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Svllabus

Bachelor of Science(Hons.) in Biotechnology

B. Sc.(Hons.) Biotech nology

Desig}lcfl as per Syllabus Development Guidelines of
National Education Policy-2020 (NEP-2020)
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Year |Sem | Eiger | Paper Title Theory/ | Credits |
e | / ' |
§ScT 1 [ BIOOIOIT | Biochemisiry : practel
 B100101P | Biochemistry Lab Practical C
_B100102T | Cell Biology o £
B100102P | Cell Biology Lab Practical | 2 ,
BI100103T | Genetics [ Theory Z |
"B100103P_| Genetics Lab Practical 12|
Minor Elective Theory 4* j’
- (Other faculty) i.
A Vocational Skill Development course Theory 3 |
. ' H | Co-Curricular Theory 5
; ! 25 |
=11 | ]
BSc. I |11 | BI100204T | Molecular Biology Theory 4 |
| B100204P | Molecular Biology  Lab Practical 2 |
f B100205T | General Microbiology Theorv 4 |
' 'B100203P | General Microbiology Lab Practical > .
' B100206T | Immunology Theory 4
1 "B100206P | Immunology Lab Practical 2
' | 1 Vocational Skill Development course Theory |3
I; H Co-Curricular Theory
! 21
|
BSe. I | BI00307T Bioinformatics &Biostal!s:?cs Theo'ry 4
n "B100307P | Bioinformatics &Biostatistics Lab | Practical 2
i "B10030ST | Animal Physiology Theory 4
l "B100308P | Animal Physiology Lab Practical i
| B100309T | Plant Physiology Theory :
B100309P | Plant Physiolog Lab Practical :
! L =————T\Tinor (Other Faculty) Theory 4
l; i1 Vocational Skill Development course 'I_l:eory 3
i' . icular cory =
| H Co-Curr 55
T
I
- -
BSe—TTv—TB100410T | Bioprocess Technology o i
L1 I R



T o4 10p

{BIO0410P | Bioprocess Tech .
Brood T | lr,m-'irm\menlalcgzgtlgtﬁfnz?b Practical C)
BIO0ALIP | Environmental Biotechnology The°f>’ 4
B1O0412T | Recombir ogy Lab Practical 2
B1IO0A12P | Rec Mant DNA Technology Theory 4
__i___ﬂ,_,_L___ C?v.ii?&.?i]llgkﬁrg chl1nology Lab | Practical 2
i " il o = ey elopm.enf course | Theory 3‘
O-curricular course (Qualifying) Co-curricular course
(Qualifying)
21
i | Core Papers
= :il.l.'ic. V BIOOSI3T | Biochemical Engineering Theory 4
B100S13P | Biochemical Engineering Lab Practical 2
B1O0S1AT | Plant Biotechnology Theory 4
B100S14P | Plant Biotechnology Lab Practical 2
B10OSIST | Animal Biotechnology Theory 4
| Co-curricular course (Qualifying)
B1OOS16R | Industrial Training/Surveys/Research | Theory
Project (Qualifying)
Elective Papers
B100517T | Basics of Forensic Science Theory 4
B100SIST | Molecular Diagnostics Theory 4
20
L Student must opt for any One of the 2 elective courses
Core papers :
RS |V B100619T | IPR, Bioethics and Biosafety Theory 4
mn B100619P | IPR, Bioethics and Biosafety Lab Practical 2
B100620T | Entrepreneurship Theory 4
B100621T | Food Biotechnology Theory 4
3100621P | Food Biotechnology Lab Practical 2
| Co-curricular-Minor :
B100622R lndus!r‘in‘l Training/Surveys/Research Project
(Qualifying)
slective papers -
_tll}%lg%%_L Genomics and proteomics ?:eory j
B100624T_| Enzymology = 2

Student must opt for any One of the 2 ele

ctive courses




Programme/Class: Certificate /B, S -
tHons) (1) ’ Year:First (1) Semester:First (1)

1 Subiject- B:
Couse Code: BIOOIOIT i"blxjwoloy

| Course Title: BIOCHEMISTRY

Course Outcomes (COs)

LN . -~ 1
| After su.c?ssful COmp[&'lIOE‘i of the course, student will be able tor
* understand the significance of Biochemistry '

e leam the chemistry of carboh ipi
‘ Y vdrates, lipids i i i
e understand the basics of €nzymes, Fe e e

* understand the metabolism of carbohydrate and proteins ~

» know the chemical structure of ides i
] nucleotides including thei i
primary. secondary structure of DNA and RNA T ol

Credits:4

Core Compulsory

Maximum Marks: 100
{(T{UE)+25(CIE))
Total Number of Lectu res-Tutorials-Practical (in hours per week)L-T-P: 4-0-0

Minimum Passing Marks: As per University norms

Unit | Topics No. of Lectures

I lntro.duction and history of Biotechnological science with 2
sPeCIa[ reference to contribution of Indian scholars in
biological sciences A historical prospective.

II Amino acids & Proteins: Structure & Function. Structure and 10
properties of Amino acids, Types of proteins and their
classification, Forces stabilizing protein structure and shape. |
DifferentLevel of structural organization of proteins, Fibrous
and globular proteins.
Carbohydrates: Structure, Function and properties of
Monosaccharides, Disaccharides and Polysaccharides. Homo
& Hetero Polysaccharides. _ .
I Nucleic acids: Structure and functions: .Physwal & chen:ncal 12
properties of Nucleic acids, :NLICIBCESIC[ES & Nucleotides,
purines &pyrimidines, Biologically important nucleotides,
Double helical model of DNA structure and forces
responsible for A, B & Z - DNA, denaturation and
i DNA.
v ﬁr;?:;ra;mc?j re and functions TCIassiﬁcati'on, nomenclal-tére 12
Phospholipids, sphing"‘,‘pldé,holgezg::lp' 5 oo *
gﬂg'l_OSlde?: Pﬁsz?ﬁ':f;:fi classification of Enzymes, 12
v Enzymes: hm:eoenzvm ¢, Cofactors, coenzyme, prosthetic
:'rzlf:: z;r;;'lloiyme;, monomeric &oligomeric enzymes,

. enzyme activity,
i ransition state, enzymes
activation energy and t features of active sites, enzyme

specific activity, common
| specificity. Ky
____‘_‘_-_-_--__ _—-__——._-—--———-—————-_—_-__




l. Harper's lllustrated Bioehemifugges:ed Reading

try
Rockwell, Pub: \ - -+ = RK. N , 4 |
) Pri;ciples OtflgiotCLCGra\\ Hill lntemational Ec;:;"a\ D.K. Gamer, PA. Mayers& v.w {
2. eMmistry _ : 'on. ’ S
3. Biochemistry —G. Zypay Pt:,h:;nger. Nelson & Cox Pub: Macmijl
4 15N \W e “h an

4. General Biochemistr_\;__ Weil Pub-ﬁ' C. Brown Pub.
Biochemistry — Lubepg ‘

New _-\Qe Intl Ltd
tryer. Pub: Wiy oo A
Biochemistry —D_ v ub: W

~Pub: Acade

mic Publishers Kollkata
Hindi must

be prescribed by the Un iversity/College

Suggested link
b to id&cat: cien

e htt :Hocw.mit-edu!cou es/find
istry

't’." j N % .
https://ocw .m_lt.eduicoursesfﬁnd-b\'-top:c/;car=heaIthandmedicine&subcar=specrmscom-
https://ocw.mit.ed u/courses/chemistry/S-07sc-biological-chemistry-i-fall 2013/module.
i{session-d{

https://ocw.mit.edu/courses/bioIos,vf7-016-introductorv-bioloav-faIl—2018necture-
videos/ [ecture—4-enzvmes-andmetabolism{

https://ocw.mit.ed u/courses/chemistrWS-O?sc-biolog_ical-chemistgg-i-fall—2013gmodu!e-
i/session-3/

* https://nptel.ac.in/courses/104/105/104105076

https://nptel.ac.in/courses/102/106/102106087/

Course prerequisite -
. : amination or its equivalent froma
The candidate should have passed 10+2 (class XII) Examina s bt ,
recognized Board/ University with any of the three subjects out of Physics, Chemistry, Biology

i other science subject. -
= b'me(:h“OIog)S'E;::s)’ted Continuous Internal Evaluation (CIE) me_th0ds
Total marks: 25
10 marks for Test '

i i nt
10 marks for presentation along with assignme

_05 marks for Class interactions ___——

— year:First (1) Semester:First (1)
ear:

Programme/Class: Certificate/
' B. Sc. (Hons) (1)

— = Subject: Ble_ Biochemistry Lab
T /

Course Titl

Couse Code: B100101P Compulsory < per University norms
i 5 IW iy 10

i S

r
May;j : 50 . ical (in hours P
%xi:}'}s Lemonals-? ractl




‘\l.li\'q : M N- r:r-- :
— " 0 0
Pt of ol ” :
\ LTI YR e AL s
A Preptration o b LI YIRS 1k %‘Hh .
LR b At iy o PIANING Wt o
Lo atah the eitvnt ot t\u ‘;\;Ill\ o ey “l‘"”“"" \“a'rll’a“'.illlll_!ii
A RN iR POV o e wetivity of sialivary
L ndumation ofbload o
& Seectophotometen \\::‘l“:.\\;w 5 fm“"‘“ Onldise method,
e . 1 \ "“\l\\[ Lo Al 1
Pratein by UV vis Spectionet ‘\‘_‘ I\\tl Lanbert's lnw) Batimation of
o peotel (OB e % (LWL ot al method for estimation
o : ‘\t methond Roe extimation Ol proteln
NBSCTBIOE extiation o DNA (L)
\" :I W ¥, ta Iy X \ 3
N {,'\\ {t\‘{.‘ﬂ\‘l\\\!\\ Ol ey “\\l\l\\\\\ﬂils ol rod Wlood eell ]\I'llh“llﬂ (D]
Ulacttophoresis o DNA '
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Vo Sepwration obAmine acids by paper ohromatogeaphy
PO Osralitative tasts v
0 Quialitative tests e Carbohydeatey, liplds and protelns
Y OENeRi el 1IN \ :
} z ¢ E\.\xt}ma. }ou ot‘l l\-.\‘l\\ Diphenylamine and RNA by Orelnol methods,
12, Estimation of reducing and total sugae by DNS and HaSOg=phenol
nethods,
12 DRt of pH and temperature on engyime activity, ‘
Determination off pR, value of & weak acld by titrating with strong
base, R
Course prevequisite T

e candidate should have passed 1042 (elass NID E
svognizad Boand” University with

xamination or Its equivalent froma
any of the three subjeots out of Physles, Chemistry,
other science subject,

_Buology and biotechnology or any

Suggested Continuous Interual Evaluntion (C1E) methods

Total marks: 23

10 marks tor Test

10 marks for prosentation

along with assignment

03 marks for Class interactions

Somester:First (1)

Year:First (1)

; ngranmu\.'(?lass:Ccnit‘lca e/
B X (Hons) (D
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Subjects ' R .
T EIIET L et
TR ® i ’ﬁ(‘;I;:fcell biology and genetics. After completion of this
rinciples :

This counse introduces the p
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udents will be Il biology inclu

ding the structure and functions of cell, its

learn different areas of cell Ot eus €tC.
organelles such as |nitoch0"drm'nucu and its remodelling including the diseases
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associate with improper remo
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1 Origin nl“lh‘v: Historny of' vo e
soty, et e, O al atn the cell: endos G ]
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N Wik li‘ﬂ“‘wm \ ; I Wilarites ang distinetion between plimt and m:blfmul
AR CLIEISIAINGN O cells Inplant and anfal (hsst
T Ol Wteoduetion and elassitication o arganTamic b o '
| caininay s . sms by cell structure, cytos
Ceomparimentalizaton of eukaryotie colls Coll Mvn-\)l})r l,l".c' eytosal, 2
A N 'mbrane and Pormeability:

3 l i l ¥ }-ll\'l | "lv"‘l l'll l‘ ! i ;

ANeas a dynamie entity, coll recognition and

__membrane tansport,

m | i\li‘“\\l\l‘i\i\i‘ \\‘:\\‘tl\\‘]m‘ Systen, eyvtoskeleton and cell motility: Structure and 7
;t\\uwnon O microtbules,  Microlilaments,  Intermediate  filaments. 1
;N\dnpl:\\::nw reticulum: - Stueture,  funetion including role in protein

_pegregation Golgi complex: Structure, biogenesis and functions.
IV ] Lysosomes: Vacuoles and miero bodies: Structure and functionsRibosomes: 14

| Stnetures and function, NMitochondria: Strueture and function,Chloroplasts:
CNfreture and function, Nueleus: Strueture and funetion, chromosomes and
Welestaerare, : :
v Bxtracellnlar Mateix: Composition, molecules that mediate cell adhesion, 12
| membrane receptors for extra cellular matrix, macromolecules, regulation
of roceptor  expression  and t‘unctimz. S1g.nnl transduction, Cancer:
L CAninogenasis, agents promoting carcinogenesis,
T , Suggested Reading ‘Alsxandes Johnson, Julian Lewis
; n ke Pall - Brues . Alexander )
1. Molecular Biology of I'he C ell.h ‘l?l‘:{:}lli\l'lbf’l‘lilbl Gc.\sn.ncm-mnd Sd;me g
Martin Raft, Keith Roberts & Peter Waller,

e lgt‘*l‘;l-ﬁ‘-’-‘."‘)c Karp, Pub: Johnwiley& Sons, Inc. NY
o Cells cular Biology, = L R o 8 alke P, . Gann, M.
3, ;i‘l-:e:‘l:::atl;;‘iﬁlt\w of the Gene = J.D, Wastso "’,;] ;;.\e') [S:I;c{:tf Ecﬁ:”’ A-ou .
Levine, R losicl‘\‘, Pub: Pearson ﬁmil'fq:mn\(bllt;f;‘lf p M-tisudnim Chris A. Kaiser,
) g " - 1. Lodish, At A .
M.Krieger. M, P, Scott, L. £IPWSE giewaRey
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The candidate should have pagse ¢ prerequisite

