY 4H-2C
PRACTICAL-B

Instruction hours/week: L:0 T:0 P:4 Marks: Internal: 40External: 60 Total: 100
End Semester Exam: 3 Hours

Course Objectives
To impart hands-on training:
= Sterilization analysis and good culture pracice
= On how to visualize the cells
= On phase contrast microscopy
= On how to identify different stages of mitosis and meiosis
= On staining techniques to identify the cell types
= On how to count the cells using hemocytometer

Course outcomes (CO’s)
After successful completion of the course, the student will:
1. Follow the good practice in lab
2. Be able to visualize the cells
3. Use the phase contrast microscopy at appropriate magnifications
4. Identify the cells using staining techniques
5. Interpret various stages of cell division
6. Count the cells manually using hemocytometer

Experiments

Aseptic technique and good culture practice

Measurement of the size of the cells in light microscope

Isolation of organelles by sub-cellular fractionation.

Study of cell viability /death assay by use of trypan blue and MTT assay.

Study of apoptosis through analysis of DNA fragmentation patterns in mitochondria.
Identification and study of cancerous cells using permanent slides and
photomicrographs.

7. Histopathology procedure (Demo)

oakrwnE

REFERENCES
Cooper, G.M., and Hausman, R.E., (2009). The Cell: A Molecular Approach. 5th
edition. ASM Press & Sunderland, Washington, D.C.; Sinauer Associates, MA.

Karp, G., (2010). Cell and Molecular Biology: Concepts and Experiments. 6 edition.
John Wiley & Sons. Inc.

Alberts, B., Johnson,A., Lewis, J., and Enlarge, M., (2008). Molecular Biology of the
Cell. 5th ed., Garland Science (Princeton).

Lodish, H., Berk, A., Zipursky, S.L., Matsudaira, P., Baltimore, D. and Darnell. J.,
(2012). Molecular Cell Biology. 7th ed., W.H. Freeman & Company (New York).

Becker, W.M., Kleinsmith, L.J., Hardin. J., and Bertoni, G.P., (2009). The World of
the Cell. 7th edition. Pearson Benjamin Cummings Publishing, San Francisco.
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16BCU514-A MOLECULAR BASIS OF NON INFECTIOUS Semester V
HUMAN DISEASE PRACTICAL-A 4H-2C

Instruction hours/week: L:0 T:0 P:4  Marks: Internal: 40External: 60 Total:100
End Semester Exam: 3 Hours

Course objectives

To impart hands-on training on
e Preparation of slides for infectious pathogens
e the principle behind WIDAL test
e the basis of Gram staining

the detection of pathogens using PCR

Dot Blot principles

differential diagnosis

Course outcomes (CO’s)

After successful completion, the students will understand
Preparation of slides for infectious pathognes

the principle behing WIDAL test

the basis of Gram staining

the detection of pathogens using PCR

Dot Blot principles

differential diagnosis

ok wdE

Experiments
1. Anthropometric measurements for normal and high risk individual and

identifications for Kwashiorkor, Marasmus and Obesity

2. Estimation of homocysteine levels in serum

3. Estimation of glycosylated hemoglobin

4. Permanent slides for different types of cancer

5. Diagnostic profile for assessment of CVS and Diabetes mellitus using case
studies.

6. Bone densitometry test demonstration (visit to a nearby clinic)

REFERENCES

Prescott, Harley, (2008). Klein's Microbiology 7" Ed., Willey, J.M., Sherwood, L.M.,
Woolverton, C.J. Mc Graw Hill International Edition (New York) ISBN: 978-007-
126727.

Mandell, Douglas and Bennett.S, (2009). Principles and practices of Infectious
diseases, 7™ edition, VVolume, 2. Churchill Livingstone Elsevier.

Kenneth, J., Ryan, C., and Ray, G., (2008). Sherris Medical Microbiology: An
Introduction to Infectious Diseases, Publisher: McGraw-Hill

Patrick R., Ken, S., and Pfaller, M.A., (2008). Medical Microbiology by Elsevier Health
Sciences
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Semester V
16BCU514-B MOLECULAR BASIS OF INFECTIOUS DISEASES
PRACTICAL-B 4H-2C

Instruction hours/week: L:0 T:0 P:4  Marks: Internal: 40 External: 60 Total: 100
End Semester Exam: 3 Hours

Course objectives

To impart hands-on training on

e Preparation of slides for infectious pathogens

The principle behind WIDAL test

The basis of Gram staining

The detection of pathogens using PCR

Dot Blot principles

Differential diagnosis

Course outcomes (CO’s)

After successful completion, the students will understand
1. Preparation of slides for infectious pathognes
2. The principle WIDAL test
3. The basis of Gram staining
4. The detection of pathogens using PCR
5. Dot Blot principles
6. Differential diagnosis

Experiments

1. Permanent slides of pathogens. Mycobacterium tuberculosis, Leishmania,
Plasmodium falciparum

WIDAL test

Gram staining

Acid fast staining

PCR based diagnosis (Demo)

Dot Blot ELISA

g o

REFERENCES
Willey, J.M., Sherwood, L.M., and Woolverton, C.J., (2008). Prescott, Harley, Klein's

Microbiology, 7" Ed., Mc Graw Hill International Edition (New York) ISBN: 978-007-
126727.

Mandell, Douglas and Bennett.S, Principles and practices of Infectious diseases, 7"
edition, Volume, 2. Churchill Livingstone Elsevier.

Ryan, K.J., and Ray, C.G., (2008). Sherris Medical Microbiology: An Introduction to
Infectious Diseases by Publisher: McGraw-Hill

Murray, P.R., Rosenthal, K.S., and Pfaller, M.A., (2008). Medical Microbiology by
Elsevier Health Sciences
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Semester VI
16BCU601-A GENETIC ENGINEERING AND BIOTECHNOLOGY 3H-3C

Instruction hours/week: L:3 T:0 P:0  Marks: Internal: 40 External: 60 Total: 100
End Semester Exam: 3 Hours

Course objective

Equip the students on:

Principles behind recombinant DNA technology
Tools required for recombinant DNA technology
Cloning and expression vectors

Production of industrial relevant proteins

Production of drugs for clinical applications
Application of rDNA technology in crop improvement

Course outcomes (CO’s)

After successful completion, the students will understand

The principles behind recombinant DNA technology
Various tools required for recombinant DNA technology
Cloning and expression vectors

Production of industrial relevant proteins

Production of drugs for clinical applications like insulin
Application of rDNA technology in crop improvement

oM E

Unit 1

Introduction to recombinant DNA technology : Overview of recombinant DNA
technology. Restriction and modification systems, restriction endonucleases and other
enzymes used in manipulating DNA molecules, separation of DNA by gel
electrophoresis. Extraction and purification of plasmid and bacteriophage DNA.
Joining of DNA fragments :Ligation of DNA molecules. DNA ligase, sticky ends,
blunt ends, linkers and adapters. Synthetic oligonucleotides, synthesis and use.

Unit 2

Cloning vectors for prokaryotes and eukaryotes : Plasmids and bacteriophages as
vectors for gene cloning. Cloning vectors based on E. coli plasmids, pBR322, pUCS,
pGEM3Z. Cloning vectors based on M13 and A bacteriophage. Vectors for yeast, higher
plants and animals.

DNA sequencing : DNA sequencing by Sanger’s method, modifications based on
Sanger’s method. Automated DNA sequencing. Pyrosequencing.

Unit 3

Introduction of DNA into cells and selection for recombinants : Uptake of DNA by
cells, preparation of competent cells. Selection for transformed cells. Identification for
recombinants - insertional inactivation, blue-white selection. Introduction of phage
DNA into bacterial cells. Identification of recombinant phages. Introduction of DNA
into animal cells, electroporation.
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Methods for clone identification

The problem of selection, direct selection, marker rescue. Gene libraries, identification
of a clone from gene library, colony and plaque hybridization probing, methods based
on detection of the translation product of the cloned gene.

Unit4
Polymerase chain reaction: Fundamentals of polymerase chain reaction, designing
primers for PCR. Studying PCR products. Cloning PCR products. Real time PCR.

Expression of cloned genes : Vectors for expression of foreign genes in E. coli,
cassettes and gene fusions. Challenges in producing recombinant protein in E. coli.
Production of recombinant protein by eukaryotic cells. Fusion tags and their role in
purification of recombinant proteins.

Unit 5

Applications of genetic engineering in Biotechnology: Site—directed mutagenesis and
protein engineering. Applications in  medicine, production of recombinant
pharmaceuticals such as insulin, human growth hormone, factor VIII.

Recombinant vaccines. Gene therapy. Applications in agriculture - plant genetic
engineering, herbicide resistant crops, problems with genetically modified plants, safety
concerns.

REFERENCES
Brown, T.A., (2010). Gene Cloning and DNA Analysis 6 ed., Wiley-Blackwell
publishing (Oxford, UK), ISBN: 978-1-4051-8173-0.

Primrose, SB and Twyman, R. M., (2006). Principles of Gene Manipulation and
Genomics 7™ ed Blackwell publlshlng (Oxford, UK) ISBN:13: 978-1-4051-3544-3.

Glick, B.R., Pasternak, J.J. and Patten, C.L., (2010) Molecular Biotechnology:
Principles and Applications of Recombinant DNA 4™ ed., ASM Press (Washington
DC), ISBN: 978-1-55581-498-4 (HC).
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Semester VI
16BCU601-B RECOMBINANT DNA TECHNOLOGY 4H-4C

Instruction hours/week: L:3 T:0 P:0 Marks: Internal: 40 External: 60  Total: 100
End Semester Exam: 3 Hours

Course objectives

Equip the students with:

e Handling of Escherichia coli

Isolation of plasmid DNA from Escherichia coli

Restriction digestion using enzymes

Amplification using PCR

Transformation of plasmid into Escherichia coli

Western blotting demonstration

Course outcomes (CO’s)
After successful completion, the students will
1. Know the precautions of handling Escherichia coli
2. lsolate the plasmid DNA from Escherichia coli
3. Restriction digestion using enzymes such as ECoRlI, Hind 1l
4. Amplify the rDNA using PCR
5. Understand the techniques related to transformation of plasmid into Escherichia
coli
6. Understand the steps involved in Western blot analysis

Unit 1
Work flow for in silico cloning

Unit 2
Preparation of media, antibiotic solution, culturing of E. coli, isolation of single
Colonies

Preparation of LB broth and agar.

Inoculation of medium.

Preparation of glycerol stocks of bacterial strains.
Obtaining isolated colonies by streak plate method.
e Preparation of stock solutions.

Unit 3
Overview of plasmid vectors and methods of isolation Isolation of
plasmid by alkaline lysis method.

e Isolation of plasmid DNA using column chromatography (kit).

Unit 4
Characterization of plasmid by gel electrophoresis

e Digestion of plasmid DNA with restriction enzymes and analysis of the
fragments.
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Unit 5

Cloning of a gene in a vector and functional analysis No. of Hours : 12
Polymerases chain reaction (parametric optimization, primer designing), ligation,
introduction of DNA construct into host cells, selection of recombinants.

Amplification of DNA segment/gene of interest by PCR.

Purification of PCR product, digestion of insert and vector by restriction enzymes
for directional cloning, purification of insert and digested vector by gel extraction.
Ligation of vector and insert.

Preparation of competent cells of E. coli DH5a and transformation with the
ligation mixture.

Functional selection of recombinants (blue/white selection and eGFP
fluorescence).

REFERENCES

Green, M.R., and Sambrook, J., (2012). Molecular Cloning: A laboratory Manual
Vol. 1-3, 4" ed., Cold Spring Harbour Laboratory Press (New York). ISBN: 978-1-
936113-41-5/ ISBN: 978-1-936113-42-2.
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Semester VI

16BCU611-A GENETIC ENGINEERING AND BIOTECHNOLOGY 3H-1C
PRACTICAL-A
Instruction hours/week: L:0 T:0 P:3 Marks: Internal: 40 External: 60 Total: 100
End Semester Exam: 3 Hours

Course objectives
Equip the students with:

e Handling of Escherichia coli
Isolation of plasmid DNA from Escherichia coli
Restriction digestion using enzymes
Amplification using PCR
Transformation of plasmid into Escherichia coli
Western blotting demonstration

Course outcomes (CO’s)
After successful completion, the students will
1. Know the precautions of handling Escherichia coli
2. lsolate the plasmid DNA from Escherichia coli
3. Restriction digestion using enzymes such as ECoRlI, Hind 111
4. Amplify the rDNA using PCR
5. Understand the techniques related to transformation of plasmid into Escherichia
coli
6. Understand the steps involved in Western blot analysis

Experiments

Isolation and estimation of DNA, RNA and protein from animal source
Isolation of plasmid DNA from E. coli cells.

Agarose gel electrophoresis of DNA

Digestion of plasmid DNA with restriction enzymes.

Amplification of a DNA fragment by PCR.

Transformation of E. coli cells with plasmid DNA.

Western Blotting( Demo)

NourowdE

REFERENCE
Brown, T.A., (2010). Gene Cloning and DNA Analysis 6™ ed., Wiley-Blackwell
publishing (Oxford, UK), ISBN: 978-1-4051-8173-0.

Primrose, SB and Twyman, R.M., (2006). Principles of Gene Manipulation and
Genomics 71" ed Blackwell publlshlng (Oxford, UK) ISBN:13: 978-1-4051-3544-3.

Glick, B.R., Pasternak, J.J. and Patten, C.L. (2010) Molecular Biotechnology: Principles
and Appllcatlons of Recombinant DNA 4 ed., ASM Press (Washington DC), ISBN:
978-1-55581-498-4 (HC).
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Semester VI
16BCU611-B RECOMBINANT DNA TECHNOLOGY 3H-1C
PRACTICAL-B

Instruction hours/week: L:0 T:0 P:3  Marks: Internal: 40 External: 60 Total: 100
End Semester Exam: 3 Hours
Course objectives
Equip the students with:
e Handling of streak plate method
Isolation of plasmid DNA from Escherichia coli
Restriction digestion using enzymes
Amplification using PCR
Transformation of plasmid into Escherichia coli
Western blotting demonstration

Course outcomes (CO’s)
After successful completion, the students will
1.Know the handling of streak plate method
2.Isolate the plasmid DNA from Escherichia coli
3.Restriction digestion using enzymes such as ECoRlI, Hind 11
4. Amplify the rDNA using PCR
5.Understand the techniques related to transformation of plasmid into Escherichia
coli
6.Understand the steps involved in Western blot analysis

Experiments

1. Obtaining isolated colonies by streak plate method.
2. Isolation of plasmid by alkaline lysis method.
3. Isolation of plasmid DNA using column chromatography (kit).

4. Digestion of plasmid DNA with restriction enzymes and analysis of the
fragments(Demo).

5. Amplification of DNA segment/gene of interest by PCR.

6. Preparation of competent cells of E. coli DH50 and transformation with the
ligation mixture.

7. Functional selection of recombinants (blue/white selection and eGFP
fluorescence).

REFERENCES

Green, M.R., and Sambrook, J., (2012). Molecular Cloning: A laboratory Manual
Vol. 1-3, 4" ed., Cold Spring Harbour Laboratory Press (New York). ISBN: 978-1-
936113-41-5/ ISBN: 978-1-936113-42-2.
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Semester VI
16BCU6B02-A BIOSTATISTICS 4H-4C

Instruction hours/week: L:4 T:0P:0  Marks: Internal: 40 External: 60 Total: 100
End Semester Exam: 3 Hours

Course objectives
Equip the students with:

e Definition and representation styles of data

e Analysis of data using correlation to understand the interdependence

e Analysis of data using regression to understand the interdependence

e To learn various measures of central values and standard deviation.

e To understand the relationship between two variables.

e To test the significance of a particular data by various parameters.

Course outcomes (CO’s)

After successful completion, the students will:

Use appropriate representation styles to present the data
Perform correlation analysis

Perform regression analysis

Calculate mean, median, mode and standard deviation.
Calculate the relationship between two variables.

Test the significance of a particular data by various parameters.

ocouarwnE

Unit 1
Definitions-Scope of Biostatistics- Variables in biology, collection, classification and
tabulation of data- Graphical and diagrammatic representation.

Unit 2
Measures of central tendency — Arithmetic mean, median and mode. Measures of
dispersion-Range, standard deviation, Coefficient of variation.

Unit 3
Correlation — Meaning and definition - Scatter diagram —Karl Pearson’s correlation
coefficient. Rank correlation.

Unit 4
Regression: Regression in two variables — Regression coefficient problems — uses of
regression.

Unit 5
Test of significance: Tests based on Means only-Both Large sample and Small sample
tests - Chi square test - goodness of fit.

TEXT BOOK
Pillai R.S.N., and Bagavathi V., 2002.,Statistics , S. Chand & Company Ltd, New Delhi.
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REFERENCES

Jerrold H.Z., (2003). Biostatistical Analysis, Fourth Edition, Pearson Education (Pvt.,
Ltd.,) New Delhi.

Arora, P.N., (1997). A foundation course statistics, S.Chand & Company Ltd, New Delhi.
Navnitham, P.A., (2004). Business Mathematics and Statistics, Jai Publications, Trichy,

Gupta S.P., (2001). Statistical methods, Sultan Chand & Sons, New Delhi.

Bachelor of Science, Biochemistry, 2016, Karpagam University, Coimbatore-641 021, India 97



B.Sc., Biochemistry 2016-2017
Semester VI
16BCU602-B FUNDAMENTALS OF NANO TECHNOLOGY 4H-4C

Instruction hours/week: L:4 T:0 P:0 Marks: Internal: 40 External: 60 Total: 100
End Semester Exam: 3 Hours

Course objectives
Equip the students with
e Structure and modeling of Nanoparticles

¢ Interactions between atoms and molecules
e Building block of nanostructures

e Synthesis and formation of nanotubes

¢ Nanomachine and devices

e Characteristic feature of nanomachine

Course outcomes (CO’s)
After successful completion, the students will understand
1. Structure and properties of nanoparticles

2. Types of forces formed between atoms and molecules
3. Biological building blocks and nanostructures

4. Synthesis and application of nanomaterial

5. Types of nanomachines and nanodevices

6. Applications of nanodevices

Unit 1

Nanostructre and Properties: Structure- size Dependence of properties, Localized
particles- Donors, Acceptors and Deep Traps, Mobility, Excitons Properties of
nanoparticles-Metal nanoclusters —theoretical modeling of nanoparticles, geometric
structure, electronic structure, Semiconducting nanoparticles-optical properties,
photofragmentation, coulombic explosion.

Unit 2

Forces Between Atoms and Molecules:Thermodynamic aspects of intermolecular
forces — Strong intermolecular forces — Covalent and coulomb interactions — Interactions
involving polar molecules — Interactions involving thepolarization of molecules — Van
der Waals forces — Repulsive forces, total intermolecular pairpotentials, and liquid
structure — Special Interactions — Hydrogen bonding, Hydrophobic, and Hydrophilic
interactions.

Unit 3

Biological Materials: Biological building blocks-sizes of building blocks and
nanostructures, polypeptide Nanowire and protein nanoparticles. Nucleic acids-DNA
Double nanowire, biological nanostructures-examples of proteins, miscelles and vesicles,
multilayer films.

Unit 4
Synthesis of Nanomaterials: Top down — ball milerling; Bottom up — co-precipitaion —
sol-gel — electrodeposition — using natural nanoparticles — chemical vapor deposition. The
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Carbon Nanotube — New Forms of Cabon — Types of Nanotubes — Formation of
Nanotubes — Uses for nanotubes — Biological Applications

Unit 5

Applications of nanotechnology: Nanomachines and nanodevices-
Microelectromechanical systems (MEMSs), Nanoelectrochemical systems (NEMSSs)-
fabrication, nanodevices and nanomachines, molecular and supramolecular switches-
photochemical switching, current-voltage characteristics

TEXT BOOKS

Poole, C.P., and Owens J.F., (2003). Introduction to Nanotechnology” Wiley- Interscience.
REFERENCES

Israelachvili, J.N., (2008). Intermolecular and surface forces. Academic Press.

Ratner, M.A., and Ratner, D., (2002). Nanotechnology: A Gentle Introduction to the Next
Big Idea” ,First Edition,Prentice Hall PTR.

Wilson, M., Kannangara, K., Smith, G., Simmons, M.,and Raguse, B., (2005).
Nanotechnology: basic science and emerging technologies, Overseas Press.
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Semester VI
16BCU6B03-A DRUG BIOCHEMISTRY 4H-4C

Instruction hours/week: L:4 T:0P:0 Marks: Internal: 40External: 60 Total: 100
End Semester Exam: 3 Hours

Course objectives

Equip the students with:

Definition and classification of drugs

Basics of Pharmacokinetics of a drug

Basics of Pharmacodynamics in living system

Mechanism of action of drugs

Toxicity assessment

Drug abuse

Course outcomes (CO’s)

After successful completion, the students will understand
Definition and classification of drugs

Basics of Pharmacokinetics of a drug

Basics of Pharmacodynamics in living system
Mechanism of action of drugs

Toxicity assessment

Drug abuse

ocouarwnE

Unit 1

Introduction to drug Biochemistry: Classification, routes of administration — factors
influencing dosage and drug action, Absorption and distribution of drugs, binding of
drugs to plasma proteins, Drug Dose relationship (LDso, EDso, therapeutic index), Drug —
Receptor interaction, Drug binding forces, Receptor theories, Drug — Receptor
interaction. Bioavailability; Pharmaco Kinetics.

Unit 2

Drug metabolism: Drug Biotransformation pathways - phase | — oxidation, reduction
and hydroxylation. Phase IlI- Conjugation, Elimination of drugs from body system.
Storage of drugs in adipose tissue.

Unit 3

Drug abuse; drug dependence; drug resistance- Biological mechanism, ways to
overcome.

Chemotherapy: Antibacterials — Mode of action of sulfonamides, penicillin,
streptomycin, tetracycline, chloramphenicol, antiviral drugs, antifungal drugs;
Antimetabolites of folate, purines & pyrimidines, Anti tubercular drugs.

Unit 4

Mechanism of action drugs used in the treatment of diabetes mellitus (Acarbose,
Biguanides), AIDS (Azidophymidine, Didanosine), cancer(Mechlorethamine, Busulfan),
heart (Amrinone, Digoxin) and kidney disorder (Benzophiadiazines, furosemide);
antiepileptic  drug(Lamictal, Tapclob), drugs for cough (Dextromethorphane
Hydrobromide, Noscapine) and bronchial asthma (Salbutamol, Aminophylline), diuretics
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(Manitol, Xanthine), anti ulcer drugs (Cimetidine, Ranitidine) and drugs for fever
(Paracetamol, Ibuprofen).

Unit 5

Toxicology- Introduction, definition and disciplines of toxicology, classification of
toxicity and toxicants, Mechanisms of toxic effect, treatment of intoxication, methods in
toxicology testing, heavy metal toxicity and chelation therpy. Environmental pollution,
mycotoxins, mushroom poisons

TEXTBOOKS
Satoskar, R.S., Bhandarkar, S.P., and Ainapuri, S.S., (2003). Pharmacology and
Pharmacotherapeutic, 18" edition,Popular Prakashan, Mumbai.

REFERENCE BOOKS

Hamilton, D., Philips, RJ., and Scott, D., (2004). Occupational, Industrial and
Environmental Toxicology, Moshy Inc Publishers.

Berg, G., Hendrickson, R.G., and Morocco, A., (2005). Medical Toxicology Review.
McGraw Hill Mical Publishing Company.

Foye, W., (2012). Principles of Medicinal Chemistry, 7" edition, B.I. Wanerly Pvt. Ltd,
New Delhi.

Grahame-Smith, D.G., and Aronson, JK. ~(2002). Oxford textbook of
ClinicalPharmacology and Drug Therapy: 3" edition. Oxford University Press.

Tripathy, K.D., (2009). Essentials of Medical Pharmacology, Jaypee brothers medical
publishers, New Delhi.
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Semester VI
16BCU603-B FOOD PRESERVATION TECHNOLOGY 4H-4C

Instruction hours/week: L:4 T:0 P:0 Marks: Internal: 40External: 60 Total: 100
End Semester Exam: 3 Hours

Course objectives
Equip the students with
o Microorganisms in food

Methods of food preservation

Types and applications of Preservation Technology
Principle and processing of packaging

Importance and functions of quality control
Methods of quality and processed the food products.

O O O O O

Course outcomes (CO’s)

After successful completion, the students will understand
1. Microorganism in natural food and control mechanism
2. Principles and food preservative methods
3. Types and applications of Preservation Technology
4. Introduction and development of Packaging
5. Objectives of food quality
6. Assessment of food quality and integrated food law

Unit 1

Microbiology of Food: History of microbiology of food. Types of micro-organism
normally associated with food -mold, yeast, and bacteria, Microbial growth pattern,
physical and chemical factors influencing destruction of micro-organisms. Micro-
organisms in natural food products and their control mechanisms. Food chemistry-
definition and importance

Unit 2

Principles of Food Processing: Principles of Preservation methods.  Dehydration:
Novel evaporation /dehydration techniques, spray drying. Vacuum drying- osmotic
dehydration - efficient drying systems, High salt and high sugar preservations, infrared
heating Freezing of foods, freeze concentration and drying, methods of freeze
concentration. High Temperature operations, sterilization and Pasteurization.

Unit 3

Types of Preservation Technology: Microwave Processing: Microwave, properties,
heating mechanism. Applications of microwave in food processing, effect of microwave
on food nutrient. Food Irradiation Technology: General aspects of irradiation,
ionizing  radiation, irradiation process, units, mechanism, advantages and
disadvantages of irradiation process. Ultrasound in food processing and preservation:
Introduction and its application in food processing.
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Unit 4

Food Packaging: Introduction to packaging. Packaging operation, package-functions and
design. Principle in the development of protective packaging. Deteriorative changes in
foodstuff and packaging methods for prevention, shelf life of packaged foodstuff,
methods to extend Shelf-life. Evaluation of packaging, and package performance,
packaging equipment, package standards and regulation, bar coding material.
Biodegradable packaging.

Unit 5

Food Quality and Food Laws: Objectives, Importance and functions of quality control.
Methods of quality, assessment of food materials-fruits, vegetables, cereals, dairy
products, meat, poultry, egg and processed food products. Sanitation and hygiene -
Integrated Food Laws

TEXT BOOKS:
Barbosa-Canovas, G.V., and Gould, G.W., (2000). Innovation in Food Processing.
Technomic Publication, Lancaster, UK:

Frazier, W.C., and Dennis, C., Westhoff, C., (2008). Food Microbiology. Fourth
Edition, Tata McGraw-Hill Education Publication, India.

REFERENCES:

Ray, B., (2003). Fundamental Food Microbiology, 3rd edition. CRC Press LLC, N.W.
Corporate Blvd., Boca Raton, Florida 33431.

Precott, Harley, (2004). Microbiology, Sixth edition, McGraw-Hill Science, NewYork
Michael J. Waites, Neil L. Morgan, John S. Rockey, Gary Higton. 2001. “Industrial
Microbiology: An Introduction”, Blackwell Science, oxford,UK

Vijaya, R.K., (2007). Food microbiology. First Edition MJP Publishers, 2007.
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16BCU612-A BIOSTATISTICS Semester VI
PRACTICAL-A 4H-2C

Instruction hours/week: L:0 T:0 P:4 Marks: Internal: 40 External: 60 Total: 100
End Semester Exam: 3 Hours

Course objectives
To impart hands-on training in the usage of software’s to perform:
e Measures of central tendency
e Coefficient of variation
e Correlation analysis
e RANK Correlation test
e Regression analysis
o T-test

Course outcomes (CO’s)
After successful completion, the student will:

Measure mean, median and mode

Perform Coefficient of variation

Execute Correlation analysis

Perform Regression analysis

Perform RANK correlation test

Analysis the difference between means using T-test

ogakrwdE

Experiments

1. Mean for individual, discrete series using SPSS Package.

2. Mean for continuous series using SPSS Package.

3. Median for individual and discrete series using SPSS Package..

4. Median for continuous series using SPSS Package..

5. Mode for individual and discrete series using SPSS Package..

6. Standard deviation for individual and discrete series using SPSS Package.

7. Coefficient of variation for individual and discrete series using SPSS Package.
8. Karl Pearson’s Correlation using SPSS Package.
9. Rank Correlation Coefficient for Untied Rank using SPSS Package.
10. Rank Correlation Coefficient for Tied Rank using SPSS Package.

REFERENCES

Jerrold, H.Z., (2003). Biostatistical Analysis, Fourth Edition, Pearson Education (Pvt.,
Ltd, New Delhi.

Arora, P.N., (1997). A foundation course statistics, S.Chand & Company Ltd, New Delhi.
Navnitham, P.A., (2004). Business Mathematics And Statistics, Jai Publications, Trichy,

Gupta, S.P., (2001). Statistical methods, Sultan Chand & Sons, New Delhi.
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Semester VI
16BCU612-B FUNDAMENTALS OF NANO TECHNOLOGY 4H-2C
PRACTICAL-B

Instruction hours/week: L:0 T:0 P:4 Marks: Internal: 40 External: 60 Total: 100
End Semester Exam: 3 Hours

Course objectives

Equip the students with:

e Synthesis of silver nanoparticles

Synthesis of nanoparticles using leaf extract

Synthesis of nanoparticles using fungal part

Synthesis of Nanoparticles using Actinomyces

Characterization of nanoparticles by UV spectroscopy

Synthesis and Characterization of nanoparticles using FTIR

Course outcomes (CO’s)

After successful completion, the students will

Know the synthesis of nanoparticles

Synthesis of nanoparticles from plant extract
Synthesis of nanoparticles from fungi

Synthesis of nanoparticles from Actinomycete
Characterization of nanoparticles by UV spectroscopy
Analysis of chemical composition by FTIR

ogakrwdE

Experiments
1. Nanoparticles synthesis using chemical methods
. Synthesis of nanoparticles using plant extracts
. Nanoparticles synthesis using fungal species

2

3

4. Nanoparticles synthesis using Actinomyces

5. UV-Visible spectra analysis of nanoparticles (Demo)
6

. FT-IR spectra analysis of nanoparticles (Demo)
References
Edward, L.W., (2006). Nanophysics & Nanotechnology: An Introduction to Modern

Concepts in Nanoscience, WILEY-VCH.

Fahrner, W.R., (2005). Nanotechnology and Nanoelectronics Materials, Devices,
Measurement Techniques, Springer.
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Semester VI
16BCU613-A DRUG BIOCHEMISTRY 4H-2C
PRACTICAL-A

Instruction hours/week: L:0 T:0 P:4 Marks: Internal: 40 External: 60 Total: 100
End Semester Exam: 3 Hours
Course objectives
To impart hands-on training in:
e Handling of small experimental animals
Enteral and parenteral route of drug administration
Assessment of behavioual changes
Assessment of drug toxicity
Calculation of LDsg
Monitoring for adverse effects of drugs

Course outcomes (CO’s)
After successful completion, the student will:

Handle small experimental animals such as rats, mice and rabbits
Learn Enteral and parenteral route of drug administration

Learn to assess behavioual changes

Learn to assess drug toxicity

Learn the basis of LDsg

Monitor adverse effects of drugs

ocoarwnE

Experiments
1. Behavioural Changes upon drug Adminstration
2. Liver toxicity Studies
SGOT
SGPT
GGT
3. Renal toxicity studies
Urea
Uric acid
Creatinine
4. LDsp Determination

REFERENCE BOOKS

Hamilton, D., Philips, R.J., and Scott, D., (2004). Occupational, Industrial and
Environmental Toxicology, Moshy Inc Publishers.

Berg, G.M.I., Hendrickson R.G., and Morocco, A., (2005). Medical Toxicology Review.
McGraw Hill Mical Publishing Company.

Foye, W., (2012). Principles of Medicinal Chemistry, 7™ edition, B.1. Wanerly Pvt. Ltd,
New Delhi.
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Grahame-Smith, D.G., and Aronson, J.K. (2002). Oxford textbook of

ClinicalPharmacology and Drug Therapy: 3" edition. Oxford University Press.

Tripathy, K.D., (2009). Essentials of Medical Pharmacology, Jaypee brothers medical
publishers, New Delhi.
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Semester VI

16BCU613-B FOOD PRESERVATION TECHNOLOGY 4H-2C
PRACTICAL-B

Instruction hours/week: L:0 T:0 P:4 Marks: Internal: 40 External: 60 Total: 100
End Semester Exam: 3 Hours

Course objectives
To impart hands-on training on

e Preparation of syrups with fruits

e Assessment of product quality and shelf-life
Measurement of carrier gas movement

Determine the presence of coliform in food
Determine the heterotrophic plate count of bacteria.
Identification of microflora in food.

Course outcomes (CO’s)
After successful completion, the students will understand

1. Preparation of syrups with fruits

2. Measurement of water vapour in carrier gas

3. Determine the types of chemicals migrate from packaging into food.

4. Heterotrophic plate count of bacteria in packed food

5. Determine the counts of staphylococcus aureus in bread.

6. Identification of the microflora behavior and physicochemical changes undertaken
in a food

Experiments

1. Preparation of syrups, Grape squash and orange squash.

. Water vapor transmission rate of different packaging materials

. Determination of migration characteristics of packaging materials

. Determination of migration characteristics of packaging materials using different
simulants

. Determination of bacterial counts of polymer — packed foods during storage

. Determination of tensile strength of given packaging material

. Determination of bursting strength of given packaging material

. Determination of coliforms and fungal counts of polymer — packed foods during
storage

9. Microwave and radiation preservation of meat, poultry and fish

10. Identification and chemical resistance of plastic films.

11. Estimation of shelf-life of packaged food stuff.

12. Detection of adulteration in foods.

A WD
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Semester VI
16BCU691 RESEARCH PROJECT 8H-6C

Instruction hours/week: L:2 T:0 P:6 Marks: Internal: 40 External: 60 Total: 100
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DEPARTMENT OF BIOCHEMISTRY
FACULTY OF ARTS, SCIENCE AND HUMANITIES

KARPAGAM UNIVERSITY

Karpagam Academy of Higher Education

(Deemed University, Established Under Section 3 of UGC Act 1956)
Eachanari PO, Coimbatore — 641 021, India.

M.Sc., - BIOCHEMISTRY

PREAMBLE

Biochemistry is the study of chemistry and relating to biological organisms.
Biochemistry is sometimes viewed as a hybrid branch of organic chemistry
which specializes in the chemical processes and chemical transformations that
take place inside of living organisms.

Biochemistry incorporates everything in size between a molecule and a cell and
all the interactions between them.

Biochemistry essentially remains the study of the structure and function of
cellular components (such as enzymes and cellular organelles) and the processes
carried out both on and by organic macromolecules - especially proteins, but also
carbohydrates, lipids, nucleic acids and other biomolecules.

All life forms alive today are generally believed to have descended from a single
proto-biotic ancestor, which could explain why all known living things naturally
have similar biochemistries.

Biochemistry is most simply put the chemistry of life.

