Semester-wise titles of the Papers and marks distributions

M.Sc. (Biochemistry)

(\ enr gt||:|'so Paper Title Core Theory/ Marks Credits
da Compulsory/ Practicnl
Electlve/ Value xt | (nt | Total |
ndded M.
. FIRST SEMESTER
I (l'll’llilil?- [ General Chemistry Electivel Theory 4 i
“w #’! ninghnd | Elective2 Theory 04
idlhal Chcmléu‘y
CPDBC- Fundamental Genetics | Core Compulsory 04
1112 and Microbiology A
CPDBC- Cytology and Human | Core Compulsoryg, [he 04
113 Physiology q *lu: !
CPDBC- Bioenergetics and Core Compulsor 1_ :l 04
14 Intermediary A Iy, iy,
Metabolism 1 _ l”J
Chemistry Practical Core Gpmpu i, Practical
= .l\,o B
PR-101 enl didgmerity willf
Biochemistry ‘H’Q wCorci@olitpulstiry | Practical
Practical 1 gﬂp i SOUD L 3 70 |30 100 08
ﬂ ml inent
Biochemisty A "‘«, OITI|J'LI|bOIy Practical
practical 2 .‘E‘ MW{ hllly
A K 3 hancement
| 1” 'lolul Marks and credits 380 | 120 | 500 24 »
b ,.
ECOND SEMESTER |
CPDBC-"" " Rig ‘"l_-‘ *lil)d“' istry Lleetivel Theory 70130 100 04 !
21 Y ' Lt *
| £ . ‘? ’menlal Elective 4 Theory 70 130 | 100 04
i G B cmistiy . ‘ i
CRDPCS, Mdvanced Core Compulsory | Theory 70 | 30 100 04
1122, _,‘j‘ Enzymology ' ! ’;
CPDB@Y” | Immunology Core Compulsory | Theory 70 |30 100 04 g
1123 f
CPDBC- Biostatistics and Core Compulsory | Theory 70 130 | 100 04 b
1124 Bioinformatic & Ability
enhancement
Biochemistry Core Compulsory | Practical
- Practical 3 & Ability
PR-202 enhancement 70130 | 100 08
Bioinformatics and Core Compulsory | Practical
Biostatistics Practical | & Ability
enhancement
Total Marks and credits 380 | 120 | 500 24
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Year | Course Paper Title Core ( Compulsory/ | Theory/ lr Marks !i Credity %
Code Flective/ Value Practicsl | 1
sdded h:rl Int | Total | a
. 1 |
THIRD SEMESTER |
2 CPDBC- Bioprocess Core Compulsary Theory !
1131 Engineering and l
Fermentation !
Technology i 5
CPDBC- Molecular Biology Core Compulsory Theory “
1132
CPDBC- Clinical Elective § Theory
1133 Biochemistry
Elective 6 Theory
CPDBC- Biophysics and % 100 04
1134 Biochemical Core Compulsory  § \ i
Technology 4 i |' 1
|
| Biochemistry \ |
- i i Practical 4 . v
1 ' P !
1 PR-303 Biochemistry 30100 08|
| 5 Practical 5 | |
i i : ,
‘ i 15 days | ;_
i 1 InstrumentatiqH ‘ !
{0 ; 500 24
‘“ - ] 500 [24
!
i
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Title of Course: General Chemistry 4 4 Credits
(Elective 1) : Hrs/week (60 hours)'

Max Marks: 100 (Int: 30; Ext:70)

Course Outcomes: Upon completion of this course, students will be nble to:

-

T —— g e e

COI: This course develops skills of students to understand chemical processes in broader disciphne.
COZ: Students understand the structure, propertics, composition, rezctions, and preparation of carbon-
conl:umng t:mnpmmds

CO3. Students will be able to differentinte between optical isomers (enantiomers and diastercomers),
geometric 1somers (cis/trans, E/Z), and conformational isomers