[he € tﬂd":::‘n , d; IJ 1:1 IY‘-"pd.:ﬁ{:d I” f 2 rCIEIl‘;S XII)quyaminal- — i

rc.(;()gmﬂ(f t)'dr niversity with any of the thiee ';uig‘ : lon-or its c-quwalent froma
iology and biotechnology or any other -l Jects out of Physics, Chemistry,

- . c .'Jubicct
buﬂﬂcﬁlcd (,l’)ll”llll(} h r l Y :
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1) marks for Test
1 marks for presentation along with assignment

05 marks for Class interactions

Programme/Class: Certificate/ Voo ; -
| B. Sc. (Hons) (1) (1 Semester:First (I)

Subject: Biotechnology

E‘busc Code: B100102P Course Title:Cell Biology Lab
Credits:2 Core Compulsory
Maximum Marks: 50 Minimum Passing Marks: As per University norms
Total Number of Lectures-Tutorials-Practical (in hours per week)L-T-P: 4-0-0
Topics - No. of
Lectures
I Introduction to safety measures in Laboratories 60
2. Preparation of solutions an-d bu'ffers
3. Equipment handling and pipetting ‘
4, Study of structure of any Prokaryotic and Eukaryoticcell.
; ivati k making, section cutting, double staining
5. Microtomy: Fixation, block maxing, stainil
' i : ike li hagus, stomach, pancreas, intestine,
of animal tissues like liver, 0esophagus, _
kidney etc. )
6 Clgll d};vision in onion root tip/ mgeﬂ (grasshopl;:e];) gonads.
7. Vital Staining of Mitochondria with JamgvI g:sc:[e T;leuron)
8. Demonstration of diversity of'(fcl! types : smea;
9. Demonstration of Sex chromatin in bucca
10. Karyotype |:n-¢i:pzlrilttl:;:;“-3 chromosomes from salivary gland of

I1. Preparation of poly

1 Chironomous larvae. uisite )
s Course prered ion or its equivalent froma

i Examiﬂat p i
The candidate should have passed 10+2 (;:;Zst}z(reg subjects out of Physics, Chemistry,

"ecognized Board/ University With a1 oscicnce subject.
Biology ang e Hmology or any other sciece S22

.\/ﬁ_ﬂ-
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Total marks: 25
10 marks for Test

10 marks for presentation slong with sssione
05 marks for Class interactions Mgnment
Further Suggestions: None

Suggested Comtinuous Interpai 7

vitlinf t_itmTf_lP',_) methods

Programme/Class:Certificate/ |

B, 5¢. (Hons) (1) -3 Yeur:First (1) Semester:First (1)
Ry - S“'i"‘" " e .‘__'_ S ——
Couse Code: BI00O103T ]‘I;."il-:g-:-':.';i'_Ili%‘,?!i’:’_tzljy_?;gf 4

—di o 2 e Tsenetics

On successful completion of thi

h o el b —

i course, student wi
sful con , sl it 5
Describe fundamentals of genetic e

e
iy

nderstand relationship between phenotype and genotype in human genetic traits;

Undcr_sumd Chro'mosc‘)mc and genomic organization
Describe the basics of genetic mapping;
Understand how gene expression s regulated,

:_C:r'i-(lils:4

Core Compulsory

L.

Maximum Marks: 100
('I_S(UE)+25[CII:‘.))

Minimum Passing Marks: As per University norms

Total Number of Lectures-Tutorials-Practical (in hours per week)L-T-P: 4-0-0

Unit

Topics

No. of
Lectures

Introduction: Historical developments in the field of genetics. Organisms
suitable for genetic experimentation and their genetic significance. Cell
Cycle: Mitosis and Meiosis. Mendelian genetics Mendel’s experimental
design, monohybrid, di-hybrid and tri hybridcrosses, test and back crosses,
Chromosomal theory of inheritance, Allelic interactions: Concept of
dominance, recessiveness, incomplete dominance, co-dominance, semi-

dominance, pleiotropy, multiple allele, pseudo-allele, essential and lethal

15

genes, penctrance and expressivity

Non allelic interactions: Intcraf:tion produging new phenotype
complementary gencs, cpistas;is(dommant& rqccsswe),’duphcz‘ite genes aqd
inhibitory genes.Chromosome and gcnomw”organlzgtlon, Eukaryotic
nuclear genome nucleotide sequencecomposition —unique & regeumfe
DNA, satellite DNA. Centromere and telomere DNA sequences, Genetic
| prokaryotic and Eukaryotic genome. Chromosome

ization of - : :
?;ES:::::;; one genc one polypeptide hypothesis, concept of cistrom,

12

exons, introns, gcnctic code, gene function.

pme e

tions: Definition and types of mutations,
Chromosome and gene muld 1 -
causes of mutations, AmMEs test for mutagenic agents, screening procedures
for isolation of mutants and uses of mutants, Structural gnd'numencal
chan.gc&; in chromosomes, chromosomal aberrations, Sex determination and

12

sex linkage Environmcﬂlal factors and  seX determination, sex

L e




— T differentiation, Barr bodies, dosage comom—r——-

. . 2 dosa e s
Sex linked inheritance. B¢ compensation, genetic balance th
- eory.

[v | Genetic Imkag-e, crossinW

chromosomal inheritance: Rules of extra nuclear?nahppl'?g’ = ’
i : > eritan

v qulutton and popul_atl.c.n genetics: In breeding and cc,'

Weinberg law (prediction, derivat; 8 and out breeding, Hardy 12

» derivation), allelic and genotype frequencies,

changes in alleli i
ang elic frequencies, systems of matin io :
natural selection. g evolutionary genetics,

Suggested Readi
. Hartl, D. L., & Jones, E. W. (19 s S
MA: Jones and Bartlett, (1998). Genetics: Principles and analysis. Sudburg,

Pierce, B. A. (2005). G 2R
3 ). Genetics: a Conceptual Approach. New York: W.H. Freeman.

Tamarin, R. H., & Leavi Al
o, eavitt, R. W. (1991). Principles of Genetics. Dubuque, IA: Wm. C.

Smith, J. M. (1998). Evolutiona ; ;
. : ry Genetics. O . .
5. Principles of Genetics — Gardner et al. s. Oxford: Oxford University Press.

- Course prerequisite

The ca{ldldate should have passed 10+2 (class XI1) Examination or its equivalent froma
relcogmzed Bo_ardfr University with any of the three subjects out of Physics, Chemistry,
Biology and biotechnology or any other science subject.

Suggested Continuous Internal Evaluation (CIE) methods
Total marks: 25

10 marks for Test

10 marks for presentation along with assignment
05 marks for Class interactions

Further Suggestions: None

Programme/Class: Certificate/ ~ Year:First (1) Semester:First (I)
| B. Sc. (Hons) (1)

Subject: Biotechnology
Course Title:Genetics Lab
Core Compulsory
Minimum Passing Marks: As per University norms
s-Tutorials-Practical (in hours per week)L-T-P: 4-0-0

Lectures

Couse Code: B100103P
Credits: 2 =
Maximum Marks: SO
Total Number of Lecture

Genetics problems based on :

(i) Mendel’s law
(ii) Gene mapping and
(iit) Transposable elements.
2. Ames test for mutagenesis. | "
i i - hila mode
_ Genetic experiment Drosop ‘
?1 Secti]igrcc Eharts of some common characters like blood group, color

blindness.

I/@\/ﬂ}-

//
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5 Study of polyploidy in onion root tip by colchicine treatment

Programmea’Class: Year:First (1 : +Fi

D ficate/B. SC. (Hons.) (1) (1 Semester:First (1)
- Subject: Biotechnology

Couse Code: Course Title: Minor Elective

(Other faculty)

__(_.‘f_fij_'.‘_if——— Core Compulsory

Maximum Marks: 100 Minimum Passing Marks: iversi

75(UE)+25(CIE)) g Marks: Aswper University norm.‘s

T
Programme/Class:
Certificate/B. Sc. (Hons.) (1)

Year: First (I) Semester: First (I)

Subject: Biotechnology

Couse Code: 1

Course Title: Vocational Skill Development course

Credits:3

Core Compulsory

Maximum Marks: As per
University norms

Minimum Passing Marks: As per University norms

Programme/Class:
Ertiﬁcate/B. Sc. (Hons.) (1)

Year: First (I) . Semester: First (I)

Subject: Biotechnology

e

Course Title: Co-Curricular

Maximum Marks: As per

After completion of t
CO1 Will be acquain
organization as genetic m
CQ?2: Understan
proteins involved in replication.
C03: Will have lear
eukaryotes, including the RNA
CO4 Will be able to distinguish

aterial

University norms

1 Programm‘e;‘Class:Ceniﬁcate! ‘ Year:First (1)
B. Sc. (Hons) (1) ;
Subject: Biotechnology
Couse Code: B100104T [ Course Title:Molecular Biology
Course Outcomes (COs) W

he course the students
ted with the structure

d DNA replicatio

nt the fu

Couse Code: H
Credits: As per University Core Compulsory .
norms
As per University norms

Minimum Passing Marks:

e ——————

Semester: Second (1D

of various types of DNA and RNA as well as their
living organisms.

in various
okaryotes and eukaryotes, enzyme

n mechanisms in pr s and

of transcription in prokaryotes and
| transcription factors involved.
Raryotes versus eukaryotes

ndamental principles
polymerases and genera
between the process in pro




MOdfﬁEd in BOS Meet:'ng, May 19, 2022

Wlme!Class:Certiﬁcatef
B. Sc. (Hons) (1)
T S

Year:First (1)

Semester: Second (11)

Subject: Bj
(N : Blotechnolo
Couse Code: B100104T Course Title:Molecular Bigig
_ Course Ou

“After completion of the course the students roomes (C0s :
CO1 Will be acquainted with the structure o

organization as genetic material in varioys living organi);pn?: oA A A s wll s the
(02: Understand DNA replication mechan :

e VIR o lie o ISms in prokaryotes and eukaryotes, enzymes and
CO3: Will have learnt the fundamen
eukaryotes, including the RNA polymer
CO4 Will be able to distinguish betwee

f various t

Credits: 4

Core Compulsory
Maximum Marks: 100

Minimum Passing Marks: As per University norms

(75(UE)+25(CIE))
Total Number of Lectures-Tutorials-Practical (in hours per week)L-T-P: 4-0-0
Unit Topics ; No. of
Lectures
, Genomics.
I Nucleic Acids convey Genetic Information: DNA as the carrier of genetic 9
information, Key experiments establishing-The Central Dogma, DNA
Double helix, Genetic code, Direction of Protein Synthesis DNA as genetic
material, _ : '
I | Structure of DNA, Replication of DNA in prokaryotes and eukaryotes: 12

Semiconservative nature of DNA replication, Bi-direcfiona-l rcplicati'on,
DNA polymerases, The "ePHcati(.m compl?x;.Prc-prll:ﬂmmg protclns%
primosome, replisome, Rolling ctrr.fle -rephcatlof'l,_}quue aspects ©
eukaryotic chromosome replication, Fidelity of replizatlon- hani‘sm o 0
111 | DNA damage and repair: causes 80d Gpes eyl amagtl:, "tu::li excision
DNA repair:Photoreactivation, bf:lS‘_3 excision repair, m;:? i { yapalr

i ismatch repair, translesionsynthesis, recombinationa’ rep d
repallr’mgllogous end joining. Homologous recombination:models an
nonho

v E;C:ansi_fﬁm_ and types of RNA, Transcription in prokaryotes: -

ioma factor, promoter, Initiation,

Prokaryotic RNA ‘,ﬁ’ﬁaﬁfsgfo&f s%%xrirr‘lsTraﬁééri;tion in eukaryotes:
c]ongatlop and Atcrol merases, transcription factors, promoters,enhanc\?rs,
E,ukaryo_tlc R?lt assci-/iption initiation, promoter clearance and elongatllon
E;c::nffgn; anl;i processing: processing of pE‘e.-mRNA: 5’ cap formation,
polyadpenylation,_s_p_ﬂ_c_ifi&fﬂ.NAiindrﬁ?:;;l:z? lglg:;sron concept (inducible 12

b E:dg url:;t)':-zr;s?bfleg:;fl::e?)rfr?'?::::?ic clr:;de and its characteristics, Prokaryotic

20

T/ VZJ/



‘ " Tand evkaryotic translation: 7
- 1RNA, aminoacyl
: | ot i

o

) Sugpested
1. Molecular Biology of The ¢
¢ e Cell, -

Martin RafY, .~ B

e o Keith Robarty & Pooyy u '
Francis Group NY 10001.220g alter, Pub: GS. G
2 Cell and Molecular Biology, - G Karp
3 Mo‘»;culu Brology of the Gene | ) P?b- Johnwi

4

’ :.:O:;mw v Biology, o Loytation (Singaporc) Pvt. Lid, Dethi
reger MOP Scon | 7 Y- - ira Chri i
S. Celi and N L Zipurdy, ) Damell, Pub: W ST S,
¢ folecular Biology - P& Gupta Pucb: ':‘:’l:og\’\ !:Jbﬁrl::nml lﬁ(fom NY.
1a.

