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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 (SWAYAM-
BIOTECH-1)
Molecular Biology and Genetic Engineering

Immunology

Bioprocess Engineering and Technology

Emerging Technologies
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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

Critical Analysis of Classical Papers
Bioentrepreneurship

Intellectual Property Rights, Biosafety and Bioethics
Project Proposal Preparation and Presentation
Research Seminar

Microbial Technology

Animal Biotechnology

Computational Biology

Drug Discovery and Development

Vaccines

Protein Engineering

Medical Microbiology and Infection Biology

MOOCs course to be selected/opted from SWAYAM portal (SWAYAM-
BIOTECH-1)
Laboratory VI: Bioprocess Engineering and Technology

Laboratory VII: Bioinformatics

Dissertation
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Minutes of Meetings (MoM) of Board of Studies (BoS)
Academic Year: 2020-21

School : School of Studies of Interdisciplinary Education and
Research

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

a5

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

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

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

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

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
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 DB (with 20% modification) « BUS N
syllabus and scheme of 8 examination, the « OUIsSe structure With Course o < vear \
degree course was placed before the commitie Ihe members arn

approved the course structure and course code of M Se 1 AT

from the Academic session 20020

3. The draft ordinance  for M Sc Biotechnolopy under CHOS pun
approved by the Board of studies and 1ecommended to be placed betore
- o
Ny > s NS
‘ X5 ~ :\\ AN\ 7
\,Ho& G} o O DX NS PrGA
=
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draft of co c
) was placed and approved by BoS. nimeEete LSin

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

IE) of 3years CBCS B.Sc (Hons

y BoS for 2019-20 was discussed

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

The meeting ended with a vote of thanks by the Chairman W
vt RS I WA
Y
Dr. Renu BhZéoa&o Prof. B. NW o \\\D\ﬂ 00\
i e 'y rof. Keshavkant Sahu Dr hananjay Shukla

Expert present online Member

In the Meeting of BOS-Biotechnology on 09-07-2020, the following courses were revised in the

syllabus of M.Sc.:

MBT 101 T Biochemistry

MBT 102T Cell and Molecular Biology

MBT 103T Plant and Animal Biotechnology

MBT 104T Microbiology

MBT 105T Genetics

MBT 106T Biostatistics

MBT 107L Biochemistry and Analytical Techniques
MBT 108L Microbiology

MBT 109L Plant and Animal Biotechnology

MBT 201 T Genetic Engineering

MBT 202T Immunology

MBT 203T Bioinformatics

MBT 204T Genomics and Proteomics

MBT 205T Molecular Diagnostics

MBT 206T Research Methodology and Scientific Communication Skills
MBT 207T Environmental Biotechnology

MBT 208T Biological Imaging

MBT 209T Nanobiotechnology
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*MBT 210S MOOCs course to be selected/opted from SWAYAM portal (SWAYAM-
BIOTECH-1)

MBT 211L Molecular Biology and Genetic Engineering

MBT 212 L Immunology

MBT 301 T Bioprocess Engineering and Technology

MBT 302T Emerging Technologies

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 Protein Engineering

MBT 314 T Medical Microbiology and Infection Biology

*MBT 315T MOOCs course to be selected/opted from SWAYAM portal (SWAYAM-
BIOTECH-1)

MBT 316L Laboratory VI: Bioprocess Engineering and Technology

MBT 317 L Laboratory VII: Bioinformatics

MBT 401 Dissertation

In the Meeting of BOS-Biotechnology on 09-07-2020, the following courses were revised in the
of Ph.D. Course work:.:

Name of the Course

101 Research Methodology and research publication Ethics

The following new courses were introduced in the syllabus of M.Sc.:

Program Revision Criteria - 1 (1.1.2)
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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

MBT 306T

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 Techniques
Plant and Animal Biotechnology
Genetic Engineering

Bioinformatics

Genomics and Proteomics

Molecular Diagnostics
Research Methodology and Scientific Communication Skills

Biological Imaging

Nanobiotechnology
MOOCs course to be selected/opted from SWAYAM portal (SWAYAM-

BIOTECH-1)
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

Medical Microbiology and Infection Biology

MOOCs course to be selected/opted from SWAYAM portal (SWAYAM-
BIOTECH-1)
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MBT 316L Laboratory VI: Bioprocess Engineering and Technology
MBT 317 L Laboratory VII: Bioinformatics
MBT 401 Dissertation
Signature & Seal of HoD
[TurTeas, Sl ol Ry
Head, Department of Biotechnology
T aRiter Rsafierea, =g (8.7.)

3urn Ghnsidas Vishwavidyalaya. Bilasour (C G.)
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Scheme and Syllabus

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

__ M3cBictechnology

| code Course | Subjects Hours/ Hours/ i Credits
| opted 5 er | woek |
MBT 101 |Core -1 [ Blochemistry 48 g | 3 \‘
T ;4 di el
MET 102T | Core-2 | Cell and Molecular Biology a8 a3 3
TMBT 1037 |Core 3 | Plant and Ankmal Blotechnology | 45 | 03 | 3
MET 104T |Core 4 | Miicrobiology a5 02 Bl
(WBT105T | cogs | Genelics 52 0z & |
[MET 06T [ o | Blostatistics a | @ 3 |
—-—_ e + L .w', — — T - + -
[MBT 1071 | Lab 01 | Blochemistry and Analytical | 428 oe 4
{1 | Techniques 1 ! |
MBT 108L [Lab02 | Microbiology I 04 2
[MBT 061 | (8503 | Plantand Animal Biotechnology | ., | 04 | 2 |
T Yot |75z | 32 | 24 ‘}
e T - MSC _ e
Code Course | Subjects Hours! Houwrs/ | Credits
Loatase - —loposd .V 0 mosk !
MET 201 ‘| Caore -1 Genetic Engincering P 03 3 |
T ‘
L e S— )=
IMBY 2027 | Core -2 Immunclogy P 03 3j
|MBY 2037 |Core-3 | Bioinformatics e L
[MEBT 2047 |Coe+ | Genomice and Proteomics | = & 1 & |
WBTZ0ST | oy s | MolculrDlngrosties | o | oo | 2
| MBT 206T | 0ore 5 Research :-Aemmolooyl and 2 02 2
‘ | |_Sclentific Skills | iacdll [l s 9!
| MBT 207T | Bectwe- | Environmental Biotechnology | 2 02 2
L —
[ MBY 2087 | Soctye. | Biologicalimaging |
1
[uar 2097 | pgeiye. | NANOBIOTECHROIOGY
| 1 - — ]
[*™BT Eecive | MOOCs course to be
2108 | selactedicpted from SWAYAM
1 | |_portal (SWAYAMBIOTECH-1) | S s
- T | Laboratory | B B s
MET27TIL | Lav 01 | Molecular Blology and Genetic 128 e 4
|| Engineering EN— i
MBT212L | Lsv02 | Immunology l % o
! | :-foul l A | 31 24
[ . M.Sc Blotechnology e
Code | Course | Subjects Hours! Hours! | Credite

| semester  week

__|opted | X ~

‘gb“tfu 1Jsese
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MBT 301 Cors-' | Bioprocess Engineeringand | 48 w1 3
T Tech B T | = =
MBT 3027 |Coe 2 | Emerging Technologies | 92 @ =
[WBT 3031 |Coe 3 | Critical Analysis of Classical 2 @ 2
L i A S i) [T ! e
MEST 304T |Com4 | Bioentrepreneurship . & z
MET 3057 = | Intellectual Property Rights, =5 P F
| Gl | Biosafety and Bioethics A
MBT 308T Corg & :'r":j:‘c_l Propo?ll Preparation | a2 @ | 2
MBT 3077 | Core-7 | Research Seminar 12 02 =
|MBT 3087 | Ekcive | Microbial Technology 48 | 02 3
‘u_m'r 308 cpoye | Animal Biotechnology
MBY 310 m"c’ompuid'ow Biclogy [
YL T T — T rryrrryeTT 1
:_ABT L I — T y and Development |
lvT.dsT 312 | e | VACCinGS '
l:é'f_ﬁi'm | Protein Engineering
MBT 314 Medical Microbiology and
- Elective 4_ fection Biology
| *M8T Becte | MOOCs course fo be
3157 salectediopted from SWAYAM
— ‘ _ portal (SWAYAM-BIOTECH-1]
| | laboralory i R =l e
TMBTII6L [ Leo i Laboratory Vi: Bioprocess 128 08 &
|| | Engineering and Technology ] I
METITL [ Lab02 | Laboratory VIN: Bioinformsatics €4 |_» 2
‘ [ a80 w0 M
T M.Sc Biotechnelogy R
Code Course Subjects Hours/ Hours/  Credits
_opted | |semestor |week |
[WMBT401 | Core-t | Dissersason | 52 2 | 2 |
[Yotal 5 [T &z | =@ 2
Yo | 98 |
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" }\/) & .
(/73 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
Unev Seaf-assembly of liphs. micele. biomermbrane cOganiaation « sicediess and fenoto i 2
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:
3( A :
o X i

- _________________________________ -—_________________]|

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
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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.

Program Revision Criteria - 1 (1.1.2)
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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

&

Modecular trerkers - 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
malmals; reoleculer di hes af path in plonts oo aiesads; detection of meat
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.
Shater, AL Seott, N W & Fowler, M. R. (2008 ). Plant Boteckaology: anMoradccioe
o Gavetic Engiveermg Oxford: Oxford University Press

4 Buckenun B B Grubsen, W_ & Jones, L (201 5}, Bochawistry & Metrcular
Sokagy 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
Mooipswotion of Alaats. Onford: Oxfoed University Press.

0 Gerdom, 1. (2005), Reproductive Technigues in Form Anmals Osford:
CAB lstermaticaal
Levine, M. M. {2004) New Generation Yocanes New Yok: 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
morphelogy, phiysiology sead natrition,
methods for commeol of siberodes and has.
microbe interactons

microerganisms and amalyze their
choaification, dvenety, and shiquity
Mentify and dersonsirete sorwctunal,
physiological, genetic similanities
and differences of major coegories

of microorganisns.
Mentify and demmstaie bow o

costrol microbid growtk
Dernoadrade asd evalisge imeaction
betwess microbes, hoss ad

ervironment

Uniti Intreduction 10 mecrobiology and microbes, hisiory & scope of microblobogy,
Microbial phalegy, strucesre, gro nofbacteria, bacterialgrowthourve, bacrerial
characteristics culture methods; bacserial genetics: mautation and recom benation in bacterss, plasrrids,
€ kctuis troma formantion, duction and conjugst 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 - |
Y \
AN X s .
N ik
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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 Mexares of Location, Properties of Arnthmetic Men, median, mode, ramge,

Ducripth‘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, Itoduction %o proksbilty wsd ks of protehiliy, Rasdom Lveoss, Evests-
Pn.h.bi]i(’- exdauaive, Museally n.\.hm: md cqull) lltly {(with simple exercises), Defintion

s i I 2 ol

and distribution nd poop of Peisscn di and normual disrivueson
10 weres
Uneill Ceoerelation, Covarlancw, calculation of covariance and corelation, Comelation

coeflichert from sngrouped daa  Spearson's Renk
Coerelation CoefBcient, scatter and dot diagram. Uenersl Congeps of regnession,

Correlation and

l'?gfc&?lﬂll Fnlnn; Rqrm Lines, segreasion coefficient, properties of’ "ﬁ'“‘""’ Coeffacients.
analysis, dard error of exti Making son, Null and al emee in
Statistical hypothesis testing, comfidence interval, oze-tailed and twosailed mus. d«luon
- muking. Makiog pricn, Null smd o , error @ hyp
hypothesis testing, confidence inderval, iled and ik ‘mure“ ion making.
30 lechures ot
Unit v Steps = teating | if Jection and v of sest of
Tests of sigrificance and intery of sesults; § plirg distridution of mean and d
"‘.iﬂc..“ esror, Large sample et (it for an sumed mess end cquality of two populstion
means with known S.D.), xaest; Semall sample tests (1-test for an aaviened mean and
8 lectures equality of mesas of two populaticns when sample obaervatican are indepensient);

parnsetric and Noa paramelnic lests (Menn-Whiteey test puied snd uspained d-lest,
chi bxuue tesl.

Inroduction 10 study d:sluu Lorgitudised, cross-secticenal, retroap. ective mad
UnitV prospective stody, Principles of i I designs, Rand d Hock, and Simple

Experimental factorial deskgns, Analysis of variance (ANOVA) and its e in asalysis of RED,
intreduction 10 meta-analyss and sysisotic reviews, cllic in stalislicn,

designs

& hctues

Recommended Textbooks and Referencas
- Juype Brothess, (2011}, Methods ia Bicstatistics for Medical Students and

Research Wockers (English), 7 Edition

Noemae T.J, Bailey, (1995), Sutistical Methods e Baology, Jed Edition,

Cambridge University Press.

P. N, Aroen and P. K. Malkan, (2005), Biostatistics, 2nd Editaon, Hamtalays

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

Program Revision Criteria - 1 (1.1.2)




TS gl fRgafdeneaa

(A Ry b 2009 3. 25 3 sl s B e

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.)

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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BT  Course Objeclives Student Learning Outcomes
Theobjectivesofihiscoursearetoprovide On completion of course, students should

L aborato hands-on training in besic experiments of e able 1o gain basic skills in plant and
plant and animalbiotechnology. animal biotechnology

II1: Plant
and Animal

Biotechnology

Credits

A

Syllabus
Plant Biotechnology

Preparcculturemediawithvarioussupplementsforplanttissueculture,

PrepareexplantsofVallerianawallichiiforinoculationunderasepticcand itions.

Attemptinvitroandroandgynogenesisinplants(Daturastramonivm).

Isolate plant protoplast by enzymatic and mechanical methods and attempt fusion

by PEG (availablematerial).

CultureAgrobacterivmtumefaciensandattempitrans formationofanydicotspecies.

6 GenersteanRAPDandISSRpeofileofEremuruspersicusand Vallerianawallichii,

7 Preparckaryotypesandstudythe morphologyofsomaticchromosomesofAlium

cepa A sativum,A tuberasumandcomparethemonthebasisofkaryotypes

Poll thercellmeiosisand binationindexofselectspecies

(one achinsmate, and the otfier chiasmate) and correlate with generation of variation

1 Undertake plant genomic DNA isolation by CTAB method and its quantitation by
visual as well s specirophotometericmethods.

11 PerformPCRamplificationof*n'numberofgenctypesofaspecicsforstudyingthe
geneticvaristionamongtheindividualsofaspeciesusingrandompeimers.

