
Kurukshetra University, Kurukshetra
(Established by the State Legislature Act-XII of 1956)

1rc4++:r Grade, NAAC Accredited)

Syllabus
for

Post Graduate Programme
M.Sc. Biochemistry

as per NEP 2020
Curriculum and Credit Framework for Postgraduate Programme

With Multiple Entry-Exit, Internship and CBCS-LOCF
With effect from the session 2024-25 (in phased manner)

DEPARTMENT OF BIOCHEMISTRY
FACULTY OF LIFE SCIENCES

KURUKSHETRA LINIVERSITY, KURUKSHETRA - 1 3 6 1 I 9

HARYANA,INDIA

CIIAIRMAN
Department of Bioitr:emisty
Kurukshetra University
KURUKSHETRA.136l19

Is1

figid'"1



Part A - Introduction
. Sc. BiochemistName of Pro rammc
mester- ISemester

tructure and Function of Biomo lecules
Name ol the Course

BCI{-101Course Code
c-lCourse
0-499Level of the course

Pre- uisite for the course (if an

aning fiom the simplest molecule, water and structure

LO 2: understand the structure, properties and lunctions o1'

LO 3: understand the structure and conformation ofproteins

CLO 4: understand the structure and functions of nucleic acids

of biomoleculesLO I : have an overview of imponance

d f'unctions of carbohYdrates

ipids and amino acids

d porphyrins

Course Learning Outcomes
After completing this course, the leamer

will be able to:

(cLo)

TotalPracticalTheory
404

Credits

401er weekTeaching Hours
30030Internal Assessment Marks
70070End Term Exam Marks
1000100Max. Marks

3 hoursExamination Time
Fart B- Contents of the Course
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Written Examination
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Part A - Introduction
Sc. BiochemistryName olProgramme

emester- ISemester
ell Biochemistry and Cell SignalingName of the Course

4-BCH-102Course Code

c-2Course
0-499

ifPre-re uisite for the course
LO l: acquire detailed information regard

embranes and membrane transPort
LO 2: get an insight into the structure and functions o

arious cellular organelles and a detailed account of th
ytoskeleton
LO 3: exptain the communications of cells with other

LO 4: have a conceptual understanding ofthe

ing bio-

olecu lar basis ofcell si lin

ells and to the environment

Course Learning Outcomes (CL
After completing this course, the learner will
be able to:

o)

Theory Practical
404

Credits

404Teaching Hours per week
30030Internal Assessment Marks
70070End Term Exam Marks
100100 0Max. Marks

3 hoursExamination 
'l ime

Part B- Contents of the Course
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End Term Examination: 70Internal Assessment: 30
7030 F Theo; Thcorl

5o Class Partici tion:
10. Seminar/ tation/assi gnment/quizJ class test etc.:

15

Written Examination

e Mid-Term Exam:
Part C-Learnin Resources

Recommended Books/e-resources/LMS:
I . Cell and Molecular Biology- concepts and experiments, 5th ed. (2008) Gerald carp- wiley &

Sons.
2. ].he cell: A Molecular Approach, G.M. Cooper & R.E. Hausman (2007), 4s ed. ASM Press._

3. Molecular Aiology of thi Cell (2008) 5rH ed. Albettt et al. Garland Science, Taylor and Francis

Group.
4. Moleiular Cetl Biology (2008) 6e ed. Lodish et al., W.H. Freeman & Company'

5. Ce and Molecular Biology, 8th ed. E.D.P. De Robertis & E.M.F. De Robertis (2001), Lippincott,

Williams and Wilkins
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Session: 2024-25

Part A - Introduction
Name of Programme M.Sc. Biochemistry
Semester Semester- I
Name of the Course Bioenergetics and Metabolism-I

Course Code M2,l-BCH-103

Course Type CC-3
Level ofthe course 400-499

Pre-requisite for the course (ifgaf)
Course Leaming Outcomes (CLO)
After completing this course, the leamer will
be able to:

CLO l: understand the concept of free energy change.

coupled reactions. high energy compounds and redox]

reactions and its application to the study of metabolism.