Other science subject
! S E;.Wd Continvous Internal Evaluation (CIE) methods

FHD marks for Tesnt

| H marks for presentation slong with assignment
U8 marks foe Class smoractions

Frogramme ClascCoruificste | Year:First (1) | Semester: Second (11)
| Subject: Biotechnology
_Couse Code: BI00101T Course Title: Molecular Biology Lab
CCrediny: 2 Core Compulsory
"Mavimum Marks: S0 - Minimum Passing Marks: As per University norms
{ Total Number of Loctures- T utoriab-Practical (in hours per week) L-T-P: 0.0.4
f 1 Topies No. of
- Lectures
L. - . 3

£ stimation of DNA by Di-Phenylamine/C-TAR method.
Estimation of RNA by Ome mw.' method

Study of conjugstion E col

-. Slud\ of transduction i E. coly

+ ; Course prﬂvqg:tln _ i
T passed 10+2 (class X11) Examination or its equiva t froma
' ;ﬁ;’,’fﬁ“&;ﬁﬂiﬁ;h with amy of the three subjects out of Physics, Chemistry,

‘ : ’  or any other science subject.
| Biology and D ecsted Continuous Internal Evaluation (CIE) methods

|
1

e fwb V) -

e et i i s M

H
. Total marks: 25
| 10 marks for Test

21
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Modifieq i
| ified in BOs Meeﬁng, May 19, 202
5 marks for presentation along with assign -
| 5 marks for Class interactions 3

o masks L= e

cate/

rogramme/Class:Certifi
g. Sc. (Hons) (1)
g, Sc. (Hon

: Semester: Secong (n
—ouse Code: B100105T Subject: Biotechnolo
- (C:Ourse Title:General Microbiol
0
— After completion of the Eg-d-r-(-’-"l.r_s.__________‘m"twmes {COyy -~

UndEestandiing the basiss of seothe s‘tudents will be able to
To culture diff s Of microbiology and microbial classificati
; Ifferent bacteria and know how to preserve th eation
- . ) em
’é:ic:;’:;"tla“; 4 W"ZCultuﬂng of viruses and viral pathogenesis
nderstanding of general ch ot -
protozoa aracteristics and classification of algae, fungi and

it oo

e ’ .
etrieve and use cotemporary information related to microbial world

Credits:4

Maximum Marks: 100 Minimum Passing Marks: A P
(75(UE)+25(CIE)) sing Marks: As per University norms

Core Compulsory

Total Number of Lectures-Tutorials-Practical (in hours per week)L-T-P: 4-0-0
Uni Topics
t

No. of
Lectures
12

Fundamentals, History and Evolution of Microbiology.

Classification of microorganisms: Microbial taxonomy, criteria used
including molecularapproaches, Microbial phylogeny and
classification of bacteria.

I1 | Microbial Diversity: Distribution and characterization Pfokaryotic and 12
Eukaryotic cells,Morphology and cell structure of major groups of
microorganisms €g. Bacteria, Algae, Fungi,Protozoa and Unique features of

current

viruses. - — :
111 | Cultivation and Maintenance of microorganisms: Nutritional (Eategones of 12
micro-organisms methods of isolation,  Purification and

preservation.Control of Microorganisms: By physical, chemical and
eutic Agents B

ﬁ%owth curve, Generation time, synchronous batch and 12

v col:t?r)\ - Cunurc,measuremem of growth and factors affecting growth of

a(:]c i . i y p i-catabo“c al"ld
b l“'a -(:]()h'a etabOIISIIl. lu‘lctabollc patl'}wa S, al.ll h !
b'o nlﬂ‘-[tfilc pat‘h‘I”aMS. Genetic [ecol]lbiilatio-n n- bactet 1a: ransformallon,
105Y Y I

M/W%umms of water, coliforms and non 12
v | Water Microbio gec;gmpositi'o" and its disposal.Food Microbiology:
coliforms. Sqwa%r onicm in food Microbiology: Moulds, ‘_{easts,
Important _mtcrf_oodg born infections and intoxications, Preservation of
\ bact ena.tMaé;) Lf f%ods FermentedFoods. Introduction to microbial ecology.
various types of 10072 - ———
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| Modifieqd
ified in BOg Meeting, May 13, 207>

¥ //"_ S“ggested R 5
pelczarMi J.. Chan, E.C.S,, Krieg \R. (2 eadlng

willey. J. Sherwood L, Woolverion C i
- - . 7 :

\icGraw Hill Publisher, Columbus O’H(-OIG)’ Prescott Microbiology I;::IE??hSher

;anthanarayan and Panik : ' =%
An ‘n e Pa}mker (2017) A text book of Microb;
QOrient Blackswan Publisher, Delhi ‘crobiology, :10th Edition
4. DubeyR.C.and D.K. Maheshwarj |
S. Chand and Company Ltd.

neral Microbi ' by . ]
&0 crobiology by Stanier, R.Y, J.L. Ingrahm, M.L. Whee! s & P R pa t
— .R. Painter.

Course re isi
ndidate should hav ; D Jiste
i»ed Board/ U"i"e;g:is\sfdh 10+2 (class XII) Examination or its equivalent froma
L i YV with any of the three subjects out of Physics, Chemi
Biology and biotechnology or any other science subjsc ysics, Chemistry,
Suggested Continu :
Olls ¥ 4
el i s Internal Evaluation (CIE) methods
10 marks for Test
10 marks for presentation along with assignment
03 marks for Class interactions

| R T

L
b

2 /
(2004). A Text book of microbiology, 1st Edition:

‘h

-

The ©
an

a &R
L
Y
iy

_Programme/Class:Certificate | Year:First (1) [ Semester: Second (II)
Subject: Biotechnology
Couse Code: BI100105P Course Title: General Microbiology Lab
Credits:2 Core Compulsory ]
Maximum Marks: 50 Minimum Passing Marks: As per University norms

_Practical (in hours per week)L-T-P: 0-04
Topics

No. of
Lectures
60 ’

" Total Number of Lectures-Tutorials

Sterilization, disinfection, safety in microbiology laboratory
erowth of various microorganisms

of various microorganisms
f microorganisms

Preparation of media for
Identification and culturing

Staining and enumeration 0 : ' -
Growth curve, measure of bacterial population by turbidometry and

studving the efiect of temperature. pH, carbon and nitrogen sources
Determil £ bacterial cell size by micrometry.
otal & viable count.

f.ﬂ:{-?)ldt—‘

Datermination 0
Enumeration of microorganism - t :
8. Isolation of enzyme producing microorganisms

e B

—P———-'——_Q'Efmi_t‘icmef ' Year:First (1) Semester: Second (1I)
| Programm :
| 8. Sc. (Hons) ) ~ Subject: Biotechnology

I Title: Immunology
: - B100106T | Course 11
m__i(_;_o_g_e__—-——— Course Outcomes (COs)

V1 o e
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| ol Understand the basic principles of
‘:Il: Understand the nature of antj
:““; Linderstand the basic techniq
" C0 \nderstand the basis of aller
0 Understand the importance

immune system
gen anld antibodies, and antigen
Ues 1o identify antigens,

gy and allergjc diseases
of vaccines

f‘{.l'l"_‘l_”h_:.-l

| .‘]"',';;;'iﬁii-mhwus the basic principles of Immunoi
I dents will be able to- Ogy and after completion of this

- Core Compulso
“Vavimum Marks: 100 ~Ompulsory

Minimum Passing Marie:
(AVEIE2S(CIE)) g Marks:
"ol Number of Lee

As per University norms

| tures-Tutorials-Practical (in hours per week)L-T-P: 4-0-0

Topics

No. of

| [lmmune Response - An overview, components of mammalian immune

system, — molecularstructure  of  Immuno-globulins  or Antibodies,
Humoral& Cellular immune responses, Tlymphocytes& immune response
(eytotoxic T-cell, helper T-cell, suppressor T-cells), T-cellreceptors,
genome rearrangements during B-lymphocyte differentiation, Antibody
aftfinitymaturation class switching, assembly of T-cell receptor genes by
somatic recombination, :

Lectu res
15

"I | Basic immunology: Historical perspectives, Cells and organs of the
immunesystem

m Regulation of immunoglobulin gene expression — clonal selection theory,
allotypes&idiotypes, _ »

a\llclicpcxcltnsiO|1. immunologic memory, heavy chain gene transcription,
penetic  basis ofantibody diversity, hypotheses (germ line & somatic

12

mutation), antibody diversity.

Y - lass 11 MHC antigens,
— W - ibility complexes class 1 & ¢ .

Tajor Histocompatibility ¢ , ; : :

) l\h'il en  processing.Jmmunity to mfect.lon = 1mmumt>;‘ to dlfflt';l:ent
antig l n‘t pathogen defense strategies,avoidance of recognition.
organisms,

12

i odeficiency-AIDS.
¢ e diseases, Immun ( . .
.\lllt\i.l\!l1ll|lq; Vaccination — adjuvants, cytokines, DNA vaccn?ﬁs,
V \mceulﬂ:h . accines bacterialvaccines, viral vaccines, vaccines t.oo er
Wmmiblm‘mn;emq |;assive & active immunization.Introduction to
infectious S,

12

. «tics — RIA, ELISA.
immunodiagnostics R Suggested Reading

“indt TJ, Goldsby
. ?I\m New York, 6th Ed.
Abbas AK, Lichtman AH

RA and Osborne BA (2007) Kubylmmunology .W.H. Freeman and

and Pillai S (2011) Cellular and Molecular Immunology.

o i Eg N
Elsevier, USA. 7 B¢ 2009) Immunology: A Short Course. Wiley — Liss, 6th Ed.
Iy Cosse limﬁr]:nial;ilg?elglft:)n D)R and Roitt IM (2011) Roitt's Essential Inmunology.
] D ‘l\’CS . L )
- \\:'“ev-Blackwcll. 12th Ed. —
e Course prerequisite
TR —
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7

ified
/ 1508 Meeting, hay 19 2022
—— should have passed 10+2 '

he € Pdljaf;ard.f Uni\*ersil:t)\* with laO N (class XlI) Examinatj ;

ecogiZ= logy o ny of the three syb; 0N Or its equivale
WO ogy or any other science syb; JECts out of Physics chem i
1= Suggested Conti ect. » Chemistry,
.Toml ks 25 gg Inuous Interpg] Evalllation (CIE) meti Y

me
10 marks for Test ' thods

| 0 marks for presentation along with assienme
' 05 marks for Class interactions st

| 05 martS — ——
“Further Suggestions: None
| Furth™ =~ =i

| Programme!Class:Certiﬁcate! YenriF
8. Se. (Hons) () : ear:First (1)
[ o . ubject: Biotechnolo

Couse Code: B100106P Course Title: Immun%fogy Lab

Semester: Second (I1)

"Credits:2
rec= Core Compulsory

| Maximum Marks: ini
Marks: 50 ‘Minimum Passing Marks: As per University norms

[Total N i
otal Number of Lectures-Tutorials-Practical (in hours per week)L-T-P: 0-0-4

Topics No. of Lectures

Differential leucocytes count ' 60
. Total leucocytes count

. Total RBC count

. Haemagglutination assay

. Haemagglutination inhibition assay

6. Separation of serum from blood _
i 7. Double immunodiffusion test using specific antibody and

antigen.
8. ELISA.

T S

12

w o W

Year: First () Semester: Second (IT)

Programme/Class

Certificate/B. SC. (Hons.) (1) - _
Subject: Biotechnology

Course Title: Vocational Skill Development course

i
Couse Code:1___———

Cl'ed.ltS'ﬁ —— = 7
Marks: As per Minimum Passing Marks: As per University norms

Maximum
University norms

Year: First (I) | Semester: Second (1I)

ProgrammeiClass:
Certificate/B. Sc. (Hons.) (D

Subject: Biotechnology
[ Course Title: Co-Curricular

Couse Code: H

25
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Modified in pos Meeting, May 16, 2023

Credits:4 ——

Maximum Marks: As pe Core Compulsary T ——————
A + AAS per Minimum Passin Y TR (A o o

University norms num Passing Marks; As ner Universlty nofme=

Yy P e e

Programme/Class: Diploma/ ) T e et
B. Sc. (Hons) (I1) P Year: Second (1) Semestory Third(111y

Subject: Biotechnology = ’ ——————

Couse Code: B100107T | Course 'l‘ilIc:l!ioinl’nrmuiIxcuv&lllnulullul'lus T

YT T

Course Outcomes (COs)

After completion of the course, students will bé able to - T iianau

* learn the need of statistical approach, identify the different axiomatic approach,
* learn to study the variability of observation.

* know effective use of Office package —word, excel, ppt and publisher etc
* understand simple calculation using excel

understand the basic theories and practicals of common computational tools and

databases which facilitate investigation of molecular biology and evolution-related
concepts.

critically analyse and interpret results of their studies with the help of blolnformatical
and biostatistical tools.

Credits:4 Core Compulsory ) T

Maximum Marks: 100 ‘Minimum Passing Marks: As per University norms ’
(75(UE)+25(CIE))

Total Number of Lectures-Tutorials-Practical (in hours per week)L-T-P: il:-Q:ll_

Unit Topics NO. of

- Lectures
| History of Bioinformatics. Sequence Information Sources, EMBL, 2

GENBANK, Entrez, Unigene, Understanding the structure of each
source and using it on the web. Components of a computer system,
input and output devices. Computers in biology and medicine

11 General Introduction of Biological Databases; Nucleic acid 7
databases (NCBI, DDBJ, and EMBL), Protein databases (Primary,
Composite, and Secondary).

