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Courses which focuses on Professional Ethics, Gender, Human Values,
Environment & Sustainability and other value framework:

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

MBT 303T Critical Analysis of Classical Papers

MBT 304T Bioentrepreneurship

MBT 305T Intellectual Property Rights, Biosafety and Bioethics
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Scheme and Syllabus

Syllabus
M.Sc.Biotechnology
(2021-22)

— Tt

M 5109y F YRR Ty 1
Course Subjects Hours/ Credits
| led N week
MBT 1017 ore-1 | Biochemistry 03 3
MBT 1027 Qt_)re -2 _(_ell _and Molecular Biology 03 3
MBT 103T Core -3 Plant and Animal Biotechnology 03 A
MBT104T |Core 4 | Microbiology 02 2
[ MBT105T [, o Genetics - 02 7 z
irlABT 1067 Core-6 Biomthﬁa_ - | 03 i -3
; s _ Laboratory
| MBT 1071 [ Lab 01 Biochemistry and Analytical Techniques | o8 | 4
| MET 108L | Lab 02 Microbiology e 2
| MBT 108L Lab 03 % Plant and Animal Biotechnology | 04 i 2
Total 32 | 24
Code Course Subjects | Hours/ week | Credits
opted 4 |
|MBT201 T | Core-1 Genetic Engineering E 3
MBT 202T | Core -2 Immunology | 03 3
MBT203T | Core 3 Bloiuformatics o 3
| MBT 204T | Core-4 Genomics and Proteomics 02 2
MBT205T | coreos on 2
MBT208T |coe.s (EINEEN fc Communication | 0z .
MBT207T | Elective-1 i = 2
MBT208T | ejoctive-1 Human Genomics \
: MBT209T | giociveq | Nanobiotechnology e
‘MBT 210S | Elective | MOOCs course to be selected/opted
from SWAYAM portal (SWAYAM- ‘
B | BIOTECH-1) | | ] |
= !.Abonmy
MET 211 abo1 | ~ Molecular Biology and Genetic Enginecring 08 4
MBT 2121 tab02 | " Immunolegy ) 06 3 1
I Total T 31 24 |
Course
: opted —; . week | |
MBT301T CQ!’E:L* = Rioprocess Engineering and Technology | 03 | R |
MBT 302T Core -2 imerging Technologies | o2 i
MBT 303T |Coro-3 == A 02 .2
MET 304T | Cored | 02 2
MBT 305T C m:‘»S )| 02 2
MET 3067 Core -6 fn 2
BT 3077 | Core - i Research Seminar 02 2
= Vi [ .
Ll I." NI e WAt
A & I.“;.:' R A ) Y \

\ \ e

(V‘}\ 2 h\fé»)‘ a \i\—’\
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e L lk[ sment of Brosechno! i ,(A(i\f
_MET308T | Eleclve | Microbial Technology 02 2
_\OET@T | Electve | Computational Biology ’ ;
(WBFSOT | pacten - | DNG Hisopvory S Dvalonmmn: |
MBT 31 1 I_ | Blective | \_l_gcclnos = .
MBT312T | gective ] 7F~’rotein Engineering I
MBT313T |goie | Medical Microbiology and Infection
! i Biology = e
MBT 314S° | Beclive MOOCs course to be selected/opted
f from SWAYAM portal (SWAYAM-
. BIOTECH-1) N
"MBT 3 15T | Open Application in Biotechnology
o (The students will have to opt an open elective course from 0s
the basket of elective courses offered by other departments 5
of University)
. Laboratory —
MBT 3150 Lab 01 Laboratory VI: Bioprocess Engineering and Technology 08 4
MBT 316 L Lab 02 Laberatory VII: Bioinformatics 04 2
Total 34 28
Code Course Subjects Hours/ Credits
opted | wook =i
MEBT 401 Core -1 Dissertation 32 20
Total 32 20
Total Credits 96
Note:

o The students will undertake industrial tour/visit during first year of M.Sc, programine as part
of skill development, After visit students will be required to submit a report/certificate for
record. '

The summer/winter training 4 — 8 weeks is compulsory for DBT sponsored students and
optional for other M.Sc. students. After training, students will be required to submit the
certificate for record.