CLO 2: describe various anabolic and catabolic pathways

Iike glycolysis, Kreb's cycle, HMP shunt, glycogen

petabolism etc. and their regulation for better

lunderstanding of physiology and therapeutic

[pplications.

!LO l, comprehend reactions and regulation ol

lpathways involved in the metabolism of lipids and

correlate with the metabolic disorders at molecular level.

CLO 4: have an insight of electron transport chain and

mechanism of ATP synthesis during catabolism ol
molecules.

Credits Theory Practical Total
.1 0 .1

Teaching Hours per week ,t 0 l
Internal Assessment Marks 30 0 30
End Term Exam Marks 70 0 70

Max. Marks 100 0 100

Examination Time 3 hours
Part B- Contents of the Course

Instructions for PaDei- Setter: The examiner will set 9 questions asking two questions from each

unit and one compulsory question by taking course leaming outcomes
compulsory question (Question No. 1) will consist at least 4 parts
examinee will be required to attempt 5 questions, selecting one qu

(CLOs) into consideration. The
covering entire syllabus. The

estion f'rom each unit and the
compulsory question. All questions will carry equal marks.
Unit Topics Contact Hours

I Bioenergetics: Concept of Free energy; standard Free energy;
Relationship between standard free-energy change and equilibrium
constantl Coupled reactions; High-energy compounds. Biological
oxidation: Oxidation & reduction; Oxidation-reduction half
reactions; Nemst equation, measurement of standard reduction
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Session: 2024-25

Part A - Introduction
.Sc. BiochemistryName of Programme

emester - ISemester
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J. Introduction to Plant Biochemistry.
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24-25esslo n:

- Introart onu

Sc. BiochemistName ol the Pro e

emester - ISemester
C-1 (Qualitative and quantitative analysis of
iomolecules)

Name of the Course

4-BCH-105Course Code
c-1Course T1'pe
00-499Level of the course

ifPre-re uisite for the course
CLO 1: get an insight/awareness about the safe laboratory

CLO 2: get more acquainted with the basic practical
echniques related to various biomolecules.
CLO 3: standardize and qualitatively & quantitatively

timate various biomolecules including carbohydrates, lipids

ractrces.

nd lesroteins in the biolo cal sam

Course Leaming Outcomes (CLO)
After completing this course, the leamer will
be able to:

TotalPracticalTheory
440
880Teaching Hours per week

30300Internal Assessment Marks
700 70End Term Exam Marks
1001000Max. Marks

0 4 hoursEramination Time

Hours
ontact

1 .To study biochemistry laboratory safetv rules and guide

Detennination/calculation of normality and molarity of solutions

Standardization of pH meter and preparation of buffers

Qualitative estimation of carbohydrates

Qualitative estimation of proteins/amino acids

Qualitative estimation of lipids

Quantitative estimation of proteins by Lowry's method

Quantitative estimation ofproteins by Bradford method

Quantitative estimation of total sugars

10. Quantitative estimation of reducing sugars by Nelson-Somoygi's method

I 1. Solubility test for lipids
12. To detect the presence of glycerol in given sample by acrolein method

13. Characterization of lipids (Acid value, Saponification value and Iodine number)

14. Extraction of lipids from tissues using Soxhlet's apparatus

1 5. To determine pka of acetic acid/glycine
16. Cell counting by hemocltometer and identification ofblood cell types

lines

Su ested Evaluation Methods
En tion:70erm ExamrnaInternal Assessment:

03 racticumractlcum
r Class Participation
. Seminar/Demonstration/Viva-voce/Lab records etc.: execution of the practical

te-upce wr1a oreco

o NIid-Term Exam

CHAIRM.
DePartnt

AN
:nt of Biochemistrv

(lo Kurul<aht
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Credits

Part B- Contents ofthe Course
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Recommended Books/e-resources/LMS:
1. Introductory Practical Biochemistry by Sawhney, S.K. and Singh, R' (2000)' Narosa

Publishing House, India
2. principles and Teclrniques of Practical Biochemistry. 6th edition by Keith wilson and John

Walker (2000), Carnbridge University Press.