Ci()-l_: students should be able to explain clectrochemical reactions, calculate cell potentials, analyze electrode
kinetics, and understand the principles of corrosion and cnergy storage devices, all of which are imporgant for
employment in R&D and related industries
COS: Students should be able 10 solve problems related to heat transfer, work, energy, and cmn%;.md

behavior of different substances and systems under various conditions g
; Unit Topics I3 X ‘
| 84 of Hrs |
} Basics : 10 |
I; Electronic Theory of valency, dipole moments, electronic displacements in §molecule Sggugh’ 1 l
{ effect, electrometric effect, resonance effect; hyperconjugation, Bopding | drogen | }
i bond, Vander Waal interaction, electrostatic force, hydrophobi ic and | 1
; molecular orbital and concept of hybridization. Types of Organi jef Substitution, | ?
' 1 (SN1, SN2), addition, elimination, rearrangement condensagon{ % mechanism " 1
g of substitution in benzene ring: o-, p- and m- directing g | |
Pl Hetero cyclic compounds £, ‘ o
f Heterocycle system occurring in living systems: mberi &, ipg and properties of pyran, l :
i [Furan, thiazole, indole, pyridine, pyrimidine, quigoline, purin i !
g i oxygen as a free radical in auto oxidation o ! ;
é Stereochemistry ] 10 1'
i Structural isomerism, stereoisomefis i “
i Ii.somerism, optical activity, poting, ¢h i |
- 0, erythro, confonnat!ﬁ’% and '1;“';-'_ ration, conformational analysis of n- butane, i l
yclohexane, mono and'{i s0Us E‘ ted c¥plohexane, (boat and chair forms), Anomers and | ;
i utarotation.. d | J
1 | T
{ déxd electfode potential and its determination, its relationship with emf, ;
: \ emst equation, phosphate group transfer potentials, coupled reactions
i - 0
hand structure of water, hydrogen bonding, ionization of water, pH scale, acid

: Mlasselbalch equation, buffers, buffer solution and their action, ionization
? Bracids and protein, titration curve, buffer solutions and their action 1
- 10

reaction, second law of thermodynamics and calculation of entropy, Gibbs free energy, application
of the first and second law of thermodynamics in understanding in Living cells and chemical
tentizl, equilibrium constant

REFERENCES:

e Physical Chemistry - Thomas Engel & Philip Reid,Pearson, 2012

¢ Stereochemistry Conformation and Mechanisim - P S Kalsi Publisher, New Age International,
2008,

»  Analytico) Electrochemistry - Alfred ). Bard, Wiley 2013

»  Stereochemstry of Qrganic Compounds - E. L Ehel Wiley-Interscience Publication. 1994

+  Principles of Physical Cheristry- Puri, Sharma & Pathania, Vishal Publishing Co. 2020

*  Organic Chemistry - Morrison and Boyd, Pearson,2022
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" Title of Course: -

J Drug designing and Medicinal Chemistry 4 4 Credits
F (Elective 2) o Hra/wecek (60 hours)

Max Marks: 100 (Int: 30; Ext:70)

Fourzeéiut;omcz: Upon completion of this course, students will be able to:

: Tounderstand the basic principles of Drug design and developme tl : :

[ brmgadrug ol p p g B pment and the sequence of events necessary

ggz: Student will be able to describe and justify the role and importance of the various disciplines involved in the

Cloerent phases of drug discovery and development

tcch?].jq Seludents can understand how modern drugs were developed by using pharmacophore modelling and docking,
u

CO4: Student can demonstrate knowledge on the most recent developments of drug design and can illustrige drug action

through examples
CO5:_Stiudents can recognise the role of the drug target and how its activity is screened

%}lspare receplors, addiction, folerance, dependence, tachyphylaxis, idiosyncrasy,
in fﬁ;\ rmacology. Chiral drugs, Therapeutic uses of natural products such as streptomycin,

lm' in, $tudy of therapeutical efficacy of laxatives (aloe, senna), Cardiotonic(digitalis arjuna),