OBJECTIVE

To inspire and educate students, today and for the future, in the concepts and
skills of Biochemistry; to prepare them to think about, to work with, and to enjoy
the concepts of Biochemistry and apply them at appropriate situation in practical
life.
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KARPAGAM ACADEMY OF HIGHER EDUCATION
\ - / Coimbatore — 641 021
- p—

vt Frtoee e DEPARTMENT OF BIOCHEMISTRY
KARPAGAM M.Sc., CURRICULUM (2016 — 2017 Batch)
U(,'?_’,,, 'V E R %'TY (Scheme of Examination for 2016 — 2017 onwards)
Objective | Instructio Maximum Marks
sandout | nhours/ =
Name of the course comes week | &
Course code 3 < N <
8 %) = -_ n S —
w 8 L |TIP|©O (@) TN -
= 40 | 60 | 100
SEMESTER - |
16BCP101 Chemistry of Biopolymers I a 4 |-| - 40 60 100
16BCP102 Enzymes and Microbial I d 4 |- - 4 40 60 100
Technology
16BCP103 Bioinstrumentatipn and Good I |de| 4 |-|- 4 40 60 100
Laboratory Practices
16BCP104 Cellular Biochemistry Il a 4 |- -] 4 40 60 100
16BCP105A | Plant Biochemistry Il a 4 |-
16BCP105B | Plant tissue culture | c,f 4 40 60 100
16BCP105C | Biopharmacy | d
Practical — I Quantitative I a - |- 4
16BCP111 Estimation and Separation 2 40 60 100
Techniques
16BCP112 Practic_al — I_I Plant Biochemistry I, |ae| - |-]4 9 40 60 100
and Microbiology i
Journal paper analysis and - ae| 2 |-| -
Presentation 11 i i i i
Semester Total 22 |- 8] 24 | 280 | 420 | 700
SEMESTER - 11
16BCP201 Regulation of Metabolic Pathways | 1l a 4 |-| - | 4 40 60 100
16BCP202 Molecular Biology I (ab| 4 |-|-] 4 40 60 100
16BCP203 Endocrinology I jad| 4 |-]-] 4 40 60 100
16BCP204 Bioinformatics i d 4 |-|1-| 4 40 60 100
16BCP205A | Recombinant DNA Technology | d 4o
16BCP205B | Animal Tissue Culture I | de 4 40 60 100
16BCP205C | Genomics and Proteomics i d
16BCP211 Practice_ll — I _Molecular Biology I d, - |- 4 9 40 60 100
and Animal Biotechnology g
16BCP212 Practical — IV Biologi(_:al Il d, - |-14 9 40 60 100
Databases and Analysis g
Journal paper analysis and -1l ja,e| 2 |-] -
Presentation ) ) ] ]
Semester Total 22 |- 8] 24 | 280 | 420 | 700
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SEMESTER — 111

16BCP301 Immunology | a 4 |-] -] 4 40 60 100
16BCP302 | Clinical Biochemistry DR T a ] a0 | e0 | 100
16BCP303 Chemistry of Natural Products 4 |- -] 4 40 60 100
16BCP304 Drug Bloch_emlstry and I |ad| 4 |-| - 4 40 60 100
Neurochemistry
16BCP305A Biostatistics and Research I |eg
Methodology
16BCP305B | Clinical Research and IPR S P ot B R B
16BCP305C | Dietetic Management of Disease | d, i
16BCP311 Practical — V Clinical Enzymes L1 d, - |- 4 5 40 60 100
And Immunology e, h
Practical — VI Clinical I d, - |-14
16BCP312 Biochemistry and Animal Studies e, h 2 40 60 100
Journal paper analysis and -1y de| 2 |- -1 i i i
Presentation
Semester Total 22 |- 8] 24 | 280 | 420 | 700
SEMESTER - IV
16BCP491 | Project and Viva Voce HITag | 05 - é 151 80 | 120 | 200
Semester total 15 | 80 | 120 | 200
Program Total 87 | 920 | 1380 | 2300
Core Elective — 1* (Theory) | Core Elective —2 (Theory)* Core Elective — 3(Theory)*
Plant Recombinant Biostatistics and
16BCP105-A : : 16BCP205-A | DNA 16BCP305-A | Research
Biochemistry
Technology Methodolology
16BCP105-B Plant tissue 16BCP205-B Animal Tissue 16BCP305-B Clinical Research
culture Culture and IPR
16BCP205-C | Genomicsand | 16BCP305-C | DIctetic
16BCP105-C | Biopharmacy P : Management of
roteomics Disease

Blue — Employability
Green — Entrepreneurship
Red — Skill Development

Code: 16BCP101

16 - Academic Year
BC - Biochemistry

P - Masters Degree
First Digit - Semester number
Second digit

(1, 2,3 and)

- Theory (0); Practical (1); Project (9)
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Last digit - Paper number in the concerned semester (1, 2...)
* The candidate has to select any one elective course from three
options in each semester

PROGRAMME OUTCOMES (POs)
PG biochemistry graduate will be able to achieve

a. Critical Thinking and Effective Communication: The teaching is intended to kindle
the critical thinking of the student to address problems (Problem based learning) and
equip them to list out their understanding (Activity based learning). The syllabus also
includes journal paper presentation and analysis on specific topics of all subjects
which will be evaluated by faculty handling the subject.

b. Future Career: To prepare students for future careers in the various fields of
biochemistry such as academic and research institution.

c. Societal Contribution and Social Interaction: The Biochemistry Program will
benefit the society on the whole by adding to the highly skilled scientific workforce,
particularly for the biomedical research sectors, in the academic, industry as well as
for research laboratories across the country and the globe. Inside the classrooms group
discussion is encouraged on topics during the last five minutes of class to improve the
understanding and to share the knowledge and view point. Outside the classroom,
various outreach programis conducted on various health initiatives.

d. Identification and Differential Diagnosis: To acquire biochemistposition in leading
hospitals and scientist position in industries.

e. Ethics: Students learn about the significance of having right moral features to develop
good interpersonal skills.

f. Environment and Sustainability: Understand the role of citizen to maintain
sustainable environment and encourage Eco-friendly initiatives.

g. Self-directed and Life-long Learning: Acquire the ability to engage in independent
and life-long learning in the broadest context of health and disease.

PROGRAMME SPECIFIC OUTCOME (PSOs)

h.To prepare students for future careers in various fields of biochemistry by enhancing
analytical and critical-thinking skills in which a core understanding of the chemistry of
biological processes are important for the understanding of human health and disease.

i. To equip highly skilled scientific workforce, particularly for the biomedical research
sectors, in the academic, industry as well as for research laboratories across the country
and the globe. 4
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j-The skills acquired in the program will help the students in acquiring scientific,
academic and industrial positions such as Analyst, Research Scientist at Pharma (R&D)
Industries, Academician, Project Associates (JRF, SRF), Doctoral Research positions
abroad at India and abroad. Clinical biochemist at renowned hospitals, medical coding,
Scientific writers.

PROGRAMME EDUCATIONAL OBJECTIVES (PEOs)

The course aims to impart advanced and in depth understanding on all the human
physiological and pathological state. To understand the molecular process and their
perturbation during disease.

The program covers various aspects of Biomolecule estimation and regulation to
ascertain health and disease state. metabolic pathways alterations along with their
regulation at the replication, transcriptional, translational, and post-translational
levels including by studying DNA, RNA and protein molecules, immunology,
endocrinology, advancements in rDNA technologies to circumvent genetic disorders.

Further to enrich research understanding various genomic, proteomic and
bioinformatics tools are added. Animal cell culture, IPR, Biostatistics, research
methodology, clinical research and Plant tissue culture are offered as elective papers
to get specialized in a specific area. The final semester is devoted exclusively to
enrich the students to address specific research objective.

Mapping of PEOs and POs

Pos a b c d e f g h i J
PEOI | X X X
PEOII | X x | x | x | x x | x | x
PEIO x | x| x | x | x X x | x
5
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Semester |
16BCP101 CHEMISTRY OF BIOPOLYMERS 4H-4C
Instruction hours/week: L: 4 T: 0 P: OMarks: Internal: 40 External: 60Total: 100

End Semester Exam: 3 Hours
Course objectives
Equip the students:
e To understand the biological significance of polysaccharides in living systems
e To understand thestructure of amino acids and proteins and their biological
significance in living systems
e To know the structure, properties and biological significance of lipids in biological
systems
e To understand lipid peroxidation and the importance of antioxidants in degenerative
diseases
e To understand the structure and functional role of nucleic acid in living systems
e To understand the nucleic acid interaction with proteins and their molecular aspects.

Course outcomes (CO’s)
After successful completion of the course, the student will:

1. Understand the structure and organization of storage and structural

polysaccharides in living system

2. Recognize the structure and importance of proteins and amino acids in
biological system.
Recall the role of lipids in bio membrane including signal transduction
Equip with the knowledge on antioxidants and their importance
Differentiate the structure, types, properties and functions of DNA and RNA
Recognize the nucleic acid interaction with proteins and gain knowledge in
molecular techniques.

ISR

UNIT I

Polysaccharides: Occurrence, structure and biological functions of cellulose, chitin,
starch and glycogen. Fructans, arabinans and galactans (brief account). Dietary fibre.
Occurrence, structure, and biological functions of bacterial cell wall polysaccharides and
blood group antigens. Structure and significance of glycoconjucates -
Glycosaminoglycans — structure and biological role of hyaluronic acid, chondroitin
sulfate and heparin, sialic acid; glycoproteins and glycolipids.

UNIT Il

Proteins: Orders of protein structure. Primary structure — determination of amino acid
sequence of proteins. The peptide bond — The Ramachandran plot. Secondary structures
— a-helix, B-sheet and PB-turns. Fibrous proteins- Collagen triple helix-Structure and
assembly. Globular proteins-forces involved, folding process and folding patterns.
Tertiary structure —Myoglobin organisation. Quarternary structure of proteins- Structure
of haemoglobin. Models for haemoglobin allostery. Quintinary structure-basics only. 6
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Protein function as enzymes, defensive and transport.

UNIT 11

Lipids: Introduction- simple lipid, compound lipids-phospholipids, glycolipids and
storage lipids. Properties of lipids-Micelles, bilayers and liposomes. Significance of lipid
anchored protein-prenylated, fatty acylated and GPI anchored proteins. Lipoproteins —
classification and composition. Lipids as signals,cofactors and pigments(Brief
account).Lipid peroxidation and antioxidants.

UNIT IV

Nucleic acids: DNA double helical structure — Watson and Crick model. A, B and Z
forms of DNA. Tertiary and quadraplex structures of DNA. DNA supercoiling and
linking number. Properties of DNA — DNA bending, buoyant density, viscosity,
denaturation and renaturation — The cot curve — Chemical synthesis of DNA. Major
classes of RNA — mRNA, rRNA, tRNA, sn RNA, siRNA, hn RNA — structure and
biological functions. Secondary and tertiary structure of tRNA and rRNA.

UNIT V

Nucleic acid interaction with proteins: DNA binding motifs in proteins — the basic helix
loop helix (bHLH) motif, zinc finger, the leucine zipper, helix-loop helix and homeo
domain. RNA binding motifs in proteins. Molecular aspects of protein-nucleic acid binding
— direct interactions. Techniques characterizing nucleic acid-protein complex — gel

retardation assay, DNase | footprinting.
REFERENCES

1. Nelson, D., and Cox, M. W.H. (2012) Lehninger Principles of Biochemistry (4"
Ed.) New York, Freeman and Company

2. Murray, R.K., Bender, D.A., Botham, K.M., and Kennelly, P.J., (2012). Harper’s

illustrated Biochemistry, 29" Edition. McGraw-Hill Medical. London.

3. Zubay, G., (2009). Biochemistry, Wm.C Brown Publishers, Saunders and Company,

Philadelphia.

4. Voet, D., Voet, J. G., & Pratt, C. W. (2008). Fundamentals of biochemistry: Life at

the molecular level. Hoboken, NJ: Wiley.

5. Nucleic acid structure and recognition. Neidle, Oxford University Press, 2002

6. Nucleic acids in Chemistry and Biology. Blackburn and Gait, IRL Press, 1996

7. Rawn, .J.D.,(2004). Biochemistry, First Indian reprint, Panima Publishing

Corporation, New Delhi.
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Semester |
16BCP102 ENZYMES AND MICROBIAL TECHNOLOGY 4H-4C

Instruction hours/week:L: 4 T: 0 P:0 Marks: Internal: 40 External: 60Total: 100
End Semester Exam: 3 Hours

Course objectives
Equip the students:

e To understand the structure of enzymes and their classifications.

e To analyse the active site of enzymes by various experimental approaches.

e To learn the kinetics of enzyme catalysed reactions.

e To learn the importance of enzyme immobilization and its wide applications in
medicine and industries.

e To study various fermentor designs, culture systems and the application of
fermentation process in industry.

e To learn the fermented products preparation, downstream processing and its
industrial applications.

Course outcomes (CO’s)
After successful completion of the course, the student will:

1. Understand the mechanism of action of enzymes and their classifications.

2. Recall the kinetics of enzyme catalyzed reactions

3. Understand the enzyme immobilization concept and apply the knowledge to produce
more products out of it.

4. Gain knowledge in designing fermentor based on Industrial needs

5. Have clear understanding of microbe’s implication to derive a product and the role
of enzymes in downstream process.

6. Clear in concept of various culture techniques and apply the suitable one for a
particular application.

UNIT I

Proteins: Enzymes - Nomenclature and classification of Enzymes with examples;
coenzymes and cofactors. Active site rule: catalytic triad; Mechanism of enzyme action -
Lock and key model, Induced fit model. Factors affecting enzyme activity. Isolation,
purification and characterization of enzymes.

UNIT 1l
Enzyme Kinetics :Derivation of MM equation, LB plot, Eadie Hofstee plot and Hanes
plot. Enzyme inhibition-Types and differentiation of competitive, uncompetitive, Non-
competitive inhibition, Allosteric inhibition, feed-back inhibition and regulation.
Allosteric enzymes- cooperativity, Hills equation, Physiological significance of
sigmoidal behaviour. R and T states and K and V series. Mechanism of action of

8
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enzymes - chymotrypsin and lysozyme.

UNIT Il

Immobilization of enzymes: Methods of immobilization - adsorption, covalent binding,
entrapment, membrane confinement. Effect of immobilization on enzyme. Use of
enzymes in detergents, Leather Industry, Wool Industry, Food, Dairy, Juice and
Beverage Industry, Sugar Industry. Uses in medicine. Enzyme engineering. Artificial
enzymes and synzymes, Abzymes, ribozymes, enzymes in organic solvents.

UNIT IV

Microbial Growth: Balanced and Unbalanced microbial growth; Measurement of
growth; Principles of microbial growth and culture systems-batch culture, fed batch
culture, semi-continuous culture and continuous culture. Isolation and screening of
industrially important microbes. Important strains for better yield. Design of a fermenter.
Types of bioreactor-Continuous stirred tank, Bubble column, Airlift, Fluidized bed,
Packed bed and Photobioreactor.

Solid substrate fermentation and Media fermentation. Examples of bioprocess for the
production of biomass. Microbial metabolic products-primary and secondary
metabolites.

UNIT V

Production of fermented products and downstream processing: Production of alcohol
and alcoholic beverages. Microbial production of Organic acids: Source, recovery and
uses of Citric acid, Lactic acid, Acetic acid and L-ascorbic acid. Production of antibiotics:
Penicillin and Tetracyclin. Bioinsecticides: Production of Bacterial and fungal
polysaccharides, commercial production of Xanthan gum and pullulan. Production of
edible mushroom and SCP.

Biofertilizers (Phosphobcterium and Rhizobium sp.,- Basics only).

TEXT BOOKS
1. Jain, J.L, (2013). Fundamentals of biochemistry, S. Chand & Co Ltd, New Delhi.

2. Sathya Narayana U, (2005). Biotechnology, Books and Allied Publishers, Kolkata.

3. Trevor and Palmer, 2004. Enzymes, East West Press Pvt Ltd, New Delhi.

4. Wolf Crueger and Annesie Cruger, 2004. Biotechnology: A Textbook of Industrial
5. Microbiology, 2" Edition, Panima Publishers, Bangalore.
6. Adams, M.R., and Moss, M. O. (2004). Food Microbiology, New age publishers,

7. New Delhi.

8. Singh, R., and Ghosh, S.K., (2004). Industrial Microbiology, Global Vision
publishers, New Delhi.

9. Dixon, M., and Webb, E.C. (1979). Enzymes, 3" Edition, Longman and
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company Better World books Ltd. UK

REFERENCES
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Freeman Company, New York.

4. Price, N.C., and Stevens, L (2004). Fundamentals of Enzymology, 3rd Edition,
Oxford Univ. Press, New York.
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Technology, Elsevier Publishers.

6. Thomas, E., and Creighton, W., (2002). Proteins: Structure and Molecular
properties, W.H Freeman and Company, New York.

7. Patel, (2003). Industrial Microbiology, Macmillan India limited, New Delhi.
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Semester |
16BCP103
4H-4C

Instruction hours/week:L: 4 T: 0 P:0 Marks: Internal: 40  External: 60Total: 100
End Semester Exam: 3 Hours

Course objective
Equip the students:
e To learn centrifugation techniques and their applications in biological system.
e To understand the principle of colorimetry and advanced spectrophotometric
techniques
e To learn the basics, advanced techniques and applications of chromatography
e To learn the importance of calibration of analytical instruments.
e To learn the principle and applications of electrophoresis and radioisotopic
techniques in biological sample analysis
e In good laboratory practices procedures.

Course outcomes (CO’s)
After successful completion of the course, the student will:
1. Apply the centrifugation techniques in biological system

2. Use colorimetry and spectrophotometry for sample analysis

Use chromatographic techniques for sample analysis

Calibrate analytical instruments

Detect radioisotopes and analyze samples using electrophoretic techniques
Follow the good laboratory practices procedures.

o gk w

UNIT I

Centrifugation: Principle, types of centrifuges, Principles and applications of analytical and
preparative centrifuges, density gradient and ultra centrifugation. Relative molecular mass
determination and sedimentation coefficient. Sub cellular fractionation of cellular
components. Applications.

Colorimetry: Beer’s law and Lambert’s law. Principle of photoelectric colorimeter,
Spectroscopy — Properties of electromagnetic radiations, Instrumentation and applications of
UV Visible and mass spectroscopy, reverse spectroscopy.
Spectrofluorimetery, atomic spectroscopy, NMR spectroscopy.

UNIT I

Chromatography: Principles, Types — paper chromatography, thin layer chromatography

and HPTLC, Column chromatography - lon exchange chromatography, affinity

chromatography, gel filtration chromatography, Low pressure liquid chromatography

(LPLC) and High Performance Liquid Chromatography (HPLC)- Normal and Reverse

Phase Gas -liquid chromatography Mass spectroscopy (GC — MS), , MALDI-TOF,
, Application of Chromatography. 11
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UNIT I

Electrophoresis: Principle, instrumentation and applications of agarose gel electrophoresis,
sodium dodecyl sulphate — polyacrylamide gel electrophoresis (SDS-PAGE), native PAGE,
isoelectric focusing, immunoelectrophoresis, 2D gel electrophoresis. Pulse field gel
electrophoresis, capillary electrophoresis, gel documentation — Applications.

UNIT IV

Radioisotopic techniques : Introduction, nature of radio activity, types and rate of radio
active decay, units of radio activity, detection and measurement of radioactivity-Geiger-
Muller counter, solid and liquid scintillation counter. Autoradiography, X-ray diffraction
and circular dichorism. Non radioactive, fluorescent methods.

Flowcytometry: Principles and applications.

UNIT V

TEXT BOOKS

1. Weinberg, S., (1995). Good Laboratory Practice Regulations, 3" edition, CRC
Press, U.S.A.

2. Harburn, K., (1990). Quality Control of Packing Materials in Pharmaceutical
Industry, CRC Press, U.S.A.

3. Chatwal, G.R., and Anand, S.K., (2003). Instrumental Methods of Chemical
Analysis. 5"
4. Edition, Himalaya Publishing House, Mumbai.

5. Sharma, B.K., (2004). Instrumental Methods of Chemical Analysis, 24™ Edition,
Goel Publishing House, Meerut.
REFERENCES

1. Richard, A.G., Richard, G., (2009). New Drug Approval Process Drugs and the
Pharmaceutical Sciences), 5™ edition CRC Press, U.S.A. 12
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Wenclawiak, B.W., Koch, M., Hadjicostas, E. (2004). Quality Assurance in
Analytical Chemistry: Training and Teaching. 1% edition, springer. U.S.A.

Wilson, K., and Walker, J., (2010). Principles and Techniques of Biochemistry and
Molecular Biology, 7™ Low Price Edition, Cambridge University Press, India.
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Semester |
16BCP104 CELLULAR BIOCHEMISTRY 4H-4C

Instruction hours per week: L: 4 T: 0 P:0  Marks: Internal: 40External: 60Total: 100
End Semester Exam: 3 Hours
Course objectives
Equip the students
e To recall the knowledge in organization and dynamics of mitochondria.
e To understand the molecules within the cell and interaction between cells that
allows construction of multicellular organisms.
To understand cytoskeleton network and extracellular matrix.
To learn cell signaling mechanisms and pathways
To understand cell cycle, cell division and cell death process.
To recognize cancer and mutational changes at gene level.

Course outcomes (CO’s)
Upon successful completion of this course, participants will be able to:
1. Recognize the organization and dynamics of mitochondria.
2. Recognize cell cell interaction and their mechanism.
3. Maintain cytoskeleton structure and functions of micro, macro and intermediary
filaments.
4. Recognize the cell signaling mechanisms and pathways.
5. Enumerate the phases of cell cycle, events in cell division and mechanism of cell
death
6. Relate properties of cancerous cells to mutational changes in gene function.

UNIT I

Membrane: Membrane bilayer- models, Membrane lipids- fluidity, asymmetry, phase
transition, Liposomes.

Membrane proteins — Types, Orientation, Mobility — Experiments, flippases, proteins of
RBC membrane, RBC ghosts, Bacteriorhodopsin, Porins — aquaporin.

solubilisation of proteins, lipid anchored proteins, Carbohydrates — cell surface
carbohydrates — Lectins and selectins.

UNIT I

Membrane transport: Passive diffusion, facilitated diffusion in erythrocytes, Carriers and
ion channels, lon concentration gradients.

Uniporter Catalyzed transport, active transport systems. Transport process driven by ATP-
lon pumps: Calcium ATP ase; Na* K" ATPase; Mechanism, Gastric H" K* ATPase, ABC
superfamily — ATPases that transport peptides and drugs (MDR proteins).

Co-transport by Symporters and antiporters, Group translocation.

Osmosis and receptor mediated endocytosis.

UNIT 111 14
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Mitochondria — Reduction potential, electron transport chain — Complexes, Q-cycle, Cyt C
oxidase complex, Translocation of protons and the establishment of a proton motive force,
machinery for ATP formation and chemi-osmotic mechanism, ATP synthase — Experiments,
inhibitors and uncouplers of oxidative phosphorylation.

Microfilaments — Actin — Stuctures, Assembly, Myosin. Microtubules — Organisation and
dynamics, kinesin and dynein. Cilia and flagella — Structure and functions, intermediary
filaments.

UNIT IV

Cell — Matrix interaction: Cell — Cell interaction: Extra cellular matrix; Collagen,
hyaluronan and proteoglycans, laminin, integrins and fibronectins.

Cell — Cell adhesion: Specialised junctions — Desmosomes, Gap junctions, Tight junctions.
Adhesion molecules — Cadherins, Connexins.

Cell — Cell signaling — Signalling molecules and their receptors; functions of cell surface
receptors, pathways of intracellular signal transduction, second messengers, G-protein
coupled receptors, receptor tyrosine kinases, Ras, MAP kinases.

UNIT V

Cell cycle and cancer: Cell cycle and its control, Cell cycle control in mammalian cells,
checkpoints in cell cycle regulation.

Cancer: Properties of tumour cells and genetic basis and onset of cancer.

Tumour viruses — DNA & RNA Viruses as transforming agents — mechanism.

Tumour suppressor genes and functions of their products. Carcinogenic effect of chemicals
and radiation. Apoptosis (Programmed cell death) — pathways, regulators and effectors on
apoptosis.

TEXT BOOKS
1. Paul, A., (2009). Text Book of Cell and Molecular Biology,1* edition. Books and
Allied (P) Ltd, Kolkata.

2. Cooper, G.M., and Hausman, R.E., (2013).Cell-A Molecular Approach, 6™ Edition..
Sinauer Associates. USA.

3. Gerald, K., 2013. Cell and Molecular Biology, 7™ edition. John Wiley and Sons, Inc,
Hoboken, United States.

4. Nelson, D.L., and Cox, M.M., (2012). Lehninger’s Principles of Biochemistry, 6"
edition. W.H.Freeman and company, New York.

REFERENCES

1. Lodish, H., Berk, A., Kaiser, C.A., and Krieger, M., (2012). Molecular Cell
Biology, 7" edition. W.H. Freeman & Company, London.

2. Garrette & Grisham, (2004). Principles of biochemistry, 4™ edition. Saunders 15
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college publisher, Philadelphia,United States.

3. Alberts, B.,, Johnson, A., Lewis, J., and Raff, M.,. (2007). Molecular Biology of the
Cell, 5™ edition. Garland Publishing Co.New York.
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M.Sc., Biochemistry 2016-2017

Semester |
16BCP105A CORE ELECTIVE -1 4H-4C
PLANT BIOCHEMISTRY

Instruction hours/week:L: 4 T: 0 P: OMarks: Internal: 40 External: 60Total: 100
End Semester Exam: 3 Hours
Course objectives
Equip the students
e To recollect the knowledge in plant cell organelles and their functions
e To understand the functions and regulations of major biosynthetic pathways of
plants,
e To learn and understand the role of plant growth substances in various stages of
plant growth
e Obtaining knowledge on tissue culture techniques
e To learn metabolic engineering to increase the production of plant secondary
metabolites

e To become familiar with the transformation process and its applications

Course outcomes (CO’s)
Upon successful completion of this course, participants will be able to:

1. Recall the understanding of plant cell organelles and their functions
2. Recognize the source of food for other organisms and their synthesis in plants
3. Recall the role of plant growth substances in various stages of plant growth
4. Equip with tissue culture techniques
5. Understand the role of secondary metabolites and their production and importance
6. Equip with gene transfer techniques
UNIT I

Plant cell: Structure of plant cell — cell wall, vacuoles, plastids, mitochondria, peroxisomes
and Golgi complex. Overview of photosynthesis: photosynthetic apparatus, reaction center,
photosystems | and IlI, mechanism of photosynthesis-cyclic and non cyclic
photophosphorylation; evidences in support of light and dark reactions.

UNIT I

Assimilatory mechanisms in plants: Photorespiration and water consumption, CO;
assimilation by C3 and C4 plants, CAM plants. Nitrogen assimilation; reduction of nitrate,
nitrogen fixation in symbiotic and non-symbiotic plants, nitrogen cycle.  Sulphate
metabolism in leaf; sulfite reduction and sulphur cycle, glutathione synthesis. Carbon and
phosphorus cycles.

UNIT 111

Lipid metabolism in plants: Biosynthesis of fatty acids in plastids, synthesis of waxes,
triacyl glycerols and glycolipids. Synthesis of chlorophyll. Carotenoid formation. Synthesis
of nitrogenous compounds: caffiene synthesis, ureide synthesis in nodulated legumes. 17
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Secondary oxidative mechanisms: B- oxidation, ®- oxidation, glyoxylate pathway.

UNIT IV

Plant growth substances: chemistry, biosynthesis, mode of action and physiological role of
auxins, gibberellins, cytokinins, abscisic acid and ethylene. Factors influencing endogenous
growth- Biotic and Abiotic factors. Phytochromes: molecule, biological display, functions
as light sensor. Senescence: biochemical changes, regulation.

UNIT V
Plant secondary metabolites: Synthesis of secondary metabolites- .
Alkaloids, flavonoids, terpenoids, phenols and -Occurrence, distribution &

functions, Production of secondary metabolites in plants, stages of secondary metabolite
production, PTC- Totipotency, meristematic and nodal cultures-Callus induction. Somatic
embryogenesis. Metabolic engineering for increased production of secondary metabolites.

TEXT BOOKS

1. Verma,S.K., and Verma, M., (2010). A Text Book of Plant Physiology,
Biochemistry and Biotechnology. 7" edition.S.Chand and Co, New Delhi.

2. Anderson, J.W., and Beardall, J., Molecular Activities of Plant cells-An introduction
to Plant Biochemistry. Blackwell Scientific Publications.

3. Goodwin,T.W., and Mercer, E.I., Introduction to Plant Biochemistry, 1% edition,
Robert Maxwell.M.C Publisher, New York.

4. Bonner, J., and Varner, J.F., Plant Biochemistry. 3" edition. Academic Press, New
York.

REFERENCES

1. Buchannan, B., (2002). Biochemistry and Molecular Biology of Plants, IK.
International, New York.

2. Heldt, H.V., (2005). Plant Biochemistry and Molecular Biology, Oxford University
Press, England.

3. Wink, M., (2010). Functions and Biotechnology of Plant Secondary Metabolites,
Second edition, Blackwell Publishing Ltd, London.

4. Heldt, H.W., Piechulla, B., Heldt, F., (2011). Plant Biochemistry, Fourth Edition,
Academic Press Publication, London, UK.
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M.Sc., Biochemistry 2016-2017

Semester |

16BCP105 B CORE ELECTIVE -I 4H-4C
PLANT TISSUE CULTURE

Instruction hours/week:L: 4 T:0 P:0 Marks: Internal: 40 External: 60Total: 100
End Semester Exam: 3 Hours

Course Objectives:
Equip the students
e To understand the role of nutrients and hormones in plant growth and development
e To gain knowledge on media composition for plant tissue culture
e To maintain aseptic condition in laboratory
e To gain knowledge on setting up of plant tissue culture laboratory
e To understand plant transformation techniques
e To understand the applications of plant tissue culture

Course Outcomes (COs):
After completion of this course the student will be able to
1. Understand the role of nutrients and hormones in plant growth and development

Design media composition for plant tissue culture

Maintain aseptic condition in laboratory

set up a plant tissue culture laboratory

Carryout plant transformation techniques

Apply plant tissue culture for mass production of significant products.

o kN

UNIT I

Growth and Development:

Role of Plant Hormones in growth & development. Plant Nutrition - Effect of soil pH on
mineral availability, uptake & assimilation of minerals and their physiological role.

Impact of macro, micro, vitamins in plant growth development.

UNIT 1l

Introduction to plant tissue culture: Totipotency, Tissue culture Media (Composition and
preparation). Nutritional components of tissue culture media. Plant Hormones- Types,
structures, biosynthesis & metabolism. Basic concepts of aseptic cultures and its uses
Different areas and applications of plant tissue culture.

UNIT I

Basic techniques in tissue culture: Design & lab setup of Tissue Culture laboratory. Types
of culture, Initiation of callus and suspension cultures, Micro propagation (Organogenesis,
Somatic Embryogenesis, Shoot tip culture, Rapid clonal propagation, Embryo Culture and
Pollen culture).Production of haploids and their application, Storage of plant genetic
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resources and Cryopreservation.

UNIT IV

Plant transformation technology: Ti &Ri Plasmid and thier transfer mechanisms, Use of
Ti &Ri as vectors, Binary vectors, Use of 35s & other promoters genetic markers- methods
of nuclear transformation, viral vectors & their applications, Use of reporter gene, Particle
bombardment ,electroporation, Microinjection, Chloroplast transformation- transplastomics,
Transformation of monocots, Transgene stability & gene silencing in Plant transformation.

UNIT V

Plant tissue culture and its applications: Transgenic plants - for— biotic (weeds, insects,
viruses, fungi and bacteria) and abiotic (drought, salt, temperature, poor soil quality and
oxidative) stress tolerance. Production of secondary metabolites. Molecular
farming(improvement in protein, lipids, carbohydrates). Plant antibodies, vaccines,
therapeutic proteins and active principles. Biofortication of important crops (rice and
banana).

TEXT BOOKS
1. Davies, K., (2004). “Plant pigments and their manipulation” — Annual plant revies,
vol 14 Blackwell Publication, UK
2. Slater, A., Scott, N.W., Fowler, M.R., (2008) “Plant Biotechnology: the genetic
manipulation of plants” Oxford Press, UK
3. Altman, A., Hasegawa, P.M., (2012) “Plant Biotechnology and agriculture. Prospect
for the 21% century” Academic press,USA.

REFERENCES
1. Brown, T. A., (2010). “Gene Cloning and DNA Analysis: an introduction”, 6"

edition, Wiley-Blackwell Publisher, UK.

2. Chawla, H.C., (2009) * Introduction to plant biotechnology 3r" Edition”, Oxford &
IBH publication Pvt .Ltd, New Delhi.

3. Primrose, S.B.,, and Twyman, R.M., (2003). “Principles of Genome
Analysis”.Blackwell Publishing, Oxford.

4. Winnacker, E., (2003). “From Gene to Clones ; Introduction to gene technology”, 4™
edition, Panima Publisher, India

20

Master of Science, Biochemistry, 2016, Karpagam University, Coimbatore-641 021, India.



M.Sc., Biochemistry 2016-2017

Semester |
16BCP105C CORE ELECTIVE -1 4H-4C
BIOPHARMACY
Instruction hours/week:L:4 T:0 P:0 Marks: Internal: 40 External: 60Total: 100

End Semester Exam: 3 HoursCourse

Course objectives
Equip the student

e To explain the relationship among physicochemical and biological factors, dosage
forms,

e To understand the routes of administration and therapeutic outcomes;

e To illustrate the principles of pharmaceutics and biopharmaceutics in dosage form
design and development;

e To describe production procedures

e To learn quality control measurements and stability improvements for tablets and
sterile products and different routes of drug administration in principles and
applications

e To identify the needs and differences in drug use for various patient groups, and
devise appropriate strategies from perspectives of dosage forms.

Course outcomes (CO’s)
After completion of this course the student will
1. Explain biopharmaceutical, physiological, biochemical and cell biology-related
aspects
2. Understand the transport and metabolism of drugs in the gastrointestinal tract and in
the liver.
3. Explain mechanisms behind the transport of drug and metabolism and how drugs can
interact with other drugs and food and methods to study these
4. Have developed its ability to plan, compile, analyse and report experiment that has
importance for biopharmaceutical issues -
5. Recognize the regulatory requirements within the biopharmaceutical area
6. Describe the role of biopharmaceutics in drug development within the
pharmaceutical industry

UNIT I

Phytochemistry: Authentication of medicinal palnts,Biosynthesis of primary and secondary
metabolites - alkaloids, terpenoids. Phenolic compounds and coumarins.Classification and
sources of alkaloids. Major classes in phenolic compounds — carotenoids, flavonoids,
tannins and phenolic acids. Classification of terpenoids.

UNIT II
General extraction and isolation techniques for compounds from plants. Techniques
involved in extraction of phytochemicals — Perculation, Soxhlet extraction, 21
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Supercritical Fluid extraction, Pilot scale extraction, reflux and other methods. Factors
affecting extraction.

UNIT 111
Isolation and purification techniques — Thin layer and Column chromatography. Chemical
fingerprinting — HPLC, HPTLC, FTIR, NMR and GC-MS.

UNIT IV

Biotechnology of medicinal plants: Production of secondary metabolites from plant
culture. Indian Standard Specifications (I1SI) laid down for sampling and testing of various
drugs in finished form by the Bureau of Indian Standards. Toxicity testing in drugs and
Safety.

UNIT V

Bioactive studies: Anticancer, antidiabetic, anti-inflammatory, hepatoprotectives,
antimicrobials from medicinal plants. Antioxidants of plant origin — Reactive Oxygen
Species (ROS), antioxidant polyphenols.

REFERENCES

1. Harborne, J.B., (1998). Phytochemical methods to modern techniques of plant
analysis. Chapman & Hall, London.

2. Trease, G.E., Evans, M.C., (1979). Textbook of Pharmacognosy, 12" edition.
Balliere-Tindal, London.

3. Khan, LLA,, and Khanum, A., (Eds.). (2004). Role of Biotechnology in medicinal
and Aromatic plants, Vols. I-X. Ukaaz Publications, Hyderabad.
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M.Sc., Biochemistry 2016-2017

Semester |
16BCP111 PRACTICAL- 1 4H-2C
QUANTITATIVE ESTIMATION AND SEPARATION TECHNIQUES

Instruction hours /week: L:0 T:0 P:4  Marks: Internal: 40 External: 60Total: 100
End Semester Exam: 3 Hours
Course objectives
e To provide hands on experience on preparation of buffers and determination of pH

of solutions
e To estimate the macromolecules quantitatively thro colorimetric procedures
e To perform fluorometric experiments and titrimetry
e To separate the macromolecules using TLC and column chromatography.
e To perform the secondary metabolite quantification using HPLC.
e Gain hands on training in protein extraction and purification techniques.

Course outcomes (CO’s)
After completion of this course the student will
1. Prepare buffers and reagents based on the needs of experiments

Estimate macromolecules quantitatively thro colorimetric procedures
Estimate vitamins and calcium using fluorimetry and titrimetry
Quantify secondary metabolites using HPLC

Separate the macro molecules using TLC and column chromatography
Extract and purify protein from various source

o v AW

Colorimetry

1. Isolation and estimation of starch from potato (Anthrone method)
2. Isolation and estimation of glycogen from liver (Anthrone method)
3. Estimation of Total carotenoids (Spectroscopic method)

4. Estimation of fructose in fruits (Resorcinol method)

5. Estimation of ascorbic acid (DNPH method)

6. Estimation of Vitamin E (Dipyrridyl method)

Fluorimetry
7. Estimation of thiamine from cereals or fruits
8. Estimation of riboflavin

Titrimetry
9. Estimation of lactose in milk
10. Estimation of calcium in milk

Separation techniques
11. Separation of amino acids by paper chromatography- circular, ascending &
Descending.