11 Study genetic fingerprinting profiles of plants and calculate polymorphic

informationcontent.

o B WO -

=

Syllabus 1 Counteellsofananimaltissueandchecktheirviabil ity
AnimalBiotechnology 2 Prepare culture media with various supplements for plant and animaltissucculture.
Prepare single cell suspension from splesnandthymus,

Monitor and measure doubling time ofanimalcells

Chromosome preparations from cultured animalcells.

[solate DNA from animal tissue bySDSmethod.

Attempt animal cell fusion usingPEG,

P
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Semester Two

R o5 Otiectives

e objecuves of Sis cosrse are to tesch

Student Laaming Quicomes
Given the impexs of genetic engineering

Genetic studerss with various appeoaches 10 n moders society, the stedeuts sdosld
» o condeting penetic engizesrng and thelr be eedowed wite wwoag  theoreciced
Engmeenng ¢ bloogical buswell & g of this sechoology, In
& i baolecknology industries. Gesetic comjinction  with ®e  practicals s
C:*' enginoeing i s lechnology that hasboes  mobecuder biclogy & genonic englaeering,
doveloped basad oa our fenndamental o stadents should be sble o skeop
m endentandng of the prnciples of Sological ressarch s well a5 placersent n
moloceler biclogy and this s reflected it the relevart biotech industry.
e coments of this coerse.
Unkl Rarpact of pesetic wm\-g 0 modem society, geseral requirements foe perfonming &
Introduction and peretic W osp andonpoienses and ety DNA Bgase.
tools for Klenow enzyme, T4 DNA polymersie, polysuchectide hinase, akalise ghiigbetsse;
en ng cohesive and blust end ligathon: Mnkers: adaptoes; hanepatymeric tiling; bbelling
£ lectures. of DNA: nick treskesion, radom poming. radioactive asd ros-cadinactive probes.
lvbndlunm ta.labwa northem, wufiem, sonth-westem asd far-western asd cobony
i\ € [0 shty by bei
Unell Flaarmads; Bacteriophages: M13 np vectoes; PUCTS and hnmm vecioes, hogeosids,
Different types Lombda vectors: Basertion -na Replacement vectors, Comnidic Araficinl ctm-nuo-t
of vectors vestors (YACs; BACS); Principhes for maximizing gene veckens
7 Incturas Pl GST, pETubused vocton; Prosein purification: Hisay: GST-ug MBR-tyg ate:
Imiein-based vectors: Inch bodies; metdodologies to reduce ft of nclsi
bodies; i and repicating vectors: Maculovires and Mollle vecton
system, plare baoed vectors, T1and Ri as vectoes, yeais veclors. shuttho vecoors,
Uit 1 Prinziples of PCR: primer desipn; fidelty of thermostable enzymes. DNA polymess sex
Different types types of PCR - mialtiplex, nessed; reverse ipgion PR, read tire PCR, soechéaws
of PCR techniques PCR, 201 start PCR, calony PCR, asymmetric PCR, choning of FCR produsts:
7 lectures Tovectoos; proof seading anzymes: PCR based site specific munagences; PCR s
mokecelar aaewuu:s -u-.l end bovterial detoction: sespens iag methods: enxymatic
DNA ing g of DNA; 1 ONA sy g RNA
bearical syrehesis of olig & - SSCP,
DOGE, RYLP.
Unit IV Insertion of foreign DNA leto host el fi . {l Fe
Gene manipulation conmrsion of lomries: isoletion of MRNA and totsd RNA; reverss tronsoripase. asd
and protein-DNA CONA systhesis; cDNA mnd pmomic Bbraries: consruction of imicreerays - geamk
interaction armays. cONA armays and olige armayy; study of peotein-DNA Incesacticns: dectrophoretic
7 lectures mobility shift assay; DNese foorpeitiog: methy! 4 sy, o i
bsusoprecipetation; prowin-prosels Ineroctions wsing yest wo-hyend system:
Phage Sspiny.
Untv Gene silence b 10 SIRNAS SiIRNA sechnology: Micro RNA:
Gene silencin; consucTion e( SBNA vectors prnciple md application of gese slencing: gene
and genome edllmg knackouts ind gene Sieripy: crewion of ranspealc plants. debute over GM coops;
ledmologles itroducticn t ssethod of geredic mmipulation i diterent model syems v frait fies
’b . It
} ,\ L “\/ (20
o "/
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(Drosophifa), wonms (C. efegans), frogs (Gesapus) fish (aebes foki) and chick: Trmsgenics
- gEne pep 1 pere targeting: creathon of and Koock-out mice; discie
medel; mroduction 1o peeome editng by CRISFR-CAS with ecific emphesis on
Cheness and Amencan ¢dnical wiaks

Racormended Textbooks and Referances:
1 OM, R W, Prirerese, S B., & Twysan KM, (200 1), Principles of Gewe
an fntrody s Gevatic Onclard: Bl ]
Scientific Peblications,

I Green M. R, & Sambeook, ).(2012) Molacwor Cloning: @ Loboratary Masus).
Cold Speing Harbor, NY: Cold Spring Harboe Libsoratoey Pres.
Brows, T. A. (2006). Genomes (3% od.). New York: Garlasd Science Pub
Selected papers from sciwntific journals, panticubaty Natere & Schece,
Techaical Literature froen Stratagese, Promegs, Novagen, New England Blolsh ecc

N Couwse Obecives Student Learing Quicomas

The obgoctives of This course e 50 Jeam Oa completion of this cosrse,

Immunology about strucsurad features of components of - studens showfd be able fo

Mmimune system o well i theie fancticn Evaduaie ssefulsens of immanology
Credits The mujer emphosses of this course will be 0 differen pharmaceutioal cospanies;

on development of nrsuse sy siem and Sentify proper rescorch lab woek ing
m mechasinma by which our body elicrs In rea of thels own imerests

Immuse respomic. This will be mperative Apply their knowledge and design

for students a5 it will help them o peadict Istrusclogicad experiments

about matuee of ienene reponse that dernonsote ek, tumordd of

develops agaiest bacserial, viral oc parasitic ayicdanic T lyrephocyte responses md

infestion, imd provs it by designing new flgure oul kind of Imimune sesposses

oxperimens., e seming of infiection (virsl or bacherial)
Unel C«mnann of e snd -n,urd immunity: phogocytosis; complement and
Immunology: it recsptees (PRI and pathogm associmed

fundamental concepts ml«u!rmzm(PAMPx lenne insuse respsre. ucial immmity; artipms
andoverviewofthe  immsnogens, hupsens; Major Hisocompetibiliy Complex: MEC ge0e: MHC sod

immune syslem imerane cesp and disease idlity. Orgars of mmuse sysient, primary
5 laciures and socsedary lymphoid cegans
Unit il limmenoghobeling - hasc droctur, classes & subclasses of immunoglobulies, astigenlc
Immuneresponses iy s un of & globulin penes; 8-colf recopior:
neratedby BandT hobal  peinciples of cell signaling: basis of wlf & noo-self
Fe'mp hocytes discrimination; kl-.use(lmnm sesponse, mmnn, n cell salration, sctiviion
& lectures and differentiation; geoeration of antbody diversity; T-cell matunrion, stivatios end
differertiation and T-cof recpiors: functional T Cell subsets: coll-medated mmone
ADCC, eytol feop pron asd dy ses; antigen
P g ard p antigens, antigeas, neo-peptide
boactenad antipens and siper coli-cell P , Hapren-carrier systent.
Unt 1l P gzl wd P Sated Enoune b 2 ]
Antigen-antibody immunclogical teckabgues: RIA, ELISA, Westem Sloaing, ELISPOT wsay,
interactions imrmanofucresomce microscopy, flow cysormesry and | mmnoelectron Microseopy-
6 loctures wirface plasmon nesomance, biosezsce msayy for assessing Sgand - recaptor imenaction;
ol Tyenpd derslica waay, mased lymphosyte necoon, cell i

asseys. apopiosk, -Itnmmn tramsgenic inkce, gene keock outs
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Unit v Active and passive i2ation; Bve, killod, d. sebenk vaccines; vaccing

Vaccinology techmology: role and propenies of adpvants. reosariblnat DNA wad prsee based

8 lactures vaccines, plani-tosed vaocnes, reverse vaccinology: peptide viooines, conjussie vaoe ines;
ebody geees and astibody ey e chimeric, p of mobed
foybeid b catalytic antibedies end hon of & Jobrols

gene libearies, idiotypic vaccings and marker vaccines, viraklike panicles (VLPSL
dendeith cell based vaceines, vacekae sgaind cmcer, T cell based vaccine, edible vaccine
and Berapeutic voosine.

Unit v memumity 1o infection - basteria, vinsd, fungal end parssitic afecsions (with exsmples
Clinical immunology  from each groepk sypersensitiviey: Type 1V; sutcdmmunity: types of ausoismre
0 lectures diseases. mackenivn and role of CD4+ T celly; MHC srd TCR in stotmomm ty;
of diseases; i dogiced besin of graft
jection; climical ph ard © Iherapy; bursos isreusobogy
DUISOT AITRERS. IMtnune respome to tumoes and tumior evasion of the Immne
systamn, cancer immenothenapy, mmusodeficieecy | prmary ansumodeficiancies,
ooquired or socendary " Gsoeder, anaphylactic sheck,
€, inrene exh in chromic viral mfection, mmuse olerance,
NK cells | chronio vial infectios and salignancy.

Usit 1 Magor hstocompativility comples genes and ther role (n suscdmmme and infections

|mmunoseneﬁ¢s dseases, HLA ryping, husmas megor hstocompalibdity complex (M), Cotmplemern
& lactures penes of the hemas magor b ity complex: for liskage

Ssequilibeium end docase snociwtion, genetic stidies of rheumatodd anhekss, systembk
lapus erythenmonosss and multiple selerosds, genstics of hustan snmusoglobselin,
mmunogmetics of spontancous tontrol of HIV, KIR complex.

.' Recammandad Texatooks and Relerences
L J | Kiedt T2, GoMusy, R A Osbome, B A& Kaby, 2 (2006), Xatir Lesmusology
Now York: W.H Freeman,
Drostoff, ), Seaddin. J. K. Male, D& Roit, 1 M. {2007} Chnical fmsiusology
Losden: Guwer Medical Pub,
1 Murply, K, Teavens, P, Walpont, M & Jasewary, C. (2002}, fonewry'’s
Irowmusobiodogy. New York: Goelaed Science.
4 Paul, W.E (012 Fwndamental immunafogy. New Yok Reves Presa
Goding, J.W.(1998) MenoclasaiAntibedis Princpiemadractice Prodaction
and AppWestian of Mosackioal Antibadies in CelV Salagy, Sockemistry; and
Iovmanedogy: London: Academic Press.
6 Parham, P.(2005), The imsmuve System. New York: Garlaed Science

N Course Otjectives Studert Leaming Ouxomes
a The abjectives of this coorse are yoprovide  Stders shoudd be abke
101 thecey and peactical expericece of the Dvrelop an inderssnding of basic
Blou‘fﬂrmah@ use of common computaticnal ols asd thesey of these Coepretational loahe
Credis databases which facillate mvestigion of Gain working knooledgs of ihese
o molecular biology and evolhti end | 300ks and methods:
Corcepls Appreciabe their relevance for
i ing apecifi y

bolegical qeesticnx:
Critially analyse ond Imerpretresuits
of thekr stady
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Unit| Blonformatics basics: Costputers s Mobgy and sedicine: lntroduction 16 Ui
Bioinformatics basics md lex nmm and bosie commands; Database concepts: Prosels md sockeie acid
5 lectures debases; Biclngical XML DTV s: pownern matching slgocihm
Dasios: databases and search 1ools. bolegical back d fee aalysic
of pestein from DNA seq seorching of simdlar
o NCBI; pablicly aviclab:le tools; w EBL wich; sy
miming wolks
Unit DNAuaumeml)su naebnk databy DNA w
DNA sequence databores and databawsr 8. 2 pairwise aligr hork
anal motif dscovery and gene prediction, laul structiral varsmis of DNA, their relevisce:
S leclumes In molecular level processes. and thelr identification: msemhbly of data from gencne
sequencmg
Unit Mukiple sequence mnalysis, muktple i flexible smikeity
ultiple sequence searching with e FASTA) peogram package; wse of CLUSTALW and CLUSTALX for
:ulyus neultigle % DNA peotein o Sutahases where wnd
hn- w sshmit, SEQUIN, gesome omns. ssbmitting aligned sets of sequences. updering
d seeps methods of phy logesetic ambyvis
Une v Protein modelling: ntroduction; farce field methodi: encery, buriad and exposed
Protein modeuing reshdues, side chains and neighitoers; fixed regions: hydeogen bonds; mapping propestes
5 lectures om0 surfsces, fring HMS i of conll +: sesigning secondary
ligs methady, evalution, sooring, prscin completion: backbose

mummd&m::mum smnall peptide methoded software
bulldisg pepeides; prosen displays.

Ut Vv Protein structere pradiction. peotein folding end mode] peicration; secosdary structure
Protein structure nmdicllon analyzing secondery srectuses; pmeh lmp searching; oop gencating
prediction and modelliag: p ap hedelogy,
v“'(ua] hbtary hematogous seqaence idestification: align align medel
of variable and comerval regines; threadieg tocknk logokogy Misgerpeist approsch
foe peediction. evabution of alizmate modely; structre prodiction en & myseey
structere aded b of stroctere peodeies,
‘ i tables, prodi lidk baand metbods

of structure pradiction, prediction ming inverse folding, Sold pradiction; significance
anslysin, sooring lechmigques, sequencesojuace storing; protels fusction peadiction,
elements of In silics dreg desiga: Virmual Wrary: Searching PabMed, curvect combent,
schnco citation Ddex and curmest swaremess services, dlectronic joumals, granes asd
finding infermation.

Rex d T a2 Rafi
Lesk, A M.(2002 ) mntroductionce Sokyformanics, Osfond: Osford Dsivessity Press.
2 Moust,D.W L2001 ). Blolglrmo tics: Ssquesceand GenomeAnalysis CoM Speng
Harbor, NY: CoM Spong Harber Laboraioey Press.
Bavevoals, A. D, & Oveliese, B_F (2001 ). BoinGratios. o Proceical Gaidetathe
Analysts of Genes and Proteins. Neu Yook Wik Interscieace.
& Pevsaer) {2015 Svodyf unchionalGenemizs. Hoboken,
NI Wiley-Blackwell.
L Boume, P.E, & Gu J.(2009). Serocoaral Blafmformatics. Hoboken, NJ: Wiky Lss.
6 Lesk, A M.12004 ) IntroductiontoProtefnSclesce:drohitecture, Murction avd
)b\_;*«’{:- Gesorsicx Onford: Oreford Unjversity Press.