Wnsive (rauwolfia, Anti-tumour(vinca), Oxytocic(ergot)

Unit " Topics
1 Basics of Drug Designing ;
Drug discovery process-traditional approach and rational approach. Drug disc o
evaluation phase, clinical trial phase, phases of clinical trials and pharmacovigiiince. Patd at Prot tion,
regulation, the future of pharmaceutical industry Introduction to Computer ~'vl?cd Drug, ¥ very-
importance and significance. 5‘{\ u iy
I  [Structure based drug design "'!"i'ﬂtmﬁ':' 12
Target identification and Validation Protein mapping: Con,;;yf‘iraking' "Slk'ih‘ﬂ,del pi%}pin— homology
modelling, Validation of protein models- 4 "r'(x_ i k . :
i Ramachandran plot, binding site identification- Rccept_ﬂﬁ&r}d gt*ilgrﬁq’ﬂinh
Molecular docking and drug receptor interactionﬁzl'“{llig’}ﬁmlockitfﬂ:,,: flexible docking, and extra
precision docking. Docking Software's-ArgusLab ar{dmno({c‘ﬁbbﬁ. v
Yom Ligand Based Drug Designing hy =S, 12
Structure Activity Relationships in Dri 4 sih"ﬁ; Struct ':é Activity Relationship. Qualitative and
quantitative approaches—advantages and ‘¢ aﬁ'%;‘i’% two approaches. Quantitative structure
activity relationship QSAR ,'i:si.];j: ilielgy, clectronic and steric factors, Experimental and
theoretical approaches Forﬂ‘ i [hd fhesc physicochemical parameters (descriptor]
generation)., -V W, I
v Basic Medicinal Chemi %v m P 12
Drugs - Deﬁni_tiétﬁ% hgsﬁﬁp qul "Mmlion, classification of drugs, nomenclature of drugs.
General idea ff gardh?;{@ﬂ\l the ﬁ'filuesloncs in drug research. Sources of Drugs. Routes of drug
ustration “lef drug action through examples- Anticancer agents: Taxol -
Bses. Antidiabetics: Diasulin mechanism of action&  application.
, MBUastatin origin & mechanism of action
v fantagonists (Competitive and noncompetitive), Partial agonist, Inverse agonist, 12

e Medicinal Chemistry-The Modern Drug Discovery Process, E. Stevens, Pearson, 2014.

Medicinal Chemistry -V. K. Ahluwalia and Madhu Chopra, Ancs Student Edition, 2008

e An Introduction to Medicinal Chemistry - Graham L. Patrick, Oxford University Press, 1995.

«  Computational Drug Design: A Guide for Computational and Medicinal Chemists-D.C. Young, Wiley
Publications 2009

e  The Practice of Medicinal Chemistry, C. G. Wermuth Elsevier, 2008.

e Fundamentals of Medicinal Chemistry, G. Thomas, Wiley Publications, 2003,

»  Computational Drug Design-A guide for Computational and Medicinal Chemists, David C. Young., 2009

e The Organic Chemistry of Drug Design and Drug Action, RIS, Silverman Academic Press. 3rd edn., 2014
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Semester-wise titles of the Papers and marks distributions

M.Sc. (Biochemistry)