Specializec; Genome  databases:  (SGD,  TIGR,  and
ACeDB).Structure databases (CATH, SCQP, and PDBsum)File
Format (Genbank, DDBJ, FASTA, PDB, SwissProt).

i i i d example), 10
111 Local alignment and Global alignment (algorltflm an .
Pairwise alignment (BLAST and FASTA Algor:lhm_) and multiple
sequence alignment (Clustal W algorithm).Introduction to BLAST,

using it on the web, Interpreting results, Phylogenetic Analysis.

v Primary and Secondary data, Classification and Gruphicﬂ(: 9
representation of Statistical data. Measures of central tendency an
Dispersion. Measures of Skewness and Kurtosis.
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Modifled in BOS Meeting, May 19, 2022

VT Betinition oF -

ob probability, Theore

probability lSloulucntur\a ifi;auqi l::flt'nltilimi (inl l:)’mll o Sokling f
i ; : ! Jinomial, Poisson and N
distributions, Problems : v Poisson and Normal
! lons, ms on test of significance, t-test, chi-s
| Coreelation and Regression * ¢ R ot
l . Suggpested Read
! L. Biostatistics ~ Garret * ng
L 20 Eneyclopedia of Biostatisti
| <+ BIG) lostatistics - Peter i
| Y S 1 - x :ll‘\.lu..h I eter Armitage& Theodore Colton
| I‘ \q\ ISties = Schaum's Series Publication,
| 4 \ .u‘\:t\ucnl analysis = A computer oriented approach Ind Ed. Academic Press New
ork

. 3. Fundamentals of statistics — D.N. Elhance
] (; St‘al‘tsl‘lcal methods for research workers — Central publisher Ludhiana.
E l}‘lomiommugs: A practical guide to the analysis of genes & Proteins — Ed. Andreas,
»\ 8. Computer = Schaum Series Publication.
][ Suggested link
i «  httpsi//ocw.mit.edu/courses/electrical-engineering-and-computer-scien -092-
| bioinformatics-and-proteomics-january-iap-2005/lec
l «  https://ocw.mit.edu/courses/biology/7-91j-foundations-of-computational-and- ms-
g biology-spring-2014/
} e https://ocw.mit.edu/courses/biology/7-91j-foundations-of-computational-and- -
L biology-spring-2014/lecture-slides/
'! Course prerequisite
" The candidate should have passed 1042 (class X11) Examination or its equivalent froma
recognized Board/ University with any of the three subjects out of Physics, Chemistry,
' Biology and biotechnology or any other science subject.
Suggested Continuous Internal Evaluation (CIE) methods
| Total marks: 25
| 10 marks for Test
' 10 marks for presentation along with assignment
| 05 marks for Class interactions
" Further Suggestions: None

" Programme/Class: Diploma/ Year: Second (11) Semester:Third (I11)
| B. Sc. {Hons) (11)

! Subject: Biotechnology
"Couse Code: B100107P Course Title: Bioinformatics & Biostatistics Lab

" Credits:4 Core Compulsory 2 ‘
"Maximum Marks: 50 Minimum Passing Marks: As per Unlvet;any norms
IT_'l’otal Number of Lcc!urcs-’l‘uluriuls-l‘ruc!icnl (in hours per week)L=T-P: 0-0-4

| Topics NO. of Lectures

60

|. Sequence information resource o
2. Understanding and use of varlous web resources: EMBL,

Genbank, Entrez, Unigene, =
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Modified in BOS Meeting, May 19, 2022

Protein information resource (PIR)

Un_derstanding and using: PDB, Swissprot, TREMBL
Usm’g various BLAST and interpretation of results
Retrieval of information from nucleotide databasesv
Sequence alignment using BLAST. .
Practicals

Based on graphical Representation

Based on measures of Central Tendency & Dispersion-
Based on Distributions Binomial Poisson Normal
Based on t, f, z and Chi-square

=i gLt e e

Calb ol o o

1

] Course prerequisite
The candidate should have passed 10+2 (class XII) Examination or its equivalent froma

refzognized Bo-ardl University with any of the three subjects out of Physics, Chemistry,
Biology and biotechnology or any other science subject.

Programme/Class: Diploma/ Year:Second(ll)

Semester:Third (I1I)
B. Sc. (Hons) (1)

Subject: Biotechnology
Couse Code: B100108T [ Course Title: ANIMAL PHYSIOLOGY

Course Qutcomes (COs)
After completion of the course, students will be able to

CO1 Understand the Mechanism of digestion & absorption
CO2 Understand the Composition of blood and functions of heart
CO3 understand the mechanism of muscle contraction
CO4 understand the Nervous and endocrine coordination mechanism
CO5 understand the functions of Different endocrine glands
Credits:4 Core Compulsory
Maximum Marks: 100 Minimum Passing Marks: As per University norms
(75(UE)+25(CIE))
Total Number of Lectu res-Tutorials-Practical (in hours per week)L-T-P: 4-0-0
Unit Topics No. of
Lectures
I Digestive system:Mechanism of digestion & abs_o.rption _of 2
carbohydrates, Proteins, Lipids and nucleic acids. Composition of bile,
Saliva, Pancreatic, gastric and intestinal juice. Respiratory system:
Exchange of gases, Transport of O, and CO,, Oxygen dissociation
curve, Chloride shift. . :
11 Circulatiory system: Composition of blood, Plasma proteins & their 7
role, blood cells, Haemopoisis, Mechanism of coagulation of blc_oo?.
Mechanism of working of heart: Cardiac output, cardiac cycle, Origin
& conduction of heart beat.
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11 | Muscular  system: i
fzular system: physiology and osmoregulation, Struct f
cardiac, smooth & skeletal ’ . Tk 5
it I e eleta 'muscle, threshold stimulus, All or None
Eommp-:‘" 5m?, ¢ Enusc!c lwu_lch, muscle tone, isotonic and isometric
mqulz |0n.lI h{}mcal}‘chcmmai & electrical events of mechanism of
scle contraction. Functions of neph i i
! ; ron and Me
| e p chanism of urine
1v Ncrvous‘and endocrine coordination mechanism of generation & 9
propagapon of nerve impulse, structure of synapse, synaptic
conduction, saltatory conduction, Neurotransmitters

\'% Mcchapism of action of hormones (insulin and steroids) Different 7
endocrm_e_ glands— Hypothalamus, pituitary, pineal, thymus, thyroid,
parathyroid and adrenals, hypo & hyper-secretions.

— ) Suggested Reading _
Animal Physiology” by N Arumugam and A Mariakuttikan

L.

2. “Essentials of Animal Physiology” by S C Rastogi

3. Ganong's Review of Medical Physiology, 26e Kim E. Barrett, Susan M. Barman,
Heddwen L. Brooks, Jason X.-J. Yuan

4. “Principles of Animal Physiology™ by Moyes/Schulte

5. “Animal Physiology™ by Schmidt-Nielsen

Course prerequisite

The candidate should have passed 10+2 (class X11) Examination or its equivalent froma
recognized Board/ University with any of the three subjects.out of Physics, Chemistry,
Biology and biotechnology or any other science subject. '

Suggested Continuous Internal Evaluation (CIE) methods
Total marks: 25
10 marks for Test
1) marks for presentation along with assignment
05 marks for Class interactions -
Further Suggestions: None

Programme/Class: Diploma/ Year:Second (1) | Semester: Third (I11)

B. Sc. (Hons) (1D

Subject: Biotechnology

Couse Code: B100108P Course Title: ANIMAL PHYSIOLOGY Lab
Credits:4 Core Compulsory _

Maximum Marks: 50 Minimum Passing Marks: As per University norms

Total Number of Lectures-Tu torials-Practical (in hours per week)L-T-P: 4-0-0
Topics - NO. of
Lectures |
T Demonstration of aseptic technique: Work place for aseptic handling; 60
packing glassware (flasks, test tubes, pipettes, petri dishes) for

sterilization; aseptic transfer of liquids (pipetting from flask to test tube).
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~J

Determination of activiti i
i 1es of digestive er : .
Trypsin, Lipase etc. 1zymes viz. Amylase, Pepsin,

3. Study of effect on activi
tivity of any enzyme of vari i
Temperature, Activator, Inhibitor ’ e fors Hkern

Routine human blood t i
Sugar. ests like RBC, WBC, DWBC, Hb content, blood

. Course prerequisit

h quisite

;Fece;) ;i?j;gaée sh;ull? bave ‘passe:d 10+2 (class X1II) Examination or its equivalent froma

e oard/ University with any of the three subjects out of Physics, Chemistry
iology and biotechnology or any other science subject. ’ ’

Programme/Class: Diploma/B. Year: {Thi
e ‘ 11 . ear: Second (l1) Semester: Third (I11)

Subject: Biotechnology
Couse Code: B100109T | Course Title: PLANT PHYSIOLOGY
. Course Outcomes (COs)
After completion of the course the student will be able to
CO1 understand the organization of plants from the level of cells through tissues, tissue
systems, and organs
CO2 understand the physiological mechanisms involved in the uptake and transport of water
and the translocation of food by plants
CO3 to Assess the role of phytohormones and nutrients in.plants
CO4 understand the fundamentals of Photosynthesis '
COS5 Understand the role of seed dormancy

Credits:4 Core Compulsory
Maximum Marks: 100 Minimum Passing Marks: As per University norms
(75(UE)+25(CIE))
Total Number of Lectures-Tutorials-Practical (in hours per week)L-T-P: 4-0-0
Unit ; Topics NO. of Lectures

1 Nutritional classification of microorganisms based on carbon, 9
energy and electron sources, Metabolite Transport, '

11 Diffusion: Passive and facilitated, Primary active and 12
secondary active transport, Group translocation
(phosphotransferase system).

111 Phytohormones: Biosynthesis, Mode and Mechanism of A5

Action, Biological functions, Perception and Signalling
(Auxins, Cytokinins, Gibberellins, Ethylene, Absicic Acid,
Brassinosteroids).. T,

v Photosynthesis: Photosynthetic pigments, concept of photo 12
systems,cyclic and non-cyclic photophosphorylatlon. Ejar!aon
dioxide fixation:C3, C4 and CAM cycles, photorespiration,
physiology of bacterial photosynthcsi's. . .

A% Nitrogen metabolism: Nitrogen fixation, nitrate reduction gnd 12
ammonium assimilation in_plants. phytohormones (auxins,
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[”* gibberlins, cytokinins, abscisi

role and mode of action, se

and vernalization,

l ;. acid, ethylene) Physiological
‘ cd dormancy and seed pe
- coneept of photoperiodism : i

-

. Suggested Rending

Biochemistry & Molecular |
and Jones RL

3iology of Plants, Authors: Buchanan BB, Gruis
| ‘ S, s: B , Gruissem W
(2000), American Society of Plant Physiologists. =

i. k;hnm Eg,er }"nncmlcs of Biochemistry, Authors: David L. Nelson and Michael M.Cox.
: B'dm\ | h:?:smlogy. Authors: Taiz L, and Zeizer E, (2006), Sinauer Associates, Inc.
; )100 emistry. Authors: Berg JM, Tymoczko, JL, and Stryer L (2006). W. H. Freeman.
. _Plant Pathology. Authors: Aprios GN 5 ed; 2005, Elsevier Academic Press, 2005,

Course prerequisite

The cm_\didate should 'l.uw'c passed 10+2 (class X1I) Examination or its equivalent froma
recognized Board/ University with any of the three subjects out of Physics, Chemistry,

Biology and biotechnology or any other science subject.

Total marks: 25
10 marks for Test

10 marks for presentation along with assignment
05 marks for Class interactions

Suggested Continuous Internal Evaluation (CIE) methods

l Further Suggestions: None

P’rogrnmmeﬁClnss: Diploma/ Year: Second (1) Semester: Third (111)
B. Sc. (Hons) (11)
Subject: Biotechnology
Couse Code: B100109P Course Title: PLANT PHYSIOLOGY LAB
Credits: 2 Core Compulsory
Maximum Marks: 50

Minimum Passing Marks: As per University norms

Total Number of Lectures-Tutorials-Practical (in hours per week)L-T-P: 4-0-0

Tradescantia. 3. Structure of stomata (dicot &

Demonstration of ascent of sap/Transpiration pull.

Topics NO. of
Lectures
Osmosis — by potato osmoscope experiment 2. Determination of osmotic 60

potential of plant cell sap by plasmolytic method using leaves of Rhoeo /

monocot) 4,

Determination of rate of transpiration using cobalt chloride method. 5.
Demonstration  of  transpiration by Ganongs’  photometer 6.

6. Effect of

L l Temperature on membrane permeability by colorimetric method.