* Open clective course will be offered in the odd or even semester as approved by the
university.

)
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Department of Biocchnelogy. GGV
GlicloB R Pasternok )1 &atten, C L0101 Molec, Totechnology:
PrinciplesandApplicationscfRecombinantNA Warhinpoa, DCASMPress
4  Coleman,W.B. & Tsongalis.G.J.201 0y Moleculartdisgnostics fortheClinical
Laboratorion. Towowi NJ: HumanaPress,

" Course Objectives ’ Student Learning Qutcomes

The objectives of this course ure 10 Students should be able w:

givebackgroundonhistoryofscience, +  Understand history and methodojogies
emphasizing methodologies used to of scientific research, applying theseto
do research, useframeworkofihese recent publishedpapers;

c methodologies for understanding effective - Understand and practice scientific
lab practices and scientificcommunication reading, writing andpresentations;
and appreciate scientificethics. « Apprecise scientifio ethics through

casestydies.

Credits .
ws

L2l

Unit |

Empirical science; scientific method; manipulative experiments and controls; deductive
Historyofscienceand  and inductive reasoning: descriptive science; reductionist vsholistic biology.
sciencemethodologies

8 lectures

Unit I} Choosing & mentor, lab and research question; maintaining & lab notebook.
Preparation for

rese

2 lectures

Concept of effective communication- setting clear goels for communication; determining
outeomes and results; initinting communication; avoiding breakdowns while
cop—: ,

wmfaﬂwhd&cdwmwmwdlﬂmmmub-fm
preseatation skills; preparing and peesenting using over-head projector, PowerPoint;
defending interrogution; scientific poster

in group discussions; Computing skills for

information searcly; search engines and lhw mechanism of mhmg; hidden Web

and its im| N tion between
scicntists; ¢

Unit IV Technical writing skills - types of reports; layout of n formal report; scientific writing
skifls - importance of communicating science; problems while writing a scientific
document; plaglarism, software for plagiarism; scientific publication writing: el ts
of a scientific paper Including abstract, introduction, materials & methods, Tesults,

- discussion,references;draflingtitiesandframingabstracts;publishingseiehtificpapers- peec
review process and problems, recent developments such as open acoess and non-
blindreview; plagiarism;charocteristicsofeffectivetechnicalr ication;scientifi
prmn;wlms; ethical issues; scientifiomisconduct.

RN -
‘QQ\/ NG .
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sl fimdamentzls of Emvironmental

Department of Biotechnology. GGV

Course Objectives Student Learning Outcomes
This course aums to mroduce On completion of course, studenss
willbeabletounderstandusaofbasic

e Bi0t2Cnolozy. Thecoursewillinroduce nucrobiological, molecular and analytical
/  mar STOUDSO A CroorZanisms- methods, which are extensively used in

tools in brotechnolozy and their most enviroumental biotechnology.

Credits important envirommentsl applicagions.

= The environmental applications of

u biotechnology will be precented in detail
and will be supported by examples from
the nanonzl and temations] Literanure.

Unit |

Unitll

Incroduction to enviromment; Pollution:air. water, sotl, noise; pollution indicators;
Climate change Brodversity and its conservanon: bio geochemmcal cycles; mucrobaal
ecology.

Wase management: domestic, indusmal, and hazardous wastes (storage, Tansportamon
meatment and disposal); solid waste management, wastewater charactenstics and Teatment.
Teatment strategies for effluent generated by distillery, peper and pulp indusmes, texnle
industries; waste to enargy, recycling and reuse.