12. Separation of plant pigments by TLC. 23
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13. Separation of plant pigments by column chromatography.
14. Estimation of quercetin using HPLC (Demo).

Cell biology:

15. Preparation of standard buffer and determination of pH of buffers.

16. Subcellular fractionation by differential centrifugation and purity assessment with
marker enzymes (Group Experiment).

17. Salting out of proteins using ammonium sulphate precipitation

REFERENCES
1. Jayaraman, J., (2007). Laboratory Manual in Biochemistry, New Age International
Publishers, New Delhi.

2. Sadasivam, S.,and Manickam, A., (2009). Biochemical Methods, New Age,
International Publishers, New Delhi.

3. Singh, S.P., (2009). Practical Manual of Biochemistry, CBS Publishers, New Delhi.
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M.Sc., Biochemistry 2016-2017

Semester |
16BCP112 PRACTICAL — 11 4H-2C

PLANT BIOCHEMISTRY AND MICROBIOLOGY

Instruction hours/week: L:0 T:0 P: 4 Marks: Internal: 40 External: 60Total: 100
End Semester Exam: 3 Hours

Course objectives

Equip the students

. To screen phytochemicals and estimate the amount of secondary metabolites

. To handle microbiological techniques

. To identify microbes in soil and water samples

. To isolate, characterize and purify microbial enzymes
. To perform antibacterial activity of active compounds
. To gain hands on experience in plant tissue culture

Course outcomes (CO’s)

After completion of this course the student will perform

Phytochemical screening and secondary metabolite estimation
Microbiological techniques

Microbial identification in soil and water samples

Isolation, characterization and purification of microbial enzymes.
Antibacterial activity of active compounds

Callus induction and regeneration of plantlets

ocuarwnhE

Plant Biochemistry

1. Phytochemical screening of any one selected medicinal plant
2. Estimation of Tannins

3. Estimation of Flavonoids

4. Estimation of Chlorophyll

5. Estimation of Phenols

MICROBIOLOGY
6. Isolation of pure culture — serial dilution, pour plate, spread plate, streak plate
methods.
7. Colony morphology — colony counting.
8. Staining techniques- simple, differential, spore, and fungal staining.
9. Antibiotic resistance / sensitivity test (Disc method)
10. Estimation of bacteria- growth curve of bacteria and generation time.
11. Identification of microorganisms — biochemical tests (IMVIC test)(Group
Experiment)
12. Microbiology of potable water
13. Isolation, characterization and purification of ANY one of the following microbial
enzymes
a) Amylase
b) Protease
14. Assay of Antibacterial of ANY ONE selected medicinal plant by Disc or Well

diffusion and broth dilution method. o
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15. Assay of antifungal activity of ANY ONE selected medicinal plant by Disc or Well
diffusion.

PLANT TISSUE CULTURE (Group experiment)
16. Preparation of tissue culture media

17. Surface sterilization

18. Induction of meristem culture

19. Callus induction.

20. Regeneration of shoot and root from callus culture.

REFERENCES
1. Wagner, H., and Bladt, S., (1996). Plant drug analysis. Springer Science & Business

media 2™ edition

2. Jayaraman, J., (2011). Laboratory Manual in Biochemistry, New Age International
Publishers, New Delhi.

3. Kannan, N., (2003). Laboratory Manual in Microbiology, Panima Publishing
Corporation, Bangalore.

4. Sadasivam, S.,and Manickam, A., (2009). Biochemical Methods, New Age,
International Publishers, New Delhi.

5. Singh, S.P., (2009). Practical Manual of Biochemistry, CBS Publishers, New Delhi.

6. Talib, V.H., (2007). A Handbook of Medical Laboratory Technology, CBS
publishers,2™ edition. New Delhi.

7. Varley, H., (2003). Practical Clinical Biochemistry, CBS Publishers, New Delhi.
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M.Sc., Biochemistry 2016-2017

Semester 11

16BCP201 REGULATION OF METABOLIC PATHWAYS 4H-4C

Instruction hours/week:L: 4 T:0 P:0OMarks: Internal: 40 External: 60Total: 100

End Semester Exam: 3 Hours

Course objectives

To shed knowledge on generation and transformation of energy in metabolic
pathways.

To know the metabolic pathway of carbohydrate and their regulation with
associated disorders.

To learn fatty acid synthesis and degradation and their regulation

To study the regulation of amino acid metabolismand its regulations with Metabolic
disorders.

To understand the inter relationship of carbohydrate, lipid , protein and nucleic acid
metabolism and understand the importance of TCA cycle.

To aware about the homeostatis of glucosemetabolites by intrinsic and extrinsic
control mechanism.

Course outcomes (CO’s)
After completion of this course the student will perform

1.

6.

Gain knowledge on glucose anabolic and catabolic pathways that ultimately control
the glucose homeostatis.

know the metabolic pathway of amino acid and their regulation with associated
disorders.

learn fatty acid synthesis and degradation and their regulation

Able to explain the role of lipids, their metabolism and their stringent control by
hormones and other factors.

Understand the anabolic and catabolic processes associated with amino acids and
nucleic acids and their regulation.

Able to understand the energy homeostatis during starvation and energy excess

UNIT I

Introduction to control of enzyme activity: Allosteric interaction; Reversible covalent
modification; proteolytic action; control of amount of enzyme; control of rates of enzyme
degradation; feed back inhibition; feed forward stimulation. Role of compartmentation.
Elucidation of Metabolic pathways- Single-and Multi-step pathways. Experimental
approaches to study the metabolism- using metabolic inhibitors and isotopes.

UNIT 11

Carbohydrate Metabolism: An overview of Glycolysis and Gluconeogenesis. Regulation
of Glycolysis and Gluconeogenesis-Reciprocal control of Glycolysis and Gluconeogenesis,
TCA cycle- steps, regulation at branch points; Glycogen Metabolism: Overview of

glycogenesis and glycogenolysis. Reciprocal control of glycogenesis and
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glycogenolysis. Hormonal regulation of fuel metabolism; Metabolic disorders-Diabetes
mellitus and

UNIT 11

Lipid metabolism: An overview of fatty acid synthesis and degradation, Regulation of fatty
acid synthesis- control of acetyl CoA carboxylase and fatty acid synthetase complex;
Reciprocal control of fatty acid synthesis and degradation. Biosynthesis of triacyl glycerol,
phosphatidyl choline, phosphotidyl ethanolamine and sphingomyelin and their regulation.
Synthesis and degradation of cholesterol and its regulation. Obesity and regulation of body
mass. Metabolic disorders- Atherosclerosis, Hyper and hypo lipoproteinemia.

UNIT IV

Amino acid metabolism: Regulation of synthesis of aspartate and aromatic family of
aminoacids. Key role of glutamate dehydrogenase and glutamine synthetase in nitrogen
metabolism and their allosteric regulations. Amino acid degradation- deamination,
decarboxylation and transamination. Regulation of urea cycle. Biosynthesis of heme
(porphyrin) and its regulations. Molecules derived from aminoacids. Metabolic disorders-
Alkaptonuria, phenyl ketonuria.

UNIT V

Nucleic acid metabolism: De novo synthesis of purine and its regulation — Role of PRPP
amino transferase. De novo synthesis of pyrimidine and its regulation — Role of aspartate
carbomyl transferase. Regulation of deoxy ribonucleotides by activators and inhibitors.
Tissue specific metabolism- Metabolic profile of major organs- Brain, Muscle, Liver and
Adipose tissue. Intergration of metabolism. Metabolic disorders- Gout, SCID.

TEXT BOOKS

1. Lehninger, L., Nelson, D.L., and Cox, M.M., (2012). Principles of Biochemistry, 6"
edition WH Freeman and Company, New York.

2. Murray, R.K., Bender, D.A., Botham, K.M., and Kennelly, P.J., (2012). Harper’s
illustrated Biochemistry, 29" Edition. McGraw-Hill Medical. London.

REFERENCES
1. Donald Voet and Judith Voet ,2004. Biochemistry, John Wiley and Sons,.
2"Eedition.
New York

2. Lehninger L, D.L. Nelson and M.M. Cox, 2012, Principles of Biochemistry, 6"
edition WH Freeman and Company, New York.

3. Leubert Stryer, 2009. Biochemistry, W.H. Freeman and Company. New York.

4. Pamila C. Champ and Richard A. Harvey ,2008. Biochemistry, Lipponcott
Company, 28
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Philadelphia.

Murray, R.K., Bender, D.A., Botham, K.M., and Kennelly, P.J., (2012).Harper’s
illustrated Biochemistry, 29" edition.. McGraw-Hill Medical. London.

. Smith. 2003. Principles of Biochemistry, McGraw— Hill International Book
Company,
London.

. Zubay, G., (2009). Biochemistry, Wm.C Brown Publishers, Saunders and Company,
Philadelphia.
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M.Sc., Biochemistry 2016-2017
Semester |1

16BCP202 MOLECULAR BIOLOGY 4H-4C

Instruction hours/week:L: 4 T:0 P:0Marks: Internal: 40 External: 60Total: 100
End Semester Exam: 3 Hours

Course objectives
Equip the students

. To acquire the knowledge on Organization of DNA in a genome and transposons
. To know the mechanism behind replication and repair.

. To enable the knowledge on transcription and translation.

. To understand the mechanism of Regulation of gene expression in prokaryotes

. To study the structure and remodeling of chromatin

. To learn the mechanism of Eukaryotic gene regulation

Course outcomes (CO’s)
After completion of this course the student will
1. Acquire the knowledge on molecular structure of genes.

2 Understand the structure of nucleic acids and the DNA replication process
3. Learn about the process of transcription

4. Understand the mechanism of translation

5. Learn about gene regulation in prokaryotes

6. Learn about gene regulation in eukaryotes

UNIT I

Molecular structure of genes: Molecular definition of gene, chromosomal organization of
genes and non-coding DNA, protein coding genes, tandomly repeated genes, single
sequence DNA. Structural organization of eukaryotic chromosomes- histone proteins,
chromatin, functional elements. Mobile DNA elements- bacterial IS elements, transposons,
viral transposons and non- viral transposons. Mutation- types.

UNIT 1l

DNA replication and repair: General features of chromosomal replication. Enzymology of
DNA replication, DNA replication machinery. Replication in prokaryotes and eukaryotes-
Initiation, elongation and termination. DNA damage-types. Repair mechanism of DNA
damage-all types.

UNIT Il

Transcription: prokaryotic gene transcription- Initiation, elongation and termination.
Eukaryotic gene transcription- transcription unit, RNA polymerases- types, Transcription
and processing of mMRNA, tRNA and rRNA. Regulatory sequences in protein coding genes-
TATA box, initiators, CpG island, promoter-proximal element, activators and repressors of
transcription, Multiple transcription control elements. Regulation of transcription factor
activity by lipid-soluble hormones.

UNIT IV

Translation: Deciphering genetic code, features. Wobble hypothesis. Initiation, elongation
and termination of prokaryotic and eukaryotic translation. Fidelity of translation. Post
translational modifications-all types; Protein targeting-Targeting protein to nucleus, ER,
Golgi complex. Protein degradation- ubiquitin mediated degradation.

30

Master of Science, Biochemistry, 2016, Karpagam University, Coimbatore-641 021, India.



UNIT V

Prokaryotic gene regulation: Operon model, Lac, trp and ara operons. Regulatory
proteins-DNA binding domain, protein- protein interaction domain. Recombination- holiday
model, Rec BCD enzymes, Rec A protein, Messelson Radding model, site- specific
recombination. Antisense RNA technology.

Eukaryotic gene regulation: Transcriptionally active chromatin, chromatin remodeling,
DNA binding transactivators and coactivators. Regulation of gene expression by
intracellular and intercellular signal, RNA.:.

TEXT BOOKS
1. Watson, J. D., Hopkins, N. H., Roberts, J. W., Steitz, J. A., and Weiner, A. M.,
(2005)
2. Molecular biology of the gene, The Benjamin/Cummings publishing companies,
Inc, California.
3. Lewin, B., (2008) Genes IX, Oxford University Press, 9" Edition, Oxford, London,
4. Weaver, R. F., (2008) Molecular biology, WCB McGraw-Hill companies, 6"

Edition.Inc, New York.

REFERENCES

1.

Lodish, H., Berk, A., Kaiser, C.A., and Krieger, M.,. (2012). Molecular
Cell Biology, 7th edition. W.H. Freeman & Company,

Lehninger, L., Nelson, D.L., and Cox, M.M., (2012). Principles of Biochemistry,
WH

Freeman and Company, 6™ Edition, New York.

Kornberg, A., Baker, A., (2005). DNA replication, W.H. Freeman and Co, USA.

Cooper, G.M., and Hausman, R.E., (2013). Cell-A Molecular Approach, 6™ Edition..
Sinauer Associates. USA
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M.Sc., Biochemistry 2016-2017

Semester |1
16BCP203 ENDOCRINOLOGY 4H-4C
Instruction hours/week:L: 4 T:0P:0 Marks: Internal: 40External: 60Total: 100

End Semester Exam: 3 Hours
Course objectives
Equip the students with:

Hypothalamo - Hypophyseal axis

Classification of hormones

Mechansim of action of peptide and steroid hormones
Endocrine pathologies

Endocrinology of pregnancy

Investigative techniques in endocrinology

Course outcomes (CO’s)

After successful completion, the students will understand:

Hypothalamo - Hypophyseal axis

Different classification of hormones

Functioning of peptide and steroid hormones

The molecular and cellular basis of endocrine pathologies

Role of hormones in different stages of gestation

The technigues involved in the assessment of endocrine functions

coarwhE
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hormones- thyroid hormone nuclear receptor super family- Angiotensin- Rennin angiotensin
system- , atrial natriuretic hormones, recycling and degradation of receptors. Vasopressin
and water retention.

Unit V: Investigative techniques in endocrinology

Hormone assays, RIA, IRMA, Radio receptor assay, extraction, purification, and
quantification of hormone receptors (cell surface, cytosolic and nuclear receptors, semen
analysis.  Radiolabeling techniques — Radioiodination of peptides, autoradiography.
Properties of different types of radioisotopes commonly used in biology, radioactivity,
detection and measurement of radioactivity, safely guidelines and disposal procedures.

REFERENCES

1. Burtis, C.A., and Edward R. Tietz, E.R., (1999) Textbook of Clinical Chemistry 3"
Edition, WB Saunders Harcourt Brace & Company Asia PTE Ltd., USA.

2. Lehninger, L., Nelson, D.L., and Cox, M.M., (2012). Principles of Biochemistry,
WH
3. Freeman and Company, 6" Edition, New York.

4. Hadley, M.C., and Levine, J.E., (2007) Endocrinology 6th ed.,. Pearson Education (New
Delhi), Inc. ISBN: 978-81-317-2610-5.

5. Cooper, G.M., and Hausman, R.E., (2009) The Cell: A Molecular Approach Sth Ed..
ASM Press & Sunderland, (Washington DC), Sinauer Associates. (MA). ISBN:978-0-
87893-300-6.

6. Widmaier, E.P., Raff, H. and Strang, K.T. Vander’s Human Physiology (2008) llth ed.,
McGraw Hill International Publications, ISBN: 978-0-07-128366-3.
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M.Sc., Biochemistry 2016-2017

Semester 11
16BCP204 BIOINFORMATICS 4H-4C

Instruction hours / week:L: 4 T:0 P:0 Marks: Internal: 40 External: 60 Total: 100
End Semester Exam: 3 Hours

Course objective
Equip the students
e To make students understand the essential features of the interdisciplinary field of
science for better understanding the biological data.
e Toretrieve the sequence analysis of Nucleic acid and protein
e To create opportunity to interact with algorithms, tools and data in current scenario.
e To make the students look at a biological problem from a computational point of
view.
e To find out the methods for analyzing the expression, structure and function of
proteins,
e To understand the relationships between species.

Course outcomes (CO’s)

After completion of this course the student will perform
1. Acquire the knowledge on biological data, submission and retrieval from databases.
2. Able to make experiment pair wise and multiple sequence alignment
3. Analyze the secondary and tertiary structures of protein sequences.

4. Understand the data structure (databases) used in bioinformatics and interpret the
information (especially: find genes; determine their functions),

Understand and be aware of current research and problems relating to this area.

6. Knowledge on applications of bioinformatics

o

UNIT I

Definition, concepts of Bioinformatics: Objectives, History of Bioinformatics, Milestones,
Genome sequencing projects, Human Genome Project- Science, applications and ELSI.
Introduction to Biological databases: Types of databases, sequence databases-nucleic acid
sequence databases, GenBank, protein sequence database, Swiss-Prot, PIR, motif database-
PROSITE, structural databases, bibliographic databases and organism specific databases-
GMOD- Searching and retrieval of data-Entrez and SRS.

UNIT 1l
Introduction to sequence Alignment: Pairwise and multiple sequence alignment,
substitution matrices, Similarity searching programs, BLAST, FASTA, Multiple sequence
alignment — CLUSTAL, Phylogenetic analysis-PHYLIP theory of phylogeny, tree building
methods.

UNIT 111

Protein prediction strategies and programs: Protein Secondary Structure Prediction, three
dimensional structure prediction-Comparative modeling, threading, protein folding

and visualization of molecules — Visualization tools-RasMol, Deep View. 34
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UNIT IV
Gene ldentification and Prediction: Gene Mark, Gene Scan, Pattern Recognition, Global
gene expression studies-DNA Micro array.

UNIT V
Applications of Bioinformatics-Molecular medicine, biotechnology, agricultral, Computer
Aided Drug Designing- Lead molecules, properties, ADME profiles, QSAR. receptors,
docking.

REFERENCES

1.

~

Lesk, A.M., (2014). Introduction to Bioinformatics, 4™ edition. Oxford University
Press, Oxford.

Attwood, K., and Parry-Smith, J., (2003). Introduction to Bioinformatics, Pearson
Education, Singapore.

Baxevanis, A.D., and Quellette, B.F.F., (2001). Practical Guide to the Analysis of
Genes and Proteins, John Wiley & Sons, New York.

Mount, D.W., 2013. Bioinformatics: Sequence and Genome Analysis. 2™ edition,
Cold Spring Harbour Laboratory Press, New York.

Ignacimuthu, S., (2013). Basic Bioinformatics, 2" edition Alpha Science Intl Ltd

Chennai.

Rastogi, S.C., Mendiratta, N and Rastogi, P., (2004). Bioinformatics — Concepts,
Skills, Applications. CBS Publishers & Distributiors, New Delhi.

Rastogi S.C and Mendiratta, N., (2006). Bionformatics Methods and applications
Genomics, Proteomics and Drug Discovery 2™ Edition, Parag Rastogi Publication,
India.

Sundararajan, S., and Balaji, R., (2003). Introduction to Bioinformatics, Himalaya
Publishing House, Mumbai.
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M.Sc., Biochemistry 2016-2017

Semester 11
16BCP205A CORE ELECTIVE -II 4H-4C
RECOMBINANT DNA TECHNOLOGY
Instruction hours/week:L:4 T:0 P:0 Marks: Internal: 40 External: 60Total: 100

End Semester Exam: 3 Hours

Course objective
Equip the students
To make the student to understand the concept of gene manipulation and gene transfer
technologies.
e To understand the concept of recombinant DNA technology or genetic engineering
e To interpret the characterization of recombinant protein
e To infer the knowledge on cDNA
e To expose students to the application of recombinant DNA technology in
biotechnological research.
e To train students in strategizing research methodologies employing genetic
engineering techniques.
e To understand the applications of recombinant DNA technology

Course outcomes (CO’s)
After completion of this course the student will

1. Understand the application of genetic engineering techniques in basic and applied
experimental biology
Learn the concept of recombinant DNA technology or genetic engineering
Understand the expression of gene cloning vectors
Explore the knowledge on genomic library
Proficiency in designing and conducting experiments involving genetic
manipulation.
Describe DNA fingerprinting, and restriction fragment length polymorphism (RFLP)
analysis and their applications.

okrwn
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UNIT I

Introduction to gene manipulation: Basic techniques- Isolation and purification of nucleic
Acids, Agarose gel Electrophoresis. Hybridization of nucleic acids-probes and types.
Hybridization techniques-Southern, Northern, Western blotting. DNA and RNA markers.

UNIT 1l

Gene cloning vectors: Plasmids, bacteriophages, phagemids, cosmids, Artificial
chromosomes- BAC, YAC, HAC. Restriction mapping of DNA fragments, Map
construction, Cloning in E. coli- Vector engineering and codon optimization. Gene
expression in E.coli. Expression vector- PET vector. Genomic library.

UNIT Il
Isolation and characterization of gene transcripts: Introduction, Converting
mRNA transcripts into cDNA, Screening representative cDNA libraries, Functional 36
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sequencing of cDNA expression libraries. Expressed cDNAs compared with computer
databases. Characterization of recombinant proteins- Processing, purification and refolding
and stabilization-Insulin, hGH, tpA.

UNIT IV

Mutagenesis: Site-directed mutagenesis, In vitro mutagenesis-Linkers, synthetic
oligonucleotides and transposons, Role of Tagging in gene analysis, Identification and
isolation of genes through T-DNA or transposons.

Gene therapy- Different strategies for gene therapy, therapeutics based on targeted
exhibition of gene expression and mutation correction in vivo, Gene therapy for inherited
diseases, ADA, FH, Cystic fibrosis.

UNIT V
Transgenics: Gene transfer techniques- Microinjection, biolistic methods, vector based
transfer.

Transgenic plants: Agrobacterium & Ti plasmids. Methods of engineering herbicide
resistance plants, Stress resistance plants and modification of plant nutritional content
(amino acids, - carotene) Plants as bioreactors: edible vaccines.

Transgenic animals: Method of Engineering transgenic mice, transgenic cattle- applications
Biosafety- regularities and concerns. Societal impact of genetically modified food.

REFERENCES

1. Glick, B.R., Pasternak, J.J., and Patten, C.L., (2009). Molecular Biotechnology, 4™
edition, Panima Publishing Corporation, Delhi.

2. Watson, J.D., Gilamn, M., Witkowski, J., and Zotler, M., (2006). Recombinant
DNA, 3" Edition. W.H. Freeman Company, New York.

3. Kingsman, S .M., and Kingsman, A.J., (2001). Genetic Engineering: An Introduction
to Gene Analysis and Exploitation in Eukaryotes, 6™ Edition. Blackwell Scientific
Publication, Oxford.

4. Kreuzer, H., and Massay, A., (2008). Molecular Biology and Biotechnology, 3"
Edition Aim Press, Washington,DC.

5. Primrose, S. B., (2003). Molecular Biotech, 2" edition, Panima Publications, New
Delhi.

6. Sambrook, J., Fritch, E.F., and Maniate, T., (2001). Molecular Cloning, A
Laboratory Manual, Cold Spring Harbor Laboratory Press, New York.

7. Strachan, T., and Read, A.P., (2003). Human Molecular Genetics, 3 edition. John
Wiley and Sons, Toronto. Canada. 37
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M.Sc., Biochemistry 2016-2017

Semester |1
16BCP205B CORE ELECTIVE -1 | 4H-4C
ANIMAL TISSUE CULTURE
Instruction hours/week:L:4 T:0P:0 Marks: Internal: 40 External: 60Total: 100

End Semester Exam: 3 Hours

Course objectives
Equip the students
e To impart the knowledge on basic tissue culture techniques and limitations in

products
e To study about tissue culture laboratory and safety — biohazards
e To extrapolate the different types of culture media
e To understand the various types of cultures
e To learn synchronization of cell cultures and cell division
e To know the importance of stem cell research and its applications.

Course outcomes (CO’S)
After completion of this course the student will be able to
1. Demonstrate foundational knowledge of Cell culture techniques and competence in

laboratory techniques.

Set up a tissue culture lab to carry out research based on cell lines.
Extrapolate the different types of culture media

Understand the various types of cultures

Learn synchronization of cell cultures and cell division

Know the importance of stem cell research and its applications.

o gk~ wN

UNIT I

Introduction, importance, history of cell culture development, different tissue culture
techniques including primary and secondary culture, continuous cell lines, suspension
culture, organ culture, advantages and limitations medical/pharmaceutical products of
animal cell culture-genetic engineering of animal cells and their applications. Risks in a
tissue culture laboratory and safety - biohazards.

UNIT 1l

Different types of cell culture media, growth supplements, serum free media, balanced salt
solution, other cell culture reagents, culture of different tissues and its application. Facilities
for animal cell culture-infrastructure, equipment, culture vessels. Biology and
characterization of cultured cells-cell adhesion, proliferation, differentiation, morphology of
cells and identification.

UNIT 111
Primary cell culture techniques - mechanical disaggregation, enzymatic disaggregation,
separation of viable and non-viable cells. Mass culture of cells - manipulation of cell 38
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line selection - types of cell lines -maintenance of cell lines - immobilization of cells and its
application - synchronization of cell cultures and cell division - production of secondary
metabolites - biotransformation - Induction of cell line mutants and mutations -
cryopreservation — germplasm conservation and establishment of gene banks.

UNIT IV

Animal cell culture scale up: Scale up in suspension - stirrer culture, continuous flow
culture, air-lift fermentor culture; Scale up in monolayer - Roller bottle culture, multi
surface culture, multi array disks, spirals and tubes - monitoring of cell growth. Organ
culture - whole embryo culture - specialized culture techniques - measurement of cell death.

UNIT V

Tissue engineering: Design and engineering of tissues - tissue modeling. Embryonic stem
cell engineering - ES cell culture to produce differential cells - Human embryonic stem cell
research. Transgenic animals-transgenic animals in xenotransplantation

TEXT BOOKS

1. Darling, D.C., and Morgan, S.J., (1994). Animal Cells Culture and Media, BIOS
Scientific Publishers Limited.

2. Ranga, M.M., (2000). Animal Biotechnology,. Agrobios, India.

3. Satyanarayana, U., (2006). Biotechnology, Books and Allied (P) Ltd. India.
REFERENCES

1. Harris, A., (1996). Epithelial Cell Culture, Cambridge University Press, London.

2. Mathur, J.P., and David Barnes, D., (1998). Methods in Cell Biology, Volume 57,
Animal Cell Culture Methods Academic Press.
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M.Sc., Biochemistry 2016-2017

Semester |1
16BCP205C CORE ELECTIVE -II 4H-4C
GENOMICS AND PROTEOMICS

Instruction hours/week:L: 4 T:0 P:0 Marks: Internal: 40 External: 60Total: 100
End Semester Exam: 3 Hours

Course objectives
Equip the students
e To provide a comprehensive theoretical knowledge on genomics and proteomics
To learn the fundamentals, current techniques and applications.
To update and strengthen basic concepts in proteomics and genomics
To address the modern biological issues.
To use the different methodologies, techniques and tools commonly used in genome
sequencing, assembly and annotation.
e To understand the Characterization of protein complexes

Course outcomes (CO’s)
After completion of this course the student will be able to
1. Identify and describe the different components in prokaryotic and eukaryotic
genomes and proteomes.
2. ldentify molecular mechanisms responsible for diseases.
3. Use the different methodologies, techniques and tools commonly used in genome
sequencing, assembly and annotation.
4. Use the different methodologies, techniques and tools commonly used in proteomics.
5. Address the modern biological issues.
6. Characterize the protein complexes
UNIT I
Genome Sequencing: Introduction to Genes, Genome organization —prokaryotes and
eukaryotes, Genetic markers- RFLP, Mini and Micro satellite, STS, EST, SSCP, RAPD,
RFLP, SNP and SSR. Human Genome and Genomic analysis: Size, features, composition
and characteristics of human genome — Sequence repeats, transposable elements, gene
structure and pseudogenes.

UNIT 1l

Sequencing Genomes- methodology, chain termination method, chemical degradation
method, shotgun sequencing and assembly of contiguous DNA sequence. cDNA and
genomic library construction. Genomic Mapping: Different types of Genome maps and their
uses, Genetic and Physical mapping techniques. Map resources. Practical uses of genome
maps, NGS

UNIT Il

Gene Expressions and Microarrays: Gene structure and pseudo genes. Concepts of
microarrays, spotter analysis, Normalization —total intensity, using regression techniques,
ratio statistics. Clustering Gene expression profiles-hierarchical, single-linkage, complete
linkage, and average linkage. Tools for microarray analysis- MADAM, spot finder, 40
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SAGE Applications of Microarrays- Bioinformatics challenges in micro array design and
analysis.

UNIT IV

Analytical Proteomics:RP-HPLC, Mass Spectrometry — ESI MS and MALDI techniques
and applications. Characterization of protein complexes — protein-protein interactions, yeast
two-hybrid system and protein micro arrays.

UNIT V

Experimental Proteomics: Proteome analysis- 2D gel electrophoresis: general strategy,
immobilized pH gradients, sample preparation, isoelectric focusing, second dimension
PAGE, staining, transfer of proteins from 2D gels, image acquisition and analysis of 2D
gels. 2DE databases.

TEXT BOOKS
1. Brown, TA., (2002). Genomes. John Wiley & Sons. Singapore.

2. Pennington, S., and Dunn, M.J.,(2001). Proteomics: From Sequence to Function.
Bios Scientific Pub.Ltd. Oxford.

3. Primrose, S.B., and Twyman, R.M., (2003). Principles of Genome Analysis.
Blackwell Publishing, Oxford.

4. Simpson, R.P., (2004). Proteins and Proteomics. A Laboratory Manual. Cold
Spring Harbor Laboratory Press, New York.

REFERENCES

1. Cantor, C.R., and Smith, CL., (1999). Genomics: The Science and Technology
behind the Human Genome Project, John Wiley & Sons Pvt. Ltd. Singapore.

2. Stekal, D., (2003). Microarray Bioinformatics, Cambridge University
Press, Cambridge.

3. Greg Gibson and Spencer V. Muse., A Primer of Genome Science. Sinauer
Associates Inc. Publishers, Sunderlands, New York.

4. Liebler, (2001). Introduction to Proteomics, Tools for the New Biology. Humana
Press, New Jersey. USA

5. Westermeier, R., and Naven, T., (2002). Proteomics in Practice. Wiley — VCH,
Weinheim,Germany.
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M.Sc., Biochemistry 2016-2017

Semester 11
16BCP211 PRACTICAL - 111 4H-2C
MOLECULAR BIOLOGY AND ANIMAL BIOTECHNOLOGY

Instruction hours/week: L:0 T:0 P:4 Marks: Internal: 40 External: 60Total: 100
End Semester Exam: 3 Hours

Course objectives

Equip the students

. To understand the Molecular structure, functions of cells, molecules such as DNA,
RNA, proteins.
. To understand the principles of animal cell culture and its application.

. To learnthe knowledge on quantity of DNA by Diphenylamine method
. To infer the Estimation of RNA by Orcinol method

. To know the Preparation of competent E coli- transformation

. To explore the knowledge on Ligation of DNA

Course outcomes (CO’s)
After completion of this course the student will perform

1. To demonstrate knowledge and understanding of the molecular machinery of living

cells, cell and tissue culture to manipulate.

2. Toexplore the genomes of animals for ways to improve the livestock for food
production and biomedical purpose as well as and to analyse, interpret, and
participate in reporting to their peers on the results of their laboratory experiments.
Identification of DNA by Agarose gel electrophoresis
Estimation of RNA by Orcinol method
Preparation of competent E coli- transformation
Ligation of DNA

©o kAW

MOLECULAR BIOLOGY

. Isolation of DNA and RNA from liver

. Estimation of DNA and RNA - UV method

. Estimation of DNA by Diphenylamine method

. Estimation of RNA by Orcinol method

. Estimation of Protein by Lowry’s method

. Culturing and Isolation of Plasmid DNA

. Agarose gel electrophoresis of DNA

. Restriction digestion analysis of DNA (Demonstration)

. Preparation of competent E coli- transformation (demonstration)

10. Determination of Molecular weight of polypeptides by SDS PAGE (group)
11. Polymerase Chain Reaction for amplification of DNA (demonstration)
12. Ligation of DNA

13. Southern Blot Analysis (Demonstration)

14. Western Blotting (Demonstration)

OooO~NO NS~ WwWwNEKk

ANIMAL TISSUE CULTURE (Demonstration)

15. Preparation and Sterilization of media 42
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16. Cell lines and maintenance -Trypsinisation, Passaging, Staging
17. Cell counting and cell staining
18. Cell viability determination — Tryphan blue exclusion.

REFERENCES

1.

Freshney, R. 1., (2010). Culture of Animal Cells - A Manual of Basic Techniques, 6"
edition, John Wiley and Sons,Inc, Publication,NewYork.

Jayaraman, J., (2007). Laboratory Manual in Biochemistry, New Age International
Publishers, New Delhi.

Kannan, N., (2003). Laboratory Manual in Microbiology, Panima Publishing
Corporation, Bangalore.

Sadasivam, S., and Manickam, A., (2009). Biochemical Methods, New Age
International Publishers, New Delhi.

Singh, S.P., (2009). Practical Manual of Biochemistry, CBS Publishers, New Delhi.

Talib, V.H., (2003). A Handbook of Medical Laboratory Technology, CBS
Publishers, New Delhi.
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M.Sc., Biochemistry 2016-2017

Semester 11
16BCP212 PRACTICAL -1V 4H-2C
BIOLOGICAL DATABASES AND ANALYSIS

Instruction hours/week: L:0 T:0 P:4 Marks: Internal: 40 External: 60Total: 100
End Semester Exam: 3 Hours

Course objectives

To make the students

. To provide hands on experience on various biological databases

. To learn the retrieval of data from the biological databases

. To make them learn about pair wise and multiple sequence analysis.

. To learn and apply the statistical approaches

. To study the models for phylogenetic analysis and tree reconstruction.
. To teach them protein prediction methods and its validation.

Course outcomes (CO’s)
The students shall be able to

1. The course will enable students to use various biological databases

2. The importance functions in the biological system.

3. The use computational approaches for pair wise, multiple and phylogenetic analysis.
4. Aware to predict the physio-chemical properties, protein structure and validation
using computer-based labs.

5. Solve the biological problems using various computational tools and techniques.

6. Visualization of Protein structure by RASMOL.
Experiments
1.Biological Databanks Sequence databases, Structure Databases, Specialized databases

2. Data base file formats.
3. Data retrieval tools and methods (PUBMED, ENTREZ, SRS)
4. Sequence Similarity searching (NCBI- BLAST, FASTA)
5. Protein sequence analysis (EXPASY proteomics tools)
6. Multiple sequence alignment (Clustal-W)
7. Gene structure and function prediction (Using ORF Finder, Genscan, GeneMark)
8. Molecular Phylogeny (PHYLIP)
9.Sequence Analysis using EMBOSS
10. Protein structure visualization — RASMOL (Menu function and Command line entries),
Deep View.
REFERENCES:
1. Lesk, A.M., (2014). Introduction to Bioinformatics, Oxford University Press,
Oxford.
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. Attwood, K., and Parry-Smith, J., (2003). Introduction to Bioinformatics, Pearson
Education, Singapore.

Baxevanis., A.D., and Quellette, B.F.F., (2001). Practical Guide to the Analysis of
Genes and Proteins, 3" edition, John Wiley & Sons, New York.

Mount, D.W., (2013). Bioinformatics: Sequence and Genome Analysis. Cold Spring
Harbour Laboratory Press, New York.
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M.Sc., Biochemistry 2016-2017

Semester 111
16BCP301 IMMUNOLOGY 4H-4C

Instruction hours/week:L:4 T:0 P:0 Marks: Internal: 40 External: 60Total: 100
End Semester Exam: 3 Hours Course

objectives

Equip the students with

Specialized immune cells and their function

Mechanisms of humoral immunity

Mechanisms of cell mediated immunity

Hyperactivation of immune cell and associated pathogenesis
Basis behind immunodeficiency diseases

Utility of immune based principles in diagnostic field

ocoarwnE

Course outcomes (CO’s)
After successful completion, the students will understand:

1. The structure and functions of specialized immune cells

2. Basis of humoral immunity

3. Basis of cell mediated immunity

4. Hypersensitivity reactions (I-V)

5. Hereditary and acquired immunodeficiency diseases

6. Utility of immune based principles in diagnostic field
UNIT I

Cells of the immune system: Haematopoiesis. Overview of Immune stem cells-Lymphoid
cells, mononuclear, granulocytes, mast cells and dentritic cells. Lymphoid classes B, T and
NK — B & T Cell maturation, activation and differentiation; Lymphocyte surface markers,
CD nomenclature. Cell-mediated and humoral response.