P Yo
Ay o ))’ l‘\\ ‘
\ 1 \
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I Course Ctjectis Student Learing Quicomes

o Thootyectives of this cowrse &5 prinide Stdents=houkd beodletoacquire
Genomics and et kowiedze das usd uderstmading of

. SERONMCS, Projeomics knd Beir % o and
Proteomics ... nanseriphomics and matabolomnics and
Crodis their applications (n varioes appsad weas
- of Sakgy

)
Uit | Briel overview of prokaryotie asd cubaryutic genome ongasizpion: extra-chromosomal
Basics of genomics DNA: Bacterial pl ichondria and
and proteomics
3 lechures
Unkll Geneoic and phiysicel e neekers for genetic mappng: methods and fechalques tsed

Genome mapping fee pene mapping, physical mapping, lnkage analysia. cysegenctic lechniques, FISH
¢ lnchures tecknique in gene mapping. somtic colf hy beidiamion, rediation hybeid maps, in sity
hybridization, compaeative gone magrping,

Ut I Husen Gesome Project, penome sequens Ing projects for microdes, plasts asd sninals,
Genome uqnem:ing accessing and retieving geacns geoject isformation frum the weh
rojects
lectipes.
Unit v I nd claxals of orga wsing mo ko uler markers- 165 (RNA
Companhve npngsequencieg, SNPL we of gencmes 1o usderstand evolution of eukaryoces, track
genomms emerging dseases and design sew dragic determining gene Jocation n genome segusece.
fectures
UnitV Allrs, wicx and chall np [ s techeokgics: 2D-PAGE,
Proteomics Isocioonrie focusing, mss spactrametry, MALDI-TOF, yeast 2-hybekd system, proseome
5 lectuses dasybanes
Unit Vi T analysis Sor identifh and fu fon of gene, Coetig
Functional genomics by, b wealking and i of mising Nncticoal
and proteomics genes in genoone. gene functicn- farwand asd reverse perweacs, gene edhics: procine:
B Ncres protein end peotein:DNA iieractions; prozis chips asd fanclionl prosesmics; climical
sl bi | of Inroduction 10 metabolomics, pidamics,

metagescemicy wad sywierms bology

Recommended Textbooks and References

1 Frimrose, S. B, Twyman, R. M., Primecse, S. B, & Printrose, 5. B. (2006),
Principles of Gene Manipalation and Genomics. Malen, MA: Blackwell Pus,

2 Lashler, D, C.(2002) Mntredyction 6o Srotrasics: Took for the Mew Siodogy
Towews, NJ- Humars Proa

1 Camphell A M. & Heyer, |1 {2000} (Nseomaring Ganomics, Proteomics, and
Biodformotics. San Frncivos: Benjamin Cummings
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I Course Obpectves Student Leaming Outoomes

The ebjectives of this coutse are §o wen- Studerts saould be able 1o mdardand
Molecular skeloe students ihour recest advarces in various Sacets of molecuder procefires

& 5 trolecule Bokgy asd varioas Bcety of and bepicy of penamics, proseoemcs amd
Dlagnostlcs ) dicke which has o membokmics thet could be employed in
ooty peodoundty aller many xspects of modern earky dagrase and prognesis of human
e madicine mclading pre- or posd-aatal dicises

u analysis of genstic discases and Mernifica:

tion of indivaduals predisposed 10 diseas

naging frem common cold jo cancer,
Uit DNA, RNA, Proteis: Aa - cheemmosemal stractuee & ieas, DNA poly
Genome biology in phiism: kuman sensity: clmkal variiliy snd y saverse

health and discase erp
4 lactures

Unite POR: Real-time; ARMS; Muliplex: ISH; FISH; 1SA; RFLE. DHPLC; DOGE, CSCE SSCP,
Genome: resolution, Nucleic acid acw of M chigs,
detection & analysis  EST:SAGE: data ncomal & ambysis: for markers: 165 TRNA
§ Rotwes opng: Disgnestic proteorics: SELDI-TOF-MS; Bicindormatics dum scquisisne

& analyss.
Unk Il A lise profibe Sor blomarker & the body Pukds/ tissues (n various mebolic
Diagnostic disorders by making using LOMS & NMR techsological plxtfere
metabolomics
2 lectures
Unt v Direct and (destifh of hat are show growtng or
Delection and identity ly lacking & £ in vitro cul well as peaotypéo markers of micesblal
of microbial diseases  resissance to specific amsictics.
4 lectures
Unit v Exesiplified by two izherited diseases foe which molecular dingnosts has provided 2
Detection of dramatic mpeovenent of guality of medical care Fragile X Synéreme: Parsdigre ofnew
inherited diseases eusatiors] mechanien of usstable triphet repeses, vos-Hippel Linde disexse: recent
4 lectres aequisiion in growing munsber of fumsilial cancersyndromes,
Unit 1 Datection of recognized pesetic sherrations m climical cemples from cmcer pusionts
Molecular oncology v of ing alieratits revenind by Aext-gonents & of clinkl
4 lechures wokpes, predi rhers foo d herapy of humas Sseases such s

chronic myelodd keekentls, colon, breast, ng cancer md melanoma as well as makching
trgoted therapies with patients and preventing loxicity of sandwd systemic therpies

Une Vil Quality oversight; regulations and approved esting.
Quality assurance
and control
1 9cture
.. Recommendad Yextbooks and References:
L _] Campbell A M_& Heyer, | J(2006). Discorering Genomics, Proteosics,
v and BloiGrinatis. Sen Frascisco: BeajaminCemmings
‘9{'} W L Brooker, R 1 (2009) Gesetics Anolysts & Prisciples. New Yook NY: MoGeaw-Hill

A /’
'Q._.._*.‘ )‘f_ .\\-, iy
} |
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N Co.rze Onectives Stugent Learming Ouicomes
The obbecerees of this course are w0 Soudienits should be ablke to
Research give background on hissory of science, Uaderssand history and mehodedogies
emphasizing methodologies wed ef weiereafic research, appiving theseto
Methodolo do resewrch, e framew ork oftbese pecere pebilished papen;

- L methodologies for undentanding effictive Undorssand ond practice scicatific
and Saen.h 1C loh practices mnd stlentific comeauication reading, wriling sad presensstions;
Communlca- snd appeecia scientific ethics. Appreciate schatific ethics theough

: 3 ne des
tion Skills
Cradits
ol

=

Unit | Empirical schoace; fic method; et aad controls, doductive

Historyofscienceand  wdinducti ing; deszripeve scance; red s halisze bistogy.

science methodologies

8 lectures.

Unk il Chossing 2 mentor, b and resqarch question: maineaining a b tortosk

Preparation for

research

2 lectures

Uret I Concept of elfective communication- stting clear poals for commenication: determeining

Process of 04 resus; isitiati it tiey bredkdours while

communication communlcating; ereating value in conversation; Bassiers 1o effoctive communication;

S lectures noa-verbal commen lcathon: interpresing con verbel cucs inepoctasce of body langumps,
power of effective I I boaral dIf%: Pre shills - Saemal
[: won skills; preparing aed p g using over-vend projecnor, PowerPolos
i t « iensific pester o & § patig
in growp d ; Comp skills for soietific research - web Browsing e

information sech: search egnes mnd ther mechanam of ssarching. hidden Web
end its impoetaece in sciengafic rescarch, internet s 3 madinm of mteraction beeweon
schentists: offective emall strategy ising S right 1ooe and concbenei

Unit vV Technical writing skills - types of repoets: layoat of & formed repan; sciensific wrising
Scientific kil - imp of icating science: probiloms while writlsg o scheetific
communication & plagisrism, software for plagiarise; schentific psbl wriing b

2 lectures of & seiestific paper inclading absract, introduction, materials & mefiods, results,

discussion, referesces; drafbing Sthes and freming absiraces; pablshing sclentific papers «
poer review process mnd problems, rocest developments such 35 open access and aon-
blind review, pé h Blics of e Mo ical scienti fic
presentations; estical lssoes; sehentific mbscondxt

AT QX

A Y
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] Cou's Onesmws Shudan! Lesrning Culcomes
The otgectives of this course ave 00 provide  Soadents should be able 0o gain lisadi-
Labora to audents with exparimensal ksowledge of o0 experience i gene cloning, proteis
mokocaler bislogy snd penctic engineering,  eapression and parificstion. This
IV: MOleCI.I ar experience would enable fiem (o bagin
3 a carwer in indusyy thet engages in
BlOIO and genctic cngmesring a well s in rewearch
Genehc Roraioeies condeting Musdenensd
. . h
Engineering —
Cracits
Syllabus S

2 Lactons indection of B-galactonidee:

0 Glecose Repecision,

o Dieusic growth curve of Ecoll

UV snzsgeness %0 olste smino acidmisotroph

Phage titre with epriloa phageMI3

Geretio Transfer-Conjugation, gene mepphg

Plysmid DNA isolation ard DNA quantitstion

Restriction Ercyme digestion of plesmad DNA

Agarose gl decarephoresis

Polymerzse Chaln Reaction and analyss by agarose pel electrophocess

7 Vixtor and Insert Ligstion

W Prepangae of compelent ool
Trassforrrution of £call with staedand plassics, Calculation of
ransformasion ef¥iciency

2. Confimmation of the insert by Colory PCR and Resriction mappisg

11 Expression of recombinsnt prosein, coscept of solshle proseins and aclmion
Body fannaticn in Ecol SDS-PAGEasalysis

14 Perification of HisToagged protein an NENTAcolumns
¥ Random Primer labeSing
8 Scuthern hybridizsion

4 Recommended TnMn .:—nd References
l!!J 7. Green, M. R, & Sambrook, 1 (20121 Mofecular Clonigg: o Labaratery Masonl
Cold Spring Harbor, NY: Cold Spring Harbor Labartory Press

} bl g8
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Student Leaming Outcames
Studeres should be abie 1

Course Objpcives
The cbjectives of this laboratory course

LaboratoryV:
Immunology

Credes

A

wre to develop m anderstanding wbost
practiced aspedts of compooents off
Immene syssen as wedl as their fusction
Baec s well ax sdvanced methods will

e gt 00 Setect differcan antigen and
sbody meractions, wokmon of éfferom
lymphocyte cells etc end how they can be
ed I respoctive research work

Evalusne inefalnes of immenslogy
differes phannaseutical compasies;
Mentify proper rescarch hibworking
in grea of their oanimeresix

Apply Sieir knowiedge end design
Imemolopica! expersments 1
demonstrate imale, hamoed o
oyntonic T lymphocyse respersesand
fagere oue kind of immane respornse
in sening of infection (viral or
bacserial) by looking at oytokise

profike
5)-|hbus Selection of animals. preporation of astigess, Inmusization and methads
of blood collection, serurs soparti 4
2. Amtibedy tiwe by ELISAmethod
1 Double diffi , ) poresis and Ruadial | $iff
4. Corplestent fixatioe lest
5 Iseletion od punificasios of 126 from serum o 12Y from chickes egg
SDS-PAGE, Immuroblomng, Dot blotassys
Bloed srmesr idestifcatine of lewooeytes by Gigtra slain
8 8 ark by d
2 Demcastation of Phagocytosis of latex beads and the i cryopeesarvation,
10 Separation of moncanchenr colis by Fiooll-Hypaque and thetr cryopreservation
11 Bemensration of ELISSOT,
12 Demensdration of FACS,
Semester Three
S Course Objectves Student Learming Quikkomes
The objectives of this course wee to edscale  Studens should de abke !
1 shedests adout he fued I v of g
Blo mcess of bloprocess techaology and its related from indesirial coiest;

Engineering &
Technology

Credis

applications. thus preparing $hem to meet
the chullerges of the new and emevging
arems of Blosechnalogy Industry

Carry oul stolchiometric calcuksions
and specify models of theingrowsh;
Glve an acconm of &esign ad
operntions of vanos fermentery;
Prescnl enk operations logether with
the fundaneoal ponciples for basc
methods in prodaction sechmique for
Bio-hosed products

Cakviace yioM and production res in
a bioogeal productios process, arad
abio dierpret date

Calcelate the need for oxygenand
oxypen ramfir;

Critically salyae any Noprogess from
muarkel pomi of view;

Glve an accoust of amgonant
microbial eneymreic industrsd
processes i food and feelindestry

Rardeedod Sidech Ouvieda | 25
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Uit Isolation, screenieg and maimenonce of Indusrially loporsant mlcrobes, microbial
Basic prindgles growth and death kizetics (an example from each group. particolarh with reference to
of biochemical induntrally eseful X wrain irep Gor i 4 yackd snd oshver
engineed ng OGesrable charecteristics
4 lecluras
Uit i b ! b ling ~ ATFaed NAD+; vield coefficienss;
Stoidliomdry and d models of bl growth; medels of microbel growth
models of microbial
yowlh
lectures
Unit = Batch and fermerseny; madifying beecs and reacion: o
Bioreactor design with recycle, sukistzge cheososin sysiens, fed-bonch operings,; conventioess
and analysis fee ws ; ammodllized cell systems: large scale animal aed
8 lectures plant cell caltivation: f ex; u ing media formubes
and optimization; sterifzation; acramioe, agitation and deu trmsfer in biopeocess; scale
op and scale dowr: measurement and contrad of Bloprocess parameness.
Uneiv Seperation of Iasoluble products « fllsation, Magron o
Downstream Cult dinrup of slshle p liggsid-iquid bon. peecip
pmssing and chromsnographic ocknigues, reverse oenosis, ulin and sicro Mliadion, cecrophoress;
gmdnd recovery Nesi drylng. e sorge and peckaging.
nohres
Umt v Bolation of micro-organses of patentiol industrial imerest; seais lnprovement; market
Fermentation analysis; oquipment and plast coats; meds sterilization, heating and ceoling: acration
economics and agration. bali-process cycle times and continueus culteres. recovery costs; waster
4 lectures wnge and recycling: efflsent trestment snd dispoaal
Unit V1 Mechaniun of enzyme fancion and In process . eney
Appliaﬁons of Iocomversions £g. starch mnd segar conversion procese; Siga-frcose com wyrep;
3 tethnology interesserified fa1; hydmlyzed proseis etc. snd thee dowssiresm processing: beking by
in food processing lases, 0 o asd desegariog by glscoses ovidese. boer masking ard chil)
4 lectures peoofing: cheese making by protesses sad vanioss ether eneyme catadytic acons
foad processing,
Una Vil Fenmnested foods asd beverages; food Ingredients and aaditives prepared by fermensation
Applications of micro-  aed dielr perfication; fermentation as a method of preperiag md preserving foods:
bia h«hnology infood microbes and their use in pickiing, producisg coloun and flavours, alcoholic beverages
process ations and  asd other products; proces hey, mol sarch sl and ather food
production, biofuels wiees: fir bisconversios 1o uefal prodacts, bacterioies from lactic acid boneia —
and biorcfinery production and spplicesions in food presarvation: blotsels and blorefinery
4 lectures
Recommended Texbooks and Relerences
L.!l U Shuber, M L, & Kargi, F.02002) Bupvocese Exglnsaring: Basic Concapes
Upper Sadde River, NJ: Prentice Hall
Stasbury, PF. & Whinser, A. {2010} Prisoiples of Fermentatior Technolgy. Oncford:
Pergamon Press
/ Blach H W_ & Clark, D.S (1997), Mechsmical Engdanerimg. New Yok M. Dekher.
0 ,’-" ¢ Baley, ) E., & 0Ns, D F.(1988) Mechomical Eggitcering Fandomastaly, New York:
( :\)[»\v W McGraw-Hill.