Programme/Class: Year: Second (1)
Diploma/B. Sc. (Hons.) (I1)

Semester: Third (111)

Subject: Biotechnology

» Titles - Blective
se Code: Course Title: Minor
= (Other faculty)
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/’—’-/’_
dits:4
Ws: 100

Core Compulsory

Maximu

_,.—'""_—'_—'-._—-—

rogramme/Class: T

Eﬁwﬁsa (Hons.) (1I) ear: Second (1) Semester: Third (I1I)
e Ctei] T P

e itle: Vocational Skill D

Credits:3 Core Compulsory ill Development course

Maximum Marks: As per

University norms

Minimum Passing Marks: As per University norms

e
Programme/Class:

DiEloma/B. Sc. (Hons.) (II)

Year: Second (II) Semester: Third (IIT)

Subject: Biotechnology

mde: H

Course Title: Co-Curricular

Credits: As per University
norms

Core Compulsory

Maximum Marks: As per
University norms

Minimum Passing Marks: As per University norms
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Programme/Class: Diploma/B. Voars

| Q¢ .\Hu_gﬁg]_(‘l_l_)m car: Second (1) Semester: Fourth (1V)
| - - Subject: Biotech

L R e | T : 10lo

| Con Codo: BIpLIN] | Course Titlc:BiohrocEzs Technolo

‘ [P Course Outcomes (COs) BY

Credits:4
Maximum Marks: 100

T

Atter completion of the course the students will be able t
CO 1: Understand Range of bioprocess lcchnologyt o

L‘U E: understand the quxc principle components of fermentation technol
CO 3: understand the Principles of upstream and downstream pro B
(O 4: understand the oxygen requirement in bioprocess PROEETE:

O 5 understand the Microbial production alcohol '

| Core Compulsory

J4UE)+25(CIE)) Minimum Passing Marks: As per University norms

ulﬂl I.\Iuml\)er of Lectures-Tutorials-Practical (in hours per week)L-T-P: 4-0-0
nit

: : Topics NO. of Lectures

I Introduction to bioprocess technology. Range of bioprocess 12
technology andits chronological development.

11

Basic principle components of fermentation technology. 12
Types of microbial culture and its growth kinetics— Batch,
Fedbatch and Continuous culture.

40 Design of bioprocess vessels- Significance of Impeller, 12
Baffles. Sparger; Types of culture/production  vessels-
Mechanically andd non-mechanically agitated reactors and
their application. Principles of upstream and down stream
processing.

v Introduction to OXygen requirement in bioprocess; mass 12
transfer  coefficient; determination of KLa value, factors
affecting KLa value. Bioprocess measurement and control
system. - -

\Y \Microbial production of ethanol, amylase, lactic acid 12

andSingle Cell Proteins.Effluent treatment.
Suggested Reading .
|. Biotechnology — A text book of Industrial Microbiology — Crueger&Crueger, Pub: Panima
Publishing Corp., New Delhi.

5 Microbial Biotechnology = Fundamental & Applied Microbiology — Glazier &Nikaido.Pub:
Freeman & Comp., NY '
3. Industrial Microbiology: An introduction (2001) Waites& others. Pub: Blackwell Science

4. Manual of Industrial Microbiology & Biotechnology- Demain&Davies ,Pub: ASM Press,
washington DC.

5. Principles of Fermentation Technology - Stanbury PF & Whitaker Pub: (Pergamon press
Oxford). Aditya Book Pvt. Ltd, N. Delhi.

6. Process Biotechnology Fundamental = S.N. Muckhopadhyay, Pub: Viva Books Pvt Ltd

7. Bioprocess Engineering — Wolf R. Vieth., Pub: John Willey Inc.

-
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e

The candidate should have passed | S€ prerequisite

recognized Board/ University with

Biology and biotechnology or any other science su

Suggested Continuous |
Total marks: 25

10 marks for Test

10 marks for presentation along with assignment
marks for Class interactions

0+2 (class X1j :
E :
any of the threg i iy

. its equiv.
subjects out e va ent fromg

bject.

of Physics, Chemistry,

nternal Evaluation (CIE) methods

Frogramme/Class: Diploma/B.

 Sc. (Hons) (IT)

Year: Second (11)

Semester: Fourth (1V)

Couse Code: B100410P

Subject: Biotechnology

Credits: 2

Course Title: Bioprocess Technology Lab

Core Compulsory

Maximum Marks: S50 Minimum Passing Marks: As per University no

soil
2. Demonstration of replica plating techniques. .
3. Demonstration of surface and submerged fermentations.
4. Study of design and working of a typical fermenter (lab scale)

rms
Total Number of Lectures-Tutorials-Practical (in hours per week)L-T-P: 0-0-4
Topics No. of
Lectures
I Isolation and screening of bacteria/fungi & industrial importance from 60

Course prerequisite

and biotechnology or an other science subject.

he candidate shou Iav P ot Examination or its equivalent froma
[ did d have passed 10+2 (class XII) : - ]

r ogni Id Et&oardf‘ IlJniversit with any of the three subjects out of Physics, Chemistry,
ecognize Y j f

Suggested Continuous Internal Evaluation (CIE) methods

Total marks: 25

arks for Test . '
11(()) Tnarks for presentation along with assignment
05 marks for Class interactions

Further Su estions: None




=
2
S
3
3
Y
Q
=]
O
=
C
3
&
W

sp, (HOE A=
—Code: B100411T

Tous o j
urse >

|ﬁmcompletion ofthW

"+ leam fundamentals of Environmentg] Biotech ¢ able to:

« understand the importance of cleap ool nolo

« Understand Treatment of munici Poliution fre

+ Understand the role of sy

: asymbiotic nj ‘ .
+ Understand biotechnological sojyti ymobiotic nitrogen fixing bacteria

. . ons to address envi
I ironm
pollution, mineral resource winning, renewable energy and watefn

gy

€) environment

tal issues including

recycling.
Eree pulsory
Maximum Marks: 100 Minimum Passi
sing M : iversi

(15(UE)+25(CIE)) ng Marks: As per University norms

T Otilﬂ Number of Lectures-Tutorials-Practical (in hours per week)L-T-P: 4-0-0

Unit Topics No. of
l_ : Lectures

I Conventional fuels and their environmental impact — Firewood, Plant, 12

Animal, Water, Coal and Gas. Modern fuels and their environmental
impact — Methanogenic bacteria, Biogas, Microbial hydrogen Production,
Conversion of sugar to alcohol Gasohol

1 Bioremediation of soil & water contaminated with oil spills, heavy metals 12
and detergents. Degradation of lignin and cellulose using micrqbes.
Phyto-remediation. Degradation of pesticides and ot}wr toxic chemicals
by micro-organisms- degradation aromatic and chlorinated hydrocarbons
and petroleum products.

111l | Treatment of municipal solid waste and Industrial effluents. Sewage 12
treatment and biofertilizers: Treatment of municipal waste and Industrial
ents. — . :
1V Ef:f:;ufenrtilizers' Role of symbiotic and asymbiotic nitrogen fixing bacteria 12
1 - .

‘0 the enrichment of soil. Algal and fungal biofertilizers .(VAM) .Bi?-
|fn t.l?zers- Role of symbiotic and asymbiotic nitrogen‘f:ixmg bacteria in
tfxgle:-lrich‘ment of soil. Fungal and cynobacterial biofertilizers.

; i i Gold, Copper and 12

: +  Enrichment of ores by microorganisms ( d, )

v %mle.ii:;ngénv?ronmental significance of genetically modified microbes
ranium).

- diation.
i i ental cleanup, Zoo-reme '
l In envioRt Suggested Reading

logy — Odum, Pub: Nataraj Publicatioq. )
Fun?am?tg?il:c?gg c&?: Agpyplication — Chapman, Pub: Cambridge Univ. Press.
Sk c;%g. edia of Environment & Pollution - Pub: Jaico Puphcauon House.
Ef‘acﬁ; Ec%logy - Ambast and Ambast., Pub: CBS Publication

Environment & Pollution - Ambast and Ambast., Pub: CBS Publication

W=

Course prerequisite
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The candidate dhould have passed 1042 (class N1D Examinati

L Lheline l\u‘m\lf Uni\‘m‘silt‘\- wi:hl;:ni_\-“\}lstl::::]’:lx}l :jl;\l:tlcllltn‘l\lloll o‘r’ils ?.qt!ivulcm f roma

,lnu__lt_‘_\.:‘}.'_,t,\_!lgl_ biotechnology or any other science %ul;jct;: BByl Firgaics, Kheminry,
Suppees ™ = ~ -

| A :;u;.uslod Continuous Ilnternal Evaluation (CIE) methods

10 marks for Test

10 marks for presentation along with assighment

P“ marks for Class interactions

| Further Suggestions: None

Programme/Class: Diploma/B. | Year: Second (1 Semester: Fourth av) |

Subject: Biotechnology

Couse Coder B10041 1P | Course Title: Eunvironmental Biotechnology Lab
Credits:2 | Core Compulsory

Maximum Marks: S0 | Minimum Passing Marks: As per University norms
Total Number of Lectu res-Tutorinls-P ractical (in hours per week)L-T-P: 0-0-4

Topics No. of
Lectures
Color determination of water sample by Platinum-Cobalt method. 60

Determination of transparency and turbidity of water sample.
Calculation of total solids and total dissolved solids in water

[P S s

sample,

4. Determination of dissolved oxygen (DO) by W inkler's method and
free CO; inwater sample

5. Determination of BOD and COD of water sample. J
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mmmelaass: Diploma/B.

Year: Seco
 Sc. (Hons) (11) nd (I1) Semester: Fourth (IV)
— Subject: Bj
se Code: B : Blotechnolog
 Cous? b ‘LE““”‘“ Title: Recombinant DNA Technol
- : : ogy
Student will be able to- ourse Outcomes (COs)

CO1 gain knowledge on the f i

' . oundation of i ineeri i i
biological research as well as in biotechnology i%lednuest:;e:nglneerlng o the applicaion n
CO2 understand gene concept, plasmi .

ds i - i
molecular tools in diagnosis. » and wide range of techniques, especially modern

cOo3 i i i i

< ‘gcqlualnted w1t!1 various techniques of genetic engineering and their applications in
ogical research, diagnostics as well as in biotechnology industries

CO4 understand the basic principles of PCR .

COS understand the Strategies for gene transfer to plant cells

Cred.its:4 Core Compulsory
Maximum Marks: 100 Minimum Passing Marks: As per University norms
(75(UE)+25(CIE))
Total Number of Lectures-Tutorials-Practical (in hours per week)L-T-P: 4-0-0
Unit Topics No. of
Lectures
I Molecular tools and applications -Restriction and modification system 2

(restriction enzymesligases, polymerases, alkalinephosphatase), restriction
mapping. Cloning vectors: Episomes, Plasmids andother cloning vectors
(Bacteriophage-derived vectors, artificial chromosomes),

11 DNA delivery methods: Transformation, Microinjection, Electroporation,
Biolistics. Principle and applications of Polymerase chain reaction (PCR),

primer-design, and RT- (Reverse transcription) PCR
TIII Southern and Northern hybridization. Preparation and comparison of 7

Genomic and c¢DNA library, screening of recombinants, DNA
fingerprinting, Applications of Genetic Engineering Genetic engineering
in medical, agriculture and environment.

IV | Random and site-directed mutagenesis: Primer extension and PCR based 10
methods of site directed mutagenesis, Random mutagenesis,

V| Genetic engineering in plants: Use of Agrobacterium tumefaciens and 9
‘ A.rhizogenes, Ti plasmids, Strategies for gene transfer to plant cells,

Direct DNA transfer to plants, Gene targeting in plants, Use of plant
viruses as episomal expression vectors.

Suggested Reading
DNA Cloning: a Practical Approach, D.M. Glover and B.D. Hames, Pub: IRL Press, Oxf‘orc!.
2. Molecular Cloning: A laboratory Manual Vol. 1-3, - J. Sambrook & Russel. Pub: Cold Spring

Harbor Laboratory Press, NY. ) .
3 Morlccular Biotechnology.— S.B. Primrose, Pub: Blackwell Scientific Publishers, Oxford |
L ;

37
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e ——
7. Principals of Gene M

Scientific Publishers, Oaglilg;('iﬂhon = S, Primrose, RTwe —

5. Essential Molecular Biology Yman & Bob O3 Pub: Blackwell

. 't A practical A .
6. Molecular Biology: A Project Approach : Sﬁ?sr;‘]‘jh}\ Vol.I 13 <TA, Brovin
« Karcher,

7. Gene Cloning: An Introduction — T.A. Brow
Al m.

e

Course prerequisite

0+2 ’ inati
e 2 (class X11) Examination or its equivale
0 y any of the three subjects out of Physics, Ch

iology and biotechnology or any other science subject

Suggested Conti .
‘otal marks: 25 ‘nuous Internal Evaluation (CIE) methods

0 marks for Test

0 marks for presentation along with assignment
15 marks for Class interactions

‘urther Suggestions: None

he candidate should have passed |
nt froma
emistry,

Programme/Class: Diploma/B. | Year: Second (lI) Semester: Fourth (IV)
Sc. (Hons) (I1)

Subject: Biotechnology

Couse Code: B100412P Course Title: Recombinant DNA Technology Lab
Credits: 2 Core Compulsory
Maximum Marks: 50 Minimum Passing Marks: As per University norms
Total Number of Lectu res-Tutorials-Practical (in hours per week)L-T-P: 0-0-4
Topics No. of
Lectures
1. Preparation of bacterial growth medium (L.B., 2XYT) 60
2. Preparation of competent bacterial cell. _
3. Transformation of E.coli. cells (color selection of transformants —

with or without inserts) X — gal and IETGI“ Mir:ii)plasmid DNA
i i i d and religate
reparation (this DNA can be digeste .
4. Eo:centration estimation by ~agarose gel electrophoresis.

