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Department
Program Name

MBT 101 T
MBT 102T
MBT 103T
MBT 104T
MBT 105T
MBT 106T
MBT 107L
MBT 108L
MBT 109L
MBT 201 T
MBT 202T
MBT 203T
MBT 204T
MBT 205T

MBT 206T

MBT 207T

MBT 208T

MBT 209T

*MBT 210S

MBT 211L
MBT 212 L
MBT 301 T

MBT 302T

List of Revised Courses

. Biotechnology
: M.Sc.

Academic Year :2020-21

List of Revised Courses

Name of the Course

Biochemistry

Cell and Molecular Biology
Plant and Animal Biotechnology
Microbiology

Genetics

Biostatistics

Biochemistry and Analytical Techniques
Microbiology

Plant and Animal Biotechnology
Genetic Engineering
Immunology

Bioinformatics

Genomics and Proteomics

Molecular Diagnostics
Research Methodology and Scientific Communication Skills

Environmental Biotechnology

Biological Imaging

Nanobiotechnology

MOOCs course to be selected/opted from SWAYAM portal (SWAY /
BIOTECH)
Molecular Biology and Genetic Engineering

Immunology

Bioprocess Engineering and Technology

Emerging Technologies
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MBT 303T Critical Analysis of Classical Papers

MBT 304T Bioentrepreneurship

MBT 305T Intellectual Property Rights, Biosafety and Bioethics

MBT 306T Project Proposal Preparation and Presentation

MBT 307T Research Seminar

MBT 308T Microbial Technology

MBT 309 T Animal Biotechnology

MBT 310 T Computational Biology

MBT 311 T Drug Discovery and Development

MBT 312 T Vaccines

MBT 313 T ProteinEngineering

MBT 314 T Medical Microbiology and Infection Biology

*MBT 315T MOOCs course to be selected/opted from SWAYAM portal (SWAY £
BIOTECH)

MBT 316L Laboratory VI: Bioprocess Engineering and Technology

MBT 317 L Laboratory VlIBioinformatics

MBT 401 Dissertation

Program Revision Criteria z1(1.1.2)




Guru Ghasidas Vishwavidyalaya
(A Central University Established by the Central Universities Act 2009 No. 25 of 2009)

Koni, Bilaspur - 495009 (C.G.)

TS gl fRgafdeneaa

(A ReseRrarer i 2000 7. 25 3 dirles it B3 RedRarert)

P, ARG - 495009 (B1.)

Minutes of Meetin MoM) of Board of Studi Bo

Academic Year : 2020-21

School : School of Studies of Interdisciplinary Education and
Research

Department  : Biotechnology
Date and Time : 09-07-2020z 12:00 Noon
Room of Head, Dep of Biotechnology

MINUTES OF THE MEETING OF BOARD OF STUDIES IN BIOTECHNOLOGY
GURU GHASIDAS VISHWAVIDYALAYA, BILASPUR HELD ON 09/07/2020

A Meeting of the Board of Studies in Biotechnology under School of Interdisciplinary
Education and Research was held on 09/07/2020 at 12:00 Noon under the chairmanship of
Dr. Renu Bhatt, Head Department of Biotechnology. The following members were present

(1) Dr. Renu Bhatt, Head Chairman

(i1) Prof. B.N. Tiwary, Professor

(iii) Prof. Keshavkant Sahu, Expert present aonline

(1v) Dr. Dhananjay Shukla Member
The following agenda were placed to discuss:
I. Pre Ph.D syllabus as directed by UGC ( syllabus of research and punli
compulsory first paper along with Research methodology paper |

2. To discuss CBCS Syllabus for M.Sc programme in Biotechnology

3. To discuss and approve the ordinance of CBCS in M.Sc Biotechnology, w e 1 2020-2

H

- Revision of Course code of CBCS B.Sc (Hons) with revised course name

( Interdisciplinary Education and Research) in place of LS (Life Science) w

To amend and approve the credit of SEC (skill enhancement course
"BCS B.Sc (Hons) 11l semester as per ordinance for 2019-20

A

41 the very outset the HOD, Chairman of Board of Studies welcomed all the BoS me
and discussed the above agenda at length. Following resolutions were

1. The revised Pre Ph.D course work syllabus including Rescarch b E <

paper 1 10 be named as Research Methodology and Rescarch Public

4 credits including 2 for Research Publication Ethics as per

discussed und approved by the 130S members imcluding subject o

2. The model syllabus of DBT (with 20% modification) CBOS N

syllabus and scheme of 8 examination, the « ourse structure with couse < vear \
degree course was placed betore the commitiee 1 he memt IS At

approved the course structure and course code of M Se 1 R ITN

from the Academic session 20020 |

3. The draft ordinance for M Sc Biotechnolopy under CBOS pattc was discussed and
approved by the Board of studies and 1ec ommended 1o be placed betore Acade n:¢ Council ‘

g T .
" N AR
%:\tg’a Qo ‘\/‘\ LA
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IE) of 3years CBCS B.Sc (Hons

5. The credit of SEC as approved b
amended to 2 instead of 4 (as per exis

The meeting ended with a vote of thanks by the Chairman

2 o
D@/]Eenu BhZéoa&o

Chairman

draft of co c
) was placed and approved by BoS. nimeEete LSin

y BoS for 2019-20 was discussed

f . and resol
ting ordinance for 201 9-20). FHelv 1o be

N

Rl A

<> AN
Prof. B. N. Tiwary Prof. Keshavk g 2
e v eshavkant Sahuy Dr Dhananjay Shukla

Expert present online Member

In the Meeting of BOSBiotechnology on 0907-2020, the following courses were revised in the

syllabusof M.Sc.