—E
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LA e LML W
This course is broad-based Is nooure

Joem Leaming vncames
St should be 10 leam Bistory,

Eme 1 ¥ 0 chrolog theovetical dests ond Insic underitandi rg
. L Curmerst experimenial ressiechers of latest technologies in area of
Tedlllo OgleS oy Ingiop P ysker bictechrology. They should alve 2o abede
Mokgyouesticeninlife-scicaces, The to deam about vanoss applicetioss of
Cracits b Sl Abasics of i lugies. T! )
e sew princples to students 50 as to Learn one application in depdh durough as
Q appeeciate currers-day resewch toal-kit sxignmens andomseming
bener
Uniti Hasic M oyt Light M lernes aed mi f k Rayleigh s
Optical microscopy Approach, Darkfleld; Phase Coomast, Differential loter ference Contrast. Musrercenas
methods and fl i pry: what is L whar makes & modecule fluoreseenr,
8 lectires i ope. opocal Hght source; filier sete excieation filker,
dichruic mirmer, and barvier, optical layout for image capture. OCD canmeras, back
Iamination, bisning. recerding color; theee OCD elementy with dichenic besmspliners,
toostieg e signal
Untll ) b ViewMS.FT-ICRasdOrbiscap ragmentation
Mass spectroscopy fpestides 2 ra00LC-MS P a RIS p—
4 loctures specteicopy in structeral bislogy; imagirgmassspestromeny,
Unit - High faroughpet sereens In celluler systems, targes ientification, validation of
SENN blolog)' eaperanental mwhods to generate e omios dusa, blednforsatics analyses, mathematical
Flechures Seling and &signiey tstabke predicts
Un v " -~ “
A o Loryu-elecaonsbonseopry sl
Structural biology gl Xerny & Nl .
3lectures
g‘(‘l,SPR-CAS }Ahkr:- of ':-y:::::z:ﬂuwmml ol'l.he mechanism lr:nln]. lmcd.;mm‘m all
& lactures " . Erreoro) hessputs "W
5
iy
571k o
7
M.
J
Ui
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Umt Vi I hon t nancbost hiring ranchody with phage-display method for
Nlmbl)diﬂ deveopmeet of mtibody agaisst sative proseias, nanobody as a 1ol foe prosein
4 lectures structare-fusction snadhes, use of for malecular ireaging. catabel

anBodies wing nanbodes,
Recovmanded Taxibocks and Referencas

Campbell, |. D.{2012) Bophysioa’ Techmigaes. O ford: Onford University Press
Serdywk, LN Zaccai. N, R, & Zaccai, G.(J007), Mathody iv Molroular Sioplysics:
Srructurg, Dynosics, Fusctleon. Canbeidge: Carbrides University Press

Phillips. R Koodey, )., & Theriot, J. {2009 Physical Biclogy ofthe Col. New York
Gurland Science

Nebaos, P.C_RadoasvBevié, M & Bromberg S (2004). Biological Phpsics. Energy,
Information, L. New York: W.H Froeman
Huarg, B, Rates, M., & Zhcmg, X, (2009). Supw.
Microscogy: Aenesl ReviewofBlochensistry, 75(1)
biochers. T7 061 W6 (R0 14

Moksairgju, P, Madkcarova, K. S., Zetsehe B, Zharg, F. Koonin E. V. & Ooi, ). V.
(2016). Diverss Evalationary Soots and Mechanitic Vanationssf the CRSPR-Cay
Syrteror. Science, M HE299), doi 10, 1 | Meiecience saad $147
Lander, . (2016) The Herows of CRISPR Cell, 164(1-2), 13.28. doi 1010167,

cell 2015121

Ledfoed, H. (2018) The Usswng Mersesof CRISPR. Nowure, SE5(7612) 342334

Goi: 101008535140

Jimek, M_ Chylinski K., Foalara, |, Hsser, M. Daodra, 1 A & Charpentier, £
{2012). A Progremoalie Dual-ANA-Guides DNA Exdoracivase m Adsptive
Bacrerial Inovunity. Scieece, 337160961 816-621, doi:1 9.1 1 26/science. 1225829
Hamers=Catermuan, C, Asetouch, T, Muyidermums, 5, Robiraos, G, Hismers,
C., Songa, E. B, Hienmers, R(1993) Matwvaly Occurrigg Aseibodies Devoid of Lgght

I8

Sesadution Flooeesomeoe
016 doi:10.1 196 amuray.

o

-

Chales. Noowe, 6418}, 446448 dol: 1020583634460,
11 Sidiw, S S, & Koude, S, (2007). Phoge Odplsy for Engineenmg aed Avahmng

Protein Interfinces, Current Opinicain Stractueal Biology, 1 (41431457

dol10.1016) 501 2007 (8,007,

Soevaert, ). & Kobilka, B, K_(2011) Mansbody Stabwrationaf G Protesr-Coaplesd!

Receptor Conformations! Stater. Current Openien in Strecturel Biokagy

21(4), 567-572 &0ic 101016 sbi 201 1.05.01 1.

Vincke, C., & Muyidermans, S, (2012), Introdartion to Hewry Chato Avthodie smd

Derived Nenobodier. Siaghe Dormain Antibodies, 15-26 doi 10 1007978161779

968.6 2.

W Verheesen, P& Lacvenans, T.2012). Sefection by Mhage Oirpley of Single
Daevaie Antibogves Spectfic o Aatipens be ther Matave Jonformation. Single
Domeen Astibodies, 31-104, doi: 10 1007978-1.6 17799636 _6.

15 LS, Xia, L S, Y, Lis, H, X, X, Lo, Q. Rebeman, K. (2012). Molacalsr loprint
afEnzytee Active Site &y Comed Nanebodies, Joemal of Bioleghoal Chemisury ). Blol
Chem., 25 17), 1371313721 dok: 10.0078%0¢c.m | 1] 336320

W Sohier, ). Lawrent, C., Chevignd, A Paedon, B Seinivassn, V., Wemery, UL allens,
M. {2013). Alfostaric Inkrbition of VIMMstailo-£-Lactamases 8y a Camelsf Nosobady
Biochermical Jourral, 45003}, 477486, doi 10, 1042120121305,

17 Chekravarty, R, Ooel S, & Cai, W 42014} Manobod): The "Magic Bulee”for
Maodecaior maging " Theranoatics, 4(4), 3863598 doc 10.71 50500, 8000

}{\‘\’»”“ Qg
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Critical Analy-
sis of Classical
Papers

&

Course Objectives

The objectives of fils course are
farediar e stacents with cheaic literure
90 make Gem sppeeciaie how ground:
beeaking dscoveries were made withoul,
secessariy, use of legh-end tecanologies.

Student Laaming Ouicomes

Studerss shoeld be abde 1o tran in the
exvercise of hypothesis buibding asd
methods of sddrewiing e hypodiests with
readidy avallablke technology.

How does the Course Medule workT Stodents may be divided in groags and esch proup may be respaasidle far soe

chsical paper, Each week there may bes 1.5 hoar p com

for cack of the pagers, At e end of the

semester ench student will be askod 1o write @ mink-review (2-3 pages leag) on way one classical paper. other than e

ane ho'vhe prescated discussed.

A list of sixtoon clansic gapers and some suggested reforence maserisls:
1 Studies on the saure of the

mducing of

Sylatus
Molecular Biology P cal types jon of

by o desanyr e acid

fraction sokwed from Possmuocdcous type (11
Avery OF. Mackod CM, McCarry M) Exp Med. 1964 Feb 199213758
Note: This paper devosstrates St DNA & the trassferming Principle ecghally

described by Frodrick Geiffith

Bdapendent fanctions of viral pretein 608 ruclelc acid n growth of bacteriopluge

Hershey AD and Chase M. J Gea Pysiol. 1952 May; 36(1r39-56
Note: Note: This peper demonstrates thae DINA, and 20t grosein, component of

phegpes cater bacterial cells.

1 Melecular structere of mecleic acids; & srecture for deaxyrivoss sockic acid
Watsom J0 and Crick FH: Natuee. 1953 Ape25:171(43565737-8
Nate: In this one page paper Watson and Crick fiest described the stcmre of

DNA double betix

Study help - Watson_Crick_Natere 1953 _annotated

¢ Trassposahle mating 1ype genes inSaccharempoes corevinog
James Hicks, Jeffrey N. Stratherm & Amar J.S. Klar; Notuwe 282, 473.443,1979
Note: This paper provided evidence for ‘casietie iy pothesis” of yeast manng lype
swiches Le latercorvenion of meing types b yerst (£ cvrmvniae] oceurs by

DNA rearmangemei

Messchion & Suhl esperiment derosstrating seni-conservativs replication of DNA.

Meselson M and Stabl FW.. Proc Netl Acad Scl U S A 1958 Jul L384(7x671-52
"

Note! The exp )

© mode of DNA replication is

redorred %o 4 "the mest beusifel experiment in biclogy”

b fnwvoak of izlomere

ad caused by mumted

Tetrahproeca selomerase KNAs

Goo-Ling Y, Joiin D. Bradiey, Laure D. Atandi & Eliesbeth H. Blackbarm

Nature M4, 126-132, 1950

Note: This pager demoastates iat the ichansrise coatane the templaie foe

telomiere synthesis

—
Cell Biology

x

~har P \
PN SN

s

1 A pectsin-conducting chanmel in (ke endopiesivic cetoulum
Simon SHE AND Blobel G.; Cell 1991 Mgy 3850117080
Notes This paper dersosstraies fe exisience of 3 protein condecting chenael
Study belp - A beieMisiory of Signal Hypothesis

N\

.‘.“1/
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o 1 or3 | o wrosps requiresl for post-transksional events
in the yeast secretony partrway

Novick P, Field C, Schekomuan . Cell, 1950 Aug21(1)205-15

Note: fn tals dbeeaking poger Raedy Sch ' group wmed 3

screen foe Eue secimenting yeast musis to Menrify geses isvelved is cell secretion
A yeest mustant defoxtive of in early stage in impont of scretony proteln prodursoes

irtn the endoplasmi: reticutam
Destasen RS and Schekman R 2 J Cell Biol. 1987 Aug, 1052162145
Note: Using another yeest mutition sceeen Schek ah ifies Sechl, a

companent of EX prowin Conducting Chanaed (PCC)
ot paper - A Biocherical sssay for identification of POC.
4 Recoratitetion of the Transpon of Proock Between Sacceasive Compartments
of the Golyi
Balch WE, Durply WG, Beacll WA, Roshmem JE.; Call, 1984 Dac3N2 Pr | c405-16
Notez This peper describes settisg up of as (0 wWern reconstimted system for
(ratspon between golgi stacks which eventually paved the wiry foe iergification of
most of the molecuky pliyers mvolved in thess sops inglading NSF, SNAP et
A complete mmusoziobulin gene ks cremed by sonatic sscombenation
Brack ©, Hirsa M, Levhiand-Schwmller 8, Tonegawa S - Cell, 1978 Sepc I S(1 1.0 8

Note: This ssady DNA fevel molecslar details of somatic
resrTange of peae (e leading to the genenation of
functicaal) oot amtibody gene folowi i

A povel ubtigene fanily may encode odorant recepions: a moleculer basis for
odor recognieion

Bock L and Axel R; Cell 1991 Agr S651):175-37

Note: This paper suggests Siat dfferent chermical odorares woocie: with differsat
cell-specific exprexsion of a wansreembrane repeptor In Drasephiie ollackry
epihelion where a large Tandly of edor receptors is expresed

Knesia walks hand-over-hand

YilSz A, Tomishige M, Valke RD, Selvin PR Sclence, 2004 o 30,303 (565816768
Node: This paper shows tiat Kinesia motce werks as a two-headed dimeric sosor
walking hsd-over-hand racher thaa like an inchwonn on sicrotebele tract wing

the eeergy of ATPhydrelysia
Sytabus ! Mussors affecting segreent number and golarity ls Orosaphile
Developmental Christiane Nassleis-Voled and Eric Webchaasc Natare 237, 105-801, 1980
Biolog Genetics Note: This sisghe mutagenesn scroes idestifiod majocity of the developrenaally

important geoes not only I fes bt [n ceher mesnzcens s well
Infoerrasion for the doral—ventral patiem of the Drosophile embrye & sored
& maternal mRNA
Anderson KV mnd Nisslein-Vellued C; Nuture. 1984 Sep 20-26;31 1(5983)225.7
Nede: This landmark paper demonstrated ther cerly dorsal-vestral putiern
informaton Is stosed es ssaternal sRNA in flicy sl devised the method of
errifying penes encoding rch genes

¥ Hedpehog sigraling is the mewse requires inteaflagellar transport proselas
Huargfu D, Liu A, Rakeean AS, Murcia NS, Niswander L, Anderson KY.;
Nature, 2005 Nov 64266562 83.7
Note: One of the srchitects of origina! fly sumagenests screens condacted a mosse
mutageacs screen which enoifiad 1 gene Kifa s & sajor componere of hedgnbog
signalisg patiway. Evestually this discovery revolstionizes cur snderstandisg of

of action of by di g central role of
cillls i i
_} e l_kj— Sapeented Refermce peper » Design and execution of a omley oaic lethal museson
(Y™ screen (n mouse. i