Unit IV

Bioremediation: Fundamentals. technological aspacts and strategies, bioremediation
of metals, radionuclides, orgamicpollutantsxenobiotic: Application of becteria and
fimgi in bioremadiation; Phytoremedistion: Fundamentals and description of major
methods of applicadon (phytoacommulation phytovolatiization rzoflration
phytostsbilization).

Biopesticides, Bioinsecticides, Biofimgicides, Bioherbicides: genstic modifications,
mode of acnons; Biofertilizers: Symbioticsystems between plants—microorganisms,
Plan: growth promoting rhizobecteria (PGPR) —uses, practical aspects and problems
inspplication

Biofuels: production of biogas:biosthanol biodiesel:Unlizable biomass microorganisms
and biotechnological merventions for optimization of production, Microbial Fuel
Cells Micobiolopcally enhsnced ol recovery (MEOR): Biclkaching of metals;
Bioplastic.

Courses Focus on Employability/Entrepreneurship/Skill Development
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Uspartment of Hiotkchsology, GGV
s Student Leaming Outcomes
The objeczves of this course o 0 Srmdont: dbould be abls to trin in the
Exmili & ithchsichenanTe mnofh\pm‘bmldng:ﬂ
to maks Som spprociate bow grommd- 2o of sddeuimg e & with

. ;‘11 toeaking diucovenies wem mado withowt,  rmadly n:ﬂahbmchmlm

A list of zixteen classic papers and some suggested reference materials:
Sylisbus 1 Studies cn the chenmcal ashurs of the sub dcs Soemation of

Molecular Biology Pa inpesInd: fermtcabyadsienmbamsisicacd
fraction isclated Sroes Preumococous typell.
Avwery OT, Macleod CM. McCarty M, § Exp Mod. 1944 Fob 1:7%(2):137-58
Note: This paper dazocnstrates St DNA = the forming Principls crigmally
Sascribed by Frednck Griffith
Indopeadent fmcticus of viral pro%im aad mcledc acid in wowth of bacsriophage
HarbeyADandCasaM ;T GenPlryziol 19520May236(1)39-56,
Note: Note: This paper deznonstrates that DNAL and =0t prosen, coesponsat of
plages suter bactarial calls
1 Mescul S lescacids wrachrefardscn ik licacid
WateaDandCrckFH Nature, 1953 A2 5:171(4356):737-8
Note: In this one page papa Watsen and Crick £rst descnbed the soucnze of
DNA doubls helxx
Study balp - Wation_Crick Natos_1953_ammctated
4 Transpomble mating type #aes inSeccharomycescerevisioe
James Hicls, Joffroy N. Stathamt AmIS Khr‘hmn"R‘ 478-

1

+53,1975Note: Thispaparpronidadaid bypothasis’ofy =z
po sminchss Le. msronvenion of mating types in yeast [N cerevisiae) occws by
DNArsamangemenr

5 Mosselsonk Stahl . 2 — & oTNA
\bsdendthlFW Ptod\un.-lndScdeA. 19583'&1544(')6’1-3‘.‘
Note: Theaxperi docEDNArspl:

Mmu“hmbmﬂﬁlwmhﬂm

Al 3

o

Tetrabymessteloamaras RNA;

Guo-Lianz Yo JoimD Bradiey, LaunaD Asr@t Flizabethf] Blackurn, Navas
344, 126-132.1990

Note: This paper d St the tel the template for
tebomerg symtheds

Syllaous A prosm-conducang channe! m the endoplammic retouium

Cell Biology SimenSMANDBlobelG Coll 1991Myy3.653)371-80 .
Note: This paper damscnstrates the existence of 3 protein conducting channgl
Study balp - A beief history of Signa! Hypothesis
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Departmant of Bictechaolozy, GGV
Ideans of 23 compl groups reqezed for post-manshitonal susat
in &6 yeast wecrstorypativay
Nowick P, Feld C, Schakoman R.; Coll. 1980 Aug 21(1):205-15
Note: In thiz groumdirsaling popar Randy Schelmm's group wied 3 mutamcoos