3. physical Biociremistry, 2nd edition, by D Friefelder (1983), W H Freeman and Co., USA.

4. Biophysical Chemisiry: Principles and Techniques,2nd edition by A Upadhyay, K
Upadhyay and N Nath (1998), Himalaya Publishing House, Delhi'

s. Physical Biochemistry, 2nd edition, by K. E Van Holde (1985), Prentice Hall Inc' New

Jersey.
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sslon:

artA- n nou
Sc. BiochemisName olthe Pro e

emester - ISemester
C-2 (Practicals of Basic Biochemistry and Plant
ochemist

Name of the Course

Course Code
c-2Course
00-499Level of the course

ifPre-re uisite for the course

LO 2: develop skills and knowledge to conduct basic

search work in the held of Plant Biochemistry

LO 3: correlate the applications of enzymes ofplant

nvironment

istry foo hemcu bthedan 1l stfatec teaoL appre
sedstlesotl then todajl t relS aec seS seT dlatelan pro

dustri
tneutif'e

uchor ec seS S 51n alvafln USoa CSS pamr1 )vF(g1n
Sd1n UScaltrta no andfb enrnod,

Course l,earning Outcomes
After completing this course,

be able to:

(cLo)
the leamer will

TotalPracticalTheory
140

Credits

880Teaching Hours per week
30300Intemal Assessment Marks
70700End Term Exam Marks
1001000Max. Marks

4 hours0Examination Time
Part B- Contents ofthe Course

Contact
Hours

Practicals

L Estimation of phenols in plant tissues

. Estimation of chlorophytl content in the leaves

. Quantitative estimation of starch in the given plant tissue

. Quantitative determination of free amino acid content in germinating

oongbean seeds

Estimation of proline in stressed plant tissues

To determine the activity olmalate dehydrogenase in the given plant tissue

. Determination of p-amylase activity in germinating barley seeds

8. Estimation of ascorbic acid in lemon juice

9. To determine the activity ofpollphenol oxidases

10. To estimate titrable acidity in fruits

_l

1 1 . Estimation of nitrate reductase activi liom lant tissue
Su ested Evaluation Methods

nd erm E It nax Im a onsessment: 3nterna
racticumI Practicum

o C.lass Participation
cell-ab records etc.:i Seminar/Demonstra tion/Viva-vo

I-a u an1e\,\T1oca pco
t1rac alco thf eecu onex p

15o Mid-Term Exam:
urcesart rn n

R.S.K. and Sin 2000 , Narosab1' Sawhne
oo e-resourc

Practical Biochemis
ecommende
1. Introducto

nJ

lt z.--
Deoari.
f\Uiukl
KURU

M24-BCH-106
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Publishing House, India
2. Principles and Techniques of Practical Biochemistry, 6e edition by Keith Wilson and John

Walker (2000), Cambridge University Press.

3. Physical Biochemistry, 2nd
Principles and Techniques,

edition, by D Friefelder (198 3),
2"d

W H Freeman and Co , USA.
edition by A UPadhYaY. K4. Biophysical Chemistry:

Upadhyay and N Nath (1998), Himalaya Publishing House, Delhi.
ldt (2005), Academic Press5. Plant Biochemistry & Molecular B iology, 3'd ed., by Hans-Walter He

=of4-/
\\^,tK
C:.
Dei-
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Session: 2024-25

TiamE ofthe-Pio gramme .Sc. Biochemistry

SemesGr Semester - I
Narne of the Course Scminar

Course Code M21-BCH-107
Fourse Tvoe:
( CC DEC'/i'C,Seminar/CHM,/OEC/EEC)

Semhar

tevel oI-[e corlrse 400-499

e oursE-teamFng Outconxi ICLOI
Atier complering"this course. the leamer will
bc able to:

CLO l: work independently, critically analyze
research literature and use different digital
sources to explain the concepts of Biochemistry.
CLO 2: demonsffate latest scientific
developments ftom disciplinary perspective to its
professional and everyday use.

re tS Seminar
2

'I caching Hours per \!eek
Mar. NIarks 50

-Tnternal Assessdent Marks 0
-Encl-Term Eram Marks
Txamination Time our

examiner(s)
on e parameters as ecl y staff council of the department. There will be no extemal
examination/viva-voce examination.