On
4.| 14
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Bioentreyre-
neurship

Creats

&

Course Objectives Stad, ! ing O

R Sausinessh Swdents should be able % gain
wd boch are seeded In & mpldly v il kil nd 4
developmglifescesceindastry, fere the varioes operations nvolved in
B o urgeet neod for people who vermare crewtion, Mentify scope far
combing business knowledge withthe pe Niphabhesci and
sndertnding ofscience & sechoslogy. utllize $e schemes promated through

B hip, an )

P erd ¥ e centres and varom apencies
course, revolves sround the central Beme  The keow lodpe pertaising 10 managenent
of bow 00 muanage asd develop Nt sclence  shoald also help stadents to be able 10
companies and projects, Theobpecsrves buid up a swrong sctwork wiftin the

of thix course we 0 teach studerts ndusry
abour  coscepts  of  eatreprensership
ying a winaing b
eppoctmity, gathering  fundieg  and
lasnching & busness, growing and
survering the organi zation andharvesting
the rewseds
Unt| Introdaction and scope in Bi T hip, Types of ba-ind nd
Innovation and d ik betwosn the subsindy of e b (.0 pharmacedtizals ve Indusrial
entrepreneurship Bionock L. Strategy and oparations of Mo-secier frms: Factors shapizy opportisilics
in bio-business for and eatrep hip in & 5, and the businss (nglications of
8 loctures these opp lies, AMersatives Eaoed by ko firmmes a0 the relevant toods
foe strucgic Socision, ip programs of public sndpervaie
aenaies (MSME, DBT, BIRAC, Make In Inda), stategk dimensions of patecting &
commercalizanon sTaegies
Unit 11 Negociming the road from b % the market bes sad p of nego
Bio markets - with fi 20 and regudatory auth Pricirg drcgy, Challespes
business strategy in marketing i bio bevircas (market conditions & developing
and m"{“.ﬁns charnely, the sanee, sulysis and mamagement of customuer needs). Basic contract
8loctures principles, different types of agresment md contract terres typically found i join
wenture and lop agr Dispute resolution skilk
Unit I8 Busines plan prepantios including sanneny and legal requererens, Busmess feaibdity
Finance and study, financiel issues of of cupital ard muarsgazeeent of €csts,
accounting Collaboeations & purtrership, Informatica seckoclogy
8 lectures
Uit v Tecknology - ) & weradwon Managzing sechnology am for,
Technology Quality comeol & srarsfer of forwign tectnologies, K Ipe cerneny and Technel
manigmcm transfer agencies, Undentasdieg of regulstory compliances and prodadures (CDSOO
8 lectures NBA, GCP, GLA, GMFP).
Recommendad Textbooks and References:
1 Adams. D). & Spamrow,) C.(2008). Enterpriiefor LiSoienost: Deselaping
Inemation and Entreprenesrship in the Blasciences. Bloxham: Schea.
> Shinaiaki, CD.(2014) Mocachsalagy Entreprenesrsh iy Sorticg, Maragrog ovd
b V\.Ak’{' Leading Sotech Compontes, A dare: £ lsevier. A Provs is e imprien
4 of Elsavier
Y &Y ,‘-.;;- )
Wy
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Ooettl, A, & Zucchells, A. Business Nodong or Lifr Seience and Blatxch
Companies Creating Yalkseand Carmpatitive Adwantage with the Miestone Bridge.
Routledge.

«  Jordan . P 014} Mensvation Commercialization andStors- Upsm L ifaScimoes
Leodox CRC Press.
Desal, V.I20091 The Oynemics of Entreprencariaf Devalngment and Mamagermemne.
New Dalbi: Hisalaya Pud. House.

N  Course Otycuies Stusdent Learning
The objectives of this course are. Outcomes (n completion
Te provide besic knowledge on of this course, stadeats
Intellecmal tellectund propernty rights and Sieir shoshd be able 10!
Pro el‘ty - a tiokgicnl Usderstand the ratinale fer asad
Ri ts product development: agains (PR and especiallypatents ;
r’ To becorse faemilinr widhhadia's Usdervtand why India has adopoed
Biosafety and PR Policy; an PR Policy and be faedlisr with
. To leam dicsafety and risk assessmoent tecad outing of posent regslaticens.
Bioethics ofp derived frose 4 Understand  diffiseet  types  of
Credts &y ond of mchpeod Hectinal property rights i aeneal
= To becorme Sxmiliar with ethical issses and peotection of prodscts derived
u i biologheal research, This cosrse fromn  bicieclmology resewch  and
will focus on consaguzeces of fsspes redwed W epplication and
dical research sechmolog o petents;
s cloning of whole organiens, genesic Gain browledge of biowfety snd
modifications, DNA westng. b twsessmere of productydenved

from recosbisan DNA resconch
end  envirommestal  release  of
peectically modified orgarmms,
maticrnl send ingermatiosed regalations;
Undcrsumd etlcal aspeos reboed 10
biclogics, bicme&ical, health careand

biotechnology research,
Unt | Tatroduction b inielleciual propeny: types of 1P patents, wademurks. copyright &
IntroductiontoIPR rebated riahis, ndusrial design. traditiorsil keowledge. geograptucal indications,
5 loctures protection of pew GMIOs: Inscreatiosal framework Sor the protecticn of [P, 1P s & factor

0 R&D: 1P of relevance 16 bioecnelogy and few cane sudics; imroduction w history of
GATT, WTO, WIPO and TRIPS; plars varisty prosoction and Samers rights et cocepl
of *price art'; veation m costext o “pekar an”, pasont Stakases - cosnry-wise patent
searches {USPTO, ERO, Indie) snekysss and report formation.

Unit it Muarw:m«mummmwnm«ommm

Patenting Treaties; Budspest Trey, Paest Cooperation Tresty (PCT) end imglicaticns: procedies
5 clues for fillng 2 PCT application; role ofa Country Patent Office: filing of & pusest epplicatioa;
s before | dacl < pateat application- foems

and guidelines mcludieg Sase of Natonal Bio-diversty Auhecky (NBA) and other
regelitory bedbes, fee sructues, titne franes; types of patent spplicatioas: peowslonal
and L PET and pocal petent ‘ i eadioasl

L peeced; ard cows firemcial wsisasce for posenting-

o Intred 90 exinting schen bl of patens-groeme of ledia, stanes in Europe
and US; pmest infringement- mesrng, wope, litgation, case stdios and exesplie
vyw’ \n commercialization of pasemed lanovations; licerssing — cutright sale, licersing., romalty;
i35 pseating by research s dents and scients organizational rukes in India end
shroad. collsbeentive reseonch - backuard asd forward [P, besefiooredt sharing sencag
parties . ;“l. 1) and wl ives
Q6" X & h.
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Uit i

Biosafety
5 lectures

Bloafery md Bb - Bods Risterical bockyy d; introduction o
bistogicsl safety cabinets wury for blosafeey levels GRAS
organisms, biosafiety bevels of specific mioroorganisme: recommended bicsalety levels
for infectious agerns and lafectad animals; definiion of GMOs & LMOs; principles of
safety of b plaerts — seps in risk P

of familerity asd i cvak rak ~ rak and
fod and food safery problem § bation — ook,

of relevani information, risk characterization and devebogrment of analysis plm; risk
assassmest of masspenic erogs v cisgenie plents or products derived Som RNAL, genooe
editing tools.

Imemational regulations - Comagena protocel, OECD coawnsm documents aad

Codex Alimeataries; Infien regalations — EPA ot and rules, guidance documests,

regalatory framework ~ RCOM, GEAC, 1BSC and ofier rogofanory bodies; Draft bild

ati of Bistechzol v ofIndla - - boaiery leve b asd

5' llg:d wmn o(llmA upmnmg field trails — bicaafery rexesrch tnials — ssadoed opersng
- of state go GM bibaling ~ Food Safety and Ssamdands

Asthecky of Indin (FSSAD)

Unit iV

UntV Introduction, ethial coaflicts In b I seiences -
bloethies In M nre petiert fideariality, = coment, esth
?m“ atificial repead: giey, prenatal di pmetic 15 Sene Meragry,
trazspianiation. Bloedhles in research - cloning mdnen cell research, Humarend
animed experinension, aninal rights'welfoe, Agriceliieal biolechnology - Genetizally
mgmnal food, envirmmental rak, Wlug wnd public opinion Sharing basefits. and
g fature -F of and blodiversiny pOCY

with sature,

Recammanded Texibooks and References
Gengull PA2001 ). inteltsal Fraperty Rights: Uinkashisg r Vwclpe £
New Dalsi: Toata McGrara-Hill Pub,
& Netlanaf IPR Policy, Departasent of Indusrial Policy & Promoticn, Ministry of
Commerce, Gol
1 Complete Referesce 1o Mtellactya) Praperty Riphts Lows. (2007)
Srow Whine Publication Oct.
4 Kshne, H, (2010). frpethion: po Antholngy, Malden, MA: Dlackwell
5 Office of the Controller General of Patents, Design & Tradanaks: Departnsers of
Industrad Policy & Pr  Misisry of C & ladusry: O "
of lndin. Arpc\ www, Ipindia nic In'
4 Kaen F.Geeifand Joa F Merz, Currest Controverssas iy the Binfogvcal Saiences
~Case Stdies of Poloy Chollecges froce Mew Tecknolagles, MIT Preis
World Trade Oeganbstios, MIp.Vwww wio ong
World Imellecteal Property Oepanisamion hap e w wipo it
9 mersaticod Union fir the Protection of New Vanetios ofMfants. St \wew spovaae
U Natiomal Porml of Iydh b www archive. India gov.in
Naticeal B y, betp:wewew nbaindi org
£ Re DINA Safety Guidelises, 1990 Depactment of Baotechnology, Misi siry
of Science and Tochrokugy, Gowt, of kadis. Retrieved from harp:www emvfor.nic.in'
divisions'csurv'gesc anaex- 5. paf
Walt, ). D, Keese, P, Raybould, A, Fitzpatrick, ). W, Bunchik, M., Gray, A, We,
F (2009}, Prob Envirg (RiskA. foally
MNodfied Flents. TraragenicRessech, |93) 425436, doc: 100100731 l'\lu»@-‘l]‘ 1%
Craig, W_ Tepler, M_ Degrass, G, & Ripadelll D (2008). Ao Orerview of Geoeral
Featares of Risk Assessments of Genetivally Modifed Crops, Eupliytica,
164(1), 855-630. dol:10. 100751 0881-007-0643-3
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B Guidelizes for Ssfety Assessment of Feods Derived from Gesetically Esgiveerad
Plants, 2008,

¥ Guidelnes mnd Standard Opersting Procechires for Conflaed Field Trislsof
Regslated Genetically Enginoered Mants. 2008, Retrieved fom
higpciwonw. igmocs.sic. in/guidelines ] asp

T Alomso, G, M. (201 3). Safety Anremens of Kood and Foed Derived from GM
Crops: Usteg Predlems “Fifor Parpose RiskAssessaonts
Retrleved fues Mipc blosylry igeb ooy bossepeh boatiomcodectionbiosa ety revaews

I Course Objectwes Student Lesming Outcomes

The purpase of this course & 10 belp stu- Staderts should be wsle 4 domonstrate

PI’Oj ect dents orpasize ides, material and cbjee- e folboaing ahilies:
tives for thelr dissenation asd to begin de- Fermuduse a schentific question;
Pl‘oposal velopmest of communication skills ad 10 Preszet sciontific uppecach to solve:

1 prepare the studerts % presmt Sielr topic the problem;
Preparaho!l& of research and explaia it importaace 10 Isterpeet. discusy and commumnicns
Pl‘esenfahon theie fellow classmates asd teachers. scleneific resalts m writtes foom;
Credits Ouin exparience i writiog 2scientific

Y peopasal,
u Lean how 10 present and explain
feir messarch fadings o the

wsdicace effoctively.

Selection of research 1ab and research topic: Stederty should first sebect a Jeb whercin
Project Proposal they woeld [ike % pursos their dissenation. The suserviser or sanioe researchers shogd
Preparation be bl 1o belp the stadests 00 resil pepens in S arwss of Isterest of e Lab snd help em
oot & tnpéc (i Geir pregsct. Tha topée of the reszaich dhinld be hypathesis drivee.
Review of liserature: Sindeess sheuld exgage in ysiemanic and critical review of
priste snd relevant sodrces and sppeopristely epely qualitative andvor
quanthative evalustios processes % oripinal deta, keeping i mind othhosl wandends of
conduct in the collection and evalsation of dsta and other sescurces
Writing Research Proposal: With the belp of the venior ressarchees. studests shoubd be
able W discens the research ks, goak, ap b . data collection, atc
Ssadeats should be able 0 cosstrct » logical outline for the peeject including ama hysls
steps and expected oucoemes asd prepare a complete roposal in scientific proposal
foomat i Ssscrtation

Syllstus Stedeors will kave 1o present the toplo of thele peoject proposal after few mostts of their

PosterPresentation sehocthon of' fhe tepic. They should be shle o explais e covelty md ireportnce of thek
Tesearch topic.

Sybabus At the ead of iheir project, peesentation will ave 1o be gives by the sufents 1o explain

Oral Presentation work doae by teem in detil Along with summariziag their findings they shoald also
be able o disouss the furre expectad eurceme of ther work,
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D Course Objectives Student Leaming Outcomes
The objectives of this | Y comnve  S4 shoald be able foc
LaboratOry VI: sre o provide santion traiming 16 lavestipate, design and conde
. soadents in upstream sad downstream experiments, amhze and imerpeet
Blo rocess anit operatsans date, and apply the haboratoey skills
Englneering & 0 sohve  comphx  boprocess
caginsermg problems;
Technology Aggey skilts asd Knowlede galesd il
be unchul in salvieg problerss typacal of
Creaits B0 industrics and resoaech,
Syllabus B Marchicdugy sxanigues
2)  Scale up froe frozes visl 50 ager phioe (0 shale Mask cullive.
%) Insy : Microplate reader, 53 7 s Ll
o Ivelation of micscargasisns from soil s pics

Exgerimental set.1g

% Assermbly of bioreactor mad senlization.
&) Grow Kinesics,

) Sab asd peoduct indbiti

of reshdual

o

M

ah
Diata Analysis
4l letroduction W Metabolic Flus Asalyss (MFAL

Fermentation

a Batch

b Ped-bakch

o) Contiuous

Uit operations

4l Mic v of calls h

L} P Vanous graphi (BT
§  Bicomalytics

a)  Asalysool sechniques like HPLC, FPLC, GC. GC-MS erc. tor measurerment

of amoums of prodects/sebetraes.