wree for fast sodmanring veast natames 30 sdamify geoes imvolved i call wecreton
Ay 2 trea peste: VPECtREETRCITIAr 1200
ol ;

sadoplaszzcroticaiun

Deskaiss RJ and Schelom R 7 Coll Biol 1987 Ang 105(2) 63345
Note: Using anothar ysat xumticn wree Schakmon kb idantifies Secél, a
component of ER. proteiz Conducting Chammgl (PCC)
Sugsﬁdrﬁumpupﬂ' A baochsnsical asaay for sdantiSication of POC.

4 3om of the Transport of Protein b S ive Conp
of thelGolg
BalchWE Dunpin WG, BraallWA RothmanTE  Cell 1984Doc 39(2P1):-405-16
Note: 'nmpqw&smbi .auz:ngup of 23 in vitro eccasttated sy Sor

b DEXE LyprredieumZendarifoanmd
gtharnlaculplay A princIudingNSF SNAPetc
PR S 2o R o 2
-, e - v
BrackC HiramaM Lanhard-SclrllarR. TonsgoaS (Call 1978Sepc 15(1):1-14
Note: This study d DNA lovsl moleculer details of sematc
of obuln 0s e lesading % the senaraten of
functicnally campetant antibody ganarating genefollowigrecambians
g ¢ ona
odermcogriticn
MLMMLC&. 1991 Apr %63(1 ‘1"5—8"
Note: Thispaparsuggestitiandifiscectr bari atithdiffare:
coll-specific sxpross d’a h spor i [ hiia olfactory
P e : B

YidzA Toomuige VakRD, SohanPR.; Scieace. 2004 Jan3 0, 303( 36 58):.676-8
Note: Tizs papar shows that kancsin motor works as 2 twc-2eaded dixoaric moter
walking hand-cvar-hand nvdbar than 5o 2n inchrorm s microtsbels tract using

the energy of ATPhydrolysi
Sytiabus : hhﬂnmsm-amm“dpohm.:lxumphm
Developmental (e N ~Volherdend Enc Wetschares: Nazeze 287, 795-801, 1980
Blology! Genetics Now: Thissingiammgens siscrossidunsfodmsjcrinyoéthodovslopmantallyimpes

ot mRNA
Anderson KV and Nosslein-Veilard C: Nanurs. 1984 Sep 20-26:311(5%983):23-7
\oﬁ Thsamdukn&dmﬂodfhtww dorsal-venal pattern

formation is stored a5 ] mANA in 365 and devised the method of
idantifying gemos ancoding such menss
Hodamubog sigmalling i 90 oo reg zeraflagell
kammcm&\w'
Natzs. 2003 Now§ $26(6962):83-7
Nw:%dﬁoxmddmﬂvmpmmmﬁam

Se0es wresn wizich identis lp&ﬂax:mﬂ;awu{hﬂp‘aﬁg
uigmaling patinvay. Evsataally this dixcousry b our undar ding
meckazizms of action of sigmlizg petiways by & ing cexral le of
cilainit.

Suggested Raferuwncs paper - Dewim and axecunca of a sesbryonic Jethal zesation
LCIRAR I INOUS.
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Course Objectives

Rewearch and Tbusimess  belozz
together and both o needed. In 2
 Jindustry, thare s an waent meed for

Deopartmant of Bictechzology, GGV
Student

Leamning Outcomes
Stadonts should be able to gam
catoprencenial okl understad the
vasicns opentam imchved =
weantwre creation, idantfy wope for

pecple who combme  busimess emcrepraneikip i biowciencos and
Imowledze with the mdarstading of utilizg tho schemos promoted tarongh
science & technoloy. koowiedge comars and vanous
Bi hip, an imerdisciphmary  agencies. The kmowledge pertamng
m,n’.nlwsmdzbomlm to mamogement should alio balp
of bow 1o zamags and develop life wisnce  studsans to o able 1o build wp 2 stroxg

companie: and projects. The objectives of  Detwork within the mdnstry.
this courss am % %ach smdeon about
mdmm
ideotifying a2  winmng  business
oppormnzy, sxharng  fundmg  amd
bunchizg 3 busness, gowing ad