Restriction digestion.

e

Year: Second (1) Semester: Fourth (IV) | .
Pfogrammer’Class: *
Ciploma/B. Se. (Hons.) (72 Subject: Biotechnology

Course Title: Vocational Skill Development course

Core Com ulsory
Minimum Passing

Couse Code: 1
Credits:3

Maximum Marks: As per
University norms

Marks: As per University norms
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.‘c’k:‘:?&: - 5_:5 Wise -~

=tng, Moy 15, 2027
Proeramme/Class:
inloma/B. Sc. (Hons.) ¢
hpx 1Toes.) (1)  Semester: Fourm (17
— S 3 T
Couse Code: H C:ab &Ct: Biot=cimaloes
"Credits: As per Universiny T rse Title: Co-Camricniar
porms ] - Compuhﬁﬁ
Maximum Marks: As per e
] u As ' Miz s
_University norms "mum Passing Marks: A3 per Usiversity nomms '
Programme/Class: B Sc. . 7 - - =
(Hons)(111) E Year: Third (TIT) Semester: Fifth (V)
i_ - 1
1 Subject: Bictzchnolosy
| Couse Code: B100S13T ' Course Title: Biockemical Ezzs
Course Qutcomes (COs)
1 After completion of the course the students will be 25le o
| CO1 understand fundamentzls of Microbiz!l Growth: Kinetics
CO2 understand Basic concspts of bioreactors
CO3 understand Kinetics and Engineering of Sterilizetion
CO4 understand Mass Transfer and Downsteam Processimg
CO3 understand Recovery and purification of products
| Credits:+ _ Core Compakory ——
Llatimum Marks: 100 Mizimum Passing Marks: As per Universoy mor=s
(SUE)+2§(CIE))
| Total Number of Lecfures-l'ntomh—?racucﬂ (iz bours perw&k)L—T—P- i
L_l'““ ] Topics : B \&afl.mxns
R Microbial Growth Kinetics: Thermodysamic principles,

i2

1‘ Stationary cell growth. Growth vield S-e-.:mcz:‘mt: =

‘ Product vield. Sarurztion constEnt. Biomsss erergetcs.

- \'ieldequ_nanaba-ss_orl YG. YO2. YATP. - -:-_

1 1 ergv. Growth kimetics of u.r__ff_ f=2

' Maintenance en o thgh ccll ..

1 plug flow and continuous Cultr e ce:s; T!:I-

\ Twpes of & ment=ion dae.‘: 'r upon cm::' |

\ e ion. Product synthesis kinetics, Geowe amdmon-

1

orowth associared product S '*-._Fmesz.\,. ” - _
ll‘ Bioreactors and Scale ups ic L._cmi_':tz{ .._C('-E"d::.“t“_.
l parameters of s biochemical procsss. L,—-‘:.ac:é- Lm.., b
| bubble column. fuidized bed. TCCS CSIR |
l
|
l.
1
|

Lom

|

l

| FOreactors. o

| reactors. Inrov-s*n., e bwo - P '

| Reactor Dynamics and reactors ._,__ Sen! crzrzcteris

Translation of lebor=tory- & flot and plane scale darz, . i
e Sczle-

{ Criteria for r:"-ci_._to.r r:ethez‘r two scale of operetio |

3

r-‘s""' EET."‘"C;
UpD Pracuicsss - Mznoal and 22 STOIEELC

-
=

14



Modified in BOS Meeting, May 13, 2022

B | __sz.sterf\, on-line an.d off-line analytical instruments.
Il lgi;‘:ie]tifastizzd E:s%lgie:;nﬁa?;S::;:-l-i-zati?n: Kinetics of" media 12
) ilizationprocess,D-time, Z-
v§lue and F-v?lue, calculation of Del-factor and holding time,
Rwhards rapid method fordesign of sterilization cycles,
Design of continuous sterilization, Air sterilization-design of
air filters, Effect ofair velocity and bed depth on filtration.
v Mass Transfer and Downstream Processing: Fluids and its 12
properties, Non-Newtonian fluids, introductionto transport
phenomena, Gas-liquid mass transfer, mass transfer
resistances, and determination of oxygentransfer coefficient;

\Y Recovery and purification of products from fermentation 12
broth, Main Unit Operations indownstream proccssing,
Membrane separation (microfiltration and ultrafiltration),
Disruption of microbial cells.
Suggested Reading
Biochemical Engineering: Aiba and Hemphery
Biochemical Engineering Fundamentals: J. E.Bailey and D. F.Ollis
Principles of Microbes and Cell Cultivation: S. John Pirt

Bioprocess Engineering Principles: Pauline M. Doran .
n technology: P.F. Stanbury and A. Whitekar |

5. Principles of fermentatio gy

Course prerequisite _
I'he candidate should have passed 10+2 (class XII) Examination or1ts e.qulvalent .froma
recognized Board/ University with any of the three subjects out of Physics, Chemistry,

Biology and biotechnology or an other science subject. :
Suggested Continuous Internal Evaluation (CIE) methods

Total marks: 25
10 marks for Test )
10 marks for presentation along with assignment

05 marks for ClasM

PR R
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//,_— X .’ T e e T s

Frngrammel (1ass: B.Sc. ; Yeur: S hird (1) |' Gemester: Vifth (V)

-'Il"ﬂ‘r'% f{{{ | | ‘ .
P 7 T R— 1

Cose Codez [ ; Codez £2100512¢ | Conrse Title, P#ﬂﬁﬁ{tsl | Laginenring Lab .

Tre ‘L‘E‘.‘-'—‘-)'——-——— CCore( mnpukm'y

Yl iMAn z 50 : 1 Mmrmum Vassing | M-arkn, 18 g University monins

Mb&ro{ fectures| uthriahal‘:mmmi (in henrs por wek)) /S -¥: 00-4

._.-E—'_'—’E——”'—{ e B Topics NG, of Lectures

( T Microbial Croomn KineticsDasmination of speific Z

groan vaie ( © 1%L), sauraion constanit (%S) znd
gronh yield (YAIS) for Sashasomyces cereisine in
batch culture,

Determination of Kl.z by sulphite ozidation method.
Deterrmination of thermal dezth rae comstznt wnd decimnal

reduction time for E. coli,
Disruption of microbial cells (Faker's yeusty for the

relezse of the intracellular protein,
6. Bicarensformation of Sucrose frito high fructose syrup by

irnenobilized cell of MW!%

™

W
Al A Y

i
N
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.—-”"“"—-—_—
pmgrammchlass: B.Sc.

Year Thi
 (Hons)UID) ear: Third (II1)

Semester: Fifth (V)

e Subiect: B
Couse Code: B100514T ject: Biotechnology

| Course Title: Plant Biotechnology

Course Qutcomes (COs)

T s T .
After completion of this course, students will be able to-

Have a strong foundation of basics i

of Plant Biotechnolo
Understar}d Emb.ryo, Callus, Organs, Cell and Protoplasig zulture
Be acquainted with theln vitro haploid production

D -

tsd

+

) plant tissue culture, plant genomics, and genetic transformation.
5. Gain knowledge about Plant Growth Promoting Bacteria

dersta inci . e
Understand the principles, practices and applications of, transgenic plant generation,

Cred'its:4 | Core Compulsory
ﬁ_::\lljné;fé ;:é;;;) 100 Minimum Passing Marks: As per University norms
Total Number of Lectures-Tutorials-Practical (in hours per week)L-T-P: 4-0-0
Unit Topics No. of
Lectures
1 Introduction to Embryo, Callus, Organs, Cell and Protoplast culture. 12

Micropopagation: advantages and disadvantages of micropropagation,
Axillary bud proliferation, Meristem and shoot tip culture,
organogenesis and embryogenesis,.

Il In vitro haploid production, Anther culture, significance and use of 12

haploids, Ploidy level and chromosome doubling, diplodization,

Gynogenic haploids, factors effecting gynogenesis, chromosome
n of haploids in cereals.

elimination techniques for Eroduct'io
111 Protoplast Isolation, Viability and fusion Methods, Protoplast 12

i development, regeneration frequency. : .
\ IV | Somatic hybridization, identifiation and selection of hybrid cells, 12

Cybrids, Potential of somatic hybridization ~and limitations.
d its applications.

SomaclonW.
L V| Plant Growth Promoting bacteria: direct and _indirect methods for 12

plant growth promotion. =i
\ Suggested Reading

| 1. An Introduction to plant Tissue Culture: M K Razdan. , Pub: Oxford(India).

I - -
| 2 PlantTi ture H D Kumar, , pub: Agro Bios. India
| 3 Pl;:tt %2:;2 E:i‘ltﬂ:e: Kalyan Kumar De: Pub: The New Central Book Agency,

Calcutta, India AmlaB
4. Fundamentals of Plant Biotechnology — A

atra, Pub: Capital Publishing Co.

Course prerequisitg _ _ el
The candidat. d have passed 10+2 (class X1I) Exa_mmatson or its equiva ent froma
recog"izedaBZ Z?gfubn?\?:r*‘i% with any of the three subjects out of Physics, Chemistry,

Supgested Continuous lnternnlEvaluation
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Total marks: 25
| 0 marks for Test
. marks for presentation along with assignment

{1 .
;T,/;:r_k_sjglfla_ss interactions

02 °
R
; ngrammefClass: B.Sc. | Year: Third (II =
wﬁll_l_)_———— | (1 Semester: Fifth (V)
b s Subject: Biotechnology - N
| CUUS? Code: B1005 14P | Course Title:Plant Biotechnology Lab ]
[Credits:2 Core Compulsory ]
i . j e i . = = __'___.__—n-——-——'_'_'_-_
{ Maximum Marks: 50 Minimum Passing Marks: As per University norms
' Total Number of Lecturai—Tutorials-Practical (in hours per week)L-T-P: 4-0-0
‘: Topics NO. of
ll Lectures
- - = ___._.—-—-—-—'_"'"_._-..—-——'—'—'_'_'
! I. Erep:arauon of stock solutions of MS (Murashige & Skoog, 1962) 60
asa
medium
2. To prepare MS media with different concentration of 6- Benzyl
amino

purine (BAP) for regeneration from leaf of Tobacco
3. Surface sterilization and inoculation of tobacco leaf explants on

MS

medium for shoot regeneration. .
4. lsolation of plan A by modified CT. AB method

/J:i,”micm/

a3



Modified in BOS Meeting, May 19, 2022

—-I:;;Wlnss: B.Sc.
( |9;|5)! 111)

Subject: Biotechnol
—Code: B s Ti o
’(;gg.-_-_t__c__q@_B 00515T | Course Title: Animal Biotechnology

Course Qutcom
R T - : es (COs
After completion of this course, students will be able tE)_ )

Year: Third (1

Semester: Fifth (V)

understand.lla; principles, practices and application of animal biotechnology in
Transgenesis, Tissue Engineering, and biopharmaceuticals

. Undersltand applications of stem cells and tissues engineering.

e learn dif ferenl. gene delivery methods to deliver foreign gene in plants and animals
« know about different products of transgenic animals

« understand the principles of gene therapy

Credits:4 Core Compulsory
Maximum Marks: 100 Minimum Passing Marks: As per University norms
_(::E(UE)HS(CIE))
Total Number of Lectures-Tutorials-Practical (in hours per week)L-T-P: 4-0-0
Unit Topics No. of
Lectures
I Gene transfer methods in Animals: Microinjection, Embryonic Stem cell, 12
Viral mediated gene transfer
I | Introduction to transgenesis. Transgenic Animals: Mice, Cow, Pig, Sheep, 12
Goat, Bird, Insect. Animal diseases: Footand mouth disease, Coccidiosis,
Trypanosomiasis and role of biotechnology in disease contro[.
111 | Animal propagation - Artificial insemination, Animal  Clones. 12
Conservation Biology: Embryo transfer techniques.
IV | Introduction to Stem Cell Technology and its applications. 12
V| Genetic modification in Medicine: gene therapy, types of gene therapy, 12
vectors in gene therapy, molecular engineering, human genetic
engineering, problems & ethics. ____

Suggested Reading

I. Culture of Animal Cells, R. 1 Freshney, Pub: Wiley-Liss. John W. & Sons.

2. Animal Cell Culture-Practical Approach. Ed. John R. W. Mas?ers,Pub: OXFORD
3. Animal Cell Culture Techniques Ed. Martin Clynes. Pub: Springer

Course prerequisite - '

The candidate should have passed 10+2 (class XII) Examination (;rpll:s :'qgug}l;ﬁ ifsrt.;:ma
recognized Board/ University with any of the three subjects out of Physics, Y,

B : ogy or any other science SUDIEC._
iology and biotechnology or any Other aluation (CIE) methods

Suggested Continuous Internal EV
Total marks: 25

10 marks for Test '
10 marks for presentation along with assignment

05 marks for Class interactions ___——

a4
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| WC!&S: B. Sc.

-?‘:‘-’35“" lll}

\.‘ " . -
ear: Third ([11) Semester: Fifth (V)

—"

Subject: Biotechnology

“Couse Code: H

Course Title: Co-Curricular

_-’_,_._-‘--'—'_'__ r - -
Credits: As per University

~3TIS

Core Compulsory
[ 3

;l:*.;imum Marks: As per

gLanc =

oo :
Minimum Passing Marks: As per University norms

“Programme/Class: B. Sc.
i\":“:;\’."‘..':-) (HI)
(Hons )

Year: Third (1II) Semester: Sixth (V1)

Subject: Biotechnology

"Couse Code: H

Course Title: Co-Curricular

Credits: As per University

s

Core Compulsory

Maximum Marks: As per
aversity norms

Minimum Passing Marks: As per University norms

Programme/Class: B.Sc.
(Hons)(111)

Year: Third (1IT) Semester: Fifth (V)

Subject: Biotechnology

f: Couse Code: B100517T

| Course Title: Basics of Forensic Science

Course Outcomes (COs)

" Afier Completion of the course the students will be able to know
rensic science to human society.