R Teicoks and Ref

Shuler, ML, & Kargs, F{2002) Soprocess Eqgleeerio Beskc Covceper. Upper
Saddle Rever, NJ: Proatice Hall
Sanbory, P & Whitaker, A (20101 Prosciplesaf Fermentation Techaokygy
Oxfoed Pergasson Press.
Blanch, H. W, & Clark, DS, (1997). Blochecaionl Engineering. New York
M. Dekker,

4 Baidey ) B &O01is,D.F.(1986) BochewicalEnglanering Fandamentols New Y ark
MeGraw-Hill
El-Marni, M, & Beyee, C. FA2007). Sermestation Micredialagy and Socechsolagy.
Boca Raorc CRC Tayher & Francis

At At
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I oo Ctycines

Laboratory
VII:Bioinfor-
matics

Credits

A

The dire of Bis course is 0 provide
peactical traning In dlodnformatic
methods ncluding accessing major public
saquence dalabaes, use of Sfferent

| ook 4o find

Studant Lagming Quicomes

On completion of this coerse,

studeres shonld be abie 1o
Diescride costerts and properties of
most wmpomant blolnformatics

datatx

anatysis of protein and suckic acid
woquescex by variom woftware packiges.

Perfoem wests nd sequence-besesl
searches wnd mualyre and desoss
resuks o Hight of melecule biclogical
kncwladpe;

Expiain miajor steps in pairwie and
mukiple soqueace alignment. esplain
penciple mnd execute parwise
sequence alignsent by dyramic
programmmng.

Predat secondary and tenlary
structeres of profein sequences

Syllabus

Using NCBI and Uiigror web resources,

-

TrEMBL, UniProt.

MR- NN

Ireredection and use of virious pescme duadeses.
Sequesce information nesosrog: Lsing NCBL EMBL, Genbark, Erres, Swaapret

Simikwity seorches wsiag 100ls like BLAST asd imerpretation of results
Multiple soquence slignment usisg ClistalW.
Phiylogenetic analysis of protein and sucleotidesaque nces.

Use of gene predicrion metods (GRAIL, Geescan, Glirmmer)

o

LUsing RNA struceure predicrios 100ls

=

LUse of variom primer devigning and resriction slie pradicticnioots

10 Use of different prodein dructure prediction datsbeses (PDB. SCOP, CATH),
11 Corstruction dnd stuly of proteis srectures wsing Decpview/ PyMol

Homelogy modelting of preteins.

proscia structiees.
™ Use o miRNA oo, deak

3 Use of sools for mutation and analysis of the enengy minimizatica of

and tanget pred

Semester Four
[ e

Dissertation
Crecits

2 [Semsester (1 § Crexies
Seweter 17 39 Gwdx)

it
bt

Course Objectives

The objectives of this cosrse are 10

peepure the siudents 10 adagt 10 the

research enviecsmen and edentaend

kow projectsare executed in arescarch
. [ wil al ; "

beam ] aspects of h and

Stucdent Learning Outcomes

Stadeats houkd be able 10 ko how %

sedect and defend & tpse of their resgarch,

how to effectively pln, execuoe, evaduae

and dicuss teir operments. Stadeals

should be abie 10 desscaviaie consdarshie
P n the followiag arexs

train stedents Inthe an of analysis and
thesis writing.

ka-depeh knowledge of e choss
seca of research
Capebility % critically and

- L

o Mentlly isoss et sust be
addressed within framewoed of
specific thesis

Compiesce in rewsech devign
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and plaraing
Capabedity to oreate, omalyse and

m

solstions

Ability 1o conductreseanch
Independently

Abiley 4o pertorm enalytical
techutiquesiespenmentalmothods
Project managementshills,
Repon wnitingskills

Probéern sohvingsills
Comammication asd inerpersonsd

kille

Sytiabus Bered on the peoject proposal subeitied in eardier somestr, studeats should de sble 10

Pl.mnlng& lan, and engage in, an peodent aad ised criical i u and evaksate o

performing chosen research Sopric relevant t0 Biological stlences nd sockesy. They should Be abl 1o

experiments systematically idestify selevial Geury mnd comonpts, teki fiese 10 apgroprione et od-
ologies and evidence, apply appeoprisle techriques and drew sppropeite conslesions.
Senier resmechors shosld be obie 0 wain the studens sach that they can woek inde-
pesdently aad sre sble 4o understand the alm of each experiment perfoonad by Sem
They should also e abde 1o usdersiend the poasible oalcomen of each esperiment

Syllatus At the end of their project, iesis has 10 be wrines giving all the details such & qimn,

Thesh miting methodology, results, dscusion asd fetues work refad 1o ther project. Studerts may
sim to get thelr research fndings publisted in a peer-rey icued juumal, IF the rescarch
findings have spplication-onemed cutomes. the studerds oy fle pasene application

Recommended

Electives

R Course QUpciwes Stdent Learning Cutoomes
Theobjectivesofibs proval On compietion of this course, shadents

Biological complete overview of stiteof-an Bvecedl  shallbeadl etopainaccenpleteaverviewol

o inmaging ming P Supwe I fleld from fend; A

I magmg currenly avadehle i Horatare Live- 30 w0 f-art methids aacpplotion
cell magmg tech allow veal.t R dical sescarch. The duderex srall

Credts exsmisatine of skmost every aspect of Joam the comparative advastages and
cellaler fanction usder sormad and dissdvartages of each rechniqee, covers

experimental conditlons. With Yeve-cell
magng experiments, main chalionges
e & koo cells dive mnd bty over &
period of time. The growing aunber of
lve-cell Imagisg techniques means oae
cn obtain greater amosots ofisfonmsion
withsue stressing osteells

&

all key teclaigees 1 field of bioenedical
science. The ssadents shall diso leam borw
10 use new Wols 1o neresse reseluion is
seb-rarometer-scale mages of iving cells
204 tiksoe, which leads 10 new nformation
about medecules, patiways and dynamics
and soe-of-thean exanples of
applications usinpricroscopes,

Uit

Crw of the most basis sechndques for Tve-cell (maging ks widelleld fuceescent
Widefield flu t : gy Stasadard imvertad research grade sticroscopes cn vield valsable resubs (F
microscopy iegadt i " h 2 thi
3 kclures / i j b A 20D P Iyused:
o
N, “+ D
oW AV P/ - A4
'—a m{\ ‘;.‘.\’)" NN
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capture imtages and the ephfluormcmee illusinaion seurce can e 2 mertuey enip,
senon lag, LED's, et Fach of Byt sources require carefelly matched imerference

fihers for specific excilalion and elengtln of your Meorog of meresl.
Wi el Py, YOUr 5P Is paly expeacd to cxcitation lght Sr
refatively shoet lise periods o5 he ﬁﬁ apersare of embsion Sght is collected by the
pojecti Widelleld M Py en be med 0 combination witk other

COmMMan conerast techeiqees suck as shase conrast and differeatial Blerference contracy
(DIC) mixrescopy. This combiration is sseful when performng live-zell imagueg 0
cxamine geseral oull morphology of viability while afso mmagmy regioas of wnerest

within cells
Une i CLEM bivs ability 1o climiette oun-of fooes light snd infsemation. 1t & ko possibe 10
Confocal laser chitai optical sérial sections from thicker speciness. A conpuge pinhole in optical peth

scannin. mimm' of confocsl mieoscope porverss Musrescence from outside of focal pleee flom being
CI,SNB colfecned by photoamdtiplics deweter of maged by camers. In CLSM, 4 siagho pirftolke
3 clures (and singhe focunsd laser 5pat) Is scmned acnues specan:n by scannieg system. This wpot
furis & rellected epi-Nsorescency anage back on original pihole. When pecinen b in
foces, Noorescent fght from it passes theough pindok to detector. Asy oet-of-facus light
is defocused o ginhole and very little of this sigaal passes trosgh (o detector meseting
hee bockground fuceesomce i groady reduced. The pnkole acts i 4 sparial Sivee for

embssion light from the spesineen.

Unt Il Thixmethedstilisesa Nk oain: whichi e frchh

Spinning di focal  weriesofth férifed dp wed I Each
mimncopy(SDCM) Huminwed pirhole oa &se is Imeged by microscope atjective 10 o diffraction-fimied
2 echures et on sege of Anerest on S5 The emnission from 1 peaci ok
Gough Niphow disc phhom-dw te odserved and coptured by 3 OCD camera. The
effecs of spinaing diss is thad sy 1 s of podtis on specines we b h
(Murminated Using \ID(‘M w eunie 1 spmn— resans that veeltime mnpr(
{30-drames-pe i Yy
teaiki pilivingeell . - "
Unit Thismett dormlive-collinaging , 4
Light-sheet Ispher Je mamecwihéghtenport] firthre
ﬂnorescencc ditsersioss. One is able 00 oack cell movemert over exterstend periods e€tire and follow
development of orgam ind tasies on a cellukar level. The oest evolution of light-aheet
(LSFM, or g¥|M) Buceescesce microscepy, tenmed Stice Sghtaheet microscopy as developad by Erc
2 loctures Betzig (Nobel Prive Lawrene 2004 for PALM sipeeresslution miceoscopy) will even

aow Uve-call imengine with super-resolved m wae oclleler localization capabristies

UntV Super-Resclution is 2 dard M) pe From Fast Flooresomer lmaging 10
resolved Mafecalar Diffision Laws in Live Cells; Phatcawitching Fleorophores in Sepers
fluorescence Resatica F v leeage Amalysis for Singhe-Melecul: Localization
microscopy Mi D Iation of N i Images; Seper-Resclution Fluorescence
8 bechures of the N le Ovgant in cells; Comekive Live-Cell ind Super-
Resohati 2 py 4ad Its Blological Appl i SAX B v amd s
Application 8 Imaging of 3D-Celtured Cells; Quantitative Super-Resolutine Micrascopy
for Comcer Bicdogy md Medicine.
UitV £ 1 i © Narascopy: AFM Super-Resohith
Re-scan confocal (STEDYSTORM) ; Sochmiic Opdcd Fhctumion hlgnb
MICTOSCo| ¢ 4
4lectures Py o AN L a
§ ~ NN WA
-
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Computational
Biology

Credits

&

dod Textbooks and Ref

Rajugeped Vacivseninal, Digvie § Jayas. (2015 Blo-fevaging: Principler. Tecknigars
and Agplicacions. ISBN 9781866593671 «CATAK2618

Alberto Deogrro, Moes A M) vas Zsndvoont, {20161 Super-Remlution Imaping iy
Biosedicios. ISBN 9781482244342 LCATY K23433

Ytjes. Douglas, Rosy, Jorpen (Eds ). (2012), CalV imagig Techoipyes Mathoa's angd
Pratocols. 1ISEN 978-1-62703-0564,

Course Objectives Student Leaming Outcomes
The clijective of this comse is W provide On corpletion of this coune, the
stadents with theary and practical stedents are expected 1
expericace of coentad to sid (o pesnsic, Develop a0 inderganding of the
proteomic end metabolontics courses and Dasic theory of these compatational
dreg design program tools;

Develop requined database axtraction,

Inesgraion, cofing for computalisaal
to0ls ond methods necessary for

all Omics;

Crease hypothesis for lnvestizating
specfic comemporary Mokogicyl
quentions, provide help to experisien
with or develop oppropriste icols
Critically analyze and interpretresults
of thelr soady with respect 10 wholle

SySwems,
unt| Comipaters in hilogy i madichee, Owww ol biologies] dusdases mdel: 2
Introduction to prosein databases, primery, secondory, ficati oz
computational biolo detabuse. Sequesce formaty & storagn, Accens databooee: Exinedt 808 o oib
basics and biological 4 i of exivting
databases
4 Jactures
Usit Lozal alignmers, Glebal slignment, Scoring mutrices - PAM, BLOSUM, Gaps asd
Pairwise and pasaities, Dot phos. Dynamic ok Neod il Wunsch
muluple sequence Algoriths, Sruith and Waterman Algorithm, Hiddes  Markow Madal: Viewrbd Algorithm,
allgnments Hewristic sppeoach; BLAST, FASTA. Busldisg Profiles, Profike based functicoal
identification.
Uni il Polymoephilsms s DNA Inred i Newt G
Genome analysis tecknoiogae, Whole Genome Auulh)y md :lﬂlhpﬂ Sequescing md mdy’- yof barpe
6 Mchres Gene pradiction, P
lmuloul pene networks, Human gesome project, (,-cwmu and orop impeovenent.
Saucly mvailable GWAS, ENCODE, HUGO projects, extrast and build ssh databoses;
Viaualizaticn tool mclodirg Astersis ad Vists for perome cospurison, Funstiooal
EEneemics cise studies.
Unz IV Retrieving and drawig M Jocude viewlng ol Swectwe
Structure and Atafysis of ligendpronh
visualization imeractions; Tools such a5 Pyol o VMD
3 loctures
g A S 3 -
\} \r
¥ bl N4 LAY 4\\""\
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Unit V Significance md need, force fiald methods, energy. bersd ml axposad residoes; side
Moleculas modelling  chains md neighiboses: fixed regions hydrogen boedy; mapping properties oo arfeces
8 leciures RMS fit of cosformens and proseln chalas, secondary

alignment: methods, evakation, soconng: proseis cuntion: backbone consraction and
side chale addison. differees types of proseis duin modelling: sh initio, heerwslogy,
bybrid, Joop; Templaye recognition end sligaments; Modellng pammeters  and
convidentioes; Model smlyvis asd wadidation; Model opti

manipoleions, amecalisg, protcin foldisg asd model gemengion, lop gementing
methods. oop amalysis. Analysis of active sies usieg differcnt medhods b stedying

protein-peolcin aneraction.
Unt Vi | I‘ywuuﬂ plex, Semi-fexible docking, Flexble docking: l,ﬂnd
Structure-based o geotein Jocale a0 ligaed optimization, Ligmd coed:
drug development Clustering. Amalysis of docking resubs ard walidation with keows formagios. Extra.
§ mcures precaiom docking platfi Lsm of Sraall le bhracies, Natiral compeond likearies
Sor vimual high twoughput screenings.
Unt Wit Quantitative sracture scivity somabips; Introdaction to chemical descriptors like
Lisand.md drus 20, 30 and Groupesed. Rader plots n-loemlhubm plots and Activily predictions,
development Pharmacephore modelisg. Pharmacophoredased screeaings of compound Nbemry,

smalyvis sod epermental validation,

Recommaended Textbocks and References:
1 Mosre, D.W.(2001) Sisinformatics. Sequence and Gesnoe Ao lyss. Cold Spring
Hewbor, NY: Cold Speing Harbor | al'nnmfyi’w-w