\*J!
CHAIRMAN
Deparlrnent o, Biochemistrv
Kurukshetra University
KURUKSHETRA.I36.t 19

Ltv
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Session:2024-25

Part A - Introduction
M.Sc. BiochemistryName of Programme
Semester- IISemester

Metabolism-IIName of the Course

M2,l-BCH-201(lourse Code

CC-5Course Type
400-499l.cr,el of the course

Pre-requisite lbr the course (if any)
CLO 1: get an insight into the pathways involved in
the catabolism and biosynthesis of amino acids,
porphyrins and nucleotides.
CLO 2: acquire knowledge about the chemical
nature and metabolism ol secondary metabolites
produced by plants such as isoprenoids.
phenylpropanoids, alkaloids etc.

CLO 3: understand the integration of metabolism
CLO 4: understand the organ specifrc metabolic
profiles, metabolic changes durhg starvation and

food intake, and ethanol metabolism in liver.

Course Leaming Outcomes (CLO)
After completing this course, the leamer

will be able to:

TotalTheory Practical
I0I

Credits

1-+ 0Teaching Hours per week
0 3030Internal Assessment Marks
0 7070End Term Exam Marks

1000100Max. Marks
3 hoursExamination Time

Part B- Contents of the Course

tcomes (CLOs) into consideration. The
4 parts covering entire syllabus. The
one question from each unit and the

Instructions for Paper- Setter: f'he examiner will set

unil and one compulsory question by taking course leaming ou
compulsory question (Question No. 1) will consist at least
examinee will be required to attempt 5 questions, selecting

9 questions asking two questions liom each

uestions will carry equal marks.compulsory question. All q
Contact
Hours

t nit Topics

l5I Amino acid degradation: General reactions of amino acid metabolism:
Transaminationi Oxidative, non-oxidative deamination and decarboxylation
reactions: Role of glutamine in ammonia Eansporu Glucose-Alanine Cycle;
Urea Cycle; Metabolic breakdown of individual amino acids (both essential

and non-essential)
15II Amino acid biosynthesis: Biosynthesis of non-essential and essential amino

acids; Regulation of amino acid biosynthesis; Amino acids as biosynthetic
precursors of phosphocreatine, glutathione, dopamine, non-epinephrin and

epinephrin. CABA. histamine. serotonin. polyamines (spermine and

spermidine), and indole-3-acetic acid. Porphyrins: Structure of porphyrins;
Important porphyrins occurring in nature; Detection of porphyrins

spectophotometrically and by fluorescence; Biosynthesis of heme and its
regulation; Degradation of heme; Regulation of heme biosynthesis;
Chlorophyll biosynthesis.

A lRI\lAN
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III Nucleotide metabolism: De novo biosynthesis and regulation of purine and

pyrimidine nucleotides; Salvage pathways of purines and pyrimidines;
Ribonucleotide reductase and formation of deoxyribonucleotides (dNTPs)

from ribonucleotides (NTPs); Catabolism of purine and pyrimidine
nucleotides: Chemotherapeutic agents as inhibitors of enzymes in nucleotide
biosynthetic path$ays; Biosynthesis oi nicotinamide coenzymes, flavin
poenzymes and coenzyme A. Integration of metabolism: basic strategy of
[atabolic metabolism; Recurring motifs in metabolic regulation; Major

[netabolic pathways and control sites; Key jr.rnctions in metabolism (glucose-

l6-phosphate, plruvate and acetyl CoA); Organ specific metabolic profile;

[Metabolic changes induced by

fnetabolism in the liver.
food intake and starvation; Ethanol

IV Secondary plant metabolism: Primary and secondary metabolites;

Isoprenoids: introduction, different classes with examples; biosynthesis of
carotenoids (Limonene, Lycopene and B-Carotene); Alkaloids: definition,
classification according to their heterocycles with examples; physiologically
active alkaloids (used in medicine and plant chemical defense);