I. The significance of fo ty.
iples and functions of forensic science.

The fundamental princ
The divisions in a forensic science laboratory.
The application of DNA profiling in forensic

The significance of criminal profi

e 1 1

—
Lredits:4

| -\-laxi'mum Marks: 100
TSUE)+25(CIE))

' Unit
|

T ——

-. ; : rcal (i veek)L-T-P: 4-0-0
"Tu\t?”\\.“i‘ber of Lccturcs-Tutorlals—Pracncal in hours per week) T

ling to mitigate crime

Elective

Minimum Passing Marks: As per University norms

ics
Topt Lectures

Introduction and principles of for
and its organization and service,
branches of forensic science, ¢4
criminal investigation.

ensic science, forensic science laboratory
tools and techniques in forensic science,

uses of crime, role of modus operandi in

e —
1l | Classification_of injuries and _thelr medico-legal _aspects, method _of
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E 2 &c.sess'mﬂ \iarious types of deaths.

f I; Classiﬁc_allon of fire arms and em

gl ’{extema' and terminal ballistics, Chemice?‘
'1_0en€l'31 and individual characteristics of haan

m.lroduction to internal,
evidence for explosives.

‘ 3 et dwritin ycste
comparison of handwritings and analysis of ink Variouf’ examination and
samples.

//—_ . . »

=T of the toxicologist, signi :

N Role al ori it gmﬁca“‘fe of toxicological findings
Fundamental principies of fingerprinting, classification of fin ‘e i

gevelopment of finger print as science for personal identifi cm?g;prmls.

/\'/‘ principle of DNA fingerprinting, application of DNA profiling in forensic

-ance. Investigation T s : |
SCIEICEs ¢ E ools, EDISCO\_ ery, Evidence Preservation, Search
and Seizure of Computers, Introduction to Cyber security
Nanda and R.K. Tiwari, F Supgetp B A
;. B.B.Nanda and R.1. iwari, Forensic Science in India: A Vision for the Twenty First Cent
sulect Publishers, New Delhi (2001). ey, FIRbIERIED
7. M.K.Bhasin and S. Nath, Role of Forensic Science in the New Millennium, University of
Delhi, Delhi (2002).
3. S.H.James and J.J. Nordby, Forensic Science: An Introduction to Scientific and Investigative
Techniques, 2nd Edition, CRC Press, Boca Raton (2005).
4 W.G. Eckert and R.K. Wright in Introduction to Forensic Sciences,

(ED.), CRC Press, Boca Raton (1997).
5. R.Saferstein, Criminalistics, 8th Edition, Prentice Hall, New Jersey (2004).

i 6. W.J. Tilstone, M.L. Hastrup and C. Hald, Fisher's Techniques of Crime Scene Investigation,
| CRC Press, Boca Raton (201 3

| Course prereqnisitg . | |
The candidate should have passed 10+2 (class XID) Examination Of III15 e_quwcalllent irsrf'ma
' recognized Board/ University with any of the three subjects out of Physics, Chemistry,
her science subject.

2nd Edition, W.G. Eckert

\Biology and biot or any Ot -
:! 5 . gflgr;::ed Continuous Internal Evaluation (CIE) methods
’\ Total marks: 25

10 marks for Test

| ) ;
i:)‘J marks for presentation along with assignment
LU3 marks for Class interactions

L:’lrﬁgra“‘mﬂ'Class: B.Sc.
M long 11[)
L

(n
E\wum B100518T

| Al Completion of the course the
The significance of Enzyme
The fundamental princiP!¢® g
The Laboratory tests in cher stic €8
The applications. jmmunodid no

stuc
[mmunot

o -
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M
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ics of Electron microscopy

/"‘/fiw hi

f' /____.___,..--—-—""‘—-'-—

s 100 Core Compulsory

'15u!'Imull' M"'rp-b ‘ inimum Passing Marks: As per Universi —

I lﬂlﬁ%’g’ 1E)) = : As per University norms

f;, per of Lectures-Tutorials-Practical (i

= actical (in hours per week)L-T-P: 4-0-0

i vopics — T No. of
Lectures

//—_

< [nzyme Immunoassays: Comparison of enz i

| o s P ymes available for enzyme
mmunoassays, conJ_ui,auon of enzymes, immuno blotting. histochemi I

rechniques. Use of po}yClOIlill or monoclonal antibodiés in enzmrl::s

immuno  assays. Applications of enzyme immunoassays in digease

et diagnosis.
Applications of PCR, RFLP, RAPD, Nuclear hybridization methods,

Il
Single nucleotide polymorphism and plasmid finger printing in clinical

microbiology
a1 -
il | Laboratory tests in chemotherapy: Susceptibility tests: Mic

| macro-dilution broth procedures.
V| Automation in microbial diagnosis, standardization of antigen and
specific antibodies, Concepts and methods in idiotypes. Antiidiotypes and
molecular mimicry and receptors. Epitope design and applications.
Immunodiagnostic lcwwﬁwﬂ——f
V_|GLC, HPLC. EIGM A

Suggested Reading
wilson and John Walker

| Practical Biochemistry, Principles “nd Techniques, Keith : :
2. Advanced Instrumentation, Data [nterpretation, and Control of Biotechnological
Processes, J.F. Vanimpe,Kluwer Academic _ ol
(2 Microbiology- 7th edition

|
3. Ananthanarayan R and Paniker CKJ. (2005). Textbook of
Press publication.

(edited by PanikerCKJ). University _
4. Brooks GF, Carroll KC Butel JS and Morse SA. (2007). Jawetz, Mfﬂﬂ'_Ck and
: . 24th edition. McGraw Hill Publication.

ro-dilution and

- Adelberg’s Medical Microbiolog .1
uisite
The cangs Course prered 2 . .
e 11 Examination OF its equl .
ate should have passed 10+2 (class XID) i i .

of the three su

bjects out
c

rem‘ N

Bm\f,mzed Board/ University with any 9" &
and biotechnology or any other science Su

| [T?I:,I — 2SSuggested Continuous

| l | arks for TcSl

|
0

t Mark . :
; Wrcsemation along with assignment
or Class interactions

l:
| " Foy
gram
WHgpg Il';“”'clnss: B.Sc.
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~Code:

” /lﬁ,ﬂ,og’.l?l’-"’\ Course Title: IPR, Bioethics and Biosafet
afety

M
odified In BOS Meeting, May 19, 2022

Subject: Biotechnology

Course Outcomes (COs)

(i
| . f@mv‘c"“’“ of the course the students will be able to
e o understanding of concept of Intellectual Property and its types

pevelop 8

| pve broad knowledge

. Jemonst

¢ the understandi : ;
| krat e f‘;g ‘Eandmg of International treaties and case studies
 ave  knoW edge of Biosafety, GMOs and various Institutional committees
3, Jdemonstrate @ clear understanding of Bioethics and its legal implications

on i i
of various types of IPRs, its protection and infringement

| Core Compulsory

ifredits: 4
Maximum Marks: 100

\ Minimum Passing Marks: As per University norms

L-T-P: 4-0-0 '

JSUE2S(CIE)
TmalNumber of Lectures-Tutorials-Practical in hours per week

Unit

[ | Introduction of Intellectual properties and

Intellectual Prope
sciences in researc

I | Introduction t0 In
related | tual pro erty provi .
ted intellectu property P design and development. patenting In

Topics No. of
Lectures
rights conferred. Integration of 12
rty, Bioethics and Biosafety for piological and applied
h and academia :
orld Trade Organization and its 12

dian Patent Law. .
isions. Intelleclual!lndustrml property

i research,

] and its legal protection 1N =4 e onsiderations
| Biotechnology, econom: ethical and dePO=2 S atics (Madrid 1 |
T int 0 1 reements and aties: | tcrnauonal P treaties (Madr
K ernationd e ireaty, Pate { Law treaty etc.) WIPO, EPC,
reemen £] . b' h 1 e
1 WgTO an lPS.lmcmauonal greements relevant to biotechn0l0BY
a5§ociate P - —thics, different paradigms of Bioethics — 12
v Bioethi¢ N c?szr):m Ll Ethica icsues  against the molecular
! National n
technologie®: o eafety cabinets and health hazards 12
| Y Brosafely: 10 Lol ntroduction 10 he concept of containment
1 concernmgGE:)o; Sbo! practices (GLP) and Good Manufacturing
level.an
\__ practices GMP Suggestcd Reading
\ i P (2001)- ;,,,cugcmfu' Property Rights: Unleashing the Knowledge Economy.
1. Ganguls P Gl eGrowtil Pibe . i e i
wew PN lic Dcpnrlmcntoflndusirml Policy & Promotion, Ministry of
Nationd / !
:, GOl Jctual Property Rights Laws. (2007). gnow White

. » M )
C.ommbl"' haferenct 10 Intelle

o) ucut'“)n ()Cl-
; I K”l';’h% Uy, (2010)
' abinant PN
nd Technology
4ivisio :;fcsurv!gcuclunnt:x-S‘p:H'
_J, D, Keest P

ogy. Malden, MA: Blackwell.
1990 Department of Biotechnology, Ministry of
Hw\\.*\\'.cnvt'or.nic.in.-'

_ Bloethics: an Anthol

A Safety Cuidelines,
Gowt. of Indin, Retrieved from httpe

Raybould, A, Fitzpatrick, J. W., Burachik, M., Gray, A, Wy,

A8
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l
--»T-ﬂ'j"“_p_ . e
oo, Prob em Formulation in the Environmental pi
xflp.!n'fil'lﬂgﬁ”_ffl——— al Risk Assessment for Geneticall
e elica
Course prerequisite ’

L idate Jhould have passed 10+2 (class XI1 ’
”“.“uu = ‘ . . )Examm i i :

Jed o d/ University with any of the three subjectsat‘f’n or its equivalent froma
!\i‘:l‘,‘}i‘i‘l‘l"—\%y or any other science subject out of Physics, Chemistry

Suggested Continuous Internal Eval;lat.

fotal marks: 25 ton (CIE) methods
(0 marks for Test
(0 marks for presentation along with assignment
ks for Class interactions

lﬂi mark

.-,n'l'l

W
oEd “_

ol

(ropramme/Class: B.Se. ———
o)1) Year: Third (I1I) Semester: Sixth (VI)

Subject: Biotechnology

%‘;,E?l(.;"litt B100619P | Course Title: IPR, Bioethics and Biosafety Lab
Rrec s:2 | Core Compulsory
_M“x“"ll m Marks: 50 | Minimum Passing Marks: As per University norms
l'otal Number of Lcctures-Tutorials-Practical (in hours per week)L-T-P: 0-0-4 |
Topics _ No. of |~
Lectures
Jtation Form 60

I. The designing and use of the Bioethics Consu

2. Handling of biologica
biohazards

3. Filling of patents(Demo) '
4. Group Activity: [deas, discussion about natl

". requirement, rocedures .
| Case Studies of patents, trademarks, copyright.
Semester: Sixth (VI

Year: Third (11D

| safety cabinets; primary containment  for

onal international patenting-

t: Biotechnolo
itle: Entre reneurshi

Course Outcomes COs

i ble to
i ourse the students w!l.'. be a '
After Completion ofhc szopg_ jmportance of biotechnology and allied fields.
'fn- trcpreneurship in economic development of industry
; n o Market survey and assessment . o .
Learnt 10 of Business plan; learn Forms of business orgamzatmn,!ownersh,p_

a. preparat!on of any top three Biotechnology Companies (start up; various stages in

5 ase st L olc
blishmen Lic.,
e ":m Core Compulso
(h_;cd.ﬂ!:;‘m Marks: 100 Minimum Passing Marks: As per University norms
ax1Ir

49




&

—__'._fgi.;g}+35(Cl£)) |
glig__l_}_limbcr of Lectures-Tutorials-Practical (in hours per week)L-T-P: 4-0-0

“Unit

[ Definition of Bioentreprencurship. traits of an entrepreneur; Copyright, 2

g ' ' -
ntroduction to Biotechnology & Applications: Biotechnology — definition, 12

Modified in BOS Meeting, May 189, 2022

Topies No. of
Lectures

}Ilrsl'c_)r}'. ‘thfusl_ arcas of biotechnology; Elements of Bio-Process
Ti@::‘:c-erlng. Biotech Industries: Basic concepts of GLP, GMP and FDA;
Scope and Importance of Biotechnology and allied fields. .

Pa!cn:.s.nt_radgmark. plant breeders and farmers’ rights, biodiversity related
issues; Biopiracy. International and Indian business policies with the focus
on Bio and Pharmaceutical products.