L Boume, P E. &Gu ) (2009) Strucmars) Bioiefe ¥ Hobok
NI Willey-Liss
Lesk, AMA2004) MorosuctionsaProsefnSoiecedrohiteccive, Fanciosand
Genomics, Onford: Ocfoed University Press,

4 Campbell, M& Heyer, L] {20053 0% Wi 2 d

Blainformatics, Peursoo Edscation.
5 Opeea, T.L2005). Chersolsformotics i Drug Discovery, Volume 23
Wilsy Online Lizrary
6 Caeciger, ). & Faged T.(2003), Chamain@rmatics: o Teethosk, Wilcy Onlise Lilarary

I Course Otpecives Student Laaming Oucomes
This course will give a beoad overview of On completion of this course, studeots
Dru romerch md developmere carmied out showld be abk to anderstand Basics of
industrial setup sowands drugdiscovery. RED in drug Sscovery wsd shoedd be able
Dlscovef}' and 10 apply knowledze gained (n respact ive
Development flodds of phanmacewtical industry
Crodts
| 2 l
Unid lmoruwmmMmlwﬁhn;umculudseuebytmnba
identification  ofdifferert tectn of maolecular ssodell tal
and molecular lisraries md high-fhroughpst m‘lSl;L g the e of the
modelling HTS proceas mnd the i of ki e and duts irg in iderriy
7 Bclures of leed compounds; tnloml drug Sesign, based o enderstanding ne theee-dimersional
v XN 0 q\.“b
A
» (Y0 Lo
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and physicochenical prop of drugs and recepiors. Maodeling drug/

recepie & with $¢ erphanis on s

. o &y inodeling el i lecube
kﬂumlhnuﬁwmmhadmﬂlmoma«lmwdwum
methods, in slico g of Hwaries Fempinical and ab-mito mehods, QSAR

methods, moleceler &versty, deskan of combieaorial libearics uf drag-like moleculies,
Jocike: snd chemical

Unt 1t lhnlmulmo(vﬁtvmguq-uum‘«ulelhdnm-m-mﬂnmdm

Lead wuamm % for beokegical activity; Uads ding strucesre activity relatioaship

5 lectures Stuctee modificetion 10 incretse potency and (herapoatic isdex; Coscept of
qeantitstive dreg design using Quentitative structere-activity relationship models
(QSAR models) basod on the fixce St the biclogical propertics of 4 dwe s
ﬁ:mno‘-sp'mn«hnku paramesers such as solebibry, lpoptiilichy, electromic
effecty, ionizati h y.ete; B pasyy dov in ssppoet of
Tt Were dead in wive studies (LOMSMS, GOMS and ELISAY

Unit i Principles of dry abiorpSos, dng metdolam and didrbueion - intestinad absorpt ion,

Preclinical metabolic stabillty, drug-dnug nteractions, plasmna protein binding ssays. mesdole

development profife studies, Principles of soxicelogy, Experimeral design for preciinical and ¢liniced
PRPIVTK stidies, Selection of asinmal medel; Regalstory guidetnes for peeclinical PR/
POVTK studies; Scope of GLP, SOP for conduct of clisiced & nen cliscal lesing, conteol
0 animal heuse, report and d o of linkcal and
precliical &ea 1o sd design ofcinical sudie.

Ut IV of GMP Dy of GMP joss, CoA,

D nwlmxy centification of GMP, Quality comtrol and Quality msurasce, Lcosepe

m;uﬁxmﬁng nd philosopty of TQM, KCH and 150 S000; 5CH gaidelings for Masufsctorisg.

4 loctures g Imparity ( ion Duta, Stabelity Studies

Unit V Otijectives of Phase L 11, 1T and IV clinkoal sosdics, Clisiced study deskgn, enrolimesr,

Clinical trial vises and documentation, (‘hm:l sifety sadios Mwmmmmdmarw

desisn reactions, Chnieal PK. ¢ 1y drigg-drag i jon sudics, | mnalyis

4 bectures and docunentuios.

Unevi Gilobal Regulatony Affuirs asd different sieps invelved, Regulsory Objectives, Regalatoey

Fundamentals of Ageocies; FDA geidetines on IND and NDA ssbmissions, Studies required for IND mnd

affairs NDA ssbmissions for cocology. HIV, cordlovascular Indications, Onslabel ws. off-labed
and bioethics drug e OCP and & Wl GCP Complimer, Fibical iswes and Compliance
4 lectures 02 curvent edhical guidelines, Ebicel Coaminees and their set op, Aninal Ethical isues

d cormplisrce

Recommended Textbooks and Referances

1 Ko d-Larven etul Teatbookn/Drug Dasign end Diseovery. 4 Ediion
CRC Press,

Kubse, H (2010), oathics an Antha'ogy. Maldon. MA: Blackwell

Nally, J, D (2008) GMP for Pharmocrutivale. 8% edition CRC Press
Brody, T (2016} Chnical Trinke Study Deslgn, Endpointuind Somorkers, Doy
Safety, ind FDA aed ICH Guidelises. AcademicPress.

~ o
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_ Coursa Otyectives Student Learning Ouicomes
This course alms % lntroduce O compietion of couese, stadesty
Environmental fosmemis of fovicamens will be ahl to inderstmd e of dasks
B . t h 1 Bloechoology. The cosrse willi ) icrobuwlogical, melecular and salytical
lotechno Ogy major groups of microsrganisms- methods, which are estensively wed in
waks in bictechaolgy w=d their most enviconmental Mosechnology
Cradis . 2
s ™ "
o environmencal appdicaticas of
u Biceechnology will be presenied in detail
cend will be supporned by essmples from
the aatmorad and intermational Bteratere
Unt | » 3 end its conmel: pollution iadicaiorns, wase
Introduction to marsgemest: domestic, industrial. solid and hazardous wastes; strain Angrovemnest;
environment Biodivessity asd s comwrvation; Roke of microongssisma is geochestical cycles;
§ loctures eoergy bolk ) | growih Kisetics and sloneney chomosil
theory, relevant bioleg tcokogy.
Unit 1l Blocemediation: Fandamenmals, mediods and seasegics of applcation (SostinuleSon,
Bioremediation o - i of metals (Cr, As, So, Hg), radiomclidies
& lecturas (4, Te), ongasic polhtarts (PAHS, PCEs, Paaticides, TNT #tc), lechzological aspectn of
bicremediotion (in ity ex sity).
Unit i Application of hacteria and fungi in bioremeSation: White 0o fangi »s specialized

Role of microorgan-
isms in bioremediation
6 hchures

unew
Biotechnology

and agriculture
11 lectures

& ding becterky: eses nd tages v disodvantages: Phyloremediomion:
Pendamentals and description of major methods of applcasion (phytcacoumulation,
pliytovolatikiceion, thiseGitraion pytowsisilizatics )

Bioi icidex Bocilluy thurieg Haculevi ek, penctic modifications

and aspects of safety in thelr ase; Blofungicides: Description of inade of actions and

mecharisms (eg Trickodermp, Freasomenss ffuarescensc Bloferttlzers: Symbicelc

systemy between plants - pani i fining wyrebiosi biza fumgi
bicsis), Plart growdy g Ahizubecteria (POPR) — wes, practical aspects sed

problems (n application

Unt v

Biofuels
11 lectures

Eavircnmental Botechnology and biofiehs biogas; booethanck biodiesek: biolydrogen:
Deserigtion of the indusrial ¢ nvolved, mik e and Nowcsmologheal
Imerveations for i of b &y oll recovery
(MEOR); Sioleaching of metal; Production of eopatics; Producticn of b

bk Isifiers; Paper prodaction: wie of xyl and white st fimgi

R o T, ks and Rk
G. M. Evansand ). C.Fuehoog(2001), Evvironoeesta’ Botechnology. Theery
and Applications, Wiley Publishers.

B.Ritmansand P.L. MoCarty £ 2000), Bowronmestal Rotackyologe Frivcile &
Agplicanions, 2% B4, MoGeaw Hll Stiesce

) Scragg AL (2005) Envronmandst fhetechoology. Peorson Education Lamined

4 1S Devitny, M. A Deashusses and T.S. Webarer, { 15981, Sofrrozaen el
FPollution Controf, CRC Press.

4 H.) . Rehimand G. Read, (2001 ), Biotachrolagy - AMulfvolvme Comprehensive
Trastive, Vol |1, 2¥Ed, VOH Pehlahersinc

ax \W"
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£ WS, Pavy,D.R. Roweind G. Tehobumoglous £21 133, Ervrpnemental Sngineericg,
MeGrow-Hill Ins

I Coumse Obgciwes Shdent Learning Outcomes
The chjectives of this course are 1o On cosplesion of this course, sdemts

Microbial istrodace stadets o dewe would Ovelop docper uadersnding
advances made io feld o(mhul of the microbal techmology and its

Technology technology for use in human welfire iad  applications

Cisiie solving peoblens of the socisy,

e

B

Unit | Microbial techooiogy in humas welfiee; Bolation wed scroening of misrobes imponan

Introduction to Ser indusry - ad in gy and its app! Advasced peooree and

microbial technology  epissnoame esiting ssoks (e, enginesred e finger proseins, TALESTALENS, snd

8 lectures the CRISPRACISY systenn s auchsties for gencens oditing, ramerption atars foe
epigename editing, and oder wols) for il of uselul microbes'
stalns and thelr applicutons; Strain isspeovernent % increase yield of sefectad molexules.
eg., anidotics, eexymes, bicfsels.

Unk it E of micrebek; Ore lesching: B duthon « biormass recycke

Environmental and remova: Bloremediation » ke waste removal asd soil sereadistion; Global

agpliations of B | cycles; sensing (sensor argiisss hklagul waony

microbial techn Tntersatioesd and Natiorn| geidelines regarding use of i

§ lectures Sood asd ph ical

Undt I8 R hi e and ph icals prod in comumon

Pharmaceutical b and bsees { i tal wed ehicaly Attribuses

Pp!lcanons of requived in mdustrial microbes (Strepoompces sp., Yeast) 1 be uwied o efficient cloring
bnl(!dmology end espeeision hosts (ologals production G dversity and trofucsion of

6 desirable properties i nduvrially imp icrob |(vrmmmwﬂfmlx Microdal
cell factories; Do ing approaches wsed o isdestn process
{Strepromyces p., Yeast)h

Unkiv Application of micrebes and microbiad p i food end heaky « food

Food applications of  processing i foud presrvation, wrdictics and : o

mjmm mmlosy crgeted debivery application — drags and veocines (!oc\cml and vird vectors Nao-

7 lectures g wiys of introducing desrable peopertion i Genenally s safe
(GRAS) microbses 1o de eacd in l'eod(ca. Yeud) - axploiting the nmu nmnl drversity
or the arvificlally istrodaced diversity theough (]

(mrtageness, procoplast Ssshon. breading, geacme shefMisg, dieccted m:hlun o)

UitV dicroty ies for di y of acrvel enrymes, dragy’ anebictics: Linits

Advances in microbial  of microbial gencenbes with respect o ese is human wellsre: Metagencmics and

“dmo]o&y ~thelr L. methods 00 soudy and applicationm/ e (srknal

B Yechres and plu-hullk environmental cham-up, global atrien crcies & glodel susainability,

& evol 1 Globul metage s mitewne - mq-;mnd
LN Bbeary md 5 ing ie wilable hosts —
seok and sechniques for dacovery/s f of novel Mgs
(£g. peotemse, astibaotic) «fc.
\ & 1 N )
\’.-}".-]I.L - \\»—\ 4 '\r/‘\\"\')
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Lee, YK (2013). Microbisd Bstechsalogy: Princisler anddpslicatiens.
Hachensack, NI WeddScientific
Moo Yourg M. (201 1). Compretensive Blocechoo logy. Amserdam: Elsevier
Neboa, K E (2019) Encyclopeda of Metagmomics, Gemes. Genomes aod
MNetageaornes: Besics, Metbods, Datobaies aed Teok. Bosion MA: Springs US.
4 The New Science of Metapatomics Revaafing the Secrade af Ow Micratvin! Maned
(2007} Winkerngion, D.C.: Natioeal Acadessics Prewi
Jorarmals: {8) Nasere, (%) Nawure Bhotechnology, (¢) Applind microbiology and
bowchoslogy, {d) Tomds in Deotechnology, () Trends in Microbiology,
{f) Cuerent opinion in Micsobiology, (2) Bistechmology Advanoes,
{h) Gerome Research)
£ Weboitex httpOjgi. doe gov‘our-science/

I_.!] Recammended Taxtbooks and Releronces:

I Course Obpectves Shagent Lawning Outcones
The aise of diis cosrse is 10 Bimduce On completion of this course, stadents
Protein methods and strategies commonly used in  Should be able 100
. . feoten engimecring Analyse sbructire and condraction of
Englneenng provebs by competer-tesed methads;
Decrive sorwcture and ¢ bysification
Crecits alpeokeing;
? Analyse purity end sability of proseins
u and explain how 1o stere them in
best way;

Explain how prodeins oo te psedfor
diffecent industrial and academic

parposes 2ich m srschee
determmination, ongetic yrthesis and
dng design.
Unt| Proten ergineering - definison, applicationic Fedlures or duansteritics of peoteins
Introduction to St can be cagiseerad (defintion and methods of study) - affisity and pecificity.
Emkin m;in«ring Spectrescopic properthes. Stability 1o changes i parnsteters an pil, semperatare and
‘ecres anino acld st Protin enginoering with ermatural
amine acids and e spplications
Untll Methods of measarng ssdllity of a prosein; Spectroscopic methods 1o wadly
subi]i[y of pmm physkcochemical properties of proteins: far-UV and seur-LIV CD; Fluorescence, UV
structure b ORE: Hydrod i progerties—visocsiny, Mydreges-deuteriam exchange;
5 loctures Bl & 0 10 NMR py - eophasis o0 ther can be

measwred'odained from NMR and thelr imterpretacon.