Name of theCourse

MBT 101 T

MBT 102T
MBT 103T
MBT 104T
MBT 105T
MBT 106T
MBT 107L
MBT 108L
MBT 109L
MBT 201 T
MBT 202T
MBT 203T
MBT 204T
MBT 205T

MBT 206T

MBT 207T

MBT 208T

MBT 209T

Biochemistry

Cell and Molecular Biology
Plant and Animal Biotechnology
Microbiology

Genetics

Biostatistics

Biochemistry and Analytical Techniques
Microbiology

Plant and Animal Biotechnology
Genetic Engineering
Immunology

Bioinformatics

Genomics and Proteomics

Molecular Diagnostics
Research Methodology and Scientific Communication Skills
Environmental Biotechnology

Biological Imaging

Nanobiotechnology
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*MBT 210S

MBT 211L
MBT 212 L
MBT 301 T

MBT 302T

MBT 303T

MBT 304T

MBT 305T

MBT 306T

MBT 307T

MBT 308T

MBT 309 T

MBT 310 T

MBT 311 T

MBT 312 T

MBT 313 T

MBT 314 T

*MBT 315T

MBT 316L

MBT 317 L

MBT 401

In the Meeting of BOSBiotechnology on 0907-2020, the following courses were revised in the

MOOCs course to be selected/opted from SWAYAM portal (SWAY
BIOTECH)
Molecular Biology and Genetic Engineering

Immunology

Bioprocess Engineering and Technology

Emerging Technologies

Critical Analysis of Classical Papers
Bioentrepreneurship

Intellectual Property Rights, Biosafety and Bioethics
Project Proposal Preparation afuesentation

Research Seminar

Microbial Technology

Animal Biotechnology

Computational Biology

Drug Discovery and Development

Vaccines

Protein Engineering

MedicalMicrobiology and Infection Biology
MOOCs course to be selected/opted from SWAYAM portal (SWAY
BIOTECH)

Laboratory VI: Bioprocess Engineering and Technology
Laboratory VII: Bioinformatics

Dissertation

of Ph.D. Course work.:

Name of the Course

101

Research Methodolgy and research publication Ethics

The following new courses were introduced in thesyllabus of M.Sc.:
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Name of the Course

MBT 103T
MBT 105T
MBT 106T
MBT 107L
MBT 109L
MBT 201 T
MBT 203T
MBT 204T
MBT 205T

MBT 206T

MBT 208T

MBT 209T

*MBT 210S

MBT 211L
MBT 302T

MBT 303T

MBT 305T

MBT306T

MBT 307T

MBT 308T

MBT 310 T

MBT 311 T

MBT 312 T

MBT 313 T

MBT 314 T

*MBT 315T

Plant and Animal Biotechnology
Genetics

Biostatistics

Biochemistry and Analytical Technigues
Plant and Animal Biotechnology
Genetic Engineering

Bioinformatics

Genomics and Proteomics

Molecular Diagnostics
Research Methodology and Scientific Communication Skills

Biological Imaging

Nanobiotechnology
MOOCs course to eelected/opted from SWAYAM portal (SWAY¥AM

BIOTECH)
Molecular Biology and Genetic Engineering

Emerging Technologies

Critical Analysis of Classical Papers
Intellectual Property Rights, Biosafety and Bioethics
Project Proposal Preparation and Presentation
Research Seminar

Microbial Technology

Computational Biology

Drug Discovery and Development

Vaccines

Protein Engineering

MedicalMicrobiology and Infection Biology

MOOCs course to be selected/opted from SWAYAM portal (SWAY £
BIOTECH)
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MBT 316L Laboratory VI: Bioprocess Engineering and Technology
MBT 317 L Laboratory VII: Bioinformatics
MBT 401 Dissertation

Qbhat

Signature & Seal of HoD

aurTeaEr, Sl St Ry
Head, Department of Biotechnology
T aRiter Rsafierea, =g (8.7.)

3urn Ghnsidas Vishwavidyalaya. Bilasour (C G.)
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Schemeand Syllabus