UNIT II

Antigen: Epitope, B cell and T cell epitope, haptens, viral and bacterial antigens; factors
influencing adjuvant technology. Immunoglobulins-domains, B cell receptors, antigenic
determinants on immunoglobulins, Immunoglobulin super family. Immunoglobulin genes:
multigene family; Immunoglobulin rearrangement- antibody diversity.

UNIT Il

Hyper sensitivity: Type I, II, 11, IV, V and VI. Complement-definition, classical and
alternate pathway, MHC: organization, MHC molecules and genes, MHC and immune
responsiveness, Transplantation and rejection.

UNIT IV 46

Master of Science, Biochemistry, 2016, Karpagam University, Coimbatore-641 021, India.



Immunity to infection: Definition and types of immunity, Primary and secondary
immunodeficiency  diseases. Auto-immune diseases, Tumor immunology
Vaccines: Active and passive immunization, Types of vaccines with example. Monoclonal
Antibodies- Production and Applications.

UNIT V

Immuno Techniques: Antigen-Antibody interactions- precipitation reaction, agglutination
tests-  haemagglutination;  Complement  fixation test. Direct and indirect
immunofluorescence, RIA, ELISA, , ECLIA, Immunoblotting, effector cell assay,
Heamolytic plagque assay and Elispot assay.

TEXT BOOK
1. Kuby, J., (2006). Inmunology. W.H. Freeman and Company, New York. 6" Edition.

REFERENCES

2. Abbas, L., and Pober, (2000). Cellular and Molecular Immunology, W.B. Saunders
and company, Philadelphia, United States.

3. Janeway, C.A., and Traverse, P., (Jr) (2004). Inmunobiology, 6™ edition, Blackwell
Scientific Publishers, Oxford university, London.

4. Zubay, G., (2009). Immunology, W.B. Saunders and company, Philadelphia, United
States.

5. Tizard, L.R., (2009). Immunology- An Introduction,.Saunders College Publishers,
Sydney, 8™ Edition.

6. Riott, I., and Brotoff, J.,(2006). Immunology, Mosby Publishers,Sydney. 7" Edition.

7. Roitt, I., (2006). Essential Immunology. Blackwell Science, Oxford, UK 11™ edition.
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M.Sc., Biochemistry 2016-2017

Semester 111
16BCP302 CLINICAL BIOCHEMISTRY 4H-4C

Instruction hours/week:L:4 T:0 P:0 Marks: Internal: 40 External: 60Total: 100
End Semester Exam: 3 Hours

Course objectives
Equip the students with:

e Biological fluid collection and analysis

e Blood cell counting

e Assessment of inflammatory markers
Estimation of clinically relevant enzymes
Diagnosis of cancer
Assessment of endocrine pathophysiology

Course outcomes (CO’s)
After successful completion, the students will:
Collect and analyze biological fluid
Count the total RBC and different WBC using hemocytometer
Learn the assessment of CRP, RA and ESR
Perform estimation of clinically relevant enzymes
Understand the cancer marker assessment
6. Understand the endocrine pathophysiology
UNIT I
Clinical Samples: Blood collection, processing and transfusion process. Normal blood
profile. Cerebrospinal fluid: Composition, clinical investigation of CSF in meningitis.
Amniotic fluid: Origin, composition and analysis of amniotic fluid. Collection of urine
Urine preservatives. Test for urine compounds. Clinical significance of urinary components.

agkrownE

UNIT I

Serology and Hematology: C- reactive protein test, immunological test for pregnancy.
Rheumatoid arthritis (RA) test, ESR. Coagulation test, prothrombin test. Haemoglobin
Normal and abnormal Hb, separation of haemoglobin, Thalassemia, Hemoglobinopathies.
Disorder of erythrocyte metabolic pathways, erythrocyte enzyme disorders. Porphyrins and
disorder: porphyrias.

UNIT Il

Clinical Parameters: Myocardial infarctions, hepatobiliary disease. - Enzyme tests in
determination of myocardial infarction. Diagnostic enzymes: Principles of diagnostic
enzymology. Clinical significance of aspartate aminotransferase, alanine aminotransferase,
creatine kinase, aldolase and lactate dehydrogenase. Enzymes of pancreatic origin and
biliary tract. Clinical significance of electrolytes.
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TEXT BOOKS

1.

2.

Murray, R.K., Bender, D.A., Botham, K.M., and Kennelly, P.J., (2012). Harper’s
illustrated Biochemistry, 29" Edition. McGraw-Hill Medical. London.

Chatterjea, M.N., (2011). Text book of medical biochemistry, 8" edition, JB
publisher.

REFERENCES

1.

Burtis, C.A., Ashwood, E.R., and Teitz, W.H., (1999). Textbook of Clinical
Biochemistry, W.B. Saunders Company, London.

Smith, E., Handler, P., and White, A., (2004). Principles of Biochemistry, Mcgraw
Hill International Book Company, London.

Varley, H., (2003). Practical Clinical Biochemistry, volume 1 and 2,
CBS Publishers, New Delhi.

Wards, MJC and Bouchier, 1., (1995), Davidson’s Principles and Practice of Micine,
English Language Book Society.

Murray, R.K., Granner, D.K., Mayes, P.A., Rodwell, V.W.,(2012). Harper’s
illustrated Biochemistry, Appleton and Lange Publishers, London, 29" edition
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M.Sc., Biochemistry 2016-2017

Semester 111
16BCP303 CHEMISTRY OF NATURAL PRODUCTS 4H-4C
Instruction hours/week: L:4 T:0 P:0Marks: Internal: 40 External: 60Total: 100

End Semester Exam: 3 Hours

Course objectives
Equip the students
e To learn and understand the methods of plant analysis
To gain knowledge on natural products from plant sources
To extract the natural products from plant sources
To gain knowledge on natural products from plant sources
To learn extraction of secondary metabolites from marine organisms
To extract drugs from natural sources

Course outcomes (CO’s)
After successful completion, the students will

1. Learn and understand the methods of plant analysis
2. Gain knowledge on natural products from plant sources
3. Extract the natural products from plant sources
4. Gain knowledge on natural products from plant sources
5. Learn extraction of secondary metabolites from marine organisms
6. Extract drugs from natural sources
UNIT I
Unit-11

Methods of plant analysis-Extraction- sequential and percolation techniques. Separation
techniques-Column chromatography, TLC, GLC and HPLC. Methods of identification-UV,
IR, NMR and MS; Analysis of results- Qualitative and quantitative methods.

UNIT 11

Natural products from plant sources: Chemistry, distribution and techniques for
triterpenoids, essential oils, steroids, carotenoids and alkaloids, phenolics, flavonol and
flavones, tannin and quinines (General discussion only).

UNIT IV

Natural products from microbes: Sample collection; Screening tests- antiviral,
antibacterial, anticancer, antihypercholesterolemic. Commercial production of microbial
enzymes - Invertase and beta galactosidase.

UNIT V 50

Master of Science, Biochemistry, 2016, Karpagam University, Coimbatore-641 021, India.



Marine organism and animals: Secondary metabolite from marine algae, bacteria, fungi
and vertebrates. Separation and isolation techniques- Desalting, ion exchange and reverse
phase column chromatography; Bio assay directed fractionation. Isolation of simple
peptides. Drugs from animal sources — hormones, carbohydrate and proteins.

TEXT BOOKS

1. HarbornelJ.P 2008.Phytochemical methods- A Guide to modern techniques of plant
analysis. Fourth Indian reprint-?,rd Edition, Springer (India) Pvt Ltd, New Delhi.

2. Michael J. Waites, Neil L. Morgan, John S. Rockey, Gary Higton 2001. Industrial
Microbiology: An Introduction”, Blackwell Science, Replica press Pvt Ltd, New
Delhi.

REFERENCES
1. Sujatha, V.B., Nagasampagi, B.A., Meenakshi, S., (2014) Natural Products-
Chemistry and applications. Second reprint. NK Mehra for Narosa Publishing House
Pvt Ltd, New Delhi.

2. .Mansi, E.M.T.E., Bryce, C.F.A., Demain, A.L., Allman, A.R., (2006).Fermentation
microbiology and biotechnology”, 2" Edition, Taylor & Francis, Florida.

3. Demain, A.L., Davies, J.E., Atlas, R.M., (1999).Manual of industrial microbiology
and biotechnology, 2™ Edition, ASM Press, Washington.
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M.Sc., Biochemistry 2016-2017

Semester |11
16BCP304 DRUG BIOCHEMISTRY AND NEUROCHEMISTRY 4H-4C
Instruction hours / week:L:4 T:0 P:0 Marks: Internal: 40 External: 60Total: 100

End Semester Exam: 3 Hours Course

Objectives
Equip the students with

o Pharmacokinectics
Pharmacodynamics
Drug tolerance and dependence
Genetically engineered drugs
Mechansim of action of drugs
Undesired effects of drugs

Course outcomes (CO’s)

After successful completion, the students will understand

What the body does to a drug

What a drug does to a body

Drug dependence

The principles and procedure for genetically engineered drugs
How the drugs elicit the desired effect

Undesired effects of drugs

ogakrwdE

UNIT I

Drugs — Introduction, sources and routes of administration, Structural features and
pharmacological activity, prodrug concept, Adsorption — factors modifying drug absorption.
Distribution, metabolism - phase I, Il reactions, action of cytochrome P450 and excretion of
drugs.

Drug receptors — Localization, types and subtypes, models and theories. G-protein coupled
receptor and ion-channel linked receptors. Examples of drug-receptor interactions. Agonists
and antagonists.

UNIT I

Drug tolerance and drug dependence. Principles of basic pharmacokinetics. Adversse
response to drugs, drug intolerance, pharmacogenetics, drug allergy, tachyphylaxis, drug
abuse, vaccination against infection, factors modifying drug action and effect. Assay of drug
potency: chemical, bioassay and immunoassay.

UNIT 111
Genetically engineered protein and peptide agents as drugs, Novel drug delivery systems,
anti-AIDS drug development, oncogenes as targets for drugs, multidrug resistance
phenotypes, production of secondary metabolites by plant tissue culture. Genome based
medicine.

UNIT IV
Mechanism of action of drugs used in therapy of Respiratory system — cough, 52
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bronchial asthma, pulmonary tuberculosis. Antimicrobial drugs — sulphonamides,
trimethoprim, penicillins, aminoglycosides and bacterial resistance, Cancer chemotherapy.
Thyroid and antithyroid drugs, insulin and oral antidiabetic drugs, antifertility and ovulation
inducing drugs. Pharmacotherapy of gout and rheumatoid arthritis, Immuno therapy —
Immunosuppressants and immunostimulants, Enzymes in therapy.

UNIT V

Brain — Neurotransmitters, encephalins and endorphins; general function of autonomic and
somatic nervous system; cholinergic transmission and receptors; adrenergic transmission
and receptors; muscarinic receptors. Non steroidal and anti inflammatory drugs; adrenergic
blocking drugs; cholinergic blocking drugs; muscatrinic blocking drugs; parkinson’s
disease; Alzhiemier’s disease. Neurodegenerative disorders — Amylotropic, lateral sclerosis,
senile dementia, schizophrenia, Huntington’s disease.

TEXTBOOKS

1. Satoskar, R.S., Bhandarkar, S.D., and Ainapare, S.S., (2003). Pharmacology and
Pharmacotherapeutics, Popular Prakasham, Mumbai.

2. Patrick, G., (2002). Medicinal Chemistry Instant notes, Viva books private limited,
New Delhi.

3. Chauduri, S.K., (2001). Quintessence of Medical Pharmacology, New central book
agency limited, Calcutta.

REFERENCES

1. Glick, B.R., Pasternak, J.J., and Patten, C.L., (2009). Molecular Biotechnology, 4™
edition, Panima Publishing Corporation, Delhi.

2. Grahame-Smith, D.G., and Aronson, J. K., (2002). Oxford textbook of Clinical
Pharmacology and Drug Therapy: 3" edition. Oxford University Press.

3. Foye, W.O., Lemke, T.L., Williams, D.A., (2012). Principles of Medicinal
Chemistry, 7" edition, B.I. Wanerly Pvt. Ltd, New Delhi.

4. Wolf, E.,(1995). Burgers Medicinal Chemistry and Drug Discovery. Principles and
Practice, John Wiley and Sons, Manfred.
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M.Sc., Biochemistry 2016-2017

Semester 111
16BCP305A CORE ELECTIVE -1l 4H-4C
BIOSTATISTICS AND RESEARCH METHODOLOGY
Instruction hours/week: L:4 T:0P:0 Marks: Internal: 40External: 60Total: 100

End Semester Exam: 3 Hours Course

Course objectives
Equip the students with:

e Definition and representation styles of data
Analysis of data using correlation to understand the interdependence
Analysis of data using regression to understand the interdependence
To learn various measures of central values and standard deviation.
To understand the relationship between two variables.
To test the significance of a particular data by various parameters.

Course outcomes (CO’s)

After successful completion, the students will:

Use appropriate representation styles to present the data
Perform correlation analysis

Perform regression analysis

Calculate mean, median, mode and standard deviation.
Calculate the relationship between two variables.

Test the significance of a particular data by various parameters.

ogakrwdE

UNIT I

Definitions-Scope of Biostatistics- Variables in biology, collection, classification and
tabulation of data- Graphical and diagrammatic representation.

Measures of central tendency — Arithmetic mean, median and mode. Measures of
dispersion- Range, standard deviation, Coefficient of variation.

UNIT N

Correlation: Meaning and definition - Scatter diagram —Karl Pearson’s correlation
coefficient. Rank correlation.
Regression: Regression in two variables — Regression coefficient problems — uses of

regression.

UNIT Il

Test of significance: Tests based on Means only-Both Large sample and Small sample tests
— Student’s t test, , Chi square test - goodness of fit. Analysis of variance — one way
and two way classification. CRD, RBD Designs.

UNIT IV

Research: Scope and significance — Types of Research — Research Process — Characteristics
of good research — Problems in Research — Identifying research problems. Research 54
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Designs — Features of good designs.

UNIT V
Sampling Design : Meaning — Concepts — Steps in sampling — Criteria for good sample
design. Scaling measurements — Techniques — Types of scale.
REFERENCES
1. Gupta, S.P., (2007). Statistical Methods, Sultan Chand & Co, New Delhi.

2. Kothari, C.R., (2009). Research Methodology — Methods and Techniques, 3"
edition, New Age International Pvt. Ltd, New Delhi.

3. Sundar Rao, P.S.S., and Richard, J., (2006). Introduction to Biostatistics and
ResearchMethods, PHI Publication, New Delhi.

4. Sandhu, T., (1990). Research Techniques in Biological Sciences, Anmol Publishers,
New Delhi.
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M.Sc., Biochemistry 2016-2017

Semester 111
16BCP305B CORE ELECTIVE -l 4H-4C
CLINICAL RESEARCH AND IPR

Instruction hours/week:L:4 T:0 P:0 Marks: Internal: 40 External: 60Total: 100
End Semester Exam: 3 HoursCourse

Course objectives

Equip the students with:

The process of drug discovery

Pre-clinical studies

Components of clinical research (Phases)

Questionaire preparation

Fundamentals of IPR

Patents laws

ogakrwdE

Course outcomes (CO’s)

After successful completion, the student will understand:
Steps involved in drug discovery

Using small experimental animals

Phase 2 and Phase 3 trials

Questionaire preparation

Intellectual property rights

Patents laws

ocoarwnE

UNIT I

Drug discovery and Development: Introduction to Pharmaceutical Industry, New drug
discovery-Target Identification- Target Prioritization/ validation, Lead identification, Lead
optimization ; Preclinical studies - Preclinical technology, Chemistry manufacturing and
controls / Pharmaceutics Pharmacology/Toxicology

UNIT 1l

Basics of Clinical Research:Definition of clinical research and development, History of
randomized trial Literature - Finding and Evaluation databases of Scientific Literature;
Critiquing of Research Projects, Time management and resource implications

UNIT I

Epidemiology:Experimental Procedures - Controlled Experiments, Sampling Techniques,
Questioner Design, Validity and reliability of observations, Primary variables, Acquisition
and using secondary data, Randomization and Blinding: Theory and practice

UNIT IV

IPR: Introduction to Copyright - Conceptual Basis, International Protection of Copyright
and Related rights- An Overview (International Convention/Treaties on Copyright). Indian
Copyright Law -The Copyright Act, 1957 with its amendments, Ownership, transfer and
duration of Copyright, Renewal and Termination of Copyright.
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UNIT V

Patent: Introduction to Patent Law - Paris Convention, Patent Cooperation Treaty, WTO-
TRIPS, Harmonisation of CBD and TRIPs. Indian Patent Law- The Patents Act, 1970,
Amendments to the Patents Act, Patentable Subject Matter, Patentability Criteria, Procedure
for Filing Patent Applications, Patent Granting Procedure.

TEXT BOOK
1. Weinberg, S., and Sandy, W., (2009). Guidebook for Drug Regulatory Submissions,
1% edition, Wiley-Blackwell, U.S.A.
REFERENCES
1. Richard, A.G., Richard, G., (2009). New Drug Approval Process Drugs and the
Pharmaceutical Sciences), 5™ edition CRC Press, U.S.A.
2. Duolao, W., Bakhai. A., (2005). Clinical Trials: A Practical Guide to Design,
Analysis and Reporting, Remedica, London.
3. Weinberg, S., (1995). Good Laboratory Practice Regulations, 3" edition, CRC Press,
U.S.A.
4. Harburn, K., (1990). Quality Control of Packing Materials in Pharmaceutical
Industry, CRC Press, U.S.A.
5. Prichard, E., (1995). Quality in the Analytical Chemistry Laboratory, 1% edition,

Wiley, U.S.A.
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M.Sc., Biochemistry 2016-2017

Semester 111

16BCP305C CORE ELECTIVE -I11 4H-4C
DIETETIC MANAGEMENT OF DISEASE

Instruction hours/week: L:4 T:0 P:0 Marks: Internal: 40 External: 60Total: 100
End Semester Exam: 3 Hours Course

Course objectives

Equip the students with

Nutrition as a drug

Dietary management of diabetes

Dietary management of obesity

Dietary management of cardiovascular diseases

Nutrition deficiency affecting hematopoiesis and diet for individual with cancer

Dietary management of musculoskeletal diseases

Course outcomes (CO’s)

After successful completion, the students will understand:

Nutrition as a drug

Dietary management of diabetes

Dietary management of obesity

Dietary management of cardiovascular diseases

Nutrition deficiency affecting hematopoiesis and diet for individual with cancer
Dietary management of musculoskeletal diseases

ocoarwnE

UNIT-1

Nutrition- Foods for normal nutrition. Diets in gastrointestinal diseases-Acute
gastrointestinal conditions, chronic and non-acute disorders of the upper gastrointestinal
tract, lower gastrointestinal conditions, pancreatitis, liver diseases, gall stones, appendicitis,
cholelithiasis. Diet for hepatitis

Nutrition for critically ill- Burns, Enteral nutrition, Enteral feeding vs parenteral feeding,
Indications of enteral nutrition, Types of enteral feed formula, Complications of enteral
feeding. Parenteral nutrition- Techniques of infusion, Complications of parenteral feeding.

UNIT 1l

Diet for diabetes mellitus- Nutrition recommendations for patient with diabetes, Meal
planning, Exchange list of different food groups, Diabetic diets based on exchange list,
Diabetic diets menu wise.

Diets in Renal disease-Acute renal failure, Proteinuria, Indoor diet charts for renal patients.

UNIT 111
Diet for Cardiovascular Diseases- Risk Factors, Hypertension, Atherosclerosis, Stroke and
other peripheral diseases, Cardiomyopathy and cardiac failure, Rheumatic heart
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disease, dietary management, general guidelines for coronary heart disease, Dietary
recommendations of WHO.Diet for Acute cardiac diseases

Obesity- Body fat distribution, Health risks of obesity, Weight reduction, Factors
contributing to obesity.

UNIT IV

Cancer and diet therapy- Influence of diet on carcinogenesis, Dietary risk factors and
cancers at various sites in the human body, diet therapy, eating well during cancer treatment,
managing eating problems during treatment

Diet for inborn errors of metabolism- phenylketonuria, Galactosaemia, Celiac disease.

UNIT V

Nutrition related bone disease- osteoporosis.

Dietary factors in dental disease- Starch & dental cavities, protective factor in food
Blood —Nutrition deficiency affecting hematopoiesis.

REFERENCES

1. Sharma, R (2004). Diet Management,3"™ Edition,Reed Elsevier India Private
Limited, Chennai.

2. Garrow, J.S., and James, W.P.T., (2000). Human Nutrition & Dietetics,Longman
Group, UK.

3. Srilakshmi, (2006). Dietetics, 5 Edition.New Age International.Pvt Ltd, New Delhi.
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M.Sc., Biochemistry 2016-2017

Semester 111
16BCP311 PRACTICAL -V 4H-2C

CLINICAL ENZYMES AND IMMUNOLOGY

Instruction hours/week: L:0 T:0 P: 4 Marks: Internal: 40 External: 60Total: 100
End Semester Exam: 3 HoursCourse

Course objectives
To impart hands-on training in:

. Assays of clinically relevant enzymes
. Diagnostic utility of enzyme assays

. Radial immunodiffusion

. Double immunodiffusion

. Immunoelectrophoresis

. Glucose tolerance test

Course outcomes (CO’s)

After successful completion, the students will understand:
Various methods of assaying clinically relevant enzymes
The diagnostic significance of enzyme assays

Working knowledge principle of Radial immunodiffusion
Working knowledge principle of Double immunodiffusion
Working knowledge principle of Immunoelectrophoresis
Working knowledge principle of Glucose tolerance test

oakrwdE

ENZYMOLOGY

1. Determination of the activity of the following serum enzymes:
a. LDH
b. Acid phosphatase
c. Alkaline phosphatase
d. Aspartate amino transferase
e. Alanine amino transferase
f. 5’ nucleotidase
g. Sodium potassium ATPase
h. Ceruloplasmin

IMMUNOLOGY (DEMONSTRATION)

2. Raising of antibodies- single soluble and particulate antigen
3. Immunodiffusion- single radial and double diffusion.

4. Immunoelectrophoresis.

5. Rocket immunoelectrophoresis

6. ELISA

Case study-Report
7. Serum enzyme in liver disease
8. Serum enzyme in cardiac disease
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9. Serum enzyme in cancer disease
10. Glucose Tolerance Test

REFERENCES
1. Jayaraman, J., (2007). Laboratory Manual in Biochemistry, New Age International
Publishers New Delhi.

2. Sadasivam, S., and Manickam, A., (2009). Biochemical Methods, New
Age International Publishers, New Delhi.

3. Singh, S.P., (2009). Practical Manual of Biochemistry, CBS Publishers, New Delhi.

4. Talib, V. H., (2003). A Handbook of Medical Laboratory Technology, CBS
Publishers, New Delhi.
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M.Sc., Biochemistry 2016-2017

Semester 111
16BCP312 PRACTICAL - VI 4H-2C
CLINICAL BIOCHEMISTRY AND ANIMAL STUDIES

Instruction hours/week: L:0 T:0 P:4 Marks: Internal: 40 External: 60Total: 100
End Semester Exam: 3 Hours
Course objectives
To impart hands-on training in:
e The estimation of biomolecules such as glucose and cholesterol
e Assessment of renal function through the analysis of urea and uric acid in serum
Assessment of liver function through the estimation of bilirubin
The determination and significance of A/G ratio
Handling experimental animals
Various routes of injections

Course outcomes (CO’s)
Upon successful completion of this course, students will be able to:
1. Explain the physiopathological bases and the biochemical markers of the most
prevalent diseases in our population
Perform the estimation of biomolecules such as glucose and cholesterol
Assess renal function through the analysis of urea and uric acid in serum
Assess liver function through the estimation of bilirubin
Determine A/G ratio and interpret its relevance
Handle the small experimental animals
Understand the differences and significance of routes of injections

Noookrwn

Clinical analysis

Estimation of glucose in serum

Estimation of cholesterol in serum

Estimation of urea in the urine and serum

Estimation of chloride in the urine and serum

Estimation of calcium in the urine and serum

Estimation of magnesium in the urine and serum

Analysis of urinary calculi

Estimation of Bilirubin in serum(Kit method)

Estimation of triglyceride in serum (Kit method)
. Estimation of HDL in serum (Kit method)

Boow~NouorwNER

ANIMAL STUDIES (Group experiment)

11. Handling of animals

12. Methods of injection

13. Induction of liver toxicity

14. Assay of lipid peroxidation in rat liver. 62
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REFERENCES

1. Jayaraman, J., (2007). Laboratory Manual in Biochemistry, New Age International
Publishers New Delhi.

2. Sadasivam, S., and Manickam, A., (2009). Biochemical Methods, New
Age International Publishers, New Delhi.

3. Singh, S.P., (2009). Practical Manual of Biochemistry, CBS Publishers, New Delhi.

4. Talib, V. H., (2003). A Handbook of Medical Laboratory Technology, CBS
Publishers, New Delhi.
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M.Sc., Biochemistry 2016-2017

Semester 1V
16BCP491 PROJECT AND VIVA VOCE 15C
Hours / week: L:5 T:0 P:25 Marks: Internal: 80 External:120Total: 200
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KARPAGAM ACADEMY OF HIGHER

EDUCATION

Department of Biotechnology

(Scheme of examination for 2016-2017

onwards) B.Sc., Biotechnology Curriculum

Objectives Hrs/ Exam
Course code | Name of the course and Outcomes| week Marks (hrs)
PEO’s PO’s & CIA | ESE | Total Credit
PSO’s
SEMESTER - |
16LSU101 Language -1 - - 04 40 | 60 | 100 3 4
16ENU101 English - - 04 40 | 60 | 100 3 4
16BTU101 Biochemistry and Metabolism I a, b 04 401 60 | 100f 3 4
16BTU102 Cell Biology I a, b 04 40 | 60 | 100 3 4
16BTU103 Chemistry -1 I a 04 40 | 60 | 100 3 4
16BTU111 Biochemistry & Metabolism I a, b 04 40 | 60 | 100f 3 2
Practical
16BTU112 Cell Biology Practical I a, b 03 40 | 60 | 100 3 2
16BTU113 Chemistry -1 Practical I a 03 401 60 | 100f 3 2
Semester total 30 320 | 480 | 800 - 26
SEMESTER - I
16LSU201 Language -1 - - 04 40 | 60 | 100 3 4
16BTU201 Genetics I e 04 40 [ 60 | 100 3 4
16BTU202 Chemistry -2 I a 04 40 [ 60 | 100 3 4
16BTU203 General Microbiology I c 04 40 | 60 | 100 3 4
16BTU211 Genetics Practical I e 03 40 [ 60 | 100 3 2
16BTU212 Chemistry- 2 Practical I a 03 40 1 60 | 100f 3 2
16BTU213 General Microbiology Practical I c 04 40 | 60 | 100 3 2
16AEC201 Environmental Studies Y d, o 04 40 | 60 | 100 3 4
Semester total 30 320 | 480 | 800 - 26
SEMESTER - lI
16BTU301 Plant Physiology I e 04 40 | 60 | 100 3 4
16BTU302 Molecular Biology I e 04 40 | 60 | 100 3 4
16BTU303 Immunology I f 04 40 [ 60 | 100 3 4
Molecular Diagnostics
]gg%ggj@ ’ m,v| kol 03 | 40| 60| 100 3 | 3
Biotechnology and Human I, 11 d, |
Welfare
16BTU311 Plant Physiology Practical I, 1V en 04 40 [ 60 | 100 3 2
16BTU312 Molecular Biology -Practical THY e, n 04 40 | 60 | 100 3 2
16BTU313 Immunology Practical I f, n 04 40 | 60 | 100 3 2
16BTU314A Molecular Di ics Practical
6BTU3 olecular Diagnostics Practica vl k1 onl 03 20| 60| 100 3 1
16BTU314B Biotechnology and Human N, IV | d I, n
Welfare Practical
Semester total 30 320 | 480 | 800 - 22
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SEMESTER - IV

16BTU401 Bioprocess Technology I g, h 04 40 | 60 | 100 3 4
16BTU402 Recombinant DNA Technology I e, g 04 40| 60| 100f 3 4
16BTU403 Genomics and Proteomics I, 1] e h,g,j, 04 40 60 [ 100 3 4
I
16BTU404A Industrial F tati
ndustrial Fermentation I o h 03 20| 60| 100 3 3
16BTU404B Enzymology T e, g, h
Recombinant DNA
16BTU412 Technology Practical I, 1V |egn 04 40 | 60 | 100 2
16BTU413 Genomics and Proteomics I, 1, | e h, g, j, 04 40 60 [ 100 2
Practical (\Y [, n
16BTU414A Industrial Fermentation
Practical “, (AVARIICR h,n 03 40 60 100 3 1
16BTU414B Enzymology Practical I, 1V f. g hn
Semester total 30 320 | 480 | 800 _ 29
SEMESTER -V
16BTUS01A Plant Diversity | | N 03 20| 0| 100 3
16BTU501B Basics of Forensic Science Vi I
16BTUS02A Bioinformatics Yy i 04 01 60| 100 A
16BTU502B Plant Diversity |l | a
16BTUS03A Plant Biotechnology o g 04 201 0l 100 4
16BTUS03B Evolutionary Biology 1,1 b, i
16BTUS04A Animal Biotechnology n i 04 201 0l 100 4
16BTU504B Animal diversity-| I a
16BTUST1A Plant Diversity | Practical LIV an 03 201 60 ho 1
16BTUS11B Basics of Forensic Science ", v I, n
Practical .
16BTUS12A Bioinformatics Practical uv| jin 04 20| 60 100 9
16BTU512B Plant Diversity -l Practical I, IV a, n
16BTU513A Plant Biotechnology Practical | g in 04 201 60l 100 9
[\
16BTU513B Evolutionary Biology Practical || 111, V| b, i, n
16BTUS14A Animal Biotechnology Practical v - 04 201 60l 100 9
16BTU514B Animal Diversity-I Practical | a, n
Semester total 30 320 480 | 800 - 22
SEMESTER - VI
16BTUGO1A |.P.R. Entrepreneurship, H,IvV|{ k1,0
Bioethics & 03 | 40| 60| 100| 3| 3
Biosafety
16BTUG01B Bio- analytical Tool 1,1 d, |
16BTUG02A Medical Microbiology LI ¢ K 04 201 60l 100 3 4
16BTU602B Environmental Biotechnology | 111, IV | d, K, |
16BTUG03A Biostatistics 1, v o 04 20 | 60 100 3 4
16BTUBO3R Environment l\/Ianagpmpnt TRV B
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16BTUG11A |.P.R. Entrepreneurship, LIV |k, I, 0,n

Bioethics &

Biosafety Practical 03 40°1 60 ) 100 3 1
16BTU611B Bio-analytical Tool Practical N, IvV| d I, n
16BTUG12A Medical Microbiology Practical v ek 04 201 60l 100 3 ”
16BTU6G12B Environmental Biotechnology |1, 111, IV|d, k, I, n

Practical .
16BTU613A Biostatistics Practical i Lo n 04 20| 60 100 3 ”
16BTU613B Environment Management I IV|d, Kk, I, n

Practical
16BTUGI1 DSE - 6 Project I I 08 40 | 60 100 6
ECA/NCC / NSS/ Sports / General interest etc., Good

Semester total 30 280 | 420 700 22

Grand Total 180 1880 2820 4700 140

LS: Language course; EN: English course; SEC: Skill-enhancement course; DEC: Discipline -specific elective

Blue - Employability ~ Green — Entrepreneurship  Red- Skill Development
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Skill Enhancement Elective Courses - Theory

Semester Subject code Subject

Ml 16BTU304A Molecular Diagnostics
16BTU304B Biotechnology and Human Welfare

\Y; 16BTU404A Industrial Fermentation
16BTU404B Enzymology

v 16BTUS01A Plant Diversity |
16BTU501B Basics of Forensic Science

VI 16BTUG01A |.P.R. Entrepreneurship, Bioethics & Biosafety
16BTUG01B Bio- analytical Tool

Skill Enhancement Elective Courses - Practicals

Semester Subject code Subject

1l 16BTU314A Molecular Diagnostics Practical
16BTU314B Biotechnology and Human Welfare Practical

\% 16BTU414A Industrial Fermentation Practical
16BTU414B Enzymology Practical

\% 16BTUST1A Plant Diversity | Practical
16BTU511B Basics of Forensic Science Practical

VI 16BTUGT1A |.P.R. Entrepreneurship, Bioethics & Biosafety Practical
16BTU611B Bio-analytical Tool Practical

Discipline Specific Elective Courses-Theory

Semester Subject code | Subject

\Y 16BTUS02A Bioinformatics
16BTU502B Plant Diversity Il
16BTU503A Plant Biotechnology
16BTUS03B Evolutionary Biology
16BTUS04A Animal Biotechnology
16BTU504B Animal Diversity-|

VI 16BTUG02A Medical Microbiology
16BTU602B Environmental Biotechnology
16BTUG03A Biostatistics
16BTUG03B Environment Management

Bachelor of Science Biotechnology, 2016, Karpagam Academy of Higher education,
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Discipline Specific Elective Courses —Practical

Semester Subject Code Subject

16BTU512A Bioinformatics Practical

V 16BTU512B Plant Diversity —II Practical
16BTU513A Plant Biotechnology Practical
16BTU513B Evolutionary Biology Practical
16BTUS14A Animal Biotechnology Practical
16BTU514B Animal Diversity-I Practical

VI 16BTUG12A Medical Microbiology Practical
16BTU612B Environmental Biotechnology Practical
16BTUG13A Biostatistics Practical
16BTU613B Environment Management Practical
16BTUG91 Project Work

Bachelor of Science Biotechnology, 2016, Karpagam Academy of Higher education,
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PROGRAMME OUTCOMES (POs)

a) Graduates will acquire in-depth understanding of basic concept, knowledge about biochemistry
and cell organelles, their functions for applied field, allied subject and life skills.

b) The students will be able to discuss the metabolic aspects of biomolecules.

¢) The Graduates will gain the technical capability of handling, isolating and identifying various
organisms from different sources.

d) Understanding and better knowledge of the causes, types and control methods for
environmental pollution by the students.

e) The student will be able to discuss the mechanisms associated with gene expression system in
prokaryotes and eukaryotes.

f)  Understand the role of different types of cells, effectors and effectors mechanisms in immune-
technology by the students.

g) Develop skills associated with screening of industrially important strains, various aspects of
bioprocess technology and rDNA technology by the graduates.

h) The student will be able to understand the production of enzymes from different sources and
enzyme characterization and kinetic actions in living organisms.

i) The student will be able to understand the production of transgenic plants and animals for
human and environmental welfare.

i) Understand the basic concepts and modern knowledge of bioinformatics by graduates.

k) Apply the knowledge and skills gained from molecular aspects should be useful in developing
new innovations in different life forms by the graduates.

) The student will be able design, solve the application-oriented problem in biotechnological field
through project-based learning.

PROGRAMME SPECIFIC OUTCOMEs (PSOs)

To enable the student to emerge as:

m) Proficiency to work on biotechnological concepts and interdisciplinary areas of science and
technology towards product and process development for industrial and academic research

applications.

n) An expertin Biotechnology and allied fields (medical, microbial, agricultural, environmental, plant

and animal) for utilizing the practical skills to address biotechnological challenges.

o) Proficiency to demonstrate entrepreneurial and leadership skills with life-long learning.



PROGRAMME EDUCATIONAL OBJECTIVES (PEOs)
To impart the following PEOs to the students of Under-graduates in Biotechnology:

PEO | : To obtain detailed information about the fundamentals of Biotechnology, allied subjects and

life skills.

PEO Il : To provide information about the molecular methods which involved in cellular processes
of living systems such as microbes to higher order organisms for applied aspects. To

address the emerging need for skilled scientific manpower with research ethics involving

organisms.

PEO Il : To impart the basics and current molecular tools in the areas of Molecular Diagnostics,
Fermentation Technology, Plant, Animal & Environmental Biotechnology are included to
train the students for man power development and also sensitize them to scope for
research. The practical subjects will provide information about the careers in the industry

and applied research where biological system is employed.

PEO IV : To make the graduates of Biotechnology to learn and to adopt in a competitive world of

technology update and contribute to all forms of life.