(\ enr gt||:|'so Paper Title Core Theory/ Marks Credits
da Compulsory/ Practicnl
Electlve/ Value xt | (nt | Total |
ndded M.
. FIRST SEMESTER
I (l'll’llilil?- [ General Chemistry Electivel Theory 4 i
“w #’! ninghnd | Elective2 Theory 04
idlhal Chcmléu‘y
CPDBC- Fundamental Genetics | Core Compulsory 04
1112 and Microbiology A
CPDBC- Cytology and Human | Core Compulsoryg, [he 04
113 Physiology q *lu: !
CPDBC- Bioenergetics and Core Compulsor 1_ :l 04
14 Intermediary A Iy, iy,
Metabolism 1 _ l”J
Chemistry Practical Core Gpmpu i, Practical
= .l\,o B
PR-101 enl didgmerity willf
Biochemistry ‘H’Q wCorci@olitpulstiry | Practical
Practical 1 gﬂp i SOUD L 3 70 |30 100 08
ﬂ ml inent
Biochemisty A "‘«, OITI|J'LI|bOIy Practical
practical 2 .‘E‘ MW{ hllly
A K 3 hancement
| 1” 'lolul Marks and credits 380 | 120 | 500 24 »
b ,.
ECOND SEMESTER |
CPDBC-"" " Rig ‘"l_-‘ *lil)d“' istry Lleetivel Theory 70130 100 04 !
21 Y ' Lt *
| £ . ‘? ’menlal Elective 4 Theory 70 130 | 100 04
i G B cmistiy . ‘ i
CRDPCS, Mdvanced Core Compulsory | Theory 70 | 30 100 04
1122, _,‘j‘ Enzymology ' ! ’;
CPDB@Y” | Immunology Core Compulsory | Theory 70 |30 100 04 g
1123 f
CPDBC- Biostatistics and Core Compulsory | Theory 70 130 | 100 04 b
1124 Bioinformatic & Ability
enhancement
Biochemistry Core Compulsory | Practical
- Practical 3 & Ability
PR-202 enhancement 70130 | 100 08
Bioinformatics and Core Compulsory | Practical
Biostatistics Practical | & Ability
enhancement
Total Marks and credits 380 | 120 | 500 24
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Year | Course Paper Title Core ( Compulsory/ | Theory/ lr Marks !i Credity %
Code Flective/ Value Practicsl | 1
sdded h:rl Int | Total | a
. 1 |
THIRD SEMESTER |
2 CPDBC- Bioprocess Core Compulsary Theory !
1131 Engineering and l
Fermentation !
Technology i 5
CPDBC- Molecular Biology Core Compulsory Theory “
1132
CPDBC- Clinical Elective § Theory
1133 Biochemistry
Elective 6 Theory
CPDBC- Biophysics and % 100 04
1134 Biochemical Core Compulsory  § \ i
Technology 4 i |' 1
|
| Biochemistry \ |
- i i Practical 4 . v
1 ' P !
1 PR-303 Biochemistry 30100 08|
| 5 Practical 5 | |
i i : ,
‘ i 15 days | ;_
i 1 InstrumentatiqH ‘ !
{0 ; 500 24
‘“ - ] 500 [24
!
i
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Title of Course: General Chemistry 4 4 Credits
(Elective 1) : Hrs/week (60 hours)'

Max Marks: 100 (Int: 30; Ext:70)

Course Outcomes: Upon completion of this course, students will be nble to:

-

T —— g e e

COI: This course develops skills of students to understand chemical processes in broader disciphne.
COZ: Students understand the structure, propertics, composition, rezctions, and preparation of carbon-
conl:umng t:mnpmmds

CO3. Students will be able to differentinte between optical isomers (enantiomers and diastercomers),
geometric 1somers (cis/trans, E/Z), and conformational isomers

Ci()-l_: students should be able to explain clectrochemical reactions, calculate cell potentials, analyze electrode
kinetics, and understand the principles of corrosion and cnergy storage devices, all of which are imporgant for
employment in R&D and related industries
COS: Students should be able 10 solve problems related to heat transfer, work, energy, and cmn%;.md