Syllabus for M.S¢ program in Biotechnology 2020-21

| code Course | Subjects Sk Hours/ Hours/ | Credits
| opted ‘ er | woek !
MBT 101 ic‘n A4 [ Blochemistry a8 0 | 3 |
T 1 H il [ |
MET 102T | Core-2 | Cell and Molecular Biology a8 a3 3
- { S oot e e e MRS { ! —
MST 103T | Cora -3 Plant and Ankmal Blotechnology 48 Q3 3
Wﬂﬁ'mi | Microbiology I & [ 8
(WBT105T | cogs | Genelics o | W | & |
WLOGT j_g:_ggﬁ Blostatisties | 45 03 :_'3 1
| _|Leboratory =
MBT 1071 | Lab 01 | Blochemistry and Analytical [ 128 oe 4
{1 | Techniques 1 } |
MET 108L [Lab0Z | Microbiology | os 04 2
[MBT 081 | (3503 | Plantand Animal Biotechnology | o, | 04 | 2 |
] b5 Yotal |52 2 | 24 |
Code [ Course | Subjects Hours! Hoursl | Credits
B & | S A woak ]
:181’ 20 ‘| Caore -1 Genetic Engincering P 03 3
. o —— e —— e — | S |
IMBY 2027 | Core -2 Immunclogy P 03 3j
| W8T 2007 | Core3 | Bioinformatics & w | 3 |
[MBT204T |Coe% | Genomics and Proteomics | = €2 2
el | RO o ! | B
WHTARE | gpyy | SSROmrDiosios | = o | 3
| WBT 2067 Research Methodology and © o 2
: | 5% | scientific € | = | =] -
| MBT 207T | Bectwe- | Environmental Biotechnology | 2 02 2
1
[ MBY 2687 | Soctye. | Biologicalimaging | ‘
L —
[uar 2097 | pgeiye. | NANOBIOTECHROIOGY
| 1 | - S .
[*mBT Eecive | MOOCs course to be
2108 | selectediopted from SWAYAM
1 o |_portal (SWAYAMBIOTECH-1) | S s
| Laborutary | B ] |
MET21IL | Lav 01 | Molecular Blology and Genetic 128 ce 4
|| Engineering DS UT A
MBT212L | Lsb Q2 | Immunclogy l ™ e 3 |
Jotal l 49 | 3t 24
I W.S¢ Biotachnology B S =
Code | Course Subjects Hours! Hours! | Credits
| opted | ) _ | semester  week
3 m\
v U
s At ‘ \
O"b“ | ?’jn.‘r' 0 ‘r“:\;’ /:)g o _\A{‘\"-‘
YA AN
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WMBT 401 |Cors | Bioprocess Engineeringand | & | o | 3
T | Technology | ! e
MBT 3027 ;Cae 2 | Evnfrghg_!ﬂmlopcs B | 73? | [ Bl
[WBT 3031 |Coe 3 | Critical Analysis of Classical 2 @ 2
L e L =
MEST 304T |Com4 | Bioentrepreneurship e & 2
MET 3057 = | Intellectual Property Rights, - @ 2
| g | Biosafety and Bioethics |
MBT 308T Corg & :'r":j:‘c_lPropo?ll Preparation | a2 @ | 2
MBT 3077 |Cor=-7 | Research Seminar s |lml ¢ |
|MBT 3087 | Ekcive | Microbial Technology | 48 | 0 3
]u_m‘r 308 | gpoe | Animal Biotechnology
MBT 310 pupyg | Computationsl Biology [
YT T T — T TyrrrvecTywy |
MBT 31 rcte Drug D y and Development |
lvT.dsT 312 | e | VACCinGS '
l:é’f‘:ﬁi'm T Protein Engineering
MBT 314 Medical Microblology and
Eloctive
T | Infection Biology
| *MaT Bectve | MOOCs course fo be
3157 salectediopted from SWAYAM
- ‘ __portal (SWAYAM-BIOTECH-1) | |
| | laboralory P S ) e
TMBTII6L [ Leo i Laboratory Vi: Bioprocess 128 08 &
|| | Engineering and Technology | P ity
METITL [ Lab02 | Laboratory VIN: Bioinformsatics €4 |_» 2
‘ [Tom as0 w2
;T M.Sc Biotechnology R
Code Course Subjects Hours/ Hours/  Credits
.opted | |Semestor |week
[WMBT401 | Core-t | Dissersason | 52 2 | 2 |
[Yotal 5 [T &z | =@ 2
3 Yo | 96 |
Cracits ‘

*M.Sc. Biotechoology stdents will seloct Massive Open Online Comrse (MOOCs)}-SWAYAM course
i the 1L and 11 semester available at hitpe/fugemoocs. inflibaet.sc infoourses.php in consultation with

Cocrdimator.
-~ g K [,'\\'\ , 3 .:;\}__.
{?fﬁ!’u# )K -4,1"”{'7" }\/) & .
(/3 7" v
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Semester One
Course Otjectives Studert. Leaming Oucomes
The obfocnives of Mils course are o buld On campletion of this comne,
Biochemistry apan urdergraduate bavel knowledge studenes shoeld be able 1
of bischemical peisciples with specific Gain fundaments! knowledge
Crecms oniphiasis o0 difTarent metabalic path is bochemisry;
- The course shall make fie snydents awere Understand the moleoular
u of various discie pafologios widhin the benis of vanoas patholegical
cornest of exch tople, conduions from 1he parsgective
of biochermecal reactions.
Unt| Chesnical besis of life: MillerAvey esperimeat, abiotic foenation of amino scid
Chemical basis of oligomers, composition of living matrer: Water - properties of woner, cssential mks
life and proteins of water fioe life <o et pH. buflier, musistenance of bood pH and pil of getric jirce.
7 lectures PH opeima of differcan endyaies (pepsin, rypmin and whaline phaiphame), eningon
and hydrophobicity, erergent prop of b I wager. b
Unit Structere-fisction relatiooships: amine acids - strucoure and functional grous
Protein structure properties, peptides and covalent sructure of proeins, ehcidstion of primary and
4 leciures Righer order , K haedran phet, evolation of protein , pectein
sructure-finction relatiorahips in made) prowins 1&e ribooaciene A, myoglobis,
emoglobin, chymatrypein eée; banic principles of prosein pandication: 100ls to
un:tnnum peotein Predein mﬂla AnSinen's Dogm, Ltvnlldwnku
ding. freeesergyl s
of preinfolding, molies globule state, chaperoms, dna- axwociated with protein
Soldng. d » dynamic
Unt il Enzyme catalysis ~ genenal principles of catalysic quarsaison of ceayme sclivily and
Enzyme kincﬁcs efficiency; coxyne uwmmmna end Michoele-Me oton Ko relevasce of
 lactures enzymes in boli i i ishibrion asd covalkenr sodificaticn;
shagle substrate umnex concepe of cxnalytic antbedies: camlytic strategies with
specific carbonic nbydrases, reswriction enzymoes and tssbeos e
hoaphate kirewe: regidstory sirateg) o vith specific exsmple of hermoglobin:
komm rele of eovalent uM-ﬁam- i enzymatic activity: zymogees.
Unit IV Sugars « mooo, &, and p ades withspecific refercace dogly ke
Gl coblology aad celllos, gy of afber blemolecules « gl and glycolis
2 lectures Iipids - swucnure and properties of § bers of storage and
T Fpopruleing
Ume vV Seifassanbly of liphds. micelie. blomermbrane coganiaation « sidedness and fenctio i
Structure and membrane bound proteins - stractire, properthes and fmction; TP phenonteny;
functions of nacioosides, nucieotides, nudec scds - srcsare, 3 Mylocical penpestive keading sp to
DNA&RNA the peoposition of DNA deuble helical seucsure, differcace in RNA sad DNA wrscte
3 locturas wnd thelr imponance b evolstion of DNA as the genetc material
Unt\ Bloenergeties-basic prncipies; equiliiria and concepe of free enengy: coupled
Biocnergetics is iarion of carbon faels: recuning metfs s
Slectures ecabolim; nirduction 1o GBCE, Inoshol DAGIPKC tsd Ca++ signlieg pathways:

= :,\ .
X ) N

- _________________________________ -—_________________]|

ghycolysis and g P | regufecore wnd soa-carbokydrate

sources of glecow: (‘nrx acid cycle, entry to citnic scud cycle, cimic acid cycle s

source of biosy iy Oxidative phosphory latica, & of dectrom

mnsltf Ia onimw mm Fisn A'I"P S)rmne: Ao wross
of - . - ch

wnd wo n\mgimﬁ. prolon gmhul xm thy lakoid m:nhm:

Uret VI
Lipids, DNA &

RNA
8 lectures

LL]

Calvin cyehe and percose phosphiate patiway: glycogen metabolsm, reciprocal controd

of glysogen xy and breakd reles of epiey and glucwon ead imaln
in g Fomy acid el protenn oumiver and amino ookl
b e tosyntheds; ynthosis of menthrang Spids sad seroks with
specific Rasis 02 chol d ! and eevalonate padveay. clucdation o f
molk patiuways bogic and mm«c«ml metabolism; entry’ exk of variows
Vecules from cemiral pathway of metabol| wor; sveps for
wwdwmﬂm)&AuW regultion in rebion o C & N
4 ignalig. Rele of vitamin & colacioes
In metabolisn
R ddadt T ks and

1 Stryer, L {2002} Blochesristry. New York: Freermon
I Lehminger. A L.(2004). Arinciples of Slochemistry (4% ad |, New York, NY: Worth,
3 Voot D, & Voet, ), G {2004) Sockemistry (4% e ) Hobokes, NJ: J. Wiley & Sows.
4 Dobien, C. M. (2001). Preceis FoMlagand Misfoldlog. Natere, 42669681, 854-390,
20:10.1038 narare2261
5 Richards F M. (1951). The Mrotein Asfsing Prodlem. Scientific Armerican,
2641, 5463 dini | 01038 ciemtificamericand 191 -S4

Program Revision

Criteria z1(1.1.2)




TS gl fRgafdeneaa

(@i PR iR 2009 7. 25 % sy vt 334 o)

or, ReragR - 495009 (B1.)

Guru Ghasidas Vishwavidyalaya
(A Central University Established by the Central Universities Act 2009 No. 25 of 2009)

Koni, Bilaspur - 495009 (C.G.)

Student Learning Outcomes

Student should be equipped to understand
three fundamental aspects in biological
plenomenon: a) what to seek; b) how to
seek; ¢) why to seek?

Course Objectives
The objectives of this course are to
sensitize the students to the fact that

Cell and
Molecular
Biology

as we go down the scale of magnitude
from cells to organelles to molecules,
the understanding of various biological
processes becomes deeper and inclusive.

Credits

nla
B
Unit | Universal features of cells; cell chemistry and biosynthesis: chemical organization of
Dynamic cells; internal organization of the cell - cell membranes: structure of cell membranes
organization and concepts related to compartmentalization in eukaryotic cells; intracellular
ortgcell organelles: endoplasmic reticulum and Golgi apparatus. lysosomes and peroxisomes,
6 lectures ribosomes, cellular cytoskeleton, mitochondria, chloroplasts and cell energetics; nuclear