MAPPING OF PEOs AND POs

Programme Outcome (s)
PEOs

(@ | (0) | (c) | (d) | () | (B | (g | (h) | () |G|k |())(m)](n)](o)

PEOI | x X x x

PEOII X x x X
PEO I X X X | x
PSO IV x | x X X
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16ENU101 ENGLISH

SEMESTER |
4H -4C

Total hours/week: L:4 T:0 P:0 Marks: Internal: 40 External: 60 Total:100

Course Objectives
e To help students enhance their Language skills.
To introduce different kinds of literary works.
To familiarize different genres of Literature.
To instruct moral values through literature.
To improvise their productive and receptive skills.
To strengthen the basic knowledge about grammar.

Course Outcomes

Develop the four types of skills.

Reading and comprehending literary works.

Genres of literature to provide moral education.

Develop communication skills in business environment.

Interpersonal skills will be developed.

6. Betterment of language competence.

UNIT |
Prose: Google Guys (Extract) — Richard L Brandt
Poetry: The Blind Pedlar — Osbert Sitwell
Short Story: A Garden So Rich - Christie Craig

Vocabulary: Prefixes, Antonyms, Sentence Completion
Grammar: Articles, Adverbs, Pronouns
Composition: Proverb Expansion
UNITII
Prose: Happiness 101 — Geeta Padmanabhan
Poetry: An Old Woman - Arun Kolatkar
Vocabulary: Suffixes, Analogies Grammar:
Nouns, Adjectives
Composition: Dialogue Writing

RN =

UNIT Il
Prose: Structured Procrastination — John Perry
Short Story: The Umbrella Man - Roald Dahl
One-Act Play: The Boy Who Stopped Smiling — Ramu Ramanathan
Vocabulary: Synonyms, Euphemisms, Word Definitions
Grammar: Verbs, Conjunctions and Interjection, Indirect/Reported Speech

UNIT IV
Poetry: No Sentence — Anjum Hassan
One-Act Play: While the Auto Waits- O’ Henry
Vocabulary: Words Often Confused, Anagrams
Grammar: Prepositions, Voice- Active and Passive
Composition: Letter Writing- Informal

UNITV
Short Story: The Bird - Amar Jalil
One-Act Play: The Cellphone Epidemic — Claudia |. Haas
Vocabulary: Portmanteau Words, One Word Substitute
Grammar: Questions, Pronunciation
Composition: Letter Writing- Formal

Karpagam Academy of Higher Education , Coimbatore — 641 021



Prescribed Text

Rao, G. Chandralekha et al. Spring (2013). Emerald Publishers: Chennai.
Suggested Readings

Shyamala, V. English for Communication. (2006). Emerald Publishers: Chennai
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SEMESTERI
16BTU101 BIOCHEMISTRY AND METABOLISM 4H -4C
Total hours/week: L:4 T:0 P:0 Marks: Internal: 40 External: 60 Total:100
Course Objectives

The objectives of the course are to make the students to

e Understand the basic concepts of cellular structure and organization of various biomolecules.

Understand the functions and importance of various biomolecules.
Describe the various metabolic pathways involved in cells for its normal functioning.
Obtain basic knowledge on disorders associated with metabolism of biomolecules.
Understand enzymes and their classification
Understand about Carbohydrates Metabolism

Course Outcomes

On successful completion of the course, students will be able to:

1. Understand Biochemistry as discipline and milestone discoveries in life sciences that led to
establishment of Biochemistry as separate discipline.

2. Understand fundamental properties of elements, their role in formation of biomolecules and in
chemical reactions within living organisms.

3. Draw or describe the structure of amino acids, proteins, enzymes, chemical messengers,
carbohydrates, lipids, and nucleic acid.

4. Describe the metabolism of carbohydrates, lipids, proteins and amino acids, and write chemical
reactions for the individual steps in each pathway.

5. Write the chemical reactions involved in biochemical pathways that produce ATP, such as citric
acid cycle and electron transport.

6. Be familiar with the enzymes (biocatalysts), and their salient attributes including unique
conformation and amazing catalytic properties.

UNIT- |

Introduction to Biochemistry: Amino acids &Proteins: Structure, properties and function of Aminoacids and
Protein, Aminoacid and protein classification. Protein Purification. Denaturation and renaturation of proteins.
Fibrous and globular proteins. Carbohydrates: Structure, Function and properties of Monosaccharides,
Disaccharides and Polysaccharides. Bacterial cell wall polysaccharides, Glycoprotein’s and their
biological functions

UNIT-II

Lipids: Structure and functions —Classification, nomenclature and properties of fatty acids, essential fatty
acids. Phospholipids, sphingolipids, glycolipids, cerebrosides, gangliosides, Prostaglandins, Cholesterol.
R3-oxidation of fatty acids.

UNIT-IIl

Nucleic acids: Structure and functions: Physical &chemical properties of Nucleic acids, Nucleosides
&Nucleotides, purines & pyrimidines, Biologically important nucleotides, Double helical model of DNA
structure, A, B & Z — DNA, denaturation and renaturation of DNA

UNIT-IV

Enzymes: Nomenclature and classification of Enzymes, Holoenzyme, apoenzyme, Cofactors, coenzyme,
groups, metalloenzymes, monomeric &oligomeric enzymes, activation energy and transition state, enzyme
activity, specific activity, common features of active sites, Role of: NAD+, NADP+, FMN/FAD, coenzymes A,
Thiamine pyrophosphate, Pyridoxal phosphate, lipoic-acid, BiotinvitaminB12, Tetrahydrofolate and
metallicions. Photosynthesis— Photosystem | and Il.

UNIT-V

Carbohydrates Metabolism: Glycolysis: Fate of pyruvate under aerobic and anaerobic conditions. Pentose
phosphate pathway and its significance, Gluconeogenesis, Glycogenolysis and glycogen synthesis. TCA
cycle.
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1. Berg,J.M., Tymoczko,J.L.,&Stryer,L.(2006).Biochemistry(6thed.).Newyork:W.H. Freeman &
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SEMESTER

16BTU102 CELL BIOLOGY 4H -4C
Total hours/week: L:4 T:0 P:0 Marks: Internal: 40 External: 60 Total: 100
Course Objectives

The objectives of the course are to make the students to
e Understand the structures and functions of basic components of prokaryotic and eukaryotic cells,
especially macromolecules, membranes, and organelles
e Understand how the cellular components are used to generate and utilize energy in cells
¢ Understand the cellular components underlying cell division.
e Obtain knowledge of various cellular events to understand various physiological processes.

Course Outcomes
On successful completion of Cell Biology course, students will be able to:

1. Describe the importance of cell biology in fundamental functions of living systems.
2. Describe the structures and basic components of prokaryotic and eukaryotic cells.
3. lllustrate how the cellular components are used for various cellular activities.
4. Demonstrate the pathways involved in various cellular events including cell cycle and
cell division.
5. Describe cellular events associated with cell death and cancer formation.
UNIT- |

Cell: Introduction and classification of organisms by cell structure, cytosol, compartmentalization of eukaryotic
cells, cell fractionation. Cell Membrane and Permeability: Chemical components of biological membranes,
organization and Fluid Mosaic Model, membrane as a dynamic entity, cell recognition and membrane
transport.

UNIT- I

Membrane Vacuolar System, Cytoskeleton and Cell Motility: Structure and function of microtubules,
Microfilaments, Intermediate filaments. Endoplasmic reticulum: Structure, function including role in protein
segregation. Golgi complex: Structure, biogenesis and functions including role in protein secretion.

UNIT-III

Lysosomes: Vacuoles and micro bodies: Structure and functions Ribosomes: Structures and function
including role in protein synthesis. Mitochondria: Structure and function, Genomes, biogenesis.
Chloroplasts: Structure and function, genomes, biogenesis Nucleus: Structure and function,
chromosomes and their structure.

UNIT- IV
Extracellular Matrix: Composition, molecules that mediate cell adhesion, membrane receptors for extra
cellular matrix, macromolecules, regulation of receptor expression and function.

UNIT-V
Cancer: Carcinogenesis, agents promoting carcinogenesis, characteristics and molecular basis of cancer.
Signal transduction.
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SEMESTER

16BTU103 CHEMISTRY-1 4H -4C
Total hours/week: L:4 T:0 P:0 Marks: Internal: 40 External: 60 Total:100
Course Objectives

The objectives of the course are to know

¢ The molecular orbital theory, preparation and properties of inorganic compounds.

o Theory of covalent bond, polar effects and stereochemistry of organic compounds.

o About important industrial chemicals like silicones, fuel gases and fertilizers and their impact on environment.
o Elements of photochemistry, chemical kinetics and chromatography.

¢ About the dyes, chemotherapy and vitamins.

e About the Column, Paper and Thin Layer Chromatography.

Course Outcomes
The student understands
1. The molecular orbital theory, preparation and properties of inorganic compounds.
2. Theory of covalent bond, polar effects and stereochemistry of organic compounds.
3. About important industrial chemicals like silicones, fuel gases and fertilizers and their impact on
environment.
4.  Elements of photochemistry, chemical kinetics and chromatography.
5. About the dyes, chemotherapy and vitamins.
6. Principles and applications of Column, Paper and Thin Layer Chromatography.

Unit-l

Chemical Bonding: Molecular orbital theory-linear combination of atomic orbitals-bonding and
antibonding molecular orbitals-energy level diagram-bond order- M.O. configuration of H2, N2 and F2
molecules. Diborane: Preparation, properties and structure. NaBH4: Preparation and uses. Borazole:
Preparation and properties. Interhalogen compounds: ICI, BrF3, IF5 - preparation, properties, uses and
structure. Basic properties of iodine. Compounds of sulphur: Sodium hydrosulphite- preparation,
properties, uses and structure. Per acids of sulphur: Preparation, properties, uses and structure.

Unit-ll

Industrial Chemistry: Silicones: Synthesis, properties and uses. Fuels gases: Natural gas-water gas-
semi water gas-carbureted water gas-producer gas- oil gas (Manufacturing details not required).
Fertilizers: NPK fertilizer-ammonium sulphate-urea-superphosphate of lime- triple superphosphate-
potassium nitrate-ammonium nitrate. Pollution: Water, air and soil pollution-sources and remedies-acid
rain-ozone hole-greenhouse effect.

Unit- Il

Covalent Bond and Stereoisomerism:

Covalent Bond: Orbital overlap, hybridization and geometry of CH4, C2 H4 and C2H2. Polar effects:
Inductive effect-electromeric effect- mesomeric effect- steric effect- hyperconjugation.

Stereoisomerism: Elements of symmetry-polarised light and optical activity-isomerism in tartaric acid-
racemisation- resolution- geometrical isomerism of maleic and fumaric acids-keto-enol tautomerism of
acetoacetic esters.

Unit- IV

Dyes, Chemotherapy and Vitamins: Dyes: Terms used chromophore, auxochrome, bathachromic shift
and hypsochromic shift- classification of dyes — based on chemical structure and application-one example
each for azo, triphenylmethane, vat and mordant dyes- preparation. Chemotherapy: Preparation, uses
and mechanism of action sulpha drugs- preparation and uses of prontosil, sulphadiazine and
sulphafurazole-structure and uses of pencillins and chloromycetin. Vitamins: Diseases caused by the
deficiency of vitamins A, B1, B2, C and D-sources of these vitamins.

Bachelor of Science Biotechnology, 2016, Karpagam University, Coimbatore — 641 021 India.
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Unit-V

Elements of Photochemistry, Chemical Kinetics and Chromatography: Elements of
Photochemistry: Photochemical laws-Beer Lambert’s law-Grotthuss-Draper law-Stark- Einstein law
(statement only).

Chemical Kinetics: Rate-order-molecularity-pseudo first order reactions-zero order reactions-
determination of order of reaction-measurement of order and rates of reactions- effect of temperature on
reaction rate-energy of activation.

Chromatography: Principles and applications of Column, Paper and Thin Layer Chromatography.

References

1. Veeraiyan, V., & Vasudevan, A.N.S. (2005). Text Book of Allied Chemistry (2nd ed.). Chennai:
Highmount Publishing House.

2. Puri, B.R., & Sharma L.R. (2002). Principles of Inorganic Chemistry. Jalandar: Shobanlal &
Company Ltd.

3. Bahl, B.S., & Arun Bahl, (2005). Advanced Organic Chemistry. New Delhi: S.Chand& Company
Ltd.

4. Puri, Sharma &Pathania, (2003). Physical Chemistry. Jalandhar: Vishal Publishing Company
Ltd.

5. Gopalan, R. & Sundaram, S. (2003). Allied Chemistry (3rd ed.). New Delhi: Sultan Chand &
Sons.
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SEMESTER |

16BTU111 BIOCHEMISTRY & METABOLISM PRACTICAL 4H -2C

Total hours/week: L:0 T:0 P:4 Marks: Internal: 40 External: 60 Total:100

Course Objectives
The main objectives of the course are,

To acquire skill on various experimental methods and techniques on order to analyse the given

biological samples.

To know the standard procedures for handling the biochemical assays and instruments.
To know the threshold levels of primary biochemicals.

To analyse common organic reagents and compounds based on their properties.

To analyse biological compounds from unknown mixture/origin.

To Understand Good laboratory practices in a laboratory.

Course Outcomes
The learners will be able to,

2 S o

Gain skills on quantitative estimation methods for various biomolecules from natural sources.
Acquire handling skills to handle the instrumentations.

Obtain skills on primary screening of samples.

Develop skills to prepare useful reagents in the laboratory.

Use of handling of glass wares, minor equipment for conducting experiments.

Learn safety and precautionary measures for working in a laboratory.

List of Practicals

1. Preparation of buffers.

2. Qualitative tests for Carbohydrates, lipids and proteins

3. Principles of Colorimetry: (i) Beer's law, estimation of protein. (ii) To study relation
between absorbance and %transmission.

Separation of Amino acids by paper chromatography.

Estimation of blood glucose by glucose oxidase method.

Determination of - pH optima, temperature optima, Km value, Vmax, Effect of inhibitor
(Inorganic phosphate) on the enzyme activity.

To study the effect of pH, temperature on the activity of salivary amylase enzyme.

8. To study activity of any enzyme under optimum conditions.

o oA~

~

References
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W.H. Freeman &Company.
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SEMESTER |

16BTU112 CELL BIOLOGY PRACTICAL 3H -2C
Total hours/week: L:0 T:0 P:3 Marks: Internal: 40 External: 60 Total:100
Course Objectives

The main objectives of the course are,

e To enable students to learn the basics of prokaryotic and eukaryotic cells

e To develop practical biological skills such as staining, sterilization, dialysis etc.

e To prepare students for subsequent biological courses that require an understanding of the physiology of
organisms such as cell division, enzyme activity etc.

e To understand the basics of techniques to study cells.

e To prepare students to handle the equipment available and identify the suitable and appropriate
experiments.

e To learn aseptic techniques in the lab.

Course Outcomes
The learners will be able to,
1. Understand the unique features of plant and animal cells.
2. Gain the practical skills on tissue mounting techniques to visualize the cell morphology.
3. Acquire knowledge about cell’s response to various environmental conditions.
4. Able to differentiate the cells of various living organisms and get awareness of physiological
processes of cell.
Able to observe and correctly identify different cell types, cellular structures.
6. Able to handle the equipment available and identify the suitable and appropriate experiments.

o

List of Practicals

1. Study the effect of temperature and organic solvents on semipermeable membrane.

2. Demonstration of dialysis.

3. Study of plasmolysis and de-plasmolysis.

4. Cell fractionation and determination of enzyme activity in organelles using sprouted seed or any
other suitable source.

5. Study of structure of any Prokaryotic and Eukaryotic cell.

6. Microtomy: Fixation, block making, section cutting, double staining of animal tissues like liver,
pancreas, kidney.

7. Cell division in onion root tip.

8. Preparation of Nuclear, Mitochondrial and cytoplasmic fractions.

References

1. Karp, G. (2013). Cell and Molecular Biology: Concepts and Experiments (7th ed.). Hoboken, US:
John Wiley & Sons. Inc.

2. De Robertis, E.D.P., & De Robertis, E.M.F. (2006). Cell and Molecular Biology (8th ed.). Lippincott
Williams and Wilkins, Philadelphia.

3. Cooper, G.M., &Hausman, R.E. (2013). The Cell: A Molecular Approach (6th ed.). Washington,
USA: ASM Press & Sunderland, D.C., Sinauer Associates.

4. Becker, W. M., Kleinsmith, L. J., Hardin. J., & Bertoni,G.P.(2009). The World of the Cell
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SEMESTER |

16BTU113 CHEMISTRY-1 PRACTICAL 3H -2C
Total hours/week: L:0 T:0 P:3 Marks: Internal: 40 External: 60 Total:100
Course Objectives

The student should know

e The molecular orbital theory, preparation and properties of inorganic compounds.
Theory of covalent bond, polar effects and stereochemistry of organic compounds.
Theory about important Aromatic or aliphatic

About the preliminary test

Elements of chemical confirmatory test.

Understand the concepts of safe laboratory practices.

Course Outcomes

The student understands

1. The molecular orbital theory, preparation and properties of inorganic compounds.
Theory of covalent bond, polar effects and stereochemistry of organic compounds.
About importance of the preliminary test

About the chemical confirmatory test

Elements of photochemistry, chemical kinetics.

About the safety measures to handle the chemicals in the lab.

Sk wid

List of Practicals
1. Preliminary tests

Detection of elements present
Aromatic or aliphatic
Saturated or unsaturated

Nature of the functional group

o o A~ w N

Confirmatory tests— aldehydes, ketones, amines, diamide, carbohydrates, phenols, acids,
esters & nitro compounds.

Note: Each student should analyses minimum 6 compounds.
References

1. Ramasamy, R. (2008). Allied Chemistry Practical Book. Karur: Priya Publications.
2. Thomas, A.O. (2010). Practical Chemistry for B.Sc. Main Students. Cannanore: Kerala,
Scientific Book Centre.
3. Venkateswaran, V., Veeraswamy, R., & Kulandaivelu, A. R. (2004). Basic Principles of
Practical Chemistry (2nd ed.). New Delhi: S. Chand Publications.
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SEMESTERII

16BTU201 GENETICS 4H -4C
Total hours/week: L:4 T:0 P:0 Marks: Internal: 40 External: 60 Total:100
Course Objectives

The main objectives of the course are,

To deliver the basic concepts of heredity in different living organisms

To gain the information about the level of genome organization in various living organisms

To obtain the knowledge about transmission of genetic information across generation at the individual and
population level

To understand how to identify and classify mutations in DNA.

To relate the structure and function of the DNA molecule to its functional role in encoding genetic material.
To describe the basic aspects of the flow of genetic information.

Course Outcomes
The learners will be able to,

1.

SARE e A

6.

Acquire knowledge about the central theories and methodologies traditional, molecular and population genetics.
Acquire information on sex- linked inheritance and associated diseases.

Understand the role of genetics in breeding and natural selection.

Apply the principles of inheritance as formulated by Mendel.

Apply the Hardy-Weinberg Law in analyzing population genetics for gene frequency, sex linkage,
equilibrium, and heterozygote frequency.

Acquire knowledge about the relationship between genetic, physical, and cytogenetic maps.

UNIT- 1

Introduction: Historical developments in the field of genetics. Organisms suitable for genetic experimentation
and their genetic significance. Cell Cycle: Mitosis and Meiosis: Control points in cell-cycle progression in yeast.
Role of meiosis in life cycles of organisms.

UNIT-II

Mendelian Genetics: Mendel's experimental design, monohybrid, di-hybrid and tri hybrid crosses, Law of
segregation &Principle of independent assortment. Verification of segregates by test and back crosses,
Chromosomal theory of inheritance, Allelic interactions: Concept of dominance, recessiveness, incomplete
dominance, co-dominance, semi-dominance, pleiotropy, multiple alleles, pseudo-allele, essential and lethal
genes, penetrance and expressivity.

UNIT-IIl

Chromosome and Genomic Organization: Eukaryotic nuclear genome nucleotide sequence composition—
unique & repetitive DNA, satellite DNA. Centromere and telomere DNA sequences, repetitive transposed
sequences- SINEs &LINEs. Genetic organization of prokaryotic and viral genome. Structure and
characteristics of bacterial and eukaryotic chromosome, chromosome morphology, concept of euchromatin
and heterochromatin. Concept of cistron, exons, introns, genetic code, gene function.

UNIT-IV

Chromosome and Gene Mutations: Definition and types of mutations, causes of mutations, Ames test for
mutagenic agents, screening procedures for isolation of mutants and uses of mutants, variations in
chromosomes structure - deletion, duplication, inversion and translocation (reciprocal and Robertsonian).
Sex determination, sex linkage, sex linked diseases: Mechanisms of sex determination, Fragile- X-syndrome
and chromosome, sex influenced dominance, sex limited gene expression, sex linked inheritance.
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UNIT-V

Genetic Linkage, Crossing Over and Chromosome Mapping: Linkage and Recombination of genes in a
chromosome crossing over. Extra chromosomal inheritance: Rules of extra nuclear inheritance, maternal
effects, maternal inheritance, cytoplasmic inheritance, organelle heredity, genomic imprinting. Evolution and
population genetics: In breeding and out breeding, Hardy Weinberg law (prediction, derivation), allelic and
genotype frequencies, changes in allelic frequencies, systems of mating, evolutionary genetics, natural
selection.

References

1. Gardner, E.J., Simmons, M.J., & Snustad, D.P. (2006). Principles of Genetics (8th ed.). John Wiley
&Sons.

2. Snustad, D.P., & Simmons, M.J. (2009). Principles of Genetics (5th ed.). USA: John Wiley and
Sons Inc.

3. Russell, P. J. (2009). Genetics- A Molecular Approach (3rd ed.). Benjamin Cummings.

4. Griffiths, A.J.F., Wessler, S.R., Lewontin, R.C., &Carroll, S.B. (2007). Introduction to Genetic
Analysis (9thed.). W. H. Freeman &Co.
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SEMESTERII

16BTU202 CHEMISTRY-2 4H -4C
Total hours/week: L:4 T:0 P:0 Marks: Internal: 40 External: 60 Total:100
Course Objectives

e To make the student to be conversant with the extraction of metals, coordination chemistry, preparation,
properties uses and structure of naphthalene and heterocyclic compounds.

o To make the student acquire sound knowledge of electrochemistry, biological functions of amino acids and
proteins.

To educate students on chemistry of carboxylic acids, nitro compounds and carbohydrates.
To impart basic understanding on Thermodynamics

To educate students on topics Electrochemistry

To educate on thermodynamic laws, entropy, enthalpy change and the principles of electroplating.

Course Outcomes

1. The students will be able to understand the metallurgy of metals and the theories of coordination compounds
and the industrial importance of EDTA, haemoglobin and chlorophyll.

2. The students will be able to understand the concept of aromaticity and preparation of aromatic compounds
including heterocyclic compounds.

3. The students will be able to understand the preparation, classifications and properties of amino acids,
proteins and carbohydrates.

4. The students will be able to understand the concepts of first and second laws of thermodynamics.

5. The students will be able to understand the fundamentals of electrochemistry.

6. To expose students on radical analysis in inorganic mixtures; Determination of surface tension and
viscosity of liquids.

Unit-l

Metals and Coordination Chemistry:

Metals: General methods of extraction of metals-methods of ore dressing-types of furnaces- reduction
methods-electrical methods-types of refining-Van Arkel Process-Zone refining.

Coordination Chemistry: Nomenclature-theories of Werner, Sidgewick and Pauling- chelation and its
industrial importance-EDTA-haemoglobin-chlorophyll-applications in qualitative and quantitative
analysis.

Unit-ll

Aromatic Compounds and Heterocyclic Compounds:

Aromatic Compounds: Aromaticity-Huckel’s (4n+2) rule- aromatic electrophilic substitution in benzene-
mechanism of nitration, halogenation, alkylation, acylation and sulphonation. Naphthalene: Isolation,
preparation, properties and structure. Heterocyclic Compounds: Preparation and properties of pyrrole,
furan, thiophene and pyridine.

Unit-ll

Amino acids, Proteins and Carbohydrates: Amino acids: Classification, preparation and properties.
Peptides-preparation of peptides (Bergmann method only). Proteins: Classification, properties,
biological functions and structure. Carbohydrates: Classification, preparation and properties of glucose
and fructose- discussion of open chain and ring structures of glucose and fructose-glucose-fructose
interconversion.

Unit-IV

Energetics: Type of systems-processes and their types - isothermal, adiabatic, reversible, irreversible
and spontaneous processes-statement of first law of thermodynamics-need for the second law of
thermodynamics-heat engine-Carnot cycle-efficiency-Carnot theorem- thermodynamics scale of
temperature-Joule-Thomson effect- Enthalpy- Entropy and its significance-Free energy change.
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Unit-V

Electrochemistry: Kohlrausch law-conductometric titrations-hydrolysis of salts-galvanic cells-E.M.F .-
standard electrode potentials-reference electrodes- electrochemical series and its applications-buffer
solution-buffer solution in the biological systems-pH and its determination-principles of electroplating.

References

1. Veeraiyan, V., & Vasudevan, A.N.S. (2005). Text Book of Allied Chemistry (2nd ed.). Chennai:
Highmount Publishing House.

2. Puri, B.R., & Sharma L.R. (2002). Principles of Inorganic Chemistry. Jalandar: Shobanlal&
Company Ltd.

3. Bahl, B.S., & Arun Bahl, (2005). Advanced Organic Chemistry. New Delhi: S. Chand&
Company Ltd.

4. Puri, Sharma & Pathania, (2003). Physical Chemistry. Jalandhar: Vishal Publishing Company
Ltd.

5. Gopalan, R. & Sundaram, S. (2003). Allied Chemistry (3rd ed.). New Delhi; Sultan Chand &
Sons.
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SEMESTER I

16BTU203 GENERAL MICROBIOLOGY 4H -4C
Total hours/week: L:4 T:0 P:0 Marks: Internal: 40 External: 60 Total: 100
Course Objectives

The main objectives of the course are

e To inculcate knowledge on fundamentals of microorganisms.

e To learn the structural organization, morphology and reproduction of microbes.

o To know the principles of Microscopy and advancements in Microscopy

o To deal with the study of genetic, metabolic strategies and ecology of microorganisms.

e To learn the basic knowledge of the main microbiological techniques to be applied in the laboratory.

» To develop understanding about microbial metabolism, growth, energy generation and disease caused.

Course Outcomes
On completion of the course, students are able to
1. Gain rigorous knowledge on historical perspective of Microbiology
Acquire basic knowledge on different structure of microbes.
Get Ideas on different type of microscope.
Acquire basic knowledge the different applications of microbiology in biotechnology.
Acquire basic knowledge of genetic, metabolic strategies and ecology of microorganisms.
Acquire basic knowledge about microbial metabolism, growth, energy generation and disease caused.

Sk wd

UNIT-I

Fundamentals, History, Scope and Evolution of Microbiology. Classification of microorganisms: Microbial
taxonomy, criteria used including molecular approaches, Microbial phylogeny and current classification of
bacteria. Microbial Diversity: Distribution and characterization Prokaryotic and Eukaryotic cells, Morphology
and cell structure of major groups of microorganisms eg. Bacteria, Algae, Fungi, Protozoa and Unique
features of viruses.

UNIT-II
Cultivation and Maintenance of microorganisms: Nutritional categories of micro-organisms, Media, Types of
media, Methods of isolation, Stating and types, Purification and preservation.

UNIT-IIl

Microbial growth: Growth curve, Microbial growth kinetics, batch and continuous culture, Measurement of
growth, growth factors, factors affecting growth of bacteria. Bacterial Reproduction: Transformation,
Transduction and Conjugation. Endospores and sporulation in bacteria.

UNIT-IV

Water Microbiology: Bacterial pollutants of water, coliforms and non coliforms. Sewage composition and its
disposal. Food Microbiology: Important microorganism in food Microbiology: Moulds, Yeasts, bacteria. Major
food born infections and intoxications, Preservation of various types of foods. Fermented Foods.

UNIT-V
Causative agent, pathology, diagnosis, treatment and control of Microbial diseases. TB, Cholera, Malaria,
Amoebiasis, AIDS Control of Microorganisms: By physical, chemical and chemotherapeutic Agents.

References

1. Aneja, KR., &Mehrotra, R.S. (2015). An Introduction to Mycology (2nd ed.). New Age International.

2. Jay, JM., Loessner, M.J., &Golden, D.A. (2005). Modern Food Microbiology (7th ed.). Delhi: India, CBS
Publishers and Distributors.

3. Robert Edward Lee, (2008). Phycology (4thed.). Cambridge University Press.
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4. Madigan, M.T., Martinko, J.M., &Parker, J. (2010). Brock Biology of Microorganisms. (1 3thed.).

Pearson/Benjamin Cummings.

Pelczar, M.J., Chan, E.C.S., &Krieg, N.R. (1993). Microbiology (5th ed.). McGraw Hill Book Company.

Stanier, R. Y., Ingraham, J. L., Wheelis, M. L., & Painter, P. R .(2005). General Microbiology

(5th ed.). McMillan.

7. Tortora,G.J., Funke, B.R., &Case ,C.L. (2008). Microbiology: An Introduction (9th ed.). Pearson
Education.

8. Willey, J.M., Sherwood, L.M., &Woolverton, C.J. (2008). Prescott, Harley and Klein’s Microbiology (7th
ed.). McGraw Hill Higher Education.
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SEMESTERII

16BTU211 GENETICS PRACTICAL 3H-2C
Total hours/week: L:0 T:0 P:3 Marks: Internal: 40 External: 60 Total:100
Course Objectives

The main objectives of the course are,

e Tolearn about prokaryotic and eukaryotic genetic system using modern techniques.
e Toinculcate knowledge on cell division stages.

o To develop skills on cell mounting techniques.

e To develop skills on karyotyping

¢ Toinculcate knowledge on pedigree analysis.

e Tolearn about the mendelian laws and the experiment outcomes.

Course Outcomes
The learners will be able to
1. Gain rich knowledge on genetic model system used in research.

Acquire basic knowledge on different stages in cell division.

Get Ideas on pedigree analysis for detection of genetic disorders.
Acquire basic knowledge on karyotyping

Acquire basic knowledge of genetic variations among microorganisms.
Apply the principles of inheritance as formulated by Mendel.

ok

List of Practicals

Permanent and temporary mount of mitosis.

Permanent and temporary mount of meiosis.

Mendelian deviations in dihybrid crosses

Demonstration of - Barr Body -Rhoeo translocation.

Karyotyping with the help of photographs

Pedigree charts of some common characters like blood group, color blindness and PTC tasting.
Study of polyploidy in onion root tip by colchicine treatment.

NookrwbdrE

References

1. Gardner, E.J., Simmons, M.J., & Snustad, D.P. (2006). Principles of Genetics (8th ed.). John Wiley

&Sons.

2. Snustad, D.P., &Simmons, M.J. (2009). Principles of Genetics (5th ed.). USA: John Wiley and Sons
Inc.

3. Russell,P. J. (2009). Genetics- A Molecular Approach (3rd ed.). Benjamin
Cummings.

4. Griffiths, A.J.F., Wessler, S.R., Lewontin, R.C., &Carroll, S.B. (2007). Introduction to Genetic
Analysis (9thed.). W. H. Freeman &Co.

5. Klug, W.S., Cummings, M.R., &Spencer, C.A. (2009). Concepts of Genetics (9th ed.). Benjamin
Cummings.
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SEMESTERII

16BTU212 CHEMISTRY -2 PRACTICAL 3H-2C
Total hours/week: L:0 T:0 P:3 Marks: Internal: 40 External: 60 Total:100
Course Objectives

o To make the student to be conversant with the extraction of metals, coordination chemistry, preparation,
properties uses and structure of naphthalene and heterocyclic compounds.

o To make the student acquire sound knowledge of electrochemistry, biological functions of amino acids and
proteins.

o To educate students on chemistry of carboxylic acids, nitro compounds and carbohydrates.

o To impart basic understanding on Thermodynamics

o To educate students on topics Electrochemistry

o To educate on thermodynamic laws, entropy, enthalpy change and the principles of electroplating.

Course Outcomes

1. The students will be able to understand the metallurgy of metals and the theories of coordination compounds
and the industrial importance of EDTA, haemoglobin and chlorophyll.

2. The students will be able to understand the concept of aromaticity and preparation of aromatic compounds
including heterocyclic compounds.

3. The students will be able to understand the preparation, classifications and properties of amino acids,
proteins and carbohydrates.

4. The students will be able to understand the concepts of first and second laws of thermodynamics.

5. The students will be able to understand the fundamentals of electrochemistry.

6. To expose students on radical analysis in inorganic mixtures; Determination of surface tension and
viscosity of liquids.

VOLUMETRIC ANALYSIS
A. Acidimetry & Alkalimetry

1 Estimation of sodium carbonate using standard sodium hydroxide.

2. Estimation of sodium hydroxide using standard sodium carbonate.

3. Estimation of sulphuric acid using standard oxalic acid.

4. Estimation of potassium permanganate using standard sodium hydroxide.

B. Permanganometry

1 Estimation of ferrous sulphate using standard Mohr’s salt.
2. Estimation of oxalic acid using standard ferrous sulphate.
3. Estimation of calcium-direct method.

References

1. Ramasamy, R. (2008). Allied Chemistry Practical Book. Karur: Priya Publications.
2. Thomas, A.O. (2010). Practical Chemistry for B.Sc. Main Students. Cannanore: Kerala,
Scientific Book Centre.
3. Venkateswaran, V., Veeraswamy, R., &Kulandaivelu, A. R. (2004). Basic Principles of
Practical Chemistry (2nd ed.). New Delhi: S. Chand Publications.
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SEMESTERII

16BTU213 GENERAL MICROBIOLOGY PRACTICAL
3H-2C
Total hours/week: L:0 T:0 P:3 Marks: Internal: 40 External: 60 Total:100
Course Objectives

The main objectives of the course are
e To understand the basic principles of microscopy ultra-structure of microbes along with staining and
sterilization methods
e Tounderstand various accessories for microbiology practicals.
e To acquaint the students with various aspects of basic microbiology.
e Tounderstand the biochemical characterization of isolated microbes.
e To develop practical biological skills such as staining, sterilization etc.
e  Todevelop skills on primary screening of microorganisms.

Course Outcomes

On completion of the course, students are able to

1. Develop basic skill in aseptic techniques

2. Have outline knowledge on isolation, sub culture and maintenance of microbes.

3. Gain experience in microbiological laboratory practices and skills in the design and execution of
microbiology related research.

4. Develop skills to prepare useful medias for microbial growth in the laboratory.

5. Use of handling of glass wares, minor equipment for conducting experiments.

6. Learn safety and precautionary measures for working with microbes in a laboratory.

List of Practicals

1. Preparation of media & sterilization methods

2. Methods of Isolation of bacteria from differentsources.

3. Staining methods: simple staining, Gram staining, spore staining, negative staining,
hanging drop.

4. Biochemical characterization of isolated microbes.

5. Enumeration of microorganism - total &viable count.

6. Determination of bacterial cell size by micrometry.

References

1. Brooks, G.F, Carroll, K.C., Butel, J.S., & Morse, S.A. (2007). Jawetz, Melnick and Adelberg’s
Medical Microbiology (24th ed.). McGraw Hill Publication.

2. Goering, R., Dockrell, H., Zuckerman, M., & Wakelin, D. (2007). Mims’ Medical Microbiology (4th
ed.). Elsevier.

3. Willey, J.M., Sherwood, L.M., & Woolverton, C.J. (2008). Prescott, Harley and Klein’s Microbiology
(7th ed.). McGraw Hill Higher Education.
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16AEC201 ENVIRONMENTAL STUDIES 4H -4C
Instruction Hours / week: L: 4 T: 0P: 0 Marks: Internal: 40 External: 60 Total: 100

Course Objectives
The main objectives of the course are,
e To create awareness about environmental problems among people.

e Todevelop an attitude of concern for the environment.
o To motivate public to participate in environment protection and improvement.
e Tolearn about the environment, resources available, biodiversity and its conservation
e Tounderstand the current scenarios- to find ways for protection and betterment of or habitat.
e To Understand the concepts and methodologies to analyze the interactions between social and environmental
processes.
Course Outcomes

The learners will be able to,

. Understand the concepts and methods from ecological and physical sciences and their application in environmental
problem solving.

. Study the concepts and methods from economic, political, and social analysis as they pertain to the design and
evaluation of environmental policies and institutions.

. Learn the ethical, cross-cultural, and historical context of environmental issues and the links between human and
natural systems.

. Understand the transnational character of environmental problems and ways of addressing them, including
interactions across local to global scales.

. Apply systems concepts and methodologies to analyze and understand interactions between social and
environmental processes.