12

v

Introduction; Entreprencur an

E""‘f’_mc"“‘h'l”i Sclection of a product, line, design and development 2
processes, ©cOnomics on material and energy requirement, stock the

product and release the same for making etc. The basic regulations of

excise: Demand for a given product, feasibility of its production under
ancial situations export

given constraints of raw material, energy input, fin
12

potential eic.
d Entreprencurship; Role of entrepreneurship

in economic development; Entrepreneurial competencies and motivation;
Institutional Interface for Small Scale Industry/Enterprises.

| Opportunit) Scanning and ldentification;  Creativity and product 12
| development process; Market survey and assessment; choice of technology

| and sclection of site Financing new/small enterprises; Techno Economic
- Feasibility Assessment; Preparation of Business Plan; Forms of business
study of any top three Biotechnology

| organization ownership. Casc
s in establishment, ete.,)

i{_

The candidate should h
recognized Board/ Uni
Biologv and biotechn

b
-

L
J

n

6. Advanced Biofue

Total marks: 25

| Companics (stariup. various stage
Suggested Reading

elson and P.A. Neek, The Practice of Entrepreneurship, ILO,

G.G. Meredith, REN

1082.
Dr. Vasant Desai, Management of Small Scale Enterprises,

House, 2004. 3.
Patzelt, Holger, Brenner,

2008.
A Handbook for New Entreprencurs,

/ ~dabad, 1988. :
Ahmedabad. | nd. Entrepreneurship: Successfully Launching

Srd ed, Pearson Edu., 2013. 6. Lee, James w.2013.
Is and Bioproducts. Springer New York, 7.C.T. Hou, Jei-Fu Shaw,

2008. Biocatalysis and Bioencrgy Wiley -
Course prerequisite - _
ion or Its equivalent froma

ave passed 1042 (class XID B@inat e -
'\'ersif\' with any of the three subjects out of Physics, Chemistry.

r science subject.
Internal Evalua

Himalaya Publishing
Thomas (Eds.). Handbook of Bioentrepreneurship. Springer,

Entreprencurship Development Institute of India,

New Ventures,

—

ology or any othe = (CIE) — ol

Suggested Continuous

S0
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10 marks for Test

10 marks for presentation along i
0 : 18 With assignme
05 marks for Class mtemcliomb " g

Programme/Class: B.Sc. I Year: Third (I1]
: Thir )

| (Hons)(111) Semester: Sixth (VI)

Subject: Biotechnolo

| Course Title: Food Biotechnology
Course Qutcomes (COs)
e students will be able to

sms of preservation methods applied to different food

|
Couse Code: B100621T

 After Completion of the course th
I. Able to learn the mechani

products.

To understand different bio

To provide knowledge of d

interventions.

4. Abl_e to apply knowledge and analyze the problems associated with food and

_ agricultural biotechnology

_: 5. Able to apply these methodologies and techniques for developing modified
: crops and agricultural products

processes involved in food production.
ifferent streams of agriculture having biotechnological

wd IJ
3 H

| Credits:4 Core Compulsory
| Maximum Marks: 100 Minimum Passing Marks: As per University norms
(75(UE)+25(CIE))
Total Number of Lectures-Tutorials-Practical (in hours per week)L-T-P: 4-0-0
Unit Topics No. of
Lectures
[ Historical Background, Composition of Food, Improvement of food 12
I resources through Biotechnology (e.g. Golden Rice, Flavor savor tomato),
Traditional fermented foods (meat, fish, bread, sauerkraut, tea)
11 Food Fermentations: Fermented milk, Cheese, Butter, Yoghurt. Alcoholic 12
beverages (Beer, Wine, distilled beverages), Pickles, Soy products. ‘
11T | Value addition products: High Fructose Corn S)’l.'up-, Invert Sugars, Edl.ble 12
fungus: Mushrooms. Concept of pre and Probiotics. Food preservation
and storage, _— e —— 5
"IV | Growth of microorganisms In food: Intrinsic and exlnnsw_factorsiﬂ '}ﬁgﬂ |
Spoilage (microbial and non-microbial) Control mechanisms 0
cnnilage: Physi Chemical. ; — 5
spoilage: Physical and : : T Diarrhea, Salmonellosis, 12
= . o= - diseases: Gastroenterits, y e
|V Food a.nd water lzornb (li’lglbios Hepatitis, Food borne  intoxications:
Sinis Ch;”“;’;‘! illus ‘Cl(ralridium ete. Detection of food-borne
Staphylococcal, 13aciiitis, :
pathogens.

S“uﬂcsmlcllt&“lsl‘ggll and Mark R. Fowler (Text Book).

I. Plant Biotechnology- A{inﬂﬂ S!E!ICI‘. 'l*il:g 3o
2 Biotechnology- Expanding Horizons 2y —

I
51
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) eVaa

Tood Microhiak

“ \\\ \.i | D “ ~ »

DY ATRToology: Fundamentals
Aguivuiiunal Bioechnology by

v Modern Food Micro-Biolo

‘ and frontiers - MNP, Dovle
A Altman, )
2Y ~ James M. Jav.

ne candidate should have passed IOE‘?ume EARY o

s .m\_ ‘{Tt:l&:&:u.]\ll] Examination or its equivalent froma
ST Y Wil any of the three subjects  Physi i
V0O A MORCANAI0QY Or any other science ~:ubiec‘:““ . e

Su““ﬁtt‘d C :
” hige ontunuous " :
Total marks: 25 s Internal Evaluation (CIE) methods

10 marks for Test

10 marks for ;::esemation along with assignment
O3 marks tor Class interactions )
_Further Suggestions: None

?ﬁ\g—_:rammc Class: B.S¢ s T
_Hons)(1D = = E Year: Third (1)) Semester: Sixth (VI)

— _ Subject: Biotechnology
.__t‘_nu_s?‘ Code: B100821P Course Title: Food Biotechnology lab
_Credits:2 Core Compulsory

Maximum Marks: 50 Minimum Passing Marks: As per University norms
_Total Number of Lectures-Tutorials-Practical (in hours per week)L-T-P: 0-0-4

Topics No. of

Lectures

| Estimation of Total Plate Count in any food sample. 60
| 2. Detection of Salmonella, E. coli in food material.
3. MBRT test of milk samples.
4

.

. Malt preparation for beer making.

" Cheese making (Non-ripened cheese).

5 _Qaunerkraut production

i ~ Acetic acid/Vinegar Production and estimation of the product.

Toxin detection in the food mmgrials_.
0 Effect of internal factors on microbial

L Water Acuvity.

17

’/J

growth in food i.e. pH, Temperature,

l"mgramme!Class: B. Sc.
' (Hons) (2 Subject: Biotechnology
| Title: Industrial Tra
_Couse Code: BI00SIER “Course Title: Indus
Souse Cote Core Compulsory

- Credirs: As per University

I. ‘ 1 m i ks: As per University norms

| :\’1‘ 1‘3 Varks: As per Minimum Passing Marks: As r University n
Maximum ! st AS

Universitynorms _______—

Vear: Third (11D Semester: Fifth (V)

'i
|

ininngurveys/Research Project




Modified in gog Meeting,
j’__rngrnmmefCI:lss: B. Sc.

“Couse Code: B1 00622R

Subject: Biotcchnolo

"Maximum Marks:

(Hons,) (111 Year: Thirg (111) Semester: Sixth (V1)

Course Title: : -
Credits: As per Univere: itle: Industria| Traini
; : sit ning/Surve s/Research Pro;
norms ¢ Core COmpu]sory oleet
— |
As per Mini -
[l|1% AHRm Passmg Marks: A per University norms

May 19, 20,

I

Programme/C] : B.Sc. . Th:

(Hoﬁs)(m) ass: B.Sc Year: Third (1) Semester: Sixth (V1)
Subject: Biotech

Couse Code: B] 00623T —ecinology

Course Title: Genomics and proteomics

Course Outcomes (COs)

After Completion of the course the students will be able to
| Students will have a thorough understanding of various
whole genome mapping & sequencing,
The students will know the vast amoun
databases and how to access and best u

3. Able to analyze the gene expression da
information

, comparative genomics,

tilize for practical purposes.

genomic technologies such as
t of genome information in publically available

ta sets to derive the biologically meaning

4. Able to apply the knowledge of function genomics in public health
Credits:4 Elective
Maximum Marks: 100 Minimum Passing Marks: As per University norms
(75(UE)+25(CIE)) .
Total Number of Lectures-Tutorials-Practical (in hours per week)L-T-P: 4-0-0

i Topics No. of
- i Lectures

' ' i thods: manual & [ 12
Introduction to Genomics, DNA sequencing me .

l automated: Maxam& Gilbert and Sangers method. Pyrosequencing,
Genome Sequencing: Shotgun & Hierarchical (clone contig) mctho:ls,
Computer tools for sequencing projects: Genome sequence assembly
software. ; =

[ istributi Data: Web based servers an
ing and Distributing Genome

I M?tlljfresg for genome analysis: ENSEMBL, VISTA, .ngncmgecsnoggg
15300wscr NCBI genome. Selected Model Organisms

r A
Databases. i ties of proteins.Physical 12
i i Chemical properties of p
jon to protein structure, s Shiof cings
. !n:m:;?ctms thgl determine the property 01; 'pﬁ:?ngtisons hydrogen
i tions. electrostatic forces, van der waal In )
interac y oS :
g bonds, Hydrophobic mtcracluo;s. T e TP AGE T 3
i teomics, Ana
IV [ Introduction to Pro

53
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I Discovering Genomic
S, proteomics & bjoj 3
Campbell, Davidson C 10informatics, § it
> ollege- : ICS. Second edition b
Francis S. Collins ege; L y A Malcolm

2. Molecular Biology of
: gy of the Gene (] 987) Watson J. D., Hopking N., Robast J. and Steiz

3. BIOINFORMATICS: A Practical Gut
Eor : ctical Guid : .
edition) Andreas D, el l];l. :1:1(:1 (t:t:se gl?:lllﬁi:z of Genes and Proteins (Third

‘ . C()u rse rere . s

The P quisite

rec;;ﬁ?jelg %?)Z?d?’ul{]dn?\?;resi?;ii?fh o (fC];SS 31{“) EXxamination or its equivalent froma
v . any ot the three subij i ;
Biology and biotechnology or any other science subjgc{mts out of Physies, Chemistry,

Suggested Continuous Int :
Total marks: 75 nternal Evaluation (CIE) methods

10 marks for Test

10 marks for presentation along with assignment
05 marks for Class interactions

Programme/Class: B.Sc. Year: Third (I1I) Semester: Sixth (VI)
(Hons)(I11)

Subject: Biotechnology

Couse Code: B100624T | Course Title: Enzymology

Course Outcomes (COs)

After Completion of the course the students will be able to know
The general aspects of enzymes

Enzyme classification

Mechanism of enzyme action

Enzyme - Enzyme interaction o
Application of Immobilized and soluble enzyme in industry

N Lot —

Core Compulsory

li’”l;e;]i:lstfn Marks: 100 Minimum Passing Marks: As per University norms

75(UE)+25(CIE)) - - TP 4.
{ot(al N)uml:fer ofJ Lectures-Tutorials-Practical (in hours per week)L-T-P: 4-0-0 No. of
Unit Topics Lectures
12

of enzymes, enzyme techniques,
-enzyme specificity active sites,

I | Brief description of general aspects
kinetics, mechanism of enzyme action

54
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//—""'_———._T 1
mechanism at i
active sites, covalent catalysis, acid base catalysi
atalysis,

roximity and i i
P y orientation effects, zymogen, multi e
enzyme technology. ’ nzyme complexes,

[solati 1l
11 solation, crystallization and i 2
; purification of en :
of enzyme preparation, methods of zymes, test of homogeneity 12
enzyme analysis. Enzyme ificati :
examples) Zymogens);nd ;:2?: ification (rationale, overview and specific
Droeyine salbstrite complex: oo activation (Proteases and Prothrombin).
site, specificity, Kinetics ofz en:;;pt: OftjE_'f C(;:d'np:]e)i, D
; bttt - activi ichaelis-Ment i
and its derivation, Different plots for th dy’ inati e
 dtheirtiys - ent e determination of Km and Vmax
B &I.r [}){ ,\Slolt_)glcal significance, factors affecting initial rate, E, S
r‘r}p. . pH. Collision and transition state theories, Significance of
activation energy and free energy.
.: 18 'gwo subs_trat_e_r:eactions (Random, ordered and ping-pong mechanism) 12
. : nzjy{ne mhlbmor_\ types of inhibition, determination of Ki, suicide
inhibitor. Mec.hamsm pf enzyme action: General mechanistic principle,
fa.ctors' assocuated. with catalytic efficiency: proximity, orientation,
distortion of strain, acid-base, nucleophilic and covalent catalysis.
chemical modification of active site groups, specific examples-:
chymotrypsin, lIysozyme, GPDH, aldolase, RNase, Carboxypeptidase and
alcohol dehydrogenase. Enzyme regulation: Product inhibition, feed
backcontrol, covalent modification. A
IV | Allosteric enzymes with special reference to aspartate transcarbomylase 12
and phosphofmctokinase. Qualitative description of .concerted and
scqucntial models. Negative cooperativity and half site reactivity. Enzyme
- Enzyme interaction, Protein ligand binding, measurements analysis of
inding isotherm, cooperativity, Hill and scatchard plots, kinetics of
(-

b
allosteric enz mes.
ods for large scale production of enzymes. 12

v Enzyme Technology: Meth
|mmobilized enzyme and their comparison with soluble enzymes,

Methods for ;mmobilization of enzymes. Immobilized enzyme reactors.
pplication of Immobilized and soluble enzyme in health and industry

A
Application to fundamental studies of biochemistry.
Reading

Suggested
LubertStryer, 6th Edition, WH Freeman, 2000.
Robert K. Murray, David A Bender, Kathleen
Weil. 28th Edition,

| e

|. Biochemistry,
2. Harper’s illustrated Biochemistry by
3. M.Botham, Peter J. Kennelly. Victor W. Rodwell, P. Anthony
4. McGrawHill, 2009.
4. Biochemistry- Donald Voet and J
andSons, 1995.
Biochemistry by
| Learning,EOOS.
1 6. Fundamentals of Enzymol
Press 1999
Fundamentals of Enz

udith Voet, 2nd Edition, Publisher: John Wiley

Mary K.Campbell& Shawn O.Farrell, 5th Edition, Cenage

':JI

oey Nicholas Price and Lewis Stevens Oxford University

sh-Bowden Portland Press 2004

yme Kinetics Athel Comni
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