compartment: nucleus, nucleolus and chromosomes.
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Unt i Cheoenatia orgaremeron - higone aad DNA insoraciome: structire and asseasbly
Chromatin structure of eubsryutic ssd prebaryotic DNA polymienmas, DNA-cepleation, rpair and
and dynamics contrel: gene igtion and sileecing by €k
12 lectures Writers,-Readars wd ~Lrasery; Inmmmmal comtrol: Structire ard usunbh
of sularyotic end prokaryetic RNA A and
tronseripeion  factors as and  rep in i
Joegation and i pond ip comral vlmrgmsddum of
cop and Wil RNA Oow theough sockar lope into cytopd By & of
sebective and specific mRNAS theough lmmwvnue by smll aoncodng RNAs
(miRNAS wsd wRNAs), protein dati Y
un! uvmh'; universal genetic codes, Segencracy of codons, \\'uu:le
top ;[0 pring thA of and
- and g =l madificati il nMic code
produce ol gifi and act
Unit i
Cellular signalling, oh of port, necior (ranspon, crms
[ranspon and dris and ch ! Iislar vesicolar rafficking fromendoplasmic
t_rafﬁ(klng seticubarn teough Golg sp wh |
3 lectures
UnkIv
Cellular processes Ceil cyele end s regelation; cell division: mitsis, meloss and cymobiness; cell
8 ectures differentition: stem cells, their differercation into @fferent coll types and orgmization
o apecialiced Savees; cell-ECM snd cellcell inmeractions; cell recepions and trans-
merebirane sigaailing; coll reotilicy and migratios: eell daath: differeat modes of cell Seh
______ ond thelr regulation
Unt ¥
Mampuhtmg and bzalaticn of clls snd basics of el cultur; observing cell urdera microssope. diffeners
studying cells types of micrescopy. Arsdyzing end reanipubiting DNA. RNA snd pecizirs,
3 lactures
Uit
Genome Musations, prok o and ursowr suppeesior genes, plivsizal, chessicel
instability and cell and biclogical types of tro-genke and iafergenk suppression;
transformation e genetic < In prokaryotes and cukaryons, rode of
8 hectures ransposons (n ommc' viral and cellular Wu-s TITIOF SUPPIessor genes; ST,

and

of sction, of e suppe

1 act

fumction and b
ones; penes

L

Recommended Textoooks snd Refernoss
Alberts B, Jobmson, A, Lewis J, Raff, M. Roberte £, & Wadter, P.(200F)
Mokacwar Bolagy of the Cell (5™ BA.). New York: Garland Sciesce.
Lodish, M. ¥.c2010) Mafeculsr Co Sokagy (K* Ld 1 New York: WM, Freeman

I Krebe ) E Lewin B, Kiputrick, S, T. & Goldwiein, .S (2004). Lewin 5 Genes ¥
Burliagoon, MA: Jones & BanlenLeaming

4 Cooper, G. M., & Housman, R. E. (2013). The Cel: @ Molecular Apgroock (6™ Ed )
Washiagron: ASM ; Sunderlad

0  Hardin,J, Berweal G., Kicinsnin, L3, & Becker, W.M. {2012} Secker's Worlday
the Cell. Boswon (§° B4 Benjamin Commings

6 Watsos, J, D,(2008), Molecatior Bafogy of the Gese ( £ad. ) Menle Park, CA
Besjam i Cammisgs

\\ W IV
A oo
-3\:\\"\ b ()V
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I Course Objpciwes Student Laaming Outcames
The cbijectives of this course are 1o Stodenes should be abic 10 gain
p] ant and introduce students 4o the principhes. fundarrental knowledze in snimal wed
N peactices and applcation of talme! phant Monechoology aad thele o
Anlma] tiotechmology, plant tisse culture,
3 phast ard asial gesasics, peeetic
BIOtechnOIOgy transfoemation and mokecular beeeding
Crosts of plarrs and aramals.
e
[
Unit) Plare tismw oultere: v Somati

Plant tissue culture  embryogensis; casblidimen ofmhm: calflus cultere, ull uqnnm caltare, modis
andanimalcellculture peepoeration — nurrieons asd plent heomcoes; sterlization echniques; spplicetions of
drogencsls and ¥s apphoations

10 kectures thssue culture « varlathon;

in penetics id place breading; germplam consrvation md eryopreservtion; yyrafistic
wood predaction; prosophst cultere end somatic Aybeidization « peocopiest iselation;
collure and usage; somasie hybridization - methods nd appications; ayteids and
somen; cell genetics; plat coll coltures for secondary metabolite production
Asirral cell culoare: bricl history of sninal cell culivee; cell cultare medie and reagents,
colture of mammalian cells, tissues asd organs. primary caltuee, secandary oulture.

cell foes, 2up culteres: appli

of animal cell culture

for wirus

v lation and Ay witrs sesing of drags, Jetimg of tonicity of enviromnestal polleees in
cell culure, applicamion of celi caltuee techmology (n peoduection of human and amimed

viral vascines and pharmacoutical proteins.

Unz il Genetic eagneernp Agrobacterum-plant imeraction: viralenos; Ti and Ri pomats,
Plant genetic opines and theie vignificance; T-ONA wusa Gaarmed Ti plasmid; Genesic
manipalation - Agrobucter disod gene delivery; coltegrate aad binary
10 lectures vectors oad thelr wolity: direct peoe wansfer « PEG-medinted. electroporation,
partichit i ASRET hA ble sl selectableonisk
" iasiicn of asgenics; chleop e o metiodblagiak
d d hodologhes aMpmumoanm.mdmhr

pharming - concept of pleis as biobciories. production of ndusrial encymes and

Ut I Anisd reproductive bnuﬂnchw structere of spernes and overm: cryopreservation of
Animal reproductive spernes and ova of Svestocks antificlal insemisation; super ovalation, embryo recorvery
biotechno ogy and d in witro fentilization; nlnn odc:hr)ns cryopeeservation of embeyos; embryo
vaccinology traasfer tectnobogy: won of snimal enmbeyus applcaties of