Phenylpropanoids: Introduction; overview of products of the
phenylpropanoid metabolism; Biosynthesis of lignin; Flavonoids: nature;

classification of aglycons with examples: functions of flavonoids; Nature of
Tannins, Cyanogenic glycosides and Glucosinolates.

l5

ota ntact 60

Su ed Eyaluation Methods
Internal Assessment: 30 End Term Examination: 70

; Theoru 30 } Theory: 70

o Class Participation: 5 Written Examination
r Seminar/presentation/assignment/quiz/class test etc. : 10

. Mid-Term Exam: 15

Part C-Learning Resources
Recommended Books/e.resources/LMS:
l. Lehninger: Principles of Biochemistry, 4fr edition, by David L. Nelson and M.M. Cox (2005)

Maxmillan/ Worth publishers/ W. H. Freeman & Company.
2. Fundamentals of Biochemistry. 3'd edition, by Donald voet and Judith G Voet (2004), John wiley

& Sons. NY
3. Biochemistry. 6'r' edition, by Jeremy M. Berg (2007). W.H. Freeman & Co., NY.
4. Harper's Biochemistry,26d edition, by R.K. Murray, P.A.Hayes, D.K.Granner, P.A. Mayes and V.

W. Rodwetl (2003). Prentice Hall Intemational.
5. Biochemistry (2004) by J. David Rawn, Panima Publishing Corporation, New Delhi
6. Plant Biochemistry & Molecular Biology, 3rd ed., by Hans -Walter Heldt (2005), Academic Press

7. Biochemistry and Molecular Biology of Plants by Bob, B. Buchanan, W. Gruissen and R.L.Jones

(2000). Published by American Society of Plant Physiologists and distributed by Panima

Educational Book Agency, New Delhi.
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Session:2024-25

Part A - Introduction
Sc. BiochemistryName of Programme

emester - IISemester
iochemical and Biophysical techniquesName of the Course

4-BCH-202Course Code

c-6Course Type
0-499Level of the course

ifPre-re uisite for the course
LO I : know the radio-isotopic techniques and

ntrifugation and their applications in biological science

CLO 2: understand the basic principles and techniques

f chromatography and protein purification and their

CLO 3: gain insight knowledge of the principle o

lectophoresis and the various electrophoretic

echniques for proteins and nucleic acids

CLO 4: understand spectroscopy to elucidate the

hemical structure of molecules and acquire knowledge

f microscopy and its applications in various frelds of

cations

arch

I

earch.

Course Learning C)utcomes (

After completing this course, the leamer will

be able to:

cLo)

TotalPracticalTheory
I04

Credits

l0.tTeaching Hours per w'eek
30030lnternal Assessment Marks
70070End Term Exam Marks
1000100Max. Marks

3 hoursEramination Time
Part B- Contents ofthe Course

cti
tlt1

ecti

eacm ho froNStu'o uest9 SLlc otr NS1n I setIIeTh AM asking qrr seeilP qrut o sn rfosn
no Thn consrto deraSme C oL Suto ocn co Sur e eu no b taki ( )ltl oS SLIand1 nco o arnrngc vqryp

US ThS baretrenoc4astcatNSco 1st verrngINn o partsn stlue ou oS tlso )m a(qr\'pul
and erhtunfron1 eachotl nueSneoSonstrueSttem 5t qtoIEUI d ngreebwill qamlnce pq

ualtis NSo ItL1e11O AllSueLI SO

Topicsflnit
)

nits o1' radioactiviiy-); GM and scintillation counter; autoradiography;

pecilic activity of a radioisotope; safety aspects; applications of

t1

lif-
cde ttrf oacadi eoTS SenceCOalsB c typ(d o os 0t e pp

dane S!'rh 1I haldanSO CSrad alc0 tltI e ecd aadI oaci()e top

affeedim tation,Basiti
entrifulltren:

S n b o o cald 0 o toS p
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calanalfoSESc ytid nt S typecIM tan oh type
tive ultracentrifu ationd
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Hours

techniques:
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romatography: Principles and applications o

matography, ion-exchange chromatography, affinity
matography, gel filtration chromatography, Determination of

lecular weight using gel filtration chromatography, gas liquid

urificationr tein

f paper, thin layer

perfo
ti

techlirl tl

rmanc d hromatocHand I hmhro o h phgta vqulggrap v f urlcn 11ae oI urcelS oectr o SOn tyo tecn hn ESu prifiu acelt n rqp
ESuam hchroofuset' et IN ca qvom IOllt o tograpOD,p purlnng

1

subunits using SDS-PAGE, Detection and quantification of proteins

gels; Recovery of proteins from gels. Iso-electric focusing (IEF).

rilati purific
retiPrinc

Determi

nRN ofo ND andAU es SOI onoh creti echt A,lectro niqp
e ho ce fonuc tce aclfi1r r)catr n of ectropuan ds, pd q
Iecularmo we1nati no foS S PA EGD ghN ta e andno

id
chi

It nSe btern L)

efi dresrseo nucI I c ca S pulseectro res IS agaro ctrophopho
srshorem1croSS1 elho SIre S ac

1Nature of electromagnetic radialions; Principles and

UV, Visible, Infrared, Raman, Fluorescence and NMR
troscopy; ORD and CD, Atomic absorption spectroscopy

roscopy: Resolving power and magnification power, principle and

crosco

pectroscopy:
lications of

pec

nEIand troeccscen m c scorotrasn uoreFIcofo hasePNS t. vpoca
nSSmt on e ectrodan ransTml.) crocS ectro vSCcro o scop( annmgpv

outactotal

Su Evaluation Methods
Fl,nd Term Examination: 70Internal Assessment: 30

70- Theo30z Theon
)o CIass Participation
10uizJceminar/ etca I testASsIt nlo IASSS senta gnment/pre
15

Written Examination

. Mid-Term Exam:
Part C-Learn Resources

Recommended Books/e-resou rces/LMS :

l. principles and Techniques of Practical Biochemistry, 6'h edition by Keith wilson and John walker
(2000), Cambridge University Press.

2. Physical Biochemistry,2nd edition, by D Friefelder (1983), W H Freeman and Co'' USA'

3. Biophysical Chemistry: Principles and Techniques' 2"d edition by A Upadhyay, K Upadhyay andN

Nath ( 1998), Himalaya Publishing House, Delhi.
4. Physical Biochemistry.2nd edition, by K. EVan Holde (1985), Prentice Hall lnc, New Jersey.

5. Instmmental Methodi of Analysis, 7th edition by H.H.Willard, L L Merrift Jr., J A Dean and F A

Settle Jr. ( 1996). CBS Publishers and Distributors, New Delhi.

6. Kuby lmmunologr.4rd ed. by R A Goldsby et al. W H Freeman and Co'
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Part A - Introduction
Sc. BiochemistryName of Programme
mester - IISemester
21-BCH-203Name of the Course

moloCourse Code
c-7Course T e
0-499Level of the course

if anPre-re uisite for the course

tudents will know how to construct enzyme inhibitors

conceptualize the co-operative behavior

allosteric enzyme and understanding

guish
haniricharacteri

talen Sdamfun enz"vmtherStrno d1L
mSCS mandSenclatureme noro S.pertl

lirlati n/."\

ki

11IC nStIoccmatlnaffectSfactorI enzyoStudLO sv
I]-IeS roncualm alc Cb eochfa ontl ocpD

taen dacu oltbashs r:dnand ottlne c pS grapgp
tl llonhibfotnccothe enz] I11) ept_o

mechanism of e e action

()

ozyrne,
LO4

Course Learning Outcomes
Aller completing this course,

be able to:

(cLo)
the leamer will

TotalPracticalTheory
.+04
.+04l eaching Hours per week
30030Intemal Assessment Marks
70070End Term Exam Marks
1000100Max. Marks