Unit i Forces subillzing prowins — Van der wanls, electrostetic, hydnugen bonding ssd weskly

Applications poke sizrctoe, hydrophobic effeets; Entropy - eahalpy comgensation; Experimental
5 lnctures ethods of proseln cegiscering dicecied evolumion like gene site swaration musgeneas;
Module shufMing; Galded prosein b etc., Op and high theough
she Gig ¥hgh throughput micropiate sereens #tc.,

Applicaton to devices with Sacteriorhodepian @i an cxangle; Engincerisg amidody
wffinity by yeast surfice dsplay; Applications 10 vaoeines, Peptdoodmesics and s s in
drug Ascovery.

Dt W ‘ : o

Ay b 2
(1) <N
' G I/l\\-'
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Uniniv Compuannal appeoschcs 10 prosti cagiseering sespence and 30 dructire
Computational srabysis. Data minmg. Ramachasdran map, Mechasisre of sudbilization of proteise
aEptoadaes from pychrophiles aad thermophibes ws-0-s those (rom mesopltiles; Proteisdesigs,
5 Directed evolstion for proteis cogiseering snd ity § |
Unev Cuse Stiadiea
Case studies
1 lecure
Rac wad Toxs w0 Rl
' EdheddyTECreighton,(1937), Protein Stroctare o Praviicsl Approach,
2 Editicn, Oxfoed miversty press,
Clelandind Craik (2006), Proteie Engirwering Principles andPractice, Vol T,
Speinger Netherlunds.
Musdler and Amndh, Protein Engineering Protocols, | * Edition, Hunan Peess
Ed RobertsonDE Noel JP.{2004), PreceinEngineering Methodr 1o Enzrmolagy,
IR, Flsevier Acadermic Press
1 Kyt (2006}, Servcture by Protm Chemistry, 7 Edtion, Gorland pabishers.
I Course Obectves Stadant Leaming Outcomes
The course aims o providing a geoemaland  On succesful complerion of 1his course,
N ano- broad introduction to mslti-disciplinary sdents shoukd be abie % deseriber basic
. field of senctecheology. It will Geniliarize  scimce bebind the properties of mateckls
bnotechnology fents with the o::.m ofthe at namorrere ke, snd the privcipies
Credhs p-run apgroach of | tehind od d s
ind micromechasics with $ie botiormn- compumeional technigees for stodywing
up sppeoech of chemisiry biochemisey. al

H

a development thee (s creating new and
exciting erwa-disciplinary naesrch ficlds
and technologhes. The course will akio give
i nsighe imo complete sysiens where
remosecknology G be med to imgrove

cur everyday life.
Untl Introd o Nanobéotecknology: Coscepts. historical perspective. DNfSavet
Introduction to Soemats of ssncenierials and applications with example for specific cmes; Celhnfar
nanobiotechnology Nomostrectures; Nanopores; Blomoleculy motoes, Bio-imipired Nasowrsctives,
5 lectures Synthesis and charactenzation of different nomomaterik.
Unit i Tin films; Colleidal . Self Assmibly, N jex; Narog beres.
Nano - films Nanocapsales and their charscwrisyion
5 hectires
Unit i Nanoparticles for drag delivery, concepes, of ok 7]
Nano - pmides witshiley of stminitreson theough varios mates of delivery, advartages. seaepes foo
G lectures celluler intereads sl Jorg circulati for enli d through
various anxsomical barkes.
Unt v Naropertkbes for di 20d imaging (9 sy it af sarart stirreali
Applications respamive nataparts r in cancer Serapy, nanodevices for bicsseser
ofnano-particles devebpacre
5 lectures . P
— - -
DA g Wat
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Untv N b for catalysis, develop and cluracteringion of nnoliccualygy,
Nano-materials plicigion of is aythesis, applications of nanob ysis in the
5lectures Production of drags and drug intermedines

Unit Vi Inroducticn 1o Safety of Basics of v, Models and asaays for
Nano - toxicity : Fae of in diffeest weatas of enviroament;
b lecures Ecotoaicty models and asiays; Life Cycle Assessment, comtamment

Recomménded Textbooks and Relerences

GeroDecher, Araoph 8 Schlenod (2003 MukNoper Thin Sves: Segamnbis Asreredly
of Manecompasice Materiale, Wikey»VCH Verkie GrbH & Co. KGaA

David & Goodsoll, (2004); Bletnamotechnalogy: Lesiais from Netwre, Wiley-Liss
Neelng H. Matuch (200%), Somedical Nanotackrolagy, CRC Presy

(= N P

Greg T Hentuarsaom, (2013); SYoconjugote Techmigoes, (3rd Editicnk Ehevier
Recent review papers is the area of Nanomedicine
T Cooss Onenves Student Learning Outcomes
This course will provide sradests with Bytheendofthis coune, students
Vaccines 1 overview of cuevent developments 11 shasld b abbe 1o
differest arexs of vactines Undorvaynd fandemestal concepas
Credits O buisan Fnreune sysieom and Sesic
-~ Immenciiogy;

respuraes 3 relation W infection
and vaccination,

Undersand requisament md des galrg
of dfferent types ofvactines
Understand impornce of
conventicenl wmd new emenglog
vaccine tecknologies.

Unitd Overview of Imetuse sysiees; Homas Imsiuse systern: £ffectors of et systerm;

Fandamentals of Inaste & Adpdve lmrurity: Activation of the fanwe Immanity; Adaplive

immune system Imeninity: T ond B cells ia adsptive immusity, Imaise rexposse i (nfectioe:

6 achres Correlmes of protection

Unit 1l Protective immuno resposse (n Secterinl: viral and pasasitie inflections: Prmary asd

Immune Nse dary inrsure infe Artipes md Rode of

to infection Artigen presencing cells Dendriic cells in bnrmane response: lnrete immune resporse:

a H body medi Cell medinied rosp roke of CD4v and
CD8+ T cull: Memory respaeses: Memory end effector T and 18 cells, Genesation and
Maitienasce of memory T and Beelle

Unit Vaccieation and immune resp Adj in Vacclsation; Modalation of bnmune

Immune response responses: ledaction of Thi asd T2 by sing agpeey 3 s
antigen dellvery sysicns - My d| Ly and Miceoparticles ss delivery

to vaccination
8 lectures

systoms. Cheomokines and cysokines; Role of sulsble mediators (n vacsination:
memmization aed Macoisd levmmity.

Onl

Unit v
Vaccine types & design
3 lechures

AL

History of vaceines. Convertioesd vaocines; Decterlal vaceines Virad Vaochnes Vaccnes

tesed en routes of £ ond, I Live d
nactivaeed vaccine; Subunit Vaceises snd Tovoids: PepodeVaccine

Y "

N\ .‘: 1.,/
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Une vV
Vaccine technologies
4 lechures

J(‘»\"'r( 28
\"l‘?’”

e DNAN sccimatione Mucesal

New VactiseTechrobog s Rationaipdes gned Vace
vaconation; New sppecaches for visccine delivery; Engmcerng viees vectons far
vaccnalion, Vo nesfeirgeteddeliven(Vooone Deliveny sysieres X Drseasespecific
vecoine Sesign: Tubercubosis Vaccime; Matana Vaccime; HIV/AIDS wactine; New
emerging dueases ind viocne noods (Ebola,Zika)

Recommandad Texiocks and References

A Trovers, P WalpoetM. & Shionech 5, M. 1 C2005) fromamedivodogy.

Jeewuy C
mheimmureSysternn ManthandDinmss USA Gorlard ScicnocPub
Kindt, TJ. Osbome B.A_ Gokddyy RA_& Kaby 020131 Notywlamanology
New Yok W.H Freoman

Kasfman, S H.(2004 ) NoaweVocoimationSerategies. Werdieln Wiley -VCH
JoumalAstichesirefevantissoes Jfrom: A

sl Reviewoflmemology Aamaal

ReviewoMicrobiology, Cumeat Opiicaisie e o logy NatureImanology

Expert eeview ofviccnes
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This cosrse will provide a perspective On completion of fhis course, smdents

Medical and exposiee 3 medical wpacts of hcnald bz able 1
b boceriology, virslogy. mycelogy, Caosrpare and contrast Sffereon
MiCl'OblOlOgy perasiology and uhdwmm microbial diseases, mcluding
s with concepts of sympioms, p p of differeat types of patko-
al.ld lnfemon transmission, prophyiaxis and coowol, gens, and mechonisms of pathogenesis:
Blology s concepmal snderstanding of hoet — Sramaarine selé o Most i ialbctiows
pahogen inersctions using well cherae. discase, mcloding satueal barrkes to
e Verized sysmems as exampes. Tho stedent infection, inmate and ssquired
'_'. ol have & good griop of Ssease Irerrvane responses Lo Infoction,
u casing micrebes and thelr inpenctions and inflammation;
with host Corrpare and contrial eaperimens ]
approaches for Mentifying vinukeece
penes and advamages @sadvantages of
each sppeoech for spesificpathogens
rit | Nonml mieroflora (microblome) of duman body and (1s rde Skin, meuth and
Bacterial diseases pirstory tracs, intentired trace, srogemital sract; Pahogenesis snd vinslence Exon
A Isctutes - Koc's k Adh wd & 3 Tesitw, Frcey Aniphegecyta
facoors, Anthgenic by ron hoa; BactiTus sntinacs, Clesiraiiue sppe,

Corgnedacteriar diptherine £ coli, Vitvis dulerse. Miobacter pyfort. Selwomella
A Ami ;umwhv b.hnrﬂl l;mra\v lurn-u nnuwhw M,rnhnrmrv

5P, v \
sum(u and Swh)iwo«al L Ambcmml py (with exsrgples
- Inbibition of cell wall symiesis, inhitition of cell Iy furctice,
luhlullnl of pectein and mclek acld syaih bolises: Deeg resi ~ongn
{penetic and 0 » icrobil activity tv oitro sad i svon,

Muli-drug resatance ind it mechaniens e g MOR-TS.

Unt e Viral Pathogesesls - Rouws of entry. Viral speead (Jocad md systemic infisction’). Vil
Viral diseases persistence (chronic and kwent nfection); Polio, Chicken pecc. Mumps, Mewdes, Rebells;
lechures Viral & hagic fever, viml baliti, Desgee and Yellow fever; Mflusaxa virus
mfoction (caphasis 08 Avien and swise flu), Rabries ond Prion discases; Hepatlths
aed Humen Cancer viruses, Emerging viral diseases - Ebola, Marburg, SARS. llun.
Chik Zikn, Chandipurs: Arsiviral chenod nd Viral vaccings; Nach

asd nacleoiids analogs, Reverse masseriptase iohibaor, protease [shibice, fusion
lnhibisor efic, leterferons, Killed and atteouated vaccines.

Une il Types of Myosses (with spacific example of cousative fungs) -~ Superficlal, Cutyaeoss,

Fl-lll‘ll and Sub-cutanscos; Types of Mycoses (with specific o\mm of cusstive furgi) - Endemic

prommn infections e Opportuistic; My and Antifargal ch ~ Mycetiven, Aflasocias,
chnses of cumently mllﬂe drugs and new nhibiors (n the pipeine. Protoeoen
dlssases « G b 1 Mmm deeping mckress: Mabwia,
wapmﬁum fection by Hel - N T dou, Contoden

Unt IV Syphilis and Goneerheal mfections: AIDS aad Lentvinal infection; Herpes nlm-m.

Sexually transmitted  Chiemydial iaficsions (Cleryidia trach plwm and Ureap

diseases and Yosophemosis; Coapesital viral infections — Cysomegalovinus, Varioeka zoter, HAY,

congenital infections  Emerovirus. Parvovine 519 et

Qe b ah R
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fonmacedid Bictech Carcata| 265

Program Revision Criteria - 1 (1.1.2)




TS gl fRgafdeneaa

(A Ry b 2009 3. 25 3 sl s B e

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.)

Uty 1 lleler end Priciphes of microbesl pesfogenesis, host

Hast-pathogen damage, ek Y responses, adaphath segics of pathogen- irepact of host

interaction ad pathog: lism on i y and patkogen sarvival, Cheonk pethegens

& oo wd s of  Evasion of pathogess; -
anerastion Mycodaciertng taberewloss, Borrelu burgdorfers; Virsses - host ileraction

HIV, Infh ¥ ~ Bbost ! o, Le mapr

Recommended Texthooks and Refetunces
KC Carvoll, SA Morse, T Mistmer, S Maller. (20 16) Jawerz, Melnick and Adeibergs’s
Madicsl Microbwslogy 27 ecition, McGrw Hill
J Orwen, ) Pyt and Sharen Steanfeed, (2012), Kby Ivmiusbogy: 7 edition,
W.H. Frogman and Co
IT Kidva, NA. Cormck, PJ Plasainer, Q Zhasg, T Nic
md BH Belsere. Virubmeor Michsuboes of Bactensy’ Pathogess, (2016)
5* edithon. ASM Press
N Kurmer, AK. Abbas and JC Axter, (2015), Rablvins & Cotran Patbalagic Basts
of Disctse. 9 Edigion, Elsevier
K Mumpby and K Weaver, (2016), fmevy's invminobiolegy, 9 Edison,
Garland Science
AK Abbes, (201 5), Cellwlar and Melecadier Insmigy 2" Edicion, Ebevier.
Ananthararayan and Paniker, Tevthoek of Micreficlogy, ¥ Editioa.
Baveja OP, (2001} Tertivok of Micrabialogy. 5 Ed. Megraw Hill Educasion.

holson, IP Baarentive
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Course: Animal Biotechnology

Course Code: MBT 309T
Course Credit: 3

Unit 1
Introduction 10 the balasced salt solutions und ssmple growth medium. Brief discussion oo

the chemical, physical and metabolic functions of different = of cudture medi
Serum & protein free defined media and their spplications,

Unit 11

Primary and secondary cell culture, Development of cell lines, Biology and chamecterization
of the cultured cells. Basic techniques of lisn cell cul in vitro,

Unit IT1

Maingenance of oell cullure, Cell Prssaging, M ing p cters of growih, Mensurement

of viability and cysotoxicity.
Unmit IV
Cell synchronization, Cell transformation. Apoplosis, Cryopreservation, Commen cell

culture contaminants.

Unit V
Applications of animal cell culture: cedl cultere based products, vaccioes, Hybridoma
hnology and lonal antibodies, stem cells and their applications, Animal cloning,

IVF techaology. Organ, organotypic and histotypic cultures,

Suggested Readings

1. Culwee of Animal Cells: Freshney

2. Animal Cell Culture: John RW Masters

3. Animal Cell Culture Techniques: Martin Clynes

4. Transgenic Animals: Generation and Use: Louis-Marie Houdebine
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