Inesgenic asimal osolnaqy setimal closing - basic concepe. clonlng foe comervation

for coaservation spoches; V logy: hisory of

of vazc ines,

lund-mul o lhv concept of vaccines, comventions] methods of mimal vaccine

d bk 10 vadtine production. modens veccngs

Unit iv Overview of ~ definits plexity sed ¢laih need foe
Plant and animal level smalysin; methods of sralyzing pescme of varioss bevels - DNAL RNA, proseis,
enomics setabolites and pheeotype; penome peojects and boolefonmatles resowrces Sor pmome
Rclues research - databuses: overview of forward and revene gesetic fie anigning fimcticn
for genes.
e X
o \ K¢
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UneV
Molecular mappi
and marker assist,

selection
8 Wcres

Microbiology

Credts

&

Molecular markers - hybeidization and PCR based mewbars RFLP, RAPD, STS, SSK,
AFLP, SNP markers; DNA fiagerpeiating-principles tad spplicsions; stroducson 10
mapping of peresQTLs marker-assisied selection - srmegies for Intreducing geoess

of biotic and abintic stresy redatance in plarts: genetic beais for discrs nesisserce in

mlmalks moleculer aof pah in plants ond anriesads,; detection of mede

adubwration wsing DNA tased methods

Recommended Testbooks and References

I Chawls, 1S Q000), Introdaction to Plant Srotechinadogy. Exfietd. NH: Scence.
Raodan M. K. (2003 ). Mtredactios to Pant Tissoe Culure. Enficld, NH: Seicece.
Shter AL Seott, N W _& Fowler, M, R. (2008 ). Plant Bloteckaology: an Moradwche
to Gavetiy Engiveermg Oxford: Oxford University Press

4 Buckenun B B Grubsen, W_ & Jones, L (201 5}, Bochawistry & Metrcular
Solagy of Mants. Chichester, Wes Sussex: John Wiey & Sona
Umesha, S, (2013). #ant Sodachnelagr. The Escrgy And Resources.

£ Glick, B R, & Pasiernak, J 1 (2010). Modvcwlar Matechrolagy: Srinciples and

\o of Rec DIYA. Washi D.C.: ASMPress.
Brows, T, A, [2006). Geve Cloning and ONA Analrsir sw Mntroduction. Oxcfoed:
Blockweil Pub.

1 Primwose, S.8., & Twyran, R M. (2006). Princioies of Gene NManigaletionsmd
Genomics. Malden, MA: Blackwell Pub

i Sheec A, Scost N, W, & Fowler, M. R.{200)). Plant Beterimalagy: The Genetic

Muosipswotion of Masts. Onford: Oxfoed University Press.

Gerdon, 1. (2005), Seproductive Tecbaigues in Form Animas Osfond:

CAB lstermaticaal

Levine, M. M. {2004) New Generation ¥acanes New York: M. Debker.

Partrar B (20073 Antesaf Call Siotachnavogy: Mathodsand Sredavals, Tatsun,

NJ- Husrwsa Press.

Carse Otjectives Student Leaming Quikomes
The objectives of Bis cowrse are o Stdents should be ablke o
mroduce fleld of microtdology with Ioentify  major  cmegories of

special emphasis on microbid diversity
marphelogy, phiysiokogy seed natrition;
methods for commeol of siberodes and has.
microbe interactons

microerganisms and amalyze their
cheaification, dversty, and shiquily,
Mentify and dersonsirete sorwctunal,
physiological, geneti
and differences of major coegories
of microorganisns.

Mentify and demmsteate bow o

milanities

costrol microbid growtk
Dernoadrade asd evalisge imeaction
between  microbes,  hoss aod

v iromment

Unit i Intreductios 10 mecrobiology and microbes, hissory & scope of miceoblokogy,
Microbial phalogy, strucesre, gro facterhs, bacterialgrowthourve, bacrerial
characteristics culture methods; bacserial genetics: mautation and recom benation in bacterss, plasrrids,
6 hches troma formantion, duction and conjugs sticrobisl
Uniell Microbid taxonomy and evolution of dversky, classification of microorgmisms,
Microbial diversity eriteria for classification; cassification of tocteria; Cyanctactena, acetic acid becteria,
9 lechures P Pandomonads, lactic and propionic acid backeris, cedespore fonring becteria,
Y - |
SN \
F_}'O\‘ ’\\ / AL
ooN Ny
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ailes A Hy il

yeoh i ed Mycopl Archonsy: P “ yp
archowe, Thermoplasm: cakarya: algee, feri, slime mokds sd protouos; exwenophiie:

azd unceltrable macsebes.
Unit Srerilizaion, disifoction and srtmepsis: physical and chemical methods for coerod
Control of of macroargasises, anibitics, aativica) s anifungal drigs ichngical comtrol of
microonganisms iSRRI
3 lectures
Unit IV Virus and bocteriopbages, genend preparties of vinises viral structere, taxonomy of
Virology views, vir! replication, cultivation aad identification of Virsses: suds-vieal parvicles —
5 inctures viroids sl prioms
UnevV Host-athay 4 imguact of microbes; wymbicsls (Niwopes fxation
Host-microbes and rusinont symbicsis); microbes asd moiert cy<les; microsial communication
interaction system: bocterial quonum semnirg; ) fuel celis. peebintics and pecbiati
5 loctures
Recommended Textbooks and References
|_ll_l Pebezar, M. 1., Retd, R. D & Chan, E. C.(2001) Microbiofogy(3* od )
New York: McGraw-Hill
Wilkey, ). M., Sheewoed, 1., Woolverion, C. 1., Prescott, |- M., & Wilkey. ). M. (M1
Frasceet’s Microbidogy. New York: McGraw-Hill
Matthed W Borg, € Y& Black, ). G.(2005). Micredolagy, Principhes aad
Exglarations. Bostos, MA Jobn Wikey & Sors.
_ Course Objectives Stiidant Laarning Outcomes
The objectives of this cosrse are o wke On successful completion of thay course,
Genetiw studems theough esios of genstics and student will be shie
classical gesetics covering prokaryooe +  Describe fendsunental molecubs
Credis phuge peectics 1o yemt ard higher pemnciphes of genecios:
D eukaryotic derrsvins. On coverimg sl v Undersiand relatiomhip between
2 1 ) pis of Jeli phenctype and genatype is buman
wcrons dhess Tife-form, wasdentswil peectic trails;
be expaied 00 concepts of populaticn + Describe the basics of geretic mapping:
renvsics. qUANGLILIvE RENCEES ¢ Understand bow geoe expression
& is reyslated.