2 2% o amd
harvesting thare wards.
hzod:cumdswpnm&v erensurszip, Types of bic-mdstris 1d ¢
huaemscs b the sub-mdustiss of the bio-wcix ez phmmn:alnxl’:‘hsmai
: biosack), Stratezy 20d op of bio-secter omes: Factors shaping oppornmition Sor
in bio-business H“d prensurihip in bic-wecior, aad the busmes: mphcations of those
8lectures opPOTIEIDE

& scope, £ lovels, roles, Exzep hip &
mdﬂkdmﬁmﬂ@ﬁmﬂ&\b&mlﬂpm
(MSME)DBT, BRAC, Maks m =iy imtpc dmantom of patentng &

commaercialization stratemes

}amuw&uum:hw axd pr of

wid Snanciars, go and ¥ auth Pncagm market
devslopment expanticn, wmmdﬂm took and comcepts,
PTM matrx

Basic cootmact principles, diffarant types &wnﬂcwmnpal.\
found in jeimt vemtze and deslopoua: am akills
Buuiness pla prepension chuding sanory and legal requiemants, Busingss
Soasthilary stady, Collaborations & partnarshop, Information technolozy

Q&qcm&ru&uwmbpxw-mnd
Tochnology tamfar agencies, Und dag of i and
mdcmwswcmmmxmm
betunen Good Laboratary Practics (GLP) regslations, Good Chimical Practics (GCP),
20d Good Manufacturing Practics (GMP) regsdaticns

Recommended Textbooks and Refarences:
-\duns.D I.A.Sm) C.(2008). EncerpriseforLifeSclentists Developing
3 BloxhamScicn.

opr T heBiosciences.
I Shmasek C D2014) fho«mmbmumrma Nﬁ.pxwﬁngxnnop_tq md
Leadingh hi A &

ofElseuiar.

LI

Fleviar AcademmcPr

¥ —
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Departmant of Biotschuology, GGV
Ot A, &Zucchell, A Susiness Modeling for Life Science and Blotech
LCompanies CreatingValveandCompetitived dvantogewiththeM Sestonefiridge.
Routledzs.
4 Jordan JF.(2019) Innovotion, Commercialization,andStare. UpsinlifeSciences
Lendom: CRCPress.

Desa, V (20005 TheOynamcsofEatreprenes v tondWenag
Now Delli: Emalyys Pub Houss
——— e S L aruing
The chjectives of s course ars Qutcomes Ou completion
To provids basic koowledgs oo of thiz courze, stadents
imsliecraal property nights and ther sbould be able to:
implications in bologcal Undsrstand the masiomale for and
Zoandprodacidetelop amumst IPR. andespeciallypatenss;
Tcoocouimxhx Undsrstand wiry India hos adopted
witindia' SPRPoiicy, an IPR. Poiicy 2ad bo familiar with
To learn bicsadery and nsk assessment wm«mm
of product: dartved from bectachnal Und difforemt  types of
£y and repulazion of suchpredn zmllecta] roperty nghts = ol
To becoms fuxelior with ottocal insnes and protection of producs dermed
in taclomcal rescarch. This cowrse from boosscinclogy researck and
will focws on consequeaces of ivmos mised to appbcation and
teomedical rewarch chtimmepatars:
camologiessachysclommgofabol Gem knoniedge of bicsafsty md
Sansny, genscc modifications, sk assessment of productidered
DNArgsting. fiom recomsbinest DNA rewarch
and eovirommentl melease of
amstically modiSsdormmiam:,
1 md i ozl rogl
Undsrstand ethozal apects mlated to
el w 1 b 3, !hm,_ s
:IMb!j
Introduction to imelectaal proparty. patents, tedemwks, copynzie & related righes,
indmrial dosign, taditional knowleds piocal mnde ion of zew