behavior of different substances and systems under various conditions g
; Unit Topics I3 X ‘
| 84 of Hrs |
} Basics : 10 |
I; Electronic Theory of valency, dipole moments, electronic displacements in §molecule Sggugh’ 1 l
{ effect, electrometric effect, resonance effect; hyperconjugation, Bopding | drogen | }
i bond, Vander Waal interaction, electrostatic force, hydrophobi ic and | 1
; molecular orbital and concept of hybridization. Types of Organi jef Substitution, | ?
' 1 (SN1, SN2), addition, elimination, rearrangement condensagon{ % mechanism " 1
g of substitution in benzene ring: o-, p- and m- directing g | |
Pl Hetero cyclic compounds £, ‘ o
f Heterocycle system occurring in living systems: mberi &, ipg and properties of pyran, l :
i [Furan, thiazole, indole, pyridine, pyrimidine, quigoline, purin i !
g i oxygen as a free radical in auto oxidation o ! ;
é Stereochemistry ] 10 1'
i Structural isomerism, stereoisomefis i “
i Ii.somerism, optical activity, poting, ¢h i |
- 0, erythro, confonnat!ﬁ’% and '1;“';-'_ ration, conformational analysis of n- butane, i l
yclohexane, mono and'{i s0Us E‘ ted c¥plohexane, (boat and chair forms), Anomers and | ;
i utarotation.. d | J
1 | T
{ déxd electfode potential and its determination, its relationship with emf, ;
: \ emst equation, phosphate group transfer potentials, coupled reactions
i - 0
hand structure of water, hydrogen bonding, ionization of water, pH scale, acid

: Mlasselbalch equation, buffers, buffer solution and their action, ionization
? Bracids and protein, titration curve, buffer solutions and their action 1
- 10

reaction, second law of thermodynamics and calculation of entropy, Gibbs free energy, application
of the first and second law of thermodynamics in understanding in Living cells and chemical
tentizl, equilibrium constant

REFERENCES:

e Physical Chemistry - Thomas Engel & Philip Reid,Pearson, 2012

¢ Stereochemistry Conformation and Mechanisim - P S Kalsi Publisher, New Age International,
2008,

»  Analytico) Electrochemistry - Alfred ). Bard, Wiley 2013

»  Stereochemstry of Qrganic Compounds - E. L Ehel Wiley-Interscience Publication. 1994

+  Principles of Physical Cheristry- Puri, Sharma & Pathania, Vishal Publishing Co. 2020

*  Organic Chemistry - Morrison and Boyd, Pearson,2022
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" Title of Course: -

J Drug designing and Medicinal Chemistry 4 4 Credits
F (Elective 2) o Hra/wecek (60 hours)

Max Marks: 100 (Int: 30; Ext:70)

Fourzeéiut;omcz: Upon completion of this course, students will be able to:

: Tounderstand the basic principles of Drug design and developme tl : :

[ brmgadrug ol p p g B pment and the sequence of events necessary

ggz: Student will be able to describe and justify the role and importance of the various disciplines involved in the

Cloerent phases of drug discovery and development

tcch?].jq Seludents can understand how modern drugs were developed by using pharmacophore modelling and docking,
u

CO4: Student can demonstrate knowledge on the most recent developments of drug design and can illustrige drug action

through examples
CO5:_Stiudents can recognise the role of the drug target and how its activity is screened

%}lspare receplors, addiction, folerance, dependence, tachyphylaxis, idiosyncrasy,
in fﬁ;\ rmacology. Chiral drugs, Therapeutic uses of natural products such as streptomycin,

lm' in, $tudy of therapeutical efficacy of laxatives (aloe, senna), Cardiotonic(digitalis arjuna),

Wnsive (rauwolfia, Anti-tumour(vinca), Oxytocic(ergot)