3 hoursExamination Time
Part B- Contents of the Course

lioaskifo
akin

l11p

il

cm acl.rse t1sotl wot LIS119 u Sc otleS qgeln r qeTh examrs tc terPr ats ctiru n0 sn
1lo
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ksmarualNSouestlo AInu S0u SN'I()
Contact HoursTopicsI init

ntroduction: General characteristics of enzymes; Nomenc

classiflcationl Introduction to thc following terms with

f active sites. reaction co-ordinate diagram, Multienzl. ne

lature
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o Mid-Term Ilxam: l5

Written Examination

Part C-Learnin Resources

\*,\h
CHltl:'.
Depa.' '

Kuruk:
KURUIi

[tro

lysozyme.

I

I

I

I

I

lan example.
I
j

I

I

&^



Re ded Bo ks/e- resources/LMSco n1 men o
Horwood

l I, B hem stry B Iotec hno logy and C I inical Chemistry by Trevor Palmer (2.001)
nz\'mes roc l

Publishing.
2.F.undamentalsofEnzymologv.3rdedition,byNicholasC.PriceandLewisStevens(1999)oxford

University Press.

:. itir"ipi"i.f e"rymology for Food Science by-J'R Whitaker (2018) Marcet Dekkar-Publishers'

4. Structure and Mechanism in protein Science,l"d edition, by Alan Fersht (1999). W.H. Freeman and

Co NY
and M.M. Cox Maxm llan/

5 Lehn Princ rp le S of B iochemi strv 76 edition, by David L Ne lsontnger:
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Session: 2024-25

Part A - Introduction
Sc. BiochemistName of Pro
ester - IISemester

olecular BiologlName of the Course

4-BCH-201Course Code
c-8Course T e

00-499LeveI of the course
ifuisite for the coursePre-

LO 1 : acquire knowledge about central diagram o

LO 2: team about DNA, RNA and protein synthesis.
LO 3: get an insight about DNA damages and variou

LO 4: understand molecular mechanisms behi

f

tein tar etin

olecular sinology.

pair mechanism.

Course Learning Outcomes (CLO)
After completing this course, the leamer will
be able to:

TotalPracticalTheory
44 0

Credits

104Teaching Hours per week
30030Intemal Assessment Marks
70070End Term Exam Marks
1000r00Max. Marks

3 hoursExamination Time
Part B- Contents of the Course

ual marks.uestions will cuestion. Allonl lso

ons asking two questions fiom eachThe examiner will set 9 questinstructions lbr P er- Setter:
int

stl

on T eh111 C OsL o llsco d aterurse earnln uo tco Seu Stc o bl1 ak l1 ocr\ ( )ntu an od el) ()c m ul SO qp
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Contact HoursUnit Topics
l5asic Concepts of Genetic Information: Nucleic acids as the

enetic material - experimental evidences; Charga{Ps rules, DNA
opology. topological and geometric properties. DNA supercoiling,
opoisomerases in prokaryotes and eukaryotes, DNA organization

n prokaryotes and eukaryotes, C-value paradox, various classes of
A h etitive, moderatel etitive and uni uence

NA replication: Possible modes of DNA replication, Meselson-

tahl experiment, DNA polymerases and other enzymes involved in
NA replicarion. Okazaki fiagments. Mechanism of replication in
rokaryotes and euk otes, inhibitors of DNA re lication
ranscription and post-transcriptional modifications: RNA
lymerase/s in prokaryotes and eukaryotes, DNA footprinting

echnique, initiation, elongation and termination of transcription in
karyotes and eukar)'otes. inhibitors of transcription, RNA

plicase, reverse transcriptase. post{ranscriptional modifi cations:

ifferent tl pes of introns and their splicing mechanisms, processing

f mRNA. rRNA and IRNA precursors, overlapping genes and split
enes.
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Su ested Evaluation Methods
End Term Examination: 70Internal Assessment: 30

7030 P Theory:i Theory
5o Class Participation:
l0iSeminar/presentation /assi tl uilclass test etc.:
15

Written Examination

ResourcesPart C-Learnin

house.
4. principle of Biochemistry, Moran et. al.. 5'r'edition (2013) Neil Patterson Publishing.