. Creating the awareness about environmental problems among pexe

UNIT-I

Introduction: Environment Definition, scope and importance, components, Ecosystem Definition, Concept,
Scope, importance, Structure and functions of ecosystem. Energy flow, Ecological succession Food chains
and food webs. Classification of ecosystem.

Unit Il

Renewable and Non-renewable Resources: Natural Resources- Renewable and Non- renewable
Resources: Natural resources and associated problems. Forest resources, Water resources, Mineral
resources, Food resources, Energy resources, Land resources: Use and over- utilization, exploitation. Role of
an individual in conservation of natural resources. Equitable use of resources for sustainable lifestyles. ll-
effects of fireworks.

Unit [l

Biodiversity and Its Conservation: Introduction, definition: genetic, species and ecosystem diversity.
Biogeographical classification of India. Value of biodiversity: consumptive use, productive use, social, ethical,
aesthetic and option values. Biodiversity at global, National and local levels. India as a mega-diversity nation.
Hot-spots of biodiversity. Threats to biodiversity: habitat loss, poaching of wildlife, man-wildlife conflicts.
Endangered and endemic species of India. Conservation of biodiversity: in-situ and ex-situ conservation of
biodiversity.

Unit IV

Environmental Pollution: Definition, Causes, effects and control measures of Air pollution, Water pollution,
Soil pollution, Marine pollution, Noise pollution, Thermal pollution, Nuclear hazards, Solid waste management:
Causes, effects and control measures of urban and industrial wastes. Role of an individual in prevention of
pollution. Pollution case studies. Disaster management: Foods, earthquake, cyclone and landslides.
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UnitV

Social Issues and the Environment: From unsustainable to sustainable development. Urban problems
related to energy. Water conservation, rain water harvesting, watershed management. Resettlement and
rehabilitation of people; its problems and concerns. Environmental ethics: Issues and possible solutions.
Climate change, global warming, acid rain, ozone layer depletion, nuclear accidents and holocaust. Case
studies. Wasteland reclamation. Consumerism and waste products. Environment Protection Act. Air
(Prevention and Control of Pollution) Act. Water (Prevention and Control of Pollution) Act. Wildlife Protection
Act. Forest Conservation Act. Issues involved in enforcement of environmental legislation. Public awareness.
Population. growth, variation among nations. Population explosion—Family Welfare Programme. Environment
and human health. Human rights. Value education. HIV/AIDS. Women and Child Welfare. Role of Information
Technology in environment and human health.

References

1 Tripathy.S.N., & Sunakar Panda. (2004). Fundamentals of Environmental Studies (2”ded.). New
Delhi: Vrianda Publications Private Ltd.

2. Arvind Kumar, (2004). A Textbook of Environmental Science. New Delhi: APH Publishing
Corporation.

3. Verma,P.S.,&Agarwal,V K.(2001).EnvironmentalBiology(PrinciplesofEcology).
New Delhi: S.Chand and Company Ltd.

4. Anubha Kaushik, &Kaushik C.P. (2004). Perspectives in Environmental Studies. New Delhi: New
Age International Pvt. Ltd.Publications.

5. Singh, M.P., &Singh B.S., &Soma Dey S. (2004). Conservation of Biodiversity and Natural
Resources. New Delhi: Daya Publishing House.

6. Daniel Botkin B., &Edward Keller A. (1995). Environmental Science. New York: John Wiley and
Sons,Inc.

7. Uberoi, N.K.(2005). Environmental Studies. New Delhi: India, Excel Books Publications.
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SEMESTER Il

16BTU301 PLANT PHYSIOLOGY 4H -4C
Total hours/week: L:4 T:0 P:0 Marks: Internal: 40 External: 60 Total:100
Course Objectives

The main objectives of the course are,

To understand the physiological conditions of the plants and metabolism.

To understand the basic concepts of Photosystems and their importance in plant growth.

To gain the information about the economic importance of algae and fungi.

To develop familiarity with plant development, biochemistry, and metabolism.

To be familiar with cutting edge technology employed in contemporary plant biology.

To integrate their knowledge of plant physiology to relevant cultural, social, and legal aspects of their
lives.

Course Outcomes

The learners will be able to,

1.Gain adequate knowledge on plant physiology and importance.

2.Understand the molecular mechanisms of macro and micro nutrients in plant growth.

3.Get the basic and applied knowledge of plant growth, development and metabolism.

4.Impart an insight into the various plant water relations

5.Understand the mechanism of various metabolic processes in plants

6.Equip students with skills and techniques related to plant physiology so that they can design their own
experiments

UNIT-I: Anatomy: The shoot and root apical meristem and its histological organization, simple &complex
permanent tissues, primary structure of shoot &root, secondary growth, growth rings, leaf anatomy (dorsi-
ventral and isobilateral leaf).

UNIT-II: Plant water relations and micro &macro nutrients: Plant water relations: Importance of water to
plant life, diffusion, osmosis, plasmolysis, imbibition, guttation, transpiration, stomata &their mechanism of
opening &closing. Micro &macro nutrients: criteria for identification of essentiality of nutrients, roles and
deficiency systems of nutrients, mechanism of uptake of nutrients, mechanism of food transport.

UNIT-lIl: Carbon and nitrogen metabolism: Photosynthesis- Photosynthesis pigments, concept of two photo
systems, photphosphorylation, calvin cycle, CAM plants, photorespiration, compensation point

Nitrogen metabolism- inorganic &molecular nitrogen fixation, nitrate reduction and ammonium assimilation in
plants.

UNIT-IV: Growth and development: Growth and development: Definitions, phases of growth, growth curve,
growth hormones (auxins, gibberlins, cytokinins, abscisic acid, ethylene). Physiological role and mode of
action, seed dormancy and seed germination, concept of photoperiodism and vernalization.

UNIT-V: Plant adaptation: Stress adaptation mechanism: Definitions, Indicators of stress response -
morphological, physiological, biochemical and molecular level. Stress adaptation and tolerance mechanism —
biotic and abiotic stress, Effect of stress on crop productivity, Global warming - physiological effects on crop
productivity.

References
1. Dickinson, W.C. (2000). Integrative Plant Anatomy. USA: Harcourt AcademicPress.
2. Esau, K. (1977) Anatomy of Seed Plants. WileyPublishers.
3. Hopkins,W.G., &Huner, P.A. (2008). Introduction to Plant Physiology. John Wiley &Sons.
4. Nelson, D.L., &Cox, M.M. (2004). Lehninger Principles of Biochemistry (4th ed.). New York: USA,
W.H. Freeman &Company.
Salisbury, F.B, &Ross, C.W. (1991). Plant Physiology. Wadsworth Publishing Co.Ltd.
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SEMESTER Il

16BTU302 MOLECULAR BIOLOGY 4H -4C
Total hours/week: L:4 T:0 P:0 Marks: Internal: 40 External: 60 Total: 100
Course Objectives

The main objectives of the course are
e To emphasize the basic knowledge about the structure and functions of nucleic acids (DNA/RNA) and proteins.
To obtain the adequate knowledge on the structure and functions of biomolecules.
To gain the information about the DNA damage and repair mechanisms.
To understand the mechanisms behind gene regulations.
To understand the mechanism behind translation and transcription
To understand the mutations and its significance

Course Outcomes
The learners will be able to,
1. Achieve knowledge about the functions of nucleic acids and proteins.
2. Acquire an in-depth knowledge of chemical and molecular processes that occur in and between the cells.
3. Gain an insight into the most significant molecular and cell-based methods used today to expand our
understanding of biology.
4. Acquire knowledge about the mechanisms behind gene regulations.
5. Gain knowledge about mechanism behind translation and transcription
6. Acquire an in-depth knowledge about mutation and its significance

UNIT-I: DNA structure and organization: DNA as genetic material, Structure of DNA, Types of DNA,
Organization of DNA in prokaryote and eukaryotic cells, Chromosome biology — histone and non-histone
proteins, organization.

UNIT-Il: DNA structure and replication: Replication of DNA in prokaryotes and eukaryotes: Semi-
conservative nature of DNA replication, Bi-directional replication, DNA polymerases, Replication complex: Pre-
priming proteins, primosome, replisome, Rolling circle replication, Unique aspects of eukaryotic chromosome
replication, Fidelity of replication.

UNIT-IIl: DNA damage, repair and homologous recombination: DNA damage and repair: causes and
types of DNA damage, mechanism of DNA repair: Photoreactivation, base excision repair, nucleotide excision
repair, mismatch repair, trans-lesion synthesis, recombinational repair, nonhomologous end joining.
Homologous recombination: models and mechanism.

UNIT-IV: Transcription and RNA processing: RNA structure and types of RNA, Transcription in
prokaryotes: Prokaryotic RNA polymerase, role of sigma factor, promoter, Initiation, elongation and termination
of RNA chains Transcription in eukaryotes: Eukaryotic RNA polymerases, transcription factors, promoters,
enhancers, mechanism of transcription initiation, promoter clearance and elongation RNA splicing and
processing: processing of pre- mRNA: 5 cap formation, polyadenylation, splicing, rRNA and tRNA splicing.

UNIT-V: Regulation of gene expression and translation: Regulation of gene expression in prokaryotes:
Operon concept (inducible and repressible system), Genetic code and its characteristics, Prokaryotic and
eukaryotic translation: ribosome structure and assembly, Charging of tRNA, aminoacyl tRNA synthetases,
Mechanism of initiation, elongation and termination of polypeptides, Fidelity of translation, Inhibitors of
translation, Posttranslational modifications of proteins.
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SEMESTER Il

16BTU303 IMMUNOLOGY 4H -4C
Total hours/week: L:4 T:0 P:0 Marks: Internal: 40 External: 60 Total: 100
Course Objectives

The main objectives of the course are,
e Tounderstand the basic concepts of immunology.
e To expose students to use these principles of immune system to combats infections.
¢ To gain the information about the auto immune diseases.
e To elucidate the genetic basis for immunological diversity and the generation of adaptive immune
responses
¢ To understand the basic knowledge of immunological processes at a cellular and molecular level
e To learn central immunological principles and concepts

Course Outcomes
The learners will be able to,
1. Gain about the various cells and organs involved in the immune system.
2. Understand the molecular mechanisms of antigen-antibody interactions and also the molecular mechanisms
behind the immune response evoked after infection by various pathogens.
Learn the theoretical basis for the various immunological techniques.
Describe which cell types and organs present in the immune response
Apply basic techniques for identifying antigen antibody interactions.
lllustrate various mechanisms that regulate immune responses and maintain tolerance

o o~ W

UNIT-I

Immune Response: An overview, components of mammalian immune system, Antigens- Essential features
of Ag, haptens, Carrier molecule, Immunological valence, Antigenic determinants. Adjuvants: Freund’s
complete and incomplete. Antibodies - Molecular structure of Immuno-globulins or Antibodies, Humoral
&Cellular immune responses, T lymphocytes & immune response (cytotoxic T-cell, helper T-cell, suppressor
T-cells), T-cell receptors, genome rearrangements during B-lymphocyte differentiation, Antibody affinity
maturation class switching, assembly of T-cell receptor genes by somatic recombination.

UNIT-II

Regulation of immunoglobulin gene expression: Clonal selection theory, all of types &idiotypes, allelic
exclusion, immunologic memory, heavy chain gene transcription, genetic basis of antibody diversity,
hypotheses (germ line &somatic mutation), antibody diversity.

UNIT-IIl
Hypersensitivity Reactions (HS): Type I: Allergies and anaphylaxis; Type II: Antibody mediated HS

reactions; Mechanism and pathogenicity; Type lll: Immune complex mediated HS reactions: Mechanism &
pathogenicity; Type IV: Delayed type (or) cell-mediated HS reactions; Mechanisms and pathogenicity. Type
V: Stimulatory HS reactions. Mechanism and pathogenesis.

UNIT-IV

Major Histocompatibility complexes: Class | &class || MHC antigens, antigen processing. Immunity to
infection — immunity to different organisms, pathogen defense strategies, avoidance of recognition.
Autoimmune diseases, Immunodeficiency-AIDS.

UNIT-V

Vaccines &Vaccination — adjuvants, cytokines, DNA vaccines, recombinant vaccines, bacterial vaccines, viral
vaccines, vaccines to other infectious agents, passive &active immunization Introduction to
immunodiagnostics — RIA, ELISA.
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SEMESTER Il
16BTU304A MOLECULAR DIAGNOSTICS 3H-3C
Total hours/week: L:3 T:0 P:0 Marks: Internal: 40 External: 60 Total: 100

Course Objectives
The main objectives of the course are
¢ To obtain basic concepts of molecules and its effect on human and other animals.
e To ascertain the diagnostics tools for infectious diseases.
e To achieve a complete knowledge about molecular diagnostics techniques on human welfare.
e To understand the utility and limitations of various molecular diagnostic tests used for managing patient
care.
e To attain the concepts of molecular methods used in clinical microbiology.
e To recognize the importance of proper specimen collection and preparation for molecular detection.

Course Outcomes

On completion of the course, students are able to

Get hold of the knowledge on fundamentals of molecular diagnostic techniques.
Expertise on the concepts of infection, diagnosis and control assortment.
Acknowledge on the qualitative studies based on biomarker observations.
Apply methodologies of laboratory diagnostics to relevant states of health.

Be aware of characteristics signs of clinical manifestations.

Comprehend and analyse the concept of disease management.
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UNIT-I

Enzyme Immunoassays: Comparison of enzymes available for enzyme immunoassays, conjugation of
enzymes. Solid phases used in enzyme immunoassays. Homogeneous and heterogeneous enzyme
immunoassays. Enzyme immunoassays after immuno blotting. Enzyme immuno histochemical techniques.
Use of polyclonal or monoclonal antibodies in enzymes immunoassays. Applications of enzyme
immunoassays in diagnostic microbiology.

UNIT-II

Molecular methods in clinical microbiology: Applications of PCR, RFLP, Nuclear hybridization methods,
Single nucleotide polymorphism and plasmid finger printing in clinical microbiology Laboratory tests in
chemotherapy: Susceptibility tests: Micro-dilution and macro- dilution broth procedures. Susceptibility tests:
Diffusion test procedures. Susceptibility tests: Tests for bactericidal activity. Automated procedures for
antimicrobial susceptibility tests.

UNIT-IIl
Diagnosis and Standardization: Automation in microbial diagnosis, rapid diagnostic approach including
technical purification and standardization of antigen and specific antibodies.

UNIT-IV

Diagnostic Immunology: Concepts and methods in idiotypes. Anti-idiotypes and molecular mimicry and
receptors. Epitope design and applications. Immunodiagnostic tests. Immuno- florescence.
Radioimmunoassay.

UNIT-V
GLC, HPLC, Electron microscopy, flow cytometry and cell sorting. Transgenic animals.
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SEMESTER Il

16BTU304B BIOTECHNOLOGY AND HUMAN WELFARE 3H-3C
Total hours/week: L:3 T:0 P:0 Marks: Internal: 40 External: 60 Total:100
Course Objectives:

The main objectives of the course are

learn the basics and lay strong foundation in understanding the biotechnological techniques in human welfare.
To ascertain the knowledge about solid waste management and wastewater treatment.

To achieve a novel treatment strategy for waste.

To learn DNA based methods used in forensic science laboratory

To obtain knowledge about biotechnological approaches beneficial for industries

Exposure of simple concepts that will complement the course “Biotechnology in Human Welfare

Course Outcomes:
On completion of the course, students are able to

1.
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Apply the biotechnology concept for environmental and social welfare.

Expertise on the concepts of treatment strategies for waste to renewable energy.

Able to produce by-products from waste with help of biotechnology techniques.

Able to apply DNA based methods used in forensic science laboratory

Able to entry into a wide range of biotechnology industries and research enterprises.

Development of non-toxic therapeutic agents, recombinant live and DNA vaccines and gene therapy.

UNIT- 1
Industry: protein engineering; enzyme and polysaccharide synthesis, activity and secretion, alcohol and
antibiotic formation.

UNIT-II
Agriculture: N2 fixation: transfer of pest resistance genes to plants; interaction between plants and microbes;
qualitative improvement of livestock.

UNIT-II

Environments: e.g. chlorinated and non-chlorinated organ pollutant degradation; degradation of
hydrocarbons and agricultural wastes, stress management, development of biodegradable polymers such as
PHB.

UNIT-IV
Forensic science: e.g. solving violent crimes such as murder and rape; solving claims of paternity and theft
etc. using various methods of DNA finger printing.

UNIT-V
Health: e.g. development of non-toxic therapeutic agents, recombinant live vaccines, gene therapy,
diagnostics, monoclonal in E.coli, human genome project.

References
1. Sateesh, M.K. (2010). Bioethics and Biosafety. |. K. International Pvt Ltd.
2. Sree Krishna,V. (2007) Bioethics and Biosafety in Biotechnology. New age international publishers.

Bachelor of Science Biotechnology, 2016, Karpagam Academy of Higher Education,
Coimbatore — 641 021 India.



SEMESTER Il

16BTU311 PLANT PHYSIOLOGY PRACTICAL 4H -2C
Total hours/week: L:0 T:0 P:4 Marks: Internal: 40 External: 60 Total:100
Course Objectives:

The main objectives of the course are,

¢ Know importance and scope of plant physiology.

¢ To understand the plants and plant cells in relation to water.

¢ Understand the process of photosynthesis in higher plants with and their pigments.

¢ Understand the respiration in higher plants with particular emphasis on aerobic and anaerobic respiration.
e Learn about the movement of sap and absorption of water in plant body.

e Understand the plant movements.

Course Outcomes:
The learners will be able to

1.Study and impart knowledge about the occurrence, distribution, structure and life history of plants.
2.Enable the students to learn in detail about mono and dicot plant activity.

3.Learn the phylogeny concepts in plants.

4.Understand water relation of plants with respect to various physiological processes.
5.Explain root nodules from a leguminous plant

6.Classify stress indicators

List of Practicals

1. Preparation of stained mounts of anatomy of monocot and dicot’s root, stem & leaf.
2. Demonstration of plasmolysis by Tradescantia leaf peel.

3. Demonstration of opening & closing of stomata

4. Demonstration of guttation on leaf tips of grass and garden nasturtium.

5. Separation of photosynthetic pigments by paper chromatography.

6. Demonstration of aerobic respiration.

7. Preparation of root nodules from a leguminous plant.

8. Estimation of stress indicators — Proline and osmolyte estimation
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16BTU312 MOLECULAR BIOLOGY PRACTICAL 4H -2C
Total hours/week: L:0 T:0 P:4 Marks: Internal: 40 External: 60 Total:100

Course Objectives
The main objectives of the course are,

e Toinculcate practical skill in chromosomal and plasmid DNA separation by electrophoresis.

o To develop skills on extraction of proteins from plant and animal sources

o To detect the reverse mutation for carcinogenicity.

e Tolearn what genes are and how they are inherited

e Tolearn what are the solutions required for molecular biology experiments and how to prepare it
e To understand the principles and applications of molecular biology

Course Outcomes
The learners will be able to
1. Perform the experiments for isolation, purification and visualize the nucleic acid from various sources
2. Acquire skills on plasmid DNA extraction.
3. Gain basic knowledge on protein extraction and separation by electrophoresis.
4. Know the protocol for detection of mutation in microbes.
5. Understand what genes are and how they are inherited
6. Know how they control cellular activity and they respond to environment

List of Practicals

1. Preparation of solutions for Molecular Biology experiments.

2. Isolation of chromosomal DNA from bacterial cells.

3. Isolation of Plasmid DNA by alkaline lysis method

4. Agarose gel electrophoresis of genomic DNA &plasmid DNA

5. Preparation of restriction enzyme digests of DNA samples

6. Demonstration of AMES test or reverse mutation for carcinogenicity
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SEMESTER Il

16BTU313 IMMUNOLOGY PRACTICAL 4H -2C
Total hours/week: L:0 T:0 P:4 Marks: Internal: 40 External: 60 Total:100
Course Objectives

The main objectives of the course are,
e Tounderstand the basic concepts of immunology.
To expose students to use these principles of immune system to combats infections.
To gain the information about the auto immune diseases.
To familiarize students with the various immunological techniques
To identify the cellular and molecular basis of immune responsiveness.
To describe immunological response and how it is triggered and regulated.

Course Outcomes
The learners will be able to,

Gain about the various cells and organs involved in the immune system.

Understand the molecular mechanisms of antigen-antibody interactions and also the molecular mechanisms
behind the immune response evoked after infection by various pathogens.

Learn the theoretical basis for the various immunological techniques.

Transfer knowledge of immunology into clinical decision-making through case studies presented in class.
Demonstrate a capacity for problem-solving about immune responsiveness.

Describe the roles of the immune system in both maintaining health and contributing to disease.
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List of Practicals

1. Differential leucocytes count

2. Total leucocytes count

3. Total RBC count

4. Hemagglutination assay

5. Hemagglutination inhibition assay

6. Separation of serum from blood

7. Double immunodiffusion test using specific antibody and antigen.
8. ELISA.
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SEMESTER Il
16BTU314A MOLECULAR DIAGNOSTICS PRACTICAL 3H-1C
Total hours/week: L:0 T:0 P:3 Marks: Internal: 40 External: 60 Total:100

Course Objectives
The main objectives of the course are
To obtain basic concepts of molecules and its effect on human and other animals.
To ascertain the diagnostics tools for infectious diseases — RFLP, RAPD.
To achieve a complete knowledge about molecular diagnostics techniques on microbial infection.
To understand the utility and limitations of various molecular diagnostic tests used for managing patient care.
To attain the concepts of molecular methods used in clinical microbiology.
To recognize the importance of proper specimen collection and preparation for molecular detection.

Course Outcomes
On completion of the course, students are able to

Get hold of the knowledge on fundamentals of molecular diagnostic techniques.
Expertise on the concepts of infection, diagnosis and control assortment.
Acknowledge on the qualitative studies based on biomarker observations.
Apply methodologies of laboratory diagnostics to relevant states of health.

Be aware of characteristics signs of clinical manifestations.

Comprehend and analyse the concept of disease management.

List of Practicals

1. Perform/demonstrate RFLP, RAPD and analysis

2. Kirby-Bauyer method (disc-diffusion method) to study antibiotic sensitivity of a bacterial culture
3. A kit-based detection of a microbial infection (Widal test)

4. Study of Electron micrographs (any four).

5. Perform any one immuno diagnostic test (Typhoid, Malaria, Dengue)
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SEMESTER lI

16BTU314B  BIOTECHNOLOGY AND HUMAN WELFARE PRACTICAL 3H-1C
Total hours/week: L:0 T:0 P:3 Marks: Internal: 40 External: 60 Total:100
Course Objectives

The main objectives of the course are
e Learn the basics and lay strong foundation in understanding the biotechnological techniques in human welfare.
To ascertain the knowledge about Endophyte.
To achieve an estimation treatment strategy.
To learn about ethical issues.
To obtain knowledge about biotechnological approaches beneficial for industries
To expose simple experiments that will complement the course “Biotechnology in Human Welfare

Course Outcomes

On completion of the course, students are able to

Apply the biotechnology concept for industry products.

Expertise on the concepts of treatment strategy.

Able to understand the plant part infected with a microbe.

Able to enter into a wide range of research enterprises.

Get expertise in Bioethics.

Understand the concepts of complement course “Biotechnology in Human Welfare

O s WD =

List of Practicals

1. Ethanol fermentation using Baker’s yeast

2. Study of a plant part infected with a microbe

3. To perform quantitative estimation of residual chlorine in water samples
4. Isolation and analysis of DNA from minimal available biological samples
5. Case studies on Bioethics (any two)

(Wherever wet lab experiments are not possible the principles and concepts can be
demonstrated through any other material or medium including videos/virtual labs etc.)
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SEMESTER IV

16BTU401 BIOPROCESS TECHNOLOGY 4H -4C
Total hours/week: L:4 T:0 P:0 Marks: Internal: 40 External: 60 Total: 100
Course Objectives

The main objectives of the course are,

To learn the procedure for isolation, screening of industrial important microbes

To derive industrially important products from microbes.

To acquire knowledge on Downstream processing.

To learn the principle and applications of bioprocess technology.

To learn the fundamental calculation in bioprocessing.

To learn the schematic diagram of upstream and downstream processing for product recovery and
purification.

Course Outcomes
The learners will be able to

1.
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Gain overall knowledge of industrial biotechnology.

Obtain information about the application of industrially important microbes.

Know the screening, extraction and purification of enzymes.

Designing of bioreactors and control necessary for maximizing production.

Select and optimize media for maximum production of microbial metabolites.

Designing of protocols for strain improvement and separation of molecules after fermentation process.

UNIT- |

Introduction to bioprocess technology: Range of bioprocess technology and its chronological
development. Basic principle components of fermentation technology. Types of microbial culture and its
growth kinetics— Batch, Fed batch and Continuous culture.

UNIT-II

Design of bioprocess vessels: Significance of Impeller, Baffles, Sparger; Types of culture/production
vessels- Airlift; Cyclone Column; Packed Tower and their application in production processes. Principles of
upstream processing— Media preparation, Inocula development and sterilization.

UNIT-llI

Bioreactor control and monitoring: Introduction to oxygen requirement in bioprocess; mass transfer
coefficient; factors affecting KLa. Bioprocess measurement and control system with special reference to
computer aided process control.

UNIT-IV
Downstream processing: Filtration, Centrifugation, Cell disruption, Chromatography, liquid- liquid extraction,
product recovery and purification. Effluent treatment- product recovery, sludge process, waste disposal.

UNIT-V
Applications: Microbial production of ethanol, amylase, lactic acid, penicilin G and Single Cell Proteins.
Fermentation economics. Microbial cell immobilization.
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SEMESTER IV

16BTU402 RECOMBINANT DNA TECHNOLOGY 4H -4C
Total hours/week: L:4 T:0 P:0 Marks: Internal: 40 External: 60 Total:100
Course Objectives

The main objectives of the course are,

To learn the procedure for isolation nucleic acids and Protein.

To learn the strategies for gene transfer in plants and animals.

To acquire knowledge on genome mapping.

To familiarize the student with emerging field of biotechnology

To acquaint the students to versatile tools and techniques employed in recombinant DNA technology.
To learn the history and recent developments in rDNA technology, Enzymes used in rDNA technology

Course Outcomes
On completion of the course, students are able to

1.
2.

3.

Outline the fundamental steps in a genetic engineering procedure.

Describe the mechanism of action and the use of restriction enzymes in biotechnology research and
recombinant protein production.

Explain the usefulness of plasmid preparations, how they are performed, and how the concentration and purity
of plasmid samples can be determined.

Discuss cloning strategies and techniques used to probe DNA for specific genes of interest.

Conceptualize PCR technique in medical and forensic science.

Summarize various applications of rDNA technology in human health care and safety regulations.

UNIT-I

Introduction to r-DNA technology: Basic tools and applications — isolation and purification of nucleic acids,
Enzymes used in cloning - restriction enzymes, ligases, polymerases, kinases, phosphatases. Gene
recombination and gene transfer — transformation, episomes, plasmids and other cloning vectors
(bacteriophage-derived, artificial chromosomes), microinjection, electroporation, ultrasonication.

UNIT-II

Selection and screening of recombinant clones: Probes - radio labeled and

non radiolabeled, guessmers and degenerate probes. Sequence dependent and independent screening,
southern, northern hybridization, colony and plaque hybridization, in situ chromosomal hybridization,
chromosome walking, Genome mapping, DNA fingerprinting, Polymerase chain reaction (PCR), RT- (Reverse
transcription) PCR.

UNIT-IIl

Expression and Characterization of Cloned DNA: Expression vectors, optimization of protein expression
in heterologous systems, Fusion proteins, In vitro translation systems. Preparation and comparison of
Genomic and cDNA library.

UNIT-IV

Random and Site-directed Mutagenesis: Primer extension and PCR based methods of site directed
mutagenesis, Random mutagenesis, Gene shuffling, production of chimeric proteins, Protein engineering
concepts and examples (any two).

UNIT-V

Applications of Genetic Engineering: In plants: use of Agrobacterium tumefaciens and A. rhizogenes, Ti
plasmids, Strategies for gene transfer to plant cells, Direct DNA transfer to plants, Gene targeting in plants,
Use of plant viruses as episomal expression vectors.

In animals: Production and applications of transgenic mice, role of ES cells in gene targeting in mice,
Therapeutic products - blood proteins, human hormones, immune modulators and vaccines (one example
each). Ethical, legal and social issues.
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SEMESTER IV

16BTU403 GENOMICS AND PROTEOMICS 4H -4C
Total hours/week: L:4 T:0 P:0 Marks: Internal: 40 External: 60 Total:100
Course Objectives

The main objectives of the course are,

To import the basic and recent developments in the field of genome sequencing, genome mapping,
proteomic data analysis

To develop the knowledge on gene sequencing methods.

To know the structure and interactions of proteins.

To describe advanced genomics and proteomics technologies and the ways in which their data are
stored

To use bioinformatics techniques to query examples of genomic and proteomic databases to analyse
cell biology

To describe the different types of genome variation and their relationship to human diseases

Course Outcomes
On completion of the course, students are able to

E

Have a clear understanding on the application of genetic markers in genome mapping.

Application of 2D technique to analyze the structure of protein.

Analyze the genomic and proteomic data.

Acquire knowledge and understanding of fundamentals of genomics and proteomics, transcriptomics
and metabolomics and their applications in various applied areas of biology.

Discuss how biological systems information relating to genes, proteins and cellular structures can be
used to model living cells, and even to create new synthetic cells

Solve problems in new or little-known situations within broader (or multidisciplinary) contexts related to
the field of study.

UNIT-I

Introduction to Genomics: Gene and Pseudogenes, Gene structure, DNA sequencing methods —manual
and automated: Maxam and Gilbert and Sangers method. Pyrosequencing, Genome Sequencing: Shotgun
and Hierarchical (clone contig) methods, Computer tools for sequencing projects: Genome sequence
assembly software.

UNIT-II

Managing and Distributing Genome Data: Web based servers and software for genome analysis:
ENSEMBL, VISTA, UCSC Genome Browser, NCBI genome. Selected Model Organisms' Genomes and
Databases.

UNIT-HII

Genomic mapping: Genetic markers: VNTR, mini and micro satellites, STS, SNP, ESTs. Types of
genome maps, Mapping techniques — Physical and genetic mapping, Map resources, Practical uses
genome maps.

UNIT-IV

Protein and structure determination: Introduction to protein structure, Chemical properties of proteins.
Physical interactions that determine the property of proteins. Short-range interactions, electrostatic forces, van
der Waal interactions, hydrogen bonds, Hydrophobic interactions. Determination of sizes -Sedimentation
analysis, gel filteration, Native PAGE, SDS-PAGE. Determination of covalent structures — Edman degradation.

UNIT-V

Proteomics: Introduction to Proteomics, Analysis of proteomes. 2D-PAGE. Sample preparation,
solubilization, reduction, resolution. Reproducibility of 2D-PAGE. Mass spectrometry basedmethods for
protein identification. De novo sequencing using mass spectrometric data.
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SEMESTER IV

16BTU404A INDUSTRIAL FERMENTATION 3H-3C
Total hours/week: L:3 T:0 P:0 Marks: Internal: 40 External: 60 Total: 100
Course Objectives

The main objectives of the course are,

To import the basic and recent developments in the field of Industrial fermentation

To impact knowledge about biological and biochemical technology, with a focus on biological products,
the design and operation of industrial practices.

To discuss the role of microorganisms in industry, as well as to carry out experiments to produce
microbial metabolites.

To learn how to conduct experiments related to industrial fermentation and produce microbial
metabolites

To learn about the downstream and upstream process in fermentation technology.

To learn about the influence of factors affecting the production of various microbial metabolites

Course Outcomes
On completion of the course, students are able to

1.

ISR

Have a clear understanding on the application of growth kinetics.

Design a fermenter and parameters to be monitored and controlled in fermentation process.
Gain knowledge about the principle of sterilization necessary for fermentation.

Acquire knowledge about the cell growth and product formation.

Evaluate the kinetics and mechanism of microbial growth.

Develop protocol for scale-up and harvesting from shake flask to bench top fermenter.

UNIT-I

Production of industrial products: Production of industrial chemicals, biochemicals and chemotherapeutic
products. Propionic acid, butyric acid, 2-3 butanediol, gluconic acid, itaconic acid, Biofuels: Biogas, Ethanol,
butanol, hydrogen, biodiesel, microbial electricity, starch conversion processes; Microbial polysaccharides;
Microbial insecticides; microbial flavours and fragrances, newer antibiotics, anti-cancer agents, amino acids.

UNIT-II

Microbial products and enzymes production: Microbial products of pharmacological interest, steriod
fermentations and transformations. Over production of microbial metabolite, Secondary metabolism - its
significance and products. Metabolic engineering of secondary metabolism for highest productivity. Enzyme
and cell immobilization techniques in industrial processing, enzymes in organic synthesis, proteolytic
enzymes, hydrolytic enzymes, glucose isomerase, enzymes in food technology/ organic synthesis.

UNIT-HII

Purification and characterization techniques: Purification &characterization of proteins, Upstream and
downstream processing, solids and liquid handling. Distribution of microbial cells, centrifugation, filtration of
fermentation broth, ultra-centrifugation, liquid extraction, ion- exchange recovery of biological products.
Experimental model for design of fermentation systems, Anaerobic fermentations.

UNIT-IV

Kinetics: Rate equations for enzyme kinetics, simple and complex reactions. Inhibition kinetics; effect of pH
and temperature on rate of enzyme reactions. Mathematical derivation of growth kinetics, mathematical
derivations of batch and continuous culture operations.

UNIT-V

Mass transfer determination and Metabolic engineering: Single stage CSTR; mass transfer in aerobic
fermentation; resistance encountered; overall mass transfer co-efficient (Ka) determination, factors depending
on scale up principle and different methods of scaling up. Metabolic engineering of antibiotic biosynthetic
pathways.
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SEMESTER IV

16BTU404B ENZYMOLOGY 3H-3C
Total hours/week: L:3 T:0 P:0 Marks: Internal: 40 External: 60 Total:100
Course Objectives

The main objectives of the course are,

e To understand the kinetics and mechanisms of action of enzymes, to become familiar with the basic
methods of studying enzymes, and to appreciate how individual reactions are controlled and integrated
into the metabolic pathways of the cell.

e Toacquire theoretical and experimental knowledge will enable students to find appropriate employment
in different development, scientific-research laboratories.

e To understand the topics related to the practical use of enzymes, including nomenclature and kinetics,
preparation and storage methods, use of enzymes in biotechnology and bioanalytics including
biosensors and enzyme reactors.

e To provide general knowledge on protein structure and function, as well as the experimental techniques
in protein chemistry and protein engineering

e To develop the ability of identifying the experimental techniques required to solve specific problems
related to proteins and enzyme functions

e To train students in the evaluation of the consequences of biochemical and biological tools in their
professional activities

Course Outcomes:
On completion of the course, students are able to
1. Understand the chemical principles of enzyme catalysis, including cofactor chemistry

2. Show insight in the action of enzymes as biocatalysts and in factors that influence enzyme activity

3. Understand the kinetics of enzymatic reactions

4. Show awareness of the influence of enzyme structure on catalytic properties

5. Show experience with purification, handling and characterization of proteins

6.  Show insight in the physico-chemical properties of proteins that underlie purification methods.
UNIT-I

Enzymes and Enzyme kinetics: Isolation, crystallization and purification of enzymes, test of homogeneity of
enzyme preparation, methods of enzyme analysis. Enzyme classification (rationale, overview and specific
examples) Zymogens and their activation (Proteases and Prothrombin). Enzyme substrate complex: concept
of E-S complex, binding sites, active site, specificity, Kinetics of enzyme activity, Michaelis-Menten equation
and its derivation, Different plots for the determination of Km and Vmax and their physiological significance,
factors affecting initial rate, E, S, temp. & pH. Collision and transition state theories, Significance of activation
energy and free energy.

UNIT-II

Enzyme inhibition and regulation: Two substrate reactions (Random, ordered and ping-pong mechanism)
Enzyme inhibition types of inhibition, determination of Ki, suicide inhibitor. Mechanism of enzyme action:
General mechanistic principle, factors associated with catalytic efficiency: proximity, orientation, distortion of
strain, acid-base, nucleophilic and covalent catalysis. Techniques for studying mechanisms of action, chemical
modification of active site groups, specific examples-: chymotrypsin, lysozyme, GPDH, aldolase, RNase,
Carboxypeptidase and alcohol dehydrogenase. Enzyme regulation: Product inhibition, feed back control,
covalent modification.