Unit " Topics
1 Basics of Drug Designing ;
Drug discovery process-traditional approach and rational approach. Drug disc o
evaluation phase, clinical trial phase, phases of clinical trials and pharmacovigiiince. Patd at Prot tion,
regulation, the future of pharmaceutical industry Introduction to Computer ~'vl?cd Drug, ¥ very-
importance and significance. 5‘{\ u iy
I  [Structure based drug design "'!"i'ﬂtmﬁ':' 12
Target identification and Validation Protein mapping: Con,;;yf‘iraking' "Slk'ih‘ﬂ,del pi%}pin— homology
modelling, Validation of protein models- 4 "r'(x_ i k . :
i Ramachandran plot, binding site identification- Rccept_ﬂﬁ&r}d gt*ilgrﬁq’ﬂinh
Molecular docking and drug receptor interactionﬁzl'“{llig’}ﬁmlockitfﬂ:,,: flexible docking, and extra
precision docking. Docking Software's-ArgusLab ar{dmno({c‘ﬁbbﬁ. v
Yom Ligand Based Drug Designing hy =S, 12
Structure Activity Relationships in Dri 4 sih"ﬁ; Struct ':é Activity Relationship. Qualitative and
quantitative approaches—advantages and ‘¢ aﬁ'%;‘i’% two approaches. Quantitative structure
activity relationship QSAR ,'i:si.];j: ilielgy, clectronic and steric factors, Experimental and
theoretical approaches Forﬂ‘ i [hd fhesc physicochemical parameters (descriptor]
generation)., -V W, I
v Basic Medicinal Chemi %v m P 12
Drugs - Deﬁni_tiétﬁ% hgsﬁﬁp qul "Mmlion, classification of drugs, nomenclature of drugs.
General idea ff gardh?;{@ﬂ\l the ﬁ'filuesloncs in drug research. Sources of Drugs. Routes of drug
ustration “lef drug action through examples- Anticancer agents: Taxol -
Bses. Antidiabetics: Diasulin mechanism of action&  application.
, MBUastatin origin & mechanism of action
v fantagonists (Competitive and noncompetitive), Partial agonist, Inverse agonist, 12

e Medicinal Chemistry-The Modern Drug Discovery Process, E. Stevens, Pearson, 2014.

Medicinal Chemistry -V. K. Ahluwalia and Madhu Chopra, Ancs Student Edition, 2008

e An Introduction to Medicinal Chemistry - Graham L. Patrick, Oxford University Press, 1995.

«  Computational Drug Design: A Guide for Computational and Medicinal Chemists-D.C. Young, Wiley
Publications 2009

e  The Practice of Medicinal Chemistry, C. G. Wermuth Elsevier, 2008.

e Fundamentals of Medicinal Chemistry, G. Thomas, Wiley Publications, 2003,

»  Computational Drug Design-A guide for Computational and Medicinal Chemists, David C. Young., 2009

e The Organic Chemistry of Drug Design and Drug Action, RIS, Silverman Academic Press. 3rd edn., 2014
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; Title of Course:
t F p e yiia 4 4 Credit
undamental Genetics and Microbiology Hrs/week 60 h .
(Core compulsory) i

Max Marks: 100 (Int: 30; Ext:70)

.'f
}
!

Course Outcomes: Upon completion of this course, students will be able to:

CO1: The student will gain the Knowledge and practical skills of molecular genetic analysis of genetic diseases.
CO2:They can construct pedigrees and do analysis of pattern of inheritance in the families.
CO03:Students should be able to apply these concepts to explain biological phenomena and analyze genetic data

CO4: This course also demonstrates the knowledge to understand the microbial physiology and to identify the
microorganisms

CO5: The aim is to equip students with a fundamental understanding of microorganisms, their interactions with
their environment, and their role in various fields

Unit Topics a R
1 Genetics ANER
. ' i . ‘ i
Nature of Genetic Material, Chromatin, Chromosomes and Genes, Mutation and mufdgenesis: Typesi,

] and mechanism of mutagenesis, Detection, Molecular basis and applmanon %emical eveny
occurring during Mitosis and meiosis, Transposons, Transposition in w—és,
Chromosomal Abnormality.