Unitil

Mmmwfuhmmofmmnnkuam
Ierodnction %o history of GATT, WTO, WIPO and TRIPS; plaxt variety protection and
fmars Tighn act; concept of ‘pmer wt': imwetcs in coment of T an’; patet
databazes - cotmery-mise patat searches (USPTO, India): amlysis and report Soarmation.
Basics of pasurs: types of patsans; Eistory show passa, WIPO Treaties; Budypest Treany;
MCWMMMmlxnmrmdpmmm

pm-mmudcanp}n i ?CTads ] pasnt ap ; Eimg
of 3 patet 2p 3 icns befors p discl ‘noo-disclons - potent
lpphnur‘m nd includ: r.hnu s of Nas | Boo-divecsity -\nhmn
(NBA) and other remaatory bodes, fe time Srames; 2 jomal

Togarsaxnt, fnxacial assistance o petamting- infroduction to existng )..‘nms
pubiicaton of pasats-pzete of India, stanzs = Enrope and US: pnnmﬁmm
meaming, scope, litgydom, cae studies and swxples;
manm'. Licensing - mzhnh.hm’onk\ pmnsbvmwchmdm
and ity sona] mios in India and abroed, colaborative rescarch
bﬂwxdmd‘ﬂﬁ?buﬁtm&tm:gmgmm conznarcial
(& I) and ace-c
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Deparment of Biowchneology, GGV
Biosafsty and Biosscumity - duction; 2swcical background: mtrod: to
ologcal safety cabinsts: pramary ﬁx"‘ & &oﬂﬁ'\ln!hGRAS
mhouﬁwh'ﬂ of specific mi der biowfety levsls
ﬁ:mﬁcum:emndmfxudmhdﬁﬁmmcfma;_\dmp:ﬁmd
sty of plants - 5%q sspnnmkmam comcepts
dhnﬂurﬂndmbsmnlqmihxe mk- ] Tk ad
food and foed safoty okl F goals, compdl
of mlevant mformaation, risk ok izatico and devslop of amalysds plam sk
of aRooc ops vscisgesic plants or products demved froms RNAL
genoens sditmg tocls.

Inmemasional regsiations — G = L OECD & deodx
Az fus; Indian rogulas —DAmndmhi. idamcs doctmants,
Mxmemmcmmmwwmd
Biotschmology Remilmory mhorsy of India biomkty lwels nd
a:gxr\ofﬂ\.-\upc'mﬁddm bicsafory musarch Tials - stndaxd

delines of state gov ; GM Inbel: ing - Food Safety and
Smdx&kﬁnryaf:ﬁ.‘(?ss.-\n

unty Introdaction, etical condlict: in d scd - it ith Tooes
Bioethic in hn'ﬁ care - pmn cmﬁdn:m‘v imformed comuent, suth Scal
5 lacures i e, I mastc z oo teopy,
lmtdom Bicethics = c!magaﬂm:eﬂmmnnd
xnm] sxpermeoration, Xl ng.hsm Agncultural  biotechmology -
Iy d food, sk Iabeling and public opimica. Shanag
bnnﬁnxﬁmmgﬁ::ww - Prowction of envircnment and biodiversity
—biopiacy.

!_'._I Recommended TeX:bo0ks and References:

! Ganguli P.2001) IntefiectuniPropertyRights: Unleashingthe Xnowledge ki
Now Dellii: Taty McGran-Fll Pub.

2 M UPRPobicy Depar findesmalPolicy4Promotion Mmsryed
Commoarce Gol

3 CompicteRef IntellertaaiPropertyRights Laws (2007)
Seox White PubbcasionOct.

4 EuhsoH 2010).Rloethiccandnthology Maldea MA-Blackusll
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