UNIT-IIl

Types of Enzymes and its reaction: Allosteric enzymes with special reference to aspartate
transcarbomylase and phosphofructokinase. Qualitative description of concerted and sequential models.
Negative cooperativity and half site reactivity. Enzyme - Enzyme interaction, Protein ligand binding,
measurements analysis of binding isotherm, cooperativity, Hill and scatchard plots, kinetics of allosteric
enzymes. Isoenzymes— multiple forms of enzymes with special reference to lactate dehydrogenase.
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Multienzyme complexes. Ribozymes. Multifunctional enzyme-eg Fatty Acid synthase.

UNIT-IV

Enzyme Technology: Methods for large scale production of enzymes. Immobilized enzyme and their
comparison with soluble enzymes, Methods for immobilization of enzymes. Immobilized enzyme reactors.
Application of Immobilized and soluble enzyme in health and industry. Application to fundamental studies of
biochemistry. Enzyme electrodes.

UNIT-V

Enzyme engineering: Thermal stability and catalytic efficiency of enzyme, site directed mutagenesis and
enzyme engineering-selected examples, Delivery system for protein pharmaceuticals, structure function
relationship in enzymes, structural motifs and enzyme evolution. Methods for protein sequencing. Methods for
analysis of secondary and tertiary structures of enzymes. Protein folding in vitro &in vivo.
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SEMESTER IV

16BTU411 BIOPROCESS TECHNOLOGY PRACTICAL 4H -2C
Total hours/week: L:0 T:0 P:4 Marks: Internal: 40 External: 60 Total:100
Course Objectives

The main objectives of the course are,

To learn the procedure for isolation, screening of industrial important microbes

To derive industrially important products from microbes.

To acquire knowledge on growth curve.

To learn the principle and applications of bioprocess technology.

To learn the fundamental calculation in bioprocessing.

To learn the schematic diagram of upstream and downstream processing for product recovery and
purification.

Course Outcomes
The learners will be able to

1.
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Gain overall knowledge of bioprocess technology.

Obtain information about the application of industrially important microbes.

Know the screening, extraction and purification of enzymes.

Understand the analysis and control necessary for maximizing production.

Select and optimize media for maximum production of microbial metabolites.

Designing of protocols for strain improvement and separation of molecules after fermentation process.

List of Practicals

1. Bacterial growth curve.

2. Calculation of thermal death point (TDP) of microbial samples.

3. Production and analysis of ethanol.

4. Production and analysis of amylase.

5. Production and analysis of lactic acid.

6. Isolation of industrially important microorganism from natural resources.
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SEMESTER IV

16BTU412 RECOMBINANT DNA TECHNOLOGY PRACTICAL 4H -2C
Total hours/week: L:0 T:0 P:4 Marks: Internal: 40 External: 60 Total:100
Course Objectives

The main objectives of the course are,

To leamn the procedure for isolation nucleic acids and Protein.

To learn the strategies for gene transfer in plants and animals.

To acquire knowledge on genome mapping.

To familiarize the student with emerging field of biotechnology

To acquaint the students to versatile tools and techniques employed in recombinant DNA technology.
To learn the history and recent developments in rDNA technology, Enzymes used in rDNA technology

Course Outcomes
On completion of the course, students are able to

1. Outline the fundamental steps in a recombinant DNA technique.

2. Describe the mechanism of action and the use of restriction enzymes in biotechnology research and
recombinant protein production.

3. Explain the usefulness of plasmid preparations, how they are performed, and how the concentration
and purity of plasmid samples can be determined.
Discuss cloning strategies and techniques used to probe DNA for specific genes of interest.

. Conceptualize PCR technique in medical and forensic science.
6.  Utilize versatile tools and techniques employed in recombinant DNA technology.

List of Practicals

1. Isolation of chromosomal DNA from plant cells

2. Isolation of chromosomal DNA from E. coli

3. Qualitative and quantitative analysis of DNA using spectrophotometer and agarose gel
Electrophoresis.

4. Plasmid DNA isolation

5. Restriction digestion of DNA/ Plasmid DNA

6. Ligation of DNA insert into plasmid vector

7. Preparation of Competent cells

7. Transformation of competent cells.

8. Demonstration of PCR

References
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SEMESTER IV

16BTU413 GENOMICS AND PROTEOMICS PRACTICAL 4H -2C
Total hours/week: L:0 T:0 P:4 Marks: Internal: 40 External: 60 Total:100
Course Objectives

The main objectives of the course are,

To import the basic and recent developments in the field of genome sequencing, genome mapping,
proteomic data analysis

To develop the knowledge on gene sequencing methods.

To know the structure and interactions of proteins.

To describe advanced genomics and proteomics technologies and the ways in which their data are
stored

To use bioinformatics techniques to query examples of genomic and proteomic databases to analyse
cell biology
To describe the different types of genome variation and their relationship to human diseases

Course Outcomes
On completion of the course, students are able to
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Have a clear understanding on the application of genetic markers in genome mapping.

Application of 2D technique to analyze the structure of protein.

Analyze the genomic and proteomic data.

Acquire knowledge and understanding of fundamentals of genomics and proteomics, transcriptomics
and metabolomics and their applications in various applied areas of biology.

Solve problems in new or little-known situations within broader (or multidisciplinary) contexts related to
the field of study.

Utilize the various databases at NCBI and other sites for protein localization

List of Practicals

. Use of SNP databases at NCBI and other sites

. Use of OMIM database

. Detection of Open Reading Frames using ORF Finder
. Proteomics 2D PAGE database

. Software for Protein localization.

. Software for protein secondary sequencing prediction
. Hydropathy plots

. Native PAGE

. SDS-PAGE
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SEMESTER IV

16BTU414A INDUSTRIAL FERMENTATION PRACTICAL 3H-1C
Total hours/week: L:0 T:0 P:3 Marks: Internal: 40 External: 60 Total:100
Course Objectives

The main objectives of the course are,

To import the basic and recent developments in the field of Industrial fermentation

To impact knowledge about biological and biochemical technology, with a focus on biological products,
the design and operation of industrial practices.

To discuss the role of microorganisms in industry, as well as to carry out experiments to produce
microbial metabolites.

To learn how to conduct experiments related to industrial fermentation and produce microbial
metabolites

To learn about the downstream and upstream process in fermentation technology.

To learn about the influence of factors affecting the production of various microbial metabolites

Course Outcomes
On completion of the course, students are able to
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Have a clear understanding on the application of growth kinetics

Design a fermenter and parameters to be monitored and controlled in fermentation process.
Gain knowledge about the principle of sterilization necessary for fermentation.

Acquire knowledge about the cell growth and product formation.

Evaluate the kinetics and mechanism of microbial growth.

Develop protocol for scale-up and harvesting from shake flask to bench top fermenter.

List of Practicals

1. Comparative analysis of design of a batch and continuous fermenter.
2. Calculation of Mathematical derivation of growth kinetics.

3. Solvent extraction & analysis of a metabolite from a bacterial culture.
4. Perform an enzyme assay demonstrating its hydrolytic activity
(protease/peptidase/glucosidase etc.)
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SEMESTER IV

16BTU414B ENZYMOLOGY PRACTICAL 3H-1C
Total hours/week: L:0 T:0 P:3 Marks: Internal: 40 External: 60 Total:100
Course Objectives

The main objectives of the course are,

e To understand the kinetics and mechanisms of action of enzymes, to become familiar with the
basic methods of studying enzymes, and to appreciate how individual reactions are controlled and
integrated into the metabolic pathways of the cell.

e To acquire experimental knowledge will enable students to find appropriate employment in
different development, scientific-research laboratories.

e Tounderstand the topics related to the practical use of enzymes, including nomenclature and
kinetics, preparation and storage methods, use of enzymes in biotechnology and bioanalytics including
biosensors and enzyme reactors.

e To provide practical knowledge on protein

e To develop the ability of identifying the experimental techniques required to solve specific
problems related to proteins and enzyme functions

e To train students in the evaluation of the consequences of biochemical and biological tools in
their professional activities

Course Outcomes
On completion of the course, students are able to
1. Understand the chemical principles of enzyme catalysis, including cofactor chemistry
Show insight in the action of enzymes as biocatalysts and in factors that influence enzyme activity
Understand the kinetics of enzymatic reactions
Show awareness of the influence of enzyme structure on catalytic properties
Show experience with purification, handling and characterization of proteins
Show insight in the physico-chemical properties of proteins that underlie purification methods.

2

List of Practicals

1. Purification of an enzyme from any natural resource

2. Quantitative estimation of proteins by Bradford/Lowry’s method.
3. Perform assay for the purified enzyme.

4. Calculation of kinetic parameters such as Km, Vmax, Kcat

Reference
1. LubertStryer, (2006). Biochemistry (6th ed.). WHFreeman.
2. Robert Murray, K., David Bender, A., Kathleen Botham, M., Peter Kennelly, J., Victor Rodwell, W.,
Anthony Weil, P. (2009). Harper's illustrated Biochemistry (28th ed.). McGrawHill.
Donald Voet, &Judith Voet. (1995). Biochemistry (2nd ed.). John Wiley and Sons.
Mary K.Campbell, & Shawn O.Farrell. (2005). Biochemistry (5th ed.).Cenageearning.
5. Nicholas Price, & Lewis Stevens. (1999). Fundamentals of Enzymology. Oxford University
Press
6. Athel Cornish-Bowden, (2004). Fundamentals of Enzyme Kinetics (3rd ed.). Portland Press.
Hans Bisswanger, (2004). Practical Enzymology. Wiley-VCH.
8. Richard, B. (2002). The Organic Chemistry of Enzyme-catalyzed Reactions. Silverman
Academic Press.
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SEMESTER V

16BTU501A PLANT DIVERSITY-I 3H-3C
Total hours/week: L:3 T:0 P:0 Marks: Internal: 40 External: 60 Total:100
Course Objectives

The main objectives of the course are,

¢ To understand the physiological conditions of the plants and metabolism.
To understand the basic concepts of photosystems and their importance in plant growth.
To gain the information about the economic importance of algae and fungi.
Learn about the structure, pigmentation, food reserves and methods of reproduction of Algae
Learn about the structure, pigmentation, food reserves and methods of reproduction of Fungi
Studied some plant diseases with special reference to the causative agents, symptoms, etiology
and control measures.

Course Outcomes
The learners will be able to,
e (Gain adequate knowledge on plant biodiversity and importance.
¢ Understand the molecular mechanisms of macro and micro nutrients in plant growth.
e Get the basic and applied knowledge of plant physiology, growth, development and metabolism.
¢ Discuss about importance of morphological structure, classification, reproduction and economic
importance of Algae.
e Know the control measures of plant diseases.
e Explain about structure, classification, reproduction, life cycle and economic importance of Bryophytes.

UNIT-I

Algae: General character, classification and economic importance. Life histories of algae belonging to
various classes: Chlorophyceae - Volvox, Oedogonium, Xanthophyceae —Vaucheria, Phaeophyceae—
Ectocarpus Rhodophyceae-Polysiphonia

UNIT-II

Fungi: General characters, classification & economic importance. Life histories of Fungi:
Mastigomycontina- ~ Phytophthora, ~ Zygomycotina-Mucor, =~ Ascomycotina- ~ Saccharomyces,
Basidomycotina - Agaricus, Deutromycotina-Colletotrichum

UNIT-IIl

Lichens: Classification, general structure, reproduction and economic importance. Plant diseases: Casual
organism, symptoms and control of following plant diseases. Rust and Smut of Wheat. White rust of Crucifers.
Late blight of Potato. Red rot of Sugarcane. Citrus Canker.

UNIT-IV
Bryophytes: General characters, classification & economic importance. Life histories of following:
Marchantia. Funaria.

UNIT-V
Rust and Smut of Wheat. White rust of Crucifers. Late blight of Potato. Red rot of Sugarcane. Citrus
Canker.
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SEMESTER V

16BTU501B BASICS OF FORENSIC SCIENCE 3H-3C
Total hours/week: L:3 T:0 P:0 Marks: Internal: 40 External: 60 Total:100
Course Objectives

The main objectives of the course are,

To give knowledge on molecular analysis in forensic science.

To offer knowledge to assess DNA finger printing

To understand the evidence for suspecting victims in crime

To handle the evidences left out at the crime scene.

To understand the basic methods for examine the different types of questioned documents.
To understand the Classification of fire arms.

Course Outcomes
On completion of the course, students are able to

Demonstrate competency in the collection, processing, analyses, and evaluation of evidence.
Demonstrate competency in the principles of crime scene investigation, including the recognition,
collection, identification, preservation, and documentation of physical evidence.

Demonstrate an understanding of the scientific method and the use of problem-solving within the
field of forensic science.

Identify the role of the forensic scientist and physical evidence within the criminal justice system.
Demonstrate the ability to document and orally describe crime scenes, physical evidence, and
scientific processes.

Identify and examine current and emerging concepts and practices within the forensic science field.

UNIT-1

Introduction and principles of forensic science, forensic science laboratory and its organization and service,
tools and techniques in forensic science, branches of forensic science, causes of crime, role of modus
operand in criminal investigation. Classification of injuries and their medico-legal aspects, method of
assessing various types of deaths.

UNIT-II

Classification of fire arms and explosives, introduction to internal, external and terminal ballistics. Chemical
evidence for explosives. General and individual characteristics of handwriting, examination and comparison
of handwritings and analysis of ink various samples.

UNIT-IIl
Role of the toxicologist, significance of toxicological findings, Fundamental principles of fingerprinting,
classification of fingerprints.

UNIT-IV
Principle of DNA fingerprinting, application of DNA profiling in forensic medicine, Investigation Tools,
eDiscovery, Evidence Preservation, Search and Seizure of Computers,

UNIT-V
Introduction to Cyber security and recent techniques. development of finger print as science for personal
identification,
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SEMESTER V

16BTUS502A BIOINFORMATICS 4H -4C
Total hours/week: L:4 T:0 P:0 Marks: Internal: 40 External: 60 Total:100
Course Objectives

The main objectives of the course are,
¢ To give knowledge on Bioinformatics and its application
To offer knowledge to assess biological databases
To understand and to analyze protein/nucleotide sequences and to predict its 3D structure
To understand the various online databases for submitting and retrieving data’s
To understand how the phylogeny plays a vital role in finding ambiguities.
To get practiced with the tools and techniques for analyzing the data.

Course Outcomes
On completion of the course, students are able to
1. Understand The relationship between sequence - structure - function of genes
2. Familiarize with the algorithms required to compare sequences and require to know the phylogenetic
relationship between the gene sequences
3. Inculcate knowledge on building 3D structures of genes.
4. Locate and use the main databases at the NCBI and EBI resources
5. Know the difference between databases, tools, repositories and be able to use each one to extract
specific information
6. Use selected tools at NCBI and EBI to run simple analyses on genomic sequences

UNIT-I

History and milestone of Bioinformatics. The notion of Homology. Sequence Information Sources, EMBL,
GENBANK, Entrez, Unigene, Understanding the structure of each source and using it on the web. Genome
sequencing projects — Steps, Human Genome Project and other genome projects.

UNIT-II

Basic concepts of biomolecules — Protein and amino acid, DNA and RNA - Sequence, Structure and function.
Protein Information Sources, PDB, SWISSPROT, TREMBL, Understanding the structure of each source and
using it on the web. Introduction of Data Generating Techniques and Bioinformatics problem posed by them-
Restriction Digestion, Chromatograms, Blots, PCR, Microarrays, Mass Spectrometry.

UNIT-IIl

Sequence and Phylogeny analysis, Detecting Open Reading Frames, Outline of sequence Assembly,
Mutation/Substitution Matrices, Pairwise Alignments, Introduction to BLAST, using it on the web, Interpreting
results, Multiple Sequence Alignment, Phylogenetic Analysis. Introduction to BLAST, using it on the web,
Interpreting results, Multiple Sequence Alignment, Phylogenetic Analysis.

UNIT-IV

Biological databases: Types of databases, Sequence databases, Nucleic acid sequence databases - Primary
(GenBank, EMBL, DDBJ), Secondary (Uni Gene, SGD, EMI Genomes, Genome Biology), Protein sequence
database — Primary (PIR, SWISS-PROT), Secondary (PROSITE, Pfam), Structural databases (PDB, SCOP,
CATH), Bibliographic databases and Organism specific databases.

UNIT-V

Searching Databases: SRS, Entrez, Sequence Similarity Searches-BLAST, FASTA, Data Submission.
Genome Annotation: Pattern and repeat finding, Gene identification tools. Gene prediction: Gene prediction
in prokaryote and eukaryotes. Extrinsic approaches and Ab initio approaches. Predicting the protein
secondary structure (Domain, blocks, motifs), Predicting protein tertiary structure (Homology, Ab-initio,
threading and fold recognition) and visualization of predicted structure.
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SEMESTER V

16BTU502B PLANT DIVERSITY-II 4H -4C
Total hours/week: L:4 T:0 P:0 Marks: Internal: 40 External: 60 Total:100
Course Objectives

The main objectives of the course are,

To develop the skills on morphological identification of plants.

Understand the diversity among various plants

Know the systematic morphology and structure of Pteridophytes.

Learn about the general characters and classification in Pteridophytes, heterospory and origin of seed habit.
Know about the structure, life history and Economic importance of Gymnosperms.

Studied the methods of fossilization and fossil plants

Course Outcomes
The learners will be able to

1.

2

Study and impart knowledge about the occurrence, distribution, structure and life history of plants
Learn in detail about vegetative and reproductive parts of plants.

Learn the phylogeny and evolutionary concepts in plants.

Learn how to handle a fossilized specimen

Acquire knowledge about the structure, life history and Economic importance of Gymnosperms
Learn the skills on morphological identification of plants

UNIT-I
Pteridophytes: General characters of pteridophytes, affinities with bryophytes and gymnosperms,
classification, economic importance study of life histories of fossil pteridophytes — Rhynia.

UNIT-II
Pteridophytes: Type studies: Life histories of Selaginella- (Heterospory and seed habit),
Equisetum, Pteris, Lycopodium.

UNIT-IIl
Gymnosperms: General characters, classification, geological time scale, theories of fossil formation, types
of fossils, fossil gymnosperms- Williamsonia & Glossopteris, telome and stele concept.

UNIT-IV
Gymnosperms: Type studies: Life histories of Cycas and Pinus and economic importance of gymnosperms.

UNIT-V
Gymnosperms: Type studies: Life histories of Pinus, economic importance of gymnosperms

Reference

1. Sambamurty, (2008). A Textbook of Bryophytes, Pteridophytes, Gymnosperms and Paleobotany.
IK International Publishers.
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(P) Ltd. Publishers.
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SEMESTER V

16BTUS03A PLANT BIOTECHNOLOGY 4H -4C
Total hours/week: L:4 T:0 P:0 Marks: Internal: 40 External: 60 Total: 100
Course Objectives

The main objectives of the course are,
e Tointroduce biotechnological methods for production of transgenic plants.
¢ To give knowledge about various methods of gene transfer in plants.
o To cognize and get the knowledge on micro propagation to protect endangered plants.
e To explain the basics of the physiological and molecular processes that occur during plant growth
and development and during environmental adaptations
To use basic biotechnological techniques to explore molecular biology of plants
e Tounderstand the processes involved in the planning, conduct and execution of plant biotechnology
experiments

Course Outcomes
On completion of the course, students are able to
1. Understand the growth conditions required to culture the plants in invitro conditions.
2. Inculcate the deep understanding of Gene expression system of plants
3. Acquire knowledge on producing Transgenic plants
4. Inculcate the deep knowledge the processes involved in the planning, conduct and execution of
plant biotechnology experiments
Learn the structure and organization of plant genome
6. Learn the basic techniques for hybridization in producing transgenic plants

UNIT-I

Introduction, Cryo and organogenic differentiation, Types of culture: Seed, Embryo, Callus, Organ, Cell and
Protoplast culture. Micropropagation Axillary bud proliferation, Meristem and shoot tip culture and culture,
organogenesis, embryogenesis, advantages and disadvantages of micropropagation

o

UNIT-II

In vitro haploid production Androgenic methods: Anther culture, Microspore culture and oogenesis.
Significance and use of haploids, Ploidy level and chromosome doubling, diplodization, Gynogenic haploids,
factors effecting gynogenesis, chromosome elimination techniques for production of haploids in cereals.

UNIT-IIl

Protoplast Isolation and fusion Methods of protoplast isolation, Protoplast development, Somatic hybridization,
identification and selection of hybrid cells, Cybrids, Potential of somatic hybridization limitations. Somaclonal
variation Nomenclature, methods, applications basis and disadvantages. Plant Growth Promoting bacteria.
Nitrogen fixation, Nitrogenase, Hydrogenase, Nodulation, Bio control of pathogens, Growth promotion by free-
living bacteria.

UNIT-IV

Structure and organization of plant genome, regulation of plant genome expression, transcriptional,
translational and post transcriptional regulation of plant genome. Transfer of nucleic acid to plant cells- Direct
transformation by electroporation and particle gun bombardment. - Agrobacterium, Ti plasmid vector Theory
and techniques for the development of new genetic traits.

UNIT-V
Transgenic plants, herbicides and pest resistant plants; Molecular farming/ pharming: carbohydrates, lipids,
therapeutic proteins, edible vaccines, purification strategies; Oleosin partition technology.
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SEMESTER V

16BTU503B EVOLUTIONARY BIOLOGY 4H -4C
Total hours/week: L:4 T:0 P:0 Marks: Internal: 40 External: 60 Total: 100
Course Objectives

The main objectives of the course are

To obtain basic concepts of life and gradual evolution of human and other animals

To ascertain the evolutionary concepts through fossil study of Eukaryotes from Prokaryotes

To explain Origin of Life especially Prokaryotes as well as Eukaryotes in detail.

To give detailed explanation of key concepts of Population Genetics in terms of Hardy-Weinberg Law, Genetic
Drift and Types of Natural Selection.

To provide adequate knowledge about Micro-evolutionary changes, Speciation and Adaptive Radiation.

To impart descriptive knowledge regarding Origin and Evolution of Man

Course Outcomes
On completion of the course, students are able to

a b ooDnd -

6.

Get hold of the knowledge on fundamentals of Evolutionary Biology.

Expertise on the concepts of evolution, chromosomal aberrations; recombination and random assortment.
Acknowledge on the Qualitative Studies Based on Field Observations

To develop comprehensive knowledge regarding various Sources of Variations and their role in evolution.

To explore salient features of various theories of evolution comprising of Lamarckism, Darwinism and Neo-
Darwinism.

To impart detailed understanding of Qualitative Studies Based on Field Observations

UNIT- |

Historical Review of Evolutionary Concept. Pre-Darwinian ideas — List of contributors influencing
Darwin indicated as a timeline. Lamarckism — Merits and demerits. Darwinism — Merits and demerits,
Post-Darwinian era —Modern synthetic theory; biomathematics and the theory of population genetics
leading to Neo-Darwinism

UNIT-1I

Life’s Beginnings. Chemogeny— An overview of pre-biotic conditions and events; experimental proofs to
abiotic origin of micro- and macro-molecules. Current concept of chemogeny— RNA first hypothesis. Biogeny
— Cellular evolution based on proto-cell models (coacervates and proteinoid micro-spheres). Origin of
photosynthesis — Evolution of oxygen and ozone buildup. Endosymbiotic theory — Evolution of Eukaryotes
from Prokaryotes

UNIT-IIl

Evidences of Evolution. Paleobiological- Concept of Stratigraphy and geological timescale; fossil study
(types, formation and dating methods). Anatomical — Vestigial organs; Homologous and Analogous organs
(concept of parallelism and convergence in evolution). Taxonomic — Transitional forms/evolutionary
intermediates; living fossils. Phylogenetic — a) Fossil based — Phylogeny of horse as a model. b) Molecule
based — Protein model (Cytochrome C); gene model (Globin gene family)

UNIT-IV

Sources of Evolution — Variations as Raw Materials of Change. Types of variations — Continuous and
discontinuous; heritable and non-heritable. Causes, classification and contribution to evolution — Gene
mutation; chromosomal aberrations; recombination and random assortment (basis of sexual reproduction);
gene regulation. Concept of micro- and macro-evolution — A brief comparison
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UNIT-V

Forces of Evolution — Qualitative Studies Based on Field Observations. Natural selection as a guiding
force — Its attributes and action Basic characteristics of natural selection. Colouration, camouflage and
mimicry, Co-adaptation and co-evolution, Man-made causes of change — Industrial melanism; brief mention
of drug, pesticide, antibiotic and herbicide resistance in various organisms. Modes of selection, Polymorphism,
Heterosis and Balanced lethal systems. Genetic Drift (Sewall Wright effect) as a stochastic/random force - Its
attributes and action. Basic characteristics of drift; selection vs. drift, Bottleneck effect. Founder principle.

References
1. Ridley, M. (2004). Evolution (3rd ed.). Blackwell.

2. Hall,B.K.,&Hallgrimson,B.(2008). Strickberger’'sEvolution(4thed.).JonesandBarlett
3. Zimmer,C.,&Emlen,D.J.(2013).Evolution:MakingSenseofLife.Roberts&Co.
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SEMESTER V

16BTUS04A ANIMAL BIOTECHNOLOGY 4H -4C
Total hours/week: L:4 T:0 P:0 Marks: Internal: 40 External: 60 Total:100
Course Objectives

The main objectives of the course are,

To introduce biotechnological methods for production of transgenic animals.

e To give knowledge about various methods of gene transfer in animals.

e To cognize and get the knowledge on techniques to protect endangered animals.

e Toexplain the basics of the physiological and molecular processes for animals facing environmental
adaptations

o To use basic biotechnological techniques to explore molecular biology of animals

e To understand the processes involved in the planning, conduct and execution of animal
biotechnology experiments

Course Outcomes

On completion of the course, students are able to

1.

2.
3.
4

o

Understand the growth conditions required to culture the animals in invitro conditions.

Inculcate the deep understanding of Gene expression system of animals

Acquire knowledge on producing Transgenic animal

Inculcate the deep knowledge the processes involved in the planning, conduct and execution of
animal biotechnology experiments

Learn the structure and organization of animal genome

Learn the basic techniques for hybridization in producing transgenic animal

UNIT- |

Animal Tissue Culture: Laboratory design: aseptic techniques— handling instruments: Microscopes, Clean-
bench, etc., and bio safety. Animal Cell Culture Media: Natural and artificial media — their constituents;
Physicochemical properties of media; Serum supplemented and serum-free media; Sterilization methods.

UNIT - I
Primary Cell Culture: Methods of tissue disaggregation - isolations of tissues from chick embryo, mouse and
human; Continuous and established cell cultures; Cell separation and characterization; Organ culture- types.

UNIT-IIl
Gene transfer methods in Animals — Microinjection, Embryonic Stem cell, gene transfer, Retrovirus &Gene
transfer. Introduction to transgenesis. Transgenic Animals — Mice, Cow, Pig, Sheep, Goat, Bird, Insect.

UNIT-IV

Animal propagation — Artificial insemination, Animal Clones. Conservation Biology — Embryo transfer
techniques. Introduction to Stem Cell Technology and its applications. Expression of bovine growth hormone;
production of human proteins in milk and meat. Animal diseases need help of Biotechnology — Foot-and
mouth disease, Coccidiosis, Trypanosomiasis, Theileriosis.

UNIT-V
Production and applications; transgenic animals: mouse, cow, sheep, fish, hen. Genetic

modification in Medicine - gene therapy, types of gene therapy, vectors in gene therapy, molecular
engineering, human genetic engineering, problems and ethics.
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SEMESTER V

16BTU504B ANIMAL DIVERSITY-I 4H -4C
Total hours/week: L:4 T:0 P:0 Marks: Internal: 40 External: 60 Total:100
Course Objectives

The main objectives of the course are,
e To provide the students with an in-depth knowledge of the diversity in form, structure and habits of invertebrates.
To learn the basics of systematic and understand the hierarchy of different categories.
To learn the diagnostic characters of different phyla through brief studies of examples.
To obtain an overview of economically important invertebrate fauna.
To explain the organizational hierarchies and complexities of invertebrates.
To describe the evolutionary trends in external morphology and internal structure.

Course Outcomes
The learners will be able to
1. Outline the origin and classification of animal kingdom
Describe the origin of animals and how they differ from other living organisms;
Explain the relationship between animal diversity and evolutionary derived changes in animal body plans
Analyse the various modes of adaptations in animals
Identify and classify with examples the invertebrates
Analyse the various modes of adaptations in animals

ok W

UNIT- |

a) Outline of classification of Non- Chordates up to subclasses. Coelomata, Acoelomata, Symmetries,
Deutrostomes, Protostomes.

b) Protozoa: Locomotion, Reproduction, evolution of Sex, General features of Paramecium and
Plasmodium. Pathogenic protozoans

c) Porifera: General characters, outline of Classification; skeleton, Canal System

UNIT-II

a) Coelenterata: General Characters, Outline of classifications Polymorphism, Various types of stinging
cells; Metagenesis, coral reefs and their formation.

b) Platyhelminthes- General Characters; Outline of classification; Pathogenic flatworms: Parasitic
adaptations.

c) Aschelminthes: General features, Outline of classification, Pathogenic roundworms and their vectors in
relation to man: Parasite adaptation.

UNIT-IIl

a) Annelida: - General features, Outline of classification, Coelom: Metameric segmentation, General features
of Earthworm, Vermicomposting.

b) Arthropoda: General Features, Outline of Classification; Larval forms of crustacean, Respiration in
Arthropoda; Metamorphosis in insects; Social insects; Insect vectors of diseases; Apiculture, Sericulture.

UNIT-IV

a) Mollusca: general features, Outline of classification, Shell Diversity; Torsioning astropoda,
b) Echinodermata: General features, Outline of Classification Larval forms

c) Hemichordata: Phylogeny: Affinities of Balanoglossus
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SEMESTER V

16BTUS11A PLANT DIVERSITY-l PRACTICAL 3H-1C
Total hours/week: L:0 T:0 P:3 Marks: Internal: 40 External: 60 Total:100
Course Objectives

The main objectives of the course are,

To understand the physiological conditions of the plants and metabolism.

To understand the basic concepts of diversified growth.

To gain the information about the economic importance of algae and fungi.

Learn about the structure, pigmentation, food reserves and methods of reproduction of Algae
Learn about the structure, pigmentation, food reserves and methods of reproduction of Fungi

Studied some plant diseases with special reference to the causative agents, symptoms, etiology
and control measures.

Course Outcomes
The learmners will be able to,

1.

2.
3.
4

o

Gain adequate knowledge on plant biodiversity and importance.

Understand the molecular mechanisms of macro and micro nutrients in plant growth.

Get the basic and applied knowledge of plant physiology, growth, development and metabolism.

Discuss about importance of morphological structure, classification, reproduction and economic
importance of Algae.

Know the control measures of plant diseases.

Explain about structure, classification, reproduction, life cycle and economic importance of Bryophytes.

List of Practicals

1. Comparative study of thallus and reproductive organs of various algae mentioned in theory.
2. Comparative study of vegetative and reproductive parts of various fungi mentioned in theory.
3. Study and section cutting and lactophenol mount of plant disease materials studied in theory.
4. Study of various types of lichens.

5. Study of external features & anatomy of vegetative and reproductive parts of Marchantia and
Funaria.

6. Collection of algae, fungi, plant diseases materials and bryophytes available locally.

References
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SEMESTERV
16BTU511B BASICS OF FORENSIC SCIENCE PRACTICAL 3H-1C
Total hours/week: L:0 T:0 P:3 Marks: Internal: 40 External: 60 Total:100

Course Objectives
The main objectives of the course are,
o To give knowledge on molecular analysis in forensic science.
To offer knowledge to assess DNA finger printing
To understand the evidence for suspecting victims in crime
To handle the evidences left out at the crime scene.
The basic methods for examine the different types of questioned documents.
Identify the E-Mail Investigation and related Recovering deleted evidences

Course Outcomes

On completion of the course, students are able to
1. Apply the Laboratory skills to participate in the career needs of Forensic community.
2. Become trained in the laboratory skills of different division of Forensic Science.
3. Be able to work with different R& D organizations.
4. ldentify the role of the forensic scientist and physical evidence within the criminal justice system.
5. Demonstrate the ability to document and orally describe crime scenes, physical evidence, and
scientific processes.
6. ldentify and examine current and emerging concepts and practices within the forensic science
field.

List of Practicals
1. Documentation of crime scene by photography, sketching and field notes.
2. a. Simulation of a crime scene for training.
b. To lift footprints from crime scene.
3. Case studies to depict different types of injuries and death.
4. Separation of nitro compounds (explosives)/ ink samples by thin layer chromatography.
5. Investigate method for developing fingerprints by lodine crystals.
6. PCR amplification on target DNA and DNA profiling,
7. E-Mail Investigation, E-Mail Tracking, IP Tracking, E-Mail Recovery, Recovering deleted evidences,
Password Cracking.
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SEMESTERV

16BTU512A BIOINFORMATICS PRACTICAL 4H -2C
Total hours/ week: L:0 T:0 P:4 Marks: Internal: 40 External: 60 Total:100
Course Objectives

The main objectives of the course are,

To give knowledge on Bioinformatics and its application

To offer knowledge to assess biological databases

To understand and to analyze protein/nucleotide sequences and to predict its 3D structure
To understand the various online databases for submitting and retrieving data’s

To understand how the phylogeny plays a vital role in finding ambiguities.

To get practiced with the tools and techniques for analyzing the data.

Course Outcomes
On completion of the course, students are able to

1.
2.

3.
4.
5.

6.

Understand The relationship between sequence - structure - function of genes.

Familiarize with the algorithms required to compare sequences and require to know the phylogenetic
relationship between the gene sequences.

Inculcate knowledge on building 3D structures of genes.

Locate and use the main databases at the NCBI and EBI resources

Know the difference between databases, tools, repositories and be able to use each one to extract
specific information.

Use selected tools at NCBI and EBI to run simple analyses on genomic sequences.

List of Practicals

1. Sequence information resource

2. Understanding and use of various web resources: EMBL, Genbank, Entrez, Unigene,
Protein information resource (PIR)

3. Understanding and using: PDB, Swissprot, TREMBL

4. Using various BLAST and interpretation of results.

5. Retrieval of information from nucleotide databases.

6. Sequence alignment using BLAST.

7. Multiple sequence alignment using Clustal W.

References

1.

2.
3.

Ghosh, Z., & BibekanandM. (2008). Bioinformatics: Principles and Applications. Oxford
UniversityPress.

Pevsner, J. (2009). Bioinformatics and Functional Genomics (2nd ed.).Wiley-Blackwell.
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SEMESTER V

16BTU512B PLANT DIVERSITY Il PRACTICAL 4H -2C
Total hours/week:T:0P:4 Marks: Internal: 40 External: 60 Total:100
Course Objectives

The main objectives of the course are,
e Todevelop the practical skills on morphological identification of plants.
Understand the diversity among various plants
Know the systematic morphology and structure of Pteridophytes.
Learn about the general characters and classification in Pteridophytes, heterospory and origin of seed habit.
Know about the structure, life history and Economic importance of Gymnosperms.
Studied the methods of fossilization and fossil plants

Course Outcomes
The learners will be able to
1. Study and impart practical knowledge about the occurrence, distribution, structure and life history of plants
Leam in detail about vegetative and reproductive parts of plants.
Learn the phylogeny and evolutionary concepts in plants.
Leamn how to handle a fossilized specimen
Acquire knowledge about the structure, life history and Economic importance of Gymnosperms
Learn the skills on morphological identification of plants

IS

List of Practicals

1. Examination of morphology and anatomy of vegetative and reproductive parts of Selaginella, Equisetum
and Pteris.

2. Examination of morphology and anatomy of vegetative and reproductive parts of — Cycas &Pinus

3. Plant collection (pteridophytes &gymnosperms).

References
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16BTU513A PLANT BIOTECHNOLOGY PRACTICAL 4H -2C

Total hours/week: T:0 L: 0 P:4 Marks: Internal: 40 External: 60 Total:100

Course Objectives
The main objectives of the course are,

To develop the skills on morphological identification of suitable explants.
Understand the growth hormones of culture medium

Know the systematic morphology and structure of plants.

Learn about the general culture techniques.

Know about the sterilization process in PTC Lab.

Studied the methods of Micropropagation

Course Outcomes
The learners will be able to
Study and impart knowledge about the occurrence, distribution, of plants and suitable explants.