Unit !

Genetics of bacteria
and bacteriophages
10 Mchres

encompassing comples it clinical
geneticy and genecics of cvolution

Coneept of a pene in pre-DNA en mapping of genes in becterial and phage
romosomes by dassical genctic ceesses: fine srucoure mualysis of o pene: peactic
complernentatios and other geneth Grossss using phenotypic markers; phensype %
penctype cornectivity prioe 0 DNA-besed undentanding of gers.

unith
Yeast genetics
6§ lecoures

Muiotic crosses, werad salyses. non-Mendellan and Meadelim rtii, gene comeersicen,
medels of geostic recomblnation, yeast mating type switch: donisam and reccusive
PSR MUORS, SHpPressoc or modifier scroens, p 0N oS,
snagenesis, synthetic kdnlity, gensto epistas.
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Unit it Moncliytirdd & dinybirld cromes, back-coooses, lesi-crovies, analyses of autiomal and
Dwsophiln nelics wx Inkages, screening of mumeions besed on phencispes mnd mepping Mie e,
asamodel highﬂ’ Rypomoeplty, genetic monaics, penstic epintanis in corsest of developmental mechossism.
eukaryotes

4 Mewres

Unt v daction % He v) of pep genetics: pesetic varkstion. geostic: drif,
Population gene!ics sewmal evelis Jecti lancity sl Fahen Beem Fandy-
and genetics of Welnberg equilbokum, lakage disequilibeim, Inbeceding depression & mating sy viess,
evolution bottlenecks, y statistics. adaptive landscape, spatial
4 nchures varution & gesetic Ginces.

UntV Complex trsils, mapping QTLS, yessl geovanics (0 usdeniand bokyy of QT
Quantitative geneticsof

complex traits (QTLs)

2 lectures

unti Laws of segregation i plant crosses, inbreeding. selfing. detercsis, malennce of
Plant genetics perctic panity, gene pryramadieg

2 lectures

Bio-Statistics
czam

]

Recommendead Textbooks and Redererces:

1 Hartl D L. & Jones, £ W (1996), Genetice: Privaplesand Amolesiy, Sudbury,
MA: Jooes and Banlen.
Pierce, B A, (2005). Geootics: a Conceptaal Apgroach New York: W.H Freemsm.
Tomarin, R H., & Leavie, W 1991 ) Prisciples of Genetics. Duboque,
1A: Wee. C. Brown

4 Seth, 1M {1998) Ewalucianory Genetics. Oxferd: Oxfind Universiy Press

Course Objectives

The objective of this
course is to give
conceptual exposure of
statistics, error analysis,

Student Loarning
Outcomes

Ot completion of this
course, students showld be
able 10
» Understand how 1o san-

hypothess testing, and arise stistical daca;
d_cﬂg!l_ﬂ‘ﬂp@ﬂmﬂlu n * Apply appropriate sttistical
biological systems tests based on an wnders-

tanding of study question,
type of study and type of daix
* Imterprut results of statistical
Sests nd applcation in
Biological sysiems

Unit!
Introduc
tion

8 lectures

\}5 1

| 3 \\/\\V

Types of Nokgical data (ordinal scale. aomisad scale. conthanous ond discrete loglcal
systems data), frequescy diswibutien aad graphical represestations (ber graph,
histogram, box plot asd frequescy polygos) camslative fequency didrinutios,
popedations, samples, vimple rasdenm. seearifisd aad systemanc semeling.

XA .
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Unith Mexures of Location, Properties of Arnthmetic Men, median, mode, ramge,
Descripﬂv‘e Properties of the Varsnce snd Sandard Devintion, Coefficint of Varksion, Grouped
e Duts, Graphic Methods, Cterining Descriptive Sseintics oo $ie Computer, Case stisdy.
statistics, toducticn %o prokshifty ssd ks of protehiliy, Rasdom Lveots, Cvests-
Pr"h.bili()- exdsusive, Museally m.hm: ud cqull) llrly (with sirple exercises), Defintion
s 5 I 2
and distribution e " aad nocsial discinsion
10 weres
Uneill Ceerelation, Covarlance, calculation of covarlance and correlaion. Comelation
Correlation and coeflichert from sngrouped daa  Spearson's Rank
ression Coerelation CoefBcient, scatter and dot diagram. Uenersl (-m.qms of regression,
regl - Flllmg quea-xl Lines, segremsion coefficent, proy of Reg G
analysis, dard error of eati Making 500, Nutl and al Hy emoe in
Statistical lypoesis testing, confidence intervad, one-taibed and mulltd wsug dcdsmn
- muking. Makiog Null md a0 , error @ I
hypothesis testing, confid inderval, iled and ik ‘ws\lru“ ion making
30 lechures —
Unit v Su.-p¢ B esting icul if Jection and of sest of
Tests of and interpresation of result; Samplirg di iom of mean and awed
sionificance ennv Large sample tests (test for an msumed mess and cquality of two populstion
u neans with keown 5.D.), 2-4es1; Semall sample tests (L-test for an aavaned mesn and
8 lectures equality of mesas of two populations when sample odservalicns are indepensient);
parnsetric and Noa paramelnic lests (Menn-Whiteey test puied snd uspained d-lest,
chi bluue tesl.
Inroduction 10 study desiges. Lorgitludisel cross-sectioal, retroap. ective s
Unitv prospective study, Principles of i I designs, Rand d Nock, and Simple
hperirlcnlul factorial Sestgns, Amalysis of variance (ANOVA) and its wse is asalysis of RBD,
intreduction 10 meta-analyss and sysisotic reviews, cllic in stalislicn,
designs
8 hcluwes