5. Furrdamentals of Biochemistry, Voet et. al,4'r'edition (2012), John-Wiley & sons'

6. Biochemistry, Berg et al. 8s edition, 120 I 5), W H Freeman.& Co' N York'

Z. i"frrir!"r,r'frinci-ples of Biochemistry, Nelson and Cox 6'h edition, (2013) W H Freeman & Co. N
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Name of the Pro .Sc. Biochemise

Semester Semester - II
Name of the Course PC-3 (Practical skills in Biotechniques)

Course Code M24-BCH-205
Course Type PC-3
Level ofthe course 400-499
Pre-requisite for the course (ifany)
Course Learning Outcomes (CLO)
After completing this course, the leamer will
be able to:

CLO I : well acquainted with the titration and

spectrophotometric estimation of biomolecules

CLO 2: understand the different chromatographic

techniques and their applications in purifications and
separations of biomolecules
CLO 3: develop skills of using various equipment

involved in biomolecules purification and separation

CLO 4: develop skills in carrying out research projects

by employing basic biochemical techniques

Theory Practical TotalCredits
0 4 4

Teaching Hours per week 0 8 8

Intemal Assessment Marks 0 30 30
End Term Exam Marks 0 70 70
Max. Marks 0 100 100
Examination Time 0 4 hours

Part B- Contents of the Course
Practicals Contact

Hours
1 . Subcellular fraotionation of organelles from animal/plant tissue
p. To demonstrate light microscopl
B. Verification of Beer-Lambert's law and determination of absorption
foefficients

[. Separation of amino acids ofa mixture by Paper chromatography
5. Separation of amino acids of a mixture by thin layer chromatography
p. Separation of carbohydrates ofa mixture by Paper chromatography
7. Separation ofproteins using gel filtration chromatography
8. Separation of proteins using ion-exchange chromatography
9. Separation olproteins using Native PAGE
10. Separation ofproteins using SDS PAGE
I 1. Determination of molecular weight using SDS-PAGE
12. Determination of molecular weight using gel filuation chromatogaphy
13. Separation ofDNA on agarose gel electrophoresis

t20

ted Evaluation Methods
erm xamination: 70nInternal Assessment:

Su

Practicu m 30 z Practicum 70
o Class Panicipation )
o Seminar,Dem onstration/Viva-voce/Lab records etc.: 10

, Lab record, Viva-Voce, write-up and
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ProeamN IIrteesme
Semester

d Molecularon Enrymo logy an
-4 (Practicals based

iology)Name of the Course

4-BCH -206
Course Code -4
Course T 00-499
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Max. Marks 4 hours0
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Estimation of RNA by orcinoi reaction

;; ;i acid phosphatase enzyme from plant/animal tissue

calculadon of sPecifio aotivitY

itt"rl "r alkaline phosphatise enzyme ftom plant/animal tissue an

calculation of sPecific activitY

Effect of substrate concentration on enzyme activity of acid/

concentation on enzJme activity of acid/aikal

phosphatase
7. Lffe;t of temperature on the activity of acid/alkaline phosphatase an

calculation of Ea.

8. Efl-ect ofpH on the activity of acid/alkaline phosphatase

9. Determination of Kr, and V max

1.

2.
3.

1.

5

6
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eminar,/Denr records etc:S L)nstratlonlv va o
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2 Principles and rechniques of practical Biochemistry, 6rh edition by Keith w son and John- Walkerr20U0r. Cambridge Unirersitl pr.rr. ---''' "
3. Phlsical lliochemisrrv. 2nd edirion. by D Frielelder ( I9g3). W H Freeman and Co.. USA..1. Biophysicat chemisirv: principtes. r,d T;;;i;;;'-ifi .irir"r'ur-['[r"l;;r,rr. o. Y,!u9ru] and.N Narh ( tee8r. Himatala prbli;il,t*;;r.e, Dethi.J' rvrouem Expe'menrar tsiochemisry.3'o edilion by Boyer. R. (2002). pearson lndia
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