1.
2. Learn in detail about growth hormones.

3. Leam the sterilize and prepare an explant of plants.
4,
5
6

Learn how to handle a PTC equipments

. Acquire knowledge about aseptic condition maintained in lab
. Learn the skills on plant culture techniques.

List of Practicals

1. Preparation of simple growth nutrient (knop’s medium), full strength, half strength, solid and liquid.
2. Preparation of complex nutrient medium (Murashige & Skoog’'s medium).

3. To selection, Pure, sterilize and prepare an explant for culture.

4. Significance of growth hormones in culture medium.

5. To demonstrate various steps of Micropropagation using banana/tomato/potato.
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SEMESTER V

16BTU513A EVOLUTIONARY BIOLOGY PRACTICAL 4H -2C
Total hours/week: L:0 T:0 P:4 Marks: Internal: 40 External: 60 Total: 100
Course Objectives

The main objectives of the course are
o To obtain practical concepts of types of fossils
o To ascertain the evolutionary concepts through fossil study of Eukaryotes from Prokaryotes
o To explain Origin of Life especially Prokaryotes as well as Eukaryotes in detail.
o To give detailed explanation of key concepts of living fossil
o To provide adequate knowledge about Micro-evolutionary changes, Speciation and Adaptive
Radiation.
o To impart descriptive knowledge regarding Origin and Evolution of Man

Course Outcomes
On completion of the course, students are able to
1. Get hold of the practical knowledge on fundamentals of Evolutionary Biology.
2, Expertise on the Sampling techinques.
3. Acknowledge on the Qualitative Studies Based on Field Observations
4. To develop comprehensive knowledge regarding various Sources of Variations and their role in
evolution.
5. To explore salient features of various theories of evolution comprising of Lamarckism, Darwinism and
Neo-Darwinism.

6. To impart detailed understanding of Analogy, Homology, Paleontological Evidences, Embryological
Evidences and Molecular Phylogeny.

List of Practicals
(A) Evidence of fossils

1. Study of types of fossils (e.g. trails, casts and moulds and others) and Index fossils of
Palaeozoic era

2. Connecting links/transitional forms - Eg. Euglena, Neopilina, Balanoglossus, Chimaera,
Tiktaalik, Archaeopteryx, Ornithorhynchus

3. Living fossils - Eg. Limulus, Peripatus ,Latimeria, Sphaenodon

4. Vestigial, Analogous and Homologous organs using photographs, models or specimen.

(B) Variations

1. Sampling of human height, weight and BMI for continuous variation.

2. Sampling for discrete characteristics (dominant vs recessive) for discontinuous variations e.g
hitch-hiker's thumb, dexterity, tongue rolling, ear lobe (data categorization into 16 groups based on
the combination of 4 traits; assigning each subject to the respective group).

(C) Selection Exemplifying Adaptive strategies (Colouration, Mimetic form, Co-adaptation and co-
evolution; Adaptations to aquatic, fossorial and arboreal modes of life) using Specimens.

(D) Neo-Darwinian Studies
1. Calculations of genotypic, phenotypic and allelic frequencies from the data provided
2. Simulation experiments using coloured beads/playing cards to understand the effects of
Selection and Genetic drift on gene frequencies (E) Phylogeny.
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SEMESTERV

16BTU514A ANIMAL BIOTECHNOLOGY PRACTICAL 4H -2C
Total hours/week: L:4 T:0 P:0 Marks: Internal: 40 External: 60 Total: 100
Course Objectives

The main objectives of the course are,

To introduce biotechnological methods for ATC.
To give knowledge about various methods of gene transfer in animals.
To cognize and get the knowledge Theory and Practical: Glass ware sterilization, Media sterilization,

Laboratory sterilization.

To explain the basics of the physiological and molecular processes for animals facing

environmental adaptations

To use basic biotechnological techniques to explore molecular biology of animals
To understand the processes involved in the planning, conduct and execution of animal

biotechnology experiments

Course Outcomes
On completion of the course, students are able to
1. Understand the growth conditions required to culture the animals in invitro conditions.
2. Inculcate the deep understanding of Laboratory sterilization
3. Acquire knowledge on DNA isolation from animal tissue
4. Understand the Minimal Essential Growth medium
5. Inculcate the deep knowledge the processes involved in the planning, conduct and

execution of animal biotechnology experiments

6. Learn the structure and organization of animal genome

List of Practicals

1 Sterilization techniques: Theory and Practical: Glass ware sterilization, Media sterilization,
Laboratory sterilization.

2. Sources of contamination and decontamination measures.

3. Preparation of Hanks Balanced salt solution

4. Preparation of Minimal Essential Growth medium

5. Isolation of lymphocytes for culturing

6. DNA isolation from animal tissue

7. Quantification of isolated DNA.

8. Resolving DNA on agarose gel.
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SEMESTERV

16BTU514B ANIMAL DIVERSITY - PRACTICAL 4H -2C
Total hours/week: L:4 T:0 P:4 Marks: Internal: 40 External: 60 Total:100
Course Objectives

The main objectives of the course are,

To provide the students with an in-depth knowledge of the diversity in form, structure and habits of invertebrates
To learn the basics of systematic and understand the hierarchy of different categories

To learn the diagnostic characters of different phyla through brief studies of examples

To obtain an overview of economically important invertebrate fauna

To explain the organizational hierarchies and complexities of invertebrates

To describe the evolutionary trends in external morphology and internal structure

Course Outcomes
The learners will be able to

2Ll

Outline the origin and classification of animal kingdom

Describe the origin of animals and how they differ from other living organisms

Explain the relationship between animal diversity and evolutionary derived changes in animal body plans
Analyze the various modes of adaptations in animals

Identify and classify with examples the invertebrates

Analyze the various modes of adaptations in animals

List of Practicals

1. ldentification and Classification of Any these of the following—Porifera:Scypha, Leucosolenia, Euspongia,
Hylonema, Euplectella Cnidaria: Medrepora, Millepora, Physalia, Porpita, Valella, Aurelia, Metridium
Platyhelminthes: Taenia, Fasciola, Aschelminthes: Ascaris, Ancylostoma, Enterobius Annelida: Pheretima,
Hirudinaria, Chaetopterus, Nereis, Aphrodite Arthropoda: Julus, Scolopendra, Peripatus, Carcinus, Limulus,
Lepisma, Dragonfly, Musca, Acheta ollusca: Pila, Unio, Mytilus, Loligo, Sepia, Octopus, Solen Echinodermata:
Asterias, Ophiothrix, Echinus, Holothuria, Astrophyton Hemichordata:Balanoglossus

2. ldentification of slides with two points of identification. Amoeba, Paramoecium, Ceratium, Plasmodium,
Opalina, L.S. Sponge, Spicules of sponges, L.S. Hydra, Obelia, Bougainvillia, Larvae of Fasciola, Seta of
Earthworm, Radula 3. Ecological Note — On any of the specimens in Exercise No 1 Models of dissection of
Earthworm, Cockroach Earthworm: Digestive, Nervous System, Cockroach: Digestive Reproductive, Nervous
System.
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SEMESTER VI

16BTU601A I.P.R., ENTREPRENEURSHIP, BIOETHICS & BIOSAFETY 3H-3C
Total hours/week: L:3 T:0 P:0 Marks: Internal: 40 External: 60 Total:100
Course Objectives

The main objectives of the course are
e To understand the basic knowledge of copy rights and related property rights.
To develop the entrepreneurship skills using biological product formation.
To provide the information of filling the patents and copy rights
To disseminate knowledge on trademarks and registration aspects
To disseminate knowledge on Design, Geographical Indication (Gl), Plant Variety and Layout Design Protection
and their registration aspects
e Tolearn about current trends in IPR and Govt. steps in fostering IPR

Course Outcomes
On completion of the course, students are able to
e Acquire the knowledge on filling and submission of copy rights and related property rights.
¢ (Gain knowledge in developing new pilot scale / large scale industries and associated formalities
e Understand the importance of patenting /copyrights/Trade marks
e Acquire the knowledge on fundamental aspects of Intellectual property Rights to students who are going to play
a major role in development and management of innovative projects in industries.
Disseminate knowledge on patents, patent regime in India and abroad and registration aspects \
¢ Disseminate knowledge on copyrights and its related rights and registration aspects

UNIT-I

Introduction to Indian Patent Law. World Trade Organization and its related intellectual property
provisions. Intellectual/Industrial property and its legal protection in research, design and development.
Patenting in Biotechnology, economic, ethical and depository considerations.

UNIT I

Entrepreneurship: Selection of a product, line, design and development processes, economics on
material and energy requirement, stock the product and release the same for making etc. The basic
regulations of excise: Demand for a given product, feasibility of its production under given constraints of
raw material, energy input, financial situations export potential etc.

UNIT Il

Bioethics — Necessity of Bioethics, different paradigms of Bioethics — National & International. Ethical
issues against the molecular technologies.

UNIT IV

Biosafety— Introduction to biosafety and health hazards concerning biotechnology. Introduction to the
concept of containment level.
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UNITV

Good Laboratory Practices (GLP) and Good Manufacturing Practices (GMP).
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SEMESTER VI

16BTU601B BIO-ANALYTICALTOOL 3H-3C
Total hours/week: L:3 T:0 P:0 Marks: Internal: 40 External: 60 Total:100
Course Objectives

The main objectives of the course are,

To study the bio-analytical tools and their applications.

To have sufficient knowledge on the separation of compounds from a mixture.

To know the application of chromatography in biotechnology.

To develop the skills to understand the theory and practice of bio analytical techniques.

To provide scientific understanding of analytical techniques and detail interpretation of results.
To learn how to design experiments and understand the instrumentation.

Course Outcomes
On completion of the course, students are able to

Know the working principle, maintenance, and calibrations of bioanalytical tools and technique
Estimate the number of biomolecules using the Bioanalytical tool

Implement the bioanalytical techniques to analyze the biomolecules

Use selected analytical techniques.

Be familiar with working principals, tools and techniques of analytical techniques.

To understand the strengths, limitations and creative use of techniques for problem-solving.

2 o

UNIT |
Simple microscopy, phase contrast microscopy, florescence and electron microscopy (TEM and
SEM), pH meter, absorption and emission spectroscopy

UNIT I
Principle and law of absorption fluorimetry, colorimetry, spectrophotometry (visible, UV, infrared),
centrifugation, cell fractionation techniques, isolation of sub-cellular organelles and particles.

UNIT HI

Introduction to the principle of chromatography. Paper chromatography, thin layer chromatography,
column chromatography: silica and gel filtration, affinity and ion exchange chromatography, gas
chromatography, HPLC.

UNIT IV
Introduction to electrophoresis. Starch-gel, polyacrylamide gel (native and SDS-PAGE), agarose-gel
electrophoresis,

UNITV
Pulse field gel electrophoresis, immuno- electrophoresis, isoelectric focusing, Western blotting.
Introduction to Biosensors and Nanotechnology and their applications.
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SEMESTER VI

16BTU602A MEDICAL MICROBIOLOGY 4H -4C
Total hours/week: L:4 T:0 P:0 Marks: Internal: 40 External: 60 Total: 100
Course Objectives

The main objectives of the course are
* To identify common infectious agents and the diseases that they cause.
+ To evaluate methods used to identify infectious agents in medical microbiology lab.
+ To recall microbial physiology including metabolism, regulation and replication of pathogenic microbes.
+ To explain general and specific mechanisms by which an infectious agent causes disease.
+ To recognize and diagnose common infectious diseases from the clinical presentation and associated
microbiology.
+ To describe the epidemiology of infectious agents including how infectious diseases are transmitted.

Course Outcomes
On completion of the course, students are able to
1. Apply the biotechnology concept for controlling infectious agents.

2. Expertise on the concepts of metabolism, regulation and replication of pathogenic microbes.
3. Able to get knowledge on the toxins released by microbes.
4. Able to enter into a wide range of biotechnology industries with research enterprises.
5. Develop of non-toxic therapeutic agents from microbes
6. Able to get knowledge on Fungal and Protozoan infections
UNIT- 1

Introduction: Normal microflora of human body, nosocomial infections, carriers, septic shock, septicemia,
pathogenicity, virulence factors, toxins, biosafety levels. Morphology, pathogenesis, symptoms, laboratory
diagnosis, preventive measures and chemotherapy of gram positive bacteria: S.aureus, S.pyogenes,
B.anthracis, C.perferinges, C.tetani, C.botulinum, C.diphtheriae, M.tuberculosis, M. leprae.

UNIT-II

Morphology, pathogeneis, symptoms, laboratory diagnosis, preventive measures and chemotherapy
caused by gram negative bacteria: E.coli, N. gonorrhoea, N. meningitidis, P. aeruginosa, S. typhi, S.
dysenteriae, Y. pestis, B. abortus, H. influenzae, V. cholerae, M. pneumoniae, T. pallidum M.
pneumoniae, Rickettsiaceae, Chlamydiae.

UNIT- I
Diseases caused by viruses- Picornavirus, Orthomyxoviruses, Paramyxoviruses, Rhabdoviruses, Reoviruses,
Pox virus, Herpes virus, Papova virus, Retro viruses (including HIV/AIDS) and Hepatitis viruses.

UNIT- IV
Fungal and Protozoan infections. Dermatophytoses (Trichophyton, Microsporun and Epidermophyton)
Subcutaneous infection (Sporothrix, Cryptococcus),systemic infection (Histoplasma, Coccidoides).

UNIT-V
Opportunistic fungal infections (Candidiasis, Aspergillosis), Gastrointestinal infections (Amoebiasis,
Giardiasis), Blood-borne infections (Leishmaniasis, Malaria).
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SEMESTER VI

16BTU602B ENVIRONMENTAL BIOTECHNOLOGY 4H -4C
Total hours/week: L:4 T:0 P:0 Marks: Internal: 40 External: 60 Total: 100
Course Objectives

The main objectives of the course are

To obtain basic concepts of biotechnology to solve the environmental problems

To ascertain the knowledge about solid waste management and wastewater treatment.

To achieve a novel treatment strategy for waste to Bioenergy.

To gain knowledge about the biological and biotechnological measures for restoring environment.
To involve in the present scenarios and find valuable solutions for remedy

To update about the management strategies followed up by the industries and government.

Course Outcomes
On completion of the course, students are able to apply their knowledge on

1.

o ok w

UNIT-I

Bio-management of soil

Bio-management of Petroleum Contaminants

Environmental significance of genetically modified microbes, plants and animals
Bioleaching

Treatment of municipal waste and Industrial effluents

Bioremediation concepts

Conventional fuels and their environmental impact — Firewood, Plant, Animal, Water, Coal and Gas. Modemn
fuels and their environmental impact — Methanogenic bacteria, Biogas, Microbial hydrogen Production,
Conversion of sugar to alcohol Gasohol

UNIT-II

Bioremediation of soil & water contaminated with oil spills, heavy metals and detergents. Degradation of lignin
and cellulose using microbes. Phyto-remediation. Degradation of pesticides and other toxic chemicals by
micro-organisms-degradation aromatic and chlorinates hydrocarbons and petroleum products.

UNIT- I

Waste management, Treatment of municipal waste and Industrial effluents Bio-fertilizers Role of
symbiotic and asymbiotic nitrogen fixing bacteria in the enrichment of soil. Algal and fungal biofertilizers

(VAM)

UNIT- IV

Bioleaching, Enrichment of ores by microorganisms (Gold, Copper and Uranium). Solid waste
management (an introduction).

UNIT-V

Environmental significance of genetically modified microbes, plants and animals.
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SEMESTER VI

16BTU603A BIOSTATISTICS 4H -4C
Total hours/week: L:4 T:0 P:0 Marks: Internal: 40 External: 60 Total:100
Course Objectives

The main objectives of the course are

e Togain mathematical approach for analyzing the data.
To learn the knowledge about graphical and diagrammatic representation of Statistical data.
To learn the knowledge about Scope and applications of biostatistics

To learn the knowledge about Measures of central tendency, Measures of dispersion
To learn the knowledge about Correlation analysis and regression analysis

Course Outcomes
On completion of the course, students are able to

1. Apply the statistical tool knowledge for research data analysis.
2, Understand the concept of various hypothesis regarding data analysis.

To learn the knowledge about collection, processing and presentation of data and Testing of hypothesis

3. To perform analysis for the data based on graphical representation (Bar, multiple bars, histogram, pie

chart etc.)

To perform analysis to determine the mean, median, mode and standard deviation of given sample/data

5: To perform analysis, determine the probability of given sample/data
6. To perform the t-test/F-Test and Chi-square test of given data

UNITI

Statistics — Meaning, Definitions, Introduction to Bio-Statistics -Types of Data, Collection of data; Primary
& Secondary data, Classification and tabulation of data, construction of frequency distribution. Graphical
and diagrammatic representation of Statistical data.

UNIT I

Measures of central tendency — Mean, Median and Mode. Measures Dispersion — Absolute and relative
measures dispersion — Range, Standard deviation and coefficient of variation. Measures of Skewness
and Kurtosis.

UNIT Il

Probability classical & axiomatic definition of probability, Theorems on total and compound probability),
Elementary ideas of Binomial, Poisson and Normal distributions.

UNIT IV

Population and Sample, parameter and statistic, sampling, methods of sampling, confidence level, critical
region, testing of hypothesis and standard error, large sample test and small sample test. Problems on
test of significance, t-test, chi-square test for goodness of fit and analysis of variance (ANOVA)

UNITV

Correlation —types of correlation, degrees of correlation, methods of calculating correlation coefficient —
scatter diagram, Karl Pearson and Spearman rank correlation coefficients. Regression — regression lines,
regression equation, regression coefficients, methods of forming regression equations. Emphasis on
examples from Biological Sciences.
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SEMESTER VI

16BTU603B ENVIRONMENT MANAGEMENT 4H -4C
Total hours/week: L:4 T:0 P:0 Marks: Internal: 40 External: 60 Total:100
Course Objectives

The main objectives of the course are

To obtain basic concepts of Geological consideration of Atmosphere

To ascertain the knowledge about Energy transfer in an Ecosystem.

To obtain knowledge Pollution and environmental Health.

To gain knowledge about the biotechnological measures for restoring environment.
To involve in the present scenarios and find valuable solutions for remedy

To update about the management strategies by Bio-transformation.

Course Outcomes
On completion of the course, students are able to apply their knowledge on
1. Principles & Concepts of Ecosystem
Ecological efficiencies
Environmental significance of Detection of Environmental pollutants
Bio-geochemical cycles
Hazardous wastes Environmental cleanup
Genetic engineering of bacteria and their potential for bioremediation

o ke wd

UNIT-I

Our Environment: Geological consideration of Atmosphere, Hydrosphere, Lithosphere Scope of Ecology.
Development &Evolution of Ecosystem. Principles &Concepts of Ecosystem. Structure of ecosystem. Strata
of an ecosystem. Types of ecosystem including habitats. Cybernetics &Homeostasis. Biological control of
chemical environment.

UNIT-II

Energy transfer in an Ecosystem. Food chain, food web, Energy budget, Production &decomposition in a
system. Ecological efficiencies, Trophic structure &energy pyramids, Ecological energetic, principles pertaining
to limiting factors, Bio-geochemical cycles (Nitrogen, Carbon and Phosphate cycles).

UNIT-llI
Pollution and environmental Health related to Soil, Water, Air, Food, Pesticides, Metals, Solvents, Radiations
Carcinogen, Poisons. Detection of Environmental pollutants. Indicators & detection systems.

UNIT-IV
Environmental biotechnologies, Biotechnologies in protection and preservation of environment.
Bioremediation, Waste disposal.

UNIT-V
Bio-transformation, Plastic, Aromatics, Hazardous wastes Environmental cleanup: Case studies
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SEMESTER VI
16BTU611A  LP.R., ENTREPRENEURSHIP, BIOETHICS &BIOSAFETY PRACTICAL  3H-1C

Total hours/week: L:0 T: 0 P:3 Marks: Internal: 40 External: 60 Total:100

Course Objectives
The main objectives of the course are
e  To understand the basic knowledge of copy rights and related property rights.
To develop the entrepreneurship skills using biological product formation.
To provide the information of filling the patents and copy rights
To disseminate knowledge on trademarks and registration aspects
To disseminate knowledge on Design, Geographical Indication (Gl), Plant Variety and
Layout Design Protection and their registration aspects
e To learn about current trends in IPR and Govt. steps in fostering IPR

Course Outcomes
On completion of the course, students are able to
1. Acquire the knowledge on filling and submission of copy rights and related property rights.
2. Gain knowledge in developing new pilot scale / large scale industries and associated formalities
3. Understand the importance of patenting /copyrights/Trade marks
4.  Acquire the knowledge on fundamental aspects of Intellectual property Rights to students who
are going to play a major role in development and management of innovative projects in
industries.
5. Disseminate knowledge on patents, patent regime in India and abroad and registration aspects
6. Disseminate knowledge on copyrights and its related rights and registration aspects

List of Practicals

Proxy filing of Indian Product patent

Proxy filing of Indian Process patent

Planning of establishing a hypothetical biotechnology industry in India

A case study on clinical trials of drugs in India with emphasis on ethical issues.
Case study on women health ethics.

Case study on medical errors and negligence.

Case study on handling and disposal of radioactive waste

NookrwnpE
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SEMESTER VI

16BTU611B BIO-ANALYTICAL TOOL PRACTICAL 3H-1C
Total hours/week: L:0 T:0 P:3 Marks: Internal: 40 External: 60 Total:100
Course Objectives

The main objectives of the course are,
e To study the bio-analytical tools and their applications.
To have sufficient knowledge on the separation of compounds from a mixture.
To know the application of PCR in biotechnology.
To develop the skills to understand the theory and practice of bio analytical techniques.
To provide scientific understanding of analytical techniques and detail interpretation of results.
To learn how to design experiments and understand the instrumentation.

Course Outcomes
On completion of the course, students are able to
1. Know the working principle, maintenance, and calibrations of bioanalytical tools and technique
. Estimate the number of biomolecules using the Bioanalytical tool

2

3. Implement the bioanalytical techniques to analyze the biomolecules

4. Use selected analytical techniques.

5. Be familiar with working principals, tools and techniques of analytical techniques.

6. To understand the strengths, limitations and creative use of techniques for problem-solving.

Practical

1. Native gel electrophoresis of proteins

2. SDS-polyacrylamide slab gel electrophoresis of proteins under reducing conditions.

3. Preparation of the sub-cellular fractions of rat liver cells.

4. Preparation of protoplasts from leaves.

5. Separation of amino acids by paper chromatography.

6. To identify lipids in a given sample by TLC.

7. To verify the validity of Beer's law and determine the molar extinction coefficient of NADH.

References

1. Karp, G. (2010). Cell and Molecular Biology: Concepts and Experiments (6th ed.). John Wiley&
Sons. Inc.

2. De Robertis, E.D.P. & De Robertis, E.M.F. (2006). Cell and Molecular Biology (8th ed.). Philadelphia:
Lippincott Williams and Wilkins.

3. Cooper, G.M., & Hausman, R.E. (2009). The Cell: A Molecular Approach (5th ed.). Washington :
ASM Press & Sunderland & MA: D.C. Sinauer Associates.

4. Becker, W.M. Kleinsmith,L.J.,Hardin,J.&Bertoni,G.P.(2009). TheWorldofthe Cell

(7th ed.). Pearson Benjamin Cummings Publishing, San Francisco.
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SEMESTER VI
16BTU612A MEDICAL MICROBIOLOGY PRACTICAL 4H -2C

Total hours/week: L:0 T:0 P:4 Marks: Internal: 40 External: 60 Total:100
Course Objectives
The main objectives of the course are
¢ To obtain basic concepts of Identification of pathogenic bacteria
e To ascertain the diagnostics tools for infectious diseases — RFLP, RAPD.
e To achieve a complete knowledge about molecular diagnostics techniques on microbial infection.
e To understand the utility and limitations of various molecular diagnostic tests used for managing patient
care.
e To attain the concepts of molecular methods used in clinical microbiology.
e To recognize the importance of proper specimen collection and preparation for molecular detection.

Course Outcomes

On completion of the course, students are able to

Get hold of the knowledge on fundamentals of molecular diagnostic techniques.
Expertise on the concepts of infection, diagnosis and control assortment.
Acknowledge on the qualitative studies based on biomarker observations.
Apply methodologies of laboratory diagnostics to relevant states of health.

Be aware of characteristics signs of clinical manifestations.

Comprehend and analyse the concept of disease management.

I e o

List of Practicals

1. Identification of pathogenic bacteria (any two) based on cultural, morphological and biochemical
characteristics.

2. Growth curve of a bacterium.

3. To perform antibacterial testing by Kirby-Bauer method.

4. To prepare temporary mounts of Aspergillus and Candida by appropriate staining.

5. Staining methods: Gram'’s staining permanent slides showing acid fast staining, Capsule staining and
spore staining.

References

1. Brooks, G.F, Carroll, K.C, Butel, J.S., &Morse, S.A. (2007). Jawetz, Melnick and Adelberg’sMedlical
Microbiology (24th ed.). McGraw Hill Publication.

2. Goering, R., Dockrell, H., Zuckerman, M., & Wakelin, D. (2007). Mims’ Medlical Microbiology. (4th ed.).
Elsevier.

3. Willey, J.M., Sherwood, L.M., &Woolverton, C.J. (2008). Prescott, Harley and Klein’s Microbiology. (7th
ed.). McGraw Hill Higher Education.
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SEMESTER VI

16BTU612B ENVIRONMENTAL BIOTECHNOLOGY PRACTICAL 4H -2C
Total hours/week: L:0 T:0 P:4 Marks: Internal: 40 External: 60 Total:100
Course Objectives

The main objectives of the course are

To obtain practical knowledge to solve the environmental problems

To ascertain the knowledge about wastewater treatment.

To achieve a water treatment strategy.

To gain knowledge about for restoring environment

To involve in the present scenarios and find valuable solutions for remedy
To update about the microbial load in water sample.

Course Outcomes
On completion of the course, students are able to apply their knowledge on

1.Environmental problems
2.Wastewater treatment

3.BOD and its calculation
4.COD and its calculation
5.Bacterial Examination of Water
6.Biofertilizers

List of Practicals

1. Calculation of Total Dissolved Solids (TDS) of water sample.
2. Calculation of BOD of water sample.

3. Calculation of COD of water sample.

4. Bacterial Examination of Water by MPN Method.

References

1. Santra, S.C. (2011).EnvironmentalScience(3rded.).New Central Book Agency.

2. Pradipta Kumar Mohapatra, (2007). Environmental Biotechnology. 1.K. International Publishing
House.

3. Hans-Joachim Jordening,&J esef Winter, (Eds.). (2005). Environmental Biotechnology: Concepts
and Applications. Wiley-VCH.

4. Metcalf, & Eddy, (2003). Waste Water Engineering: Treatment and Reuse (4th ed.). Tata Mc
Grawhill.

5. Purohit, S.S. (2003). Agricultural Biotechnology (2nd ed.). Updesh Purohit.

6. Alicia, L., Ragout De Spencer, &John Spencer, F.T. (Eds.). (2004). Environmental Microbiology:
Methods and Protocols. Humana Press.

7. Milton Wainwright, (1999). Introduction to Environmental Biotechnology. Spring.

8. Gilbert Masters, (2007). Principles of Environmental Engineering (3rd ed.). Prentice Hall.
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SEMESTER VI

16BTU613A BIOSTATISTICS PRACTICAL 4H -2C
Total hours/week: L:0 T:0 P:4 Marks: Internal: 40 External: 60 Total:100
Course Objectives

The main objectives of the course are
¢ To gain mathematical approach for analyzing the data.
To learn the knowledge about graphical and diagrammatic representation of Statistical data.
To learn the knowledge about Scope and applications of biostatistics
To learn the knowledge about Dispersion
To learn the knowledge about SPSS
To learn the knowledge about Distributions analysis

Course Outcomes
On completion of the course, students are able to
1. Apply the statistical tool knowledge for research data analysis.
2. Understand the concept of various hypothesis regarding data analysis.
3. To perform analysis for the data based on graphical representation (Bar, multiple bars, histogram, pie chart
etc.)
4. To perform analysis to determine the mean, median, mode and standard deviation of given sample/data
5. To perform analysis, determine the probability of given sample/data
6. To perform the analysis of given data using SPSS

List of Practicals

Based on graphical Representation

Drawing of bar and multiple bar diagram

Drawing of Histogram

Drawing of Pie diagram Based on measures of Central Tendency

Calculation of Mean for individual, discrete series using SPSS Package.

Mean for continuous series using SPSS Package.

Median for individual and discrete series using SPSS Package.

Median for continuous series using SPSS Package.

Mode for individual and discrete series using SPSS Package.

Based on measures of Dispersion

9. Standard deviation for individual and discrete series using SPSS Package.

10. Coefficient of variation for individual and discrete series using SPSS Package. Based
on Distributions Binomial, Poisson and Normal

11. Calculation of Mean and variance for binomial distribution using SPSS Package.

12. Calculation of Mean and variance for Poisson distribution using SPSS Package. Based
ont, f, zand Chi-square

13. Karl Pearson’s Correlation using SPSS Package.

14. Rank Correlation Coefficient for Untied Rank using SPSS Package.

15. Rank Correlation Coefficient for Tied Rank using SPSS Package.

NG~ NE

Reference

1. Le, C.T.(2003). Introductory biostatistics. USA: John Wiley.

Glaser, A.N. (2001). High Yield TM Biostatistics. USA: Lippincott Williams and Wilkins.
Edmondson, A., & Druce, D. (1996). Advanced Biology Statistics. Oxford University Press.

Danial, W. (2004). Biostatistics: A foundation for Analysis in Health Sciences. John Wiley and Sons
Inc.
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SEMESTER VI

16BTU613B ENVIRONMENT MANAGEMENT PRACTICAL 4H -2C
Total hours/week: L:0 T:0 P:4 Marks: Internal: 40 External: 60 Total:100
Course Objectives

The main objectives of the course are

e To obtain basic concepts of biotic and abiotic components of any simple ecosystem
To ascertain the knowledge about Simpson’s and Shannon- Weiner diversity index.
To achieve a life table and fecundity table.
To gain knowledge about Principle of GPS.
To involve in the present scenarios of types of soil, their texture
To update about the endangered/ threatened species.

Course Outcomes

On completion of the course, students are able to apply their knowledge on
1. Ecosystem of soil

GPS and related concepts

Soil and their texture

Population density

Treatment of municipal waste and Industrial effluents

Species variation and threatened species.

o ke wd

List of Practicals

1. Study of all the biotic and abiotic components of any simple ecosystem- natural pond or terrestrial
ecosystem or human modified ecosystem.

2. Determination of population density in a terrestrial community or hypothetical community by quad rate
method and calculation of the Simpson’s and Shannon- Weiner diversity index for the same community.

3. Principle of GPS (Global Positioning System).

4. Study of the life table and fecundity table, plotting of the three types of survivorship curves from the
hypothetical data.

5. Study of the types of soil, their texture by sieve method and rapid tests for —pH, chlorides, nitrates,
carbonates and organic carbon

6. Study any five endangered/ threatened species- one from each class.

References

1. Divan Rosencraz. (2002). Environmental laws and policies in India. Oxford Publication.

2. Ghosh, SKK., &Singh, R. (2003). Social forestry and forest management. Global Vision
Publishing House

3. Joseph, B. (2005). Environmental studies. Tata Mc Graw Hill.

4. Michael Allabay, (2000). Basics of environmental science (2nd ed.). Routledge Press.

5. Miller,G.T. (2002).Sustaining the earth,an integrated approach (5thed.). Books/Cole, Thompson
Learning, Inc.

6. Mohapatra, P.K., (2007). Textbook of environmental biotechnology. IKpublication.

7. Rana, S.V.S., (2013). Environmental pollution — health and toxicology (2nd ed.). Narosa
Publication.

8. Sinha, S.(2010).Hand book on Wildlife Law Enforsement in India.India: TRAFFIC.

9. Thakur, I. S. (2011). Environmental Biotechnology. | KPublication.
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16BTU691 PROJECT - VIVA VOCE 8H-6C

Total hours/week:8 hrs Marks: Internal:40 External:60 Total: 100

Course Objectives
The main objectives of the course are
e The hands-on training through one full semester project with thesis gives special expertise within one
of the research areas represented at The Department of Biotechnology

Course Outcomes
On completion of the course, students are able to apply their knowledge on
1. This dissertation programme provides the candidate with knowledge, general competence, and
analytical skills on an advanced level, needed in industry, consultancy, education and research
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KARPAGAM ACADEMY OF HIGHER EDUCATION

DEPARTMENT OF BIOTECHNOLOGY
M.Sc., Biotechnology Curriculum (CBCS)

(2016 — 2017 Batch)

Objectives and

C::J:e Name of the course — O,S”t°°;'§,§ = vl-\;;s;lk arks EIiluri;11 CEZ;M
PSO"s CIA | ESE | Total
SEMESTER - |
16BTP101 Biochemistry ! a,b 4 40 60 100 3 4
16BTP102 Microbiology Il a,b,cd 4 40 60 100 3 4
16BTP103 | Cell Biology and Molecular Genetics Ll a, d 4 40 | 60 100 3 4
16BTP104 Food Biotechnology I, 1l a,d 4 40 60 100 3 4
16BTP105A Bioinstrumentation and Biostatistics I, d,ef
16BTP1058 | Nano-Biotechnology I d 4 | 40 60 ) 100 | 3 4
16BTP105C | Bio-energy Technology Il d
16BTP111 Biochemistry, Ce]l Biology gnd LILI | a b,d,f 4 40 60 100 3 2
Molecular Genetics - Practical — |
16BTP112 Micrqbiology, Food Biotechnology - LILHE | a,b,c, 4 40 60 100 3 9
Practical - Il d, f
Journal Paper Analysis & Presentation 2 - - - -
Semester total 30 | 280 | 420 700 24
SEMESTER - I
16BTP201 Recombinant DNA technology I1, 1Ml d, e 4 40 60 100 3 4
16BTP202 Fermentation Technology I, 1l d, e 4 40 60 100 3 4
16BTP203 Environmental Biotechnology I, 1 d, e 4 40 60 100 3 4
16BTP204 Immunotechnology I, 1l d, e 4 40 60 100 3 4
16BTP205A | Pharmaceutical Biotechnology I, 1l d, e f
16BTP205B | Biosafety and IPR \% g,h 4 40 60 100 3 4
16BTP205C | Tissue Engineering v g
16BTP211 Recombinant DNA.technoIogy, I, 1l d,e,f 4 40 60 100 3 9
Immunology -Practical - lll
Fermentation Technology,
16BTP212 Environmental Biotechnology - I, 1l def 4 40 60 100 3 2
Practical - IV
Journal Paper Analysis & Presentation 2 - - - -
Semester total 30 | 280 | 420 700 24
SEMESTER - Il
16BTP301 Plant Biotechnology LIV | d, g, h 4 40 60 100 3 4
16BTP302 | Animal Biotechnology LW, V] d,gh 4 40 | 60 100 3 4
16BTP303 Bioinformatics \Y g 4 40 60 100 3 4
16BTP304 Genomics and Proteomics I, V| d e fg 4 40 60 100 3 4
16BTP305A | Medicinal Plant Biotechnology 1\ g
16BTP305B | Industrial Toxicology v g 4 40 60 100 3 4
16BTP305C | System Biology vV g
16BTP311 PIant.and Animal Biotechnology- L0,V | d, g, h,f 4 40 60 100 3 2
Practical - V
16BTP312 Bioinformatics -Practical — VI LIV | d, g, h,f 4 40 60 100 3 2
Journal Paper Analysis & Presentation 2 - - - -
Semester total 30 | 280 | 420 700 24
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*Electives are Transborder /cross disciplinary/ Discipline centric elective nature.
Blue — Employability  Green - Entrepreneurship

Red- Skill Development

Objectives and Hrs Marks
Course N _Outcomes / Exam .
ame of the course PEO’s [POs& Credit (s)
code rsos | We | ciA | ESE | Total | 1S
e
SEMESTER - IV
16BTP491 | Project and Viva Voce I, 1v | f,g,h,i | - | 80 | 120 | 200 - 15
Semester total - | 80 | 120 | 200 - 15
90 | 640 | 1380 | 2300 87
Elective courses*
Elective -1 Elective - 2 Elective - 3
Name of the Name of the Name of the
Course code course (Theory) Course Code course Course Code course
(Theory) (Theory)
16BTP105A Bioinstrumentation | 16BTP205A Pharmaceutical | 16BTP