Fecommended Texttooks and References

- Juype Brothess, (2011}, Methods ia Bicstatistics for Medical Students and
Research Workers (English), Téh Edition
Noemae T.J, Bailey, (1995), Sutistical Methods e Baology, Jed Edition,
Cambridge University Press.

P. N, Arors and P. K, Malkan, (2005), Biostatistics, 2od Editaon, Hetalays
Publishing House.

. Jerold Zar, Biostatistical Anatysis, dth Edition. Pearson Edocation.
Biostatistics: a Foundation for Asalysis in the Health Sciences, Tth Edition,
Wiley

. ML Samuels, JA Witmer (2003) Statistics for the Life Sciences, 3ed edition
Prentice Hall,

"

w

" .

o
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N o Ouedines Studert Laaming Ourcomes

The objective of this labortory course is On completiom of this cosne, Madents

Laboratolry I: 10 introdece stadents 20 experiments in should be ssle e

x & besisxy. The course isdesigs * To conospts o y
BlOChemlStl'y 10 teech stidents the utifiey of st of with cany 10 run exgeriments;
& Anal ﬁcal operimental mefiods in Nochemisiry + To Gasiliarize with basic sbecmory
> in & problem oeicated manner, Irstrumments and inderatind (he
Technlques pelsciphe of mexsuroments usng
those mstrienents with experimen s
Crecits In baochestistry.

A

Preparing varioos sock selugions aad woeking solusors fust will be needad for e coanse.
Topeepare a3 Acetis-Na Acetie Buffer and valdxe He Menderson-Had boch squation

W o -

Todetermine st urknows protein concentretion by plomng & vasdand greph of BSA ming UV-

Vis Spectrophotemncier sad validating the Beer- Lambert™s Luw

4, Taratien of Amino Acids and sepanation of afiphatic, srosatic and polar aeing ackds by thin
layer cheommography

5. Purification and cheracierization of an oazyme from s recocdinant source (such as Alkalne

Phoaph: or Lactaie Dol o vy enayme of the antivtion’s cheodce)

2} Preparanon of col-free dysates

Ammuriug Sde presipitation

€] Senexcharge Cheomatography

d)  Gel Flliration

®)  Affissty Cheomonograptny

0 Dialysls of the purified prosein soltion againg (0% glycerol mu
demoasration of sormge mefod

o Generatisg a Purifications Table {prosein concemmation, amourt of el
peeteln; Compuing specific activity of the cnzyme proparstus a1 coch
suxge of punficomon)

N Assessiag purity of samples froe cach sizp of purification by SDS-PAGE
Gel Electropboresis

O Esxysme Kinetic Parameters: Km, Vs andKeat.

- 4

"

Experimental verification that alsorption at 00, i moee for deestied INA a3 com pared 10

sative double straded DNA. reversal of the same folloaing DNA renaturation. Kinetics

of DNA renaturation as o function of DINA size.

Idemtification of ws suknown sample s DNA, RNA or protein usng evalidle laboratory

ook (Opticeal Experumests)

Bioptivsical methods (Circntar Dichrosm Spectroscopy, Flusrescemce Spectrocopy ).

Detenmination of mass of small mokecsles snd fragmestation poterns by M
Spectranetry

6 Prepaning varous stock seligoss oad working solutions Sl will be needed for the coune

o
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BT Course Objeclives Student Learning Quicomes
The objective of this laboratory course Swidents should be zble to:
Laboratory Il: Is to provide practical skills on basic *  lsolate, characterize andidentify
* . microbiological techniques common bacterial organisms;
MlCl'Obl OIogy *  Determine bactenal load of different
samples;
Credits Perform antimicrobial sensitivity tests
E Preserve bacterial cultures.
Syllabus 1. Sterilization, disinfection and safety in microbiological boratory
2. Preparation of media for cultivation ofbacteria,
3. Isolation of bacteria in pure culture by streak plate methoed.
4 Study of colony and growth characteristics of some common bacteria:
Bacillus, E coli, Staphylococeus, Streplococeus, eic.
5. Preparation of bacterial smear and Gram'sstaining
6. Enumeration of bacteria: standard plate count.
' Antimicrobial sensitivity test and demonstration of drugresistance.
4. Maintenance of stock cultures: slamts, stabs and glycerol stock cultures

L]

Determination of phenol co-efficient of antimicrobiakagents.
Determination of Minimum Inhibitory Concentration (MIC)
[solation and identification of bacteria fromsoil/ water samples,

Recommended Textbooks and References:

')

Cappuccino, J.G.,& Welsh, C.(2016), Microbiology: a Laboratory Manual,
Benjamin-Cummings Publishing Company.

Collins, C. H., Lyne, P.M., Grange, J. M., & Falkinham 111, J. (2004). Collins and
Lyma's Microbiological Methods (8" ed.). Amnolds,

Tille, P.M., & Forbes, B. A. Bailey & Scott’s Diagnastic Microbiology.
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