1l endelian Inheritance ?} | =
-
i Mendelian Genetics and Analysis: Extension of Mendella MQ{M ys N Mend’é‘van Inheritance,
Chromosomal Basis of Inheritance, Genetic Rccombnmtnon ,;& Euld:}ryotes Lmkage; and Crossing
i Over, Chromosome mapping, Chromosomal number (Euplofdy-‘andr ,meupfmdy) and structural
; i variation (Deficiencies, Duplications, Inversion nnd!’]"ra\r_sslocat'?ép), Tétrad analysis, and Gene
, Conversion, Non-mendal inheritance. ‘ ;:Ia 3
; ~ m  Gene Regulation and Developmental G‘Eﬁ;hﬁifm RS 12
| Ny )
hi Gene expression regulation during dlﬁ'erent\aﬁtgx an rowth) Heterochromatization in human being
‘1 and other mammals, dosage compensat;:on ‘I\\(fecﬁ?ignsm ‘Sex chromatin Position effect.
E Developmental Genetics: Modch’sys‘ram‘b&o,:&phllla Genetic screen, Pattern formation, Maternal
: effect, Homeotic Transformaﬂﬁp Y L
4. v Microbiology 12
i Types of Microor, eristics of main Group of microorganisms, Criteria used in
! the classification fmlcroo g trition and growth of microbial cell, gram positive and gram-
} negative organis tic and | sagemc life cycle of Bacteriophages, Basic microbial genetics. Special
% feature omﬁﬁ?ﬁ% bol' Entner-Doudroff Pathway, modified ED pathway
2 v ; 08
{ REFERENCES: &
e  Microbiology :An Introduction 9th edition. Pearson Education. Tortora, Funke and Case. 2008
= Prescott’s Microbiology. 9 th Edition, Wiley, Sherwood and Woolverton, McGraw Hill International,2013
Principles of Microbiology. 2nd edition, Atlas RM. WM.T.BrownPublishers,1997.
» Microbiology. Sth edition. Pelczar,Chan and Krieg, McGrawHill Book Company. 1993
. * Essential Cell Biology Alberts B. et al., Garland Science, Taylor & Francis Group,2020
- e  Geaoes 1X Lewin B., Pearson,2007 '
¢ AaIntroduction to Genetic Analysis Griffith A. F. et al, Freeman,2007
i

i e o
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Title 6f Course: 4 Credi
Cytology and Human Physiology - 4 (2; a
- (Core compulsory) rs /week hours)

Max Marks: 100 (Int: 30; Ext:70)

Course Outcomes: Upon completion of this course, students will be able to:
Students will understand the structures and purposcs of basic. components of prokaryotic and eukaryotic

CO1:
cells, especially macromolecules, membranes

CO3:Student yvill understand how these cellular components are used to generate and utilize energy in cells.
CO2: The objective of this course is to demonstrate significant cell biological principles, quantitative and

analytical approaches

CO4: It enable the students to translate the theoretical foundation in cell biology to be translated into human

physiology

COS: 1t provide students with a comprehensive understanding ot how the human body functions, both in health and

disease

Unit ~

h

No.
if Hrs

1

Structural organization and function of prokaryotic and Eukaryotic intr e
wall, .Nucleus, Mitochondria, Ribosomes, Golgi bodies, lysosomes, i
peroxisomes, plastids, Vacuoles, Chloroplast, structure and function of ¢ytoskeletord

in

ey

11

%
Topics ‘ l‘%\
Cell Organization Ol .

giae g 12
A .organelles.@é{%

Sthic retighlum,

in motility, Cell cycle and their checkpoints, Mitosis and nneiosi;,e}F their F@gplationﬂiteps in cell
o

i,

dllits role

cycle and control, programmed cell death, ageing, senescence, apo*fa osis, CDKRG:
ICellular communication gy A

i e \ %
i ction, ‘?@nypho s, pori

pores, extracellular matrix, integrins. .

08

n, nuclear

iy,
cell adhesion and role of different adhesion molccuifﬁ’;ﬁgg% e

Cancer

oncogenes, Proto-oncogenes, P53 and %b
metastasis and interaction of cancer g 1 Wiy
of uncontrolled cell growth, molecul

S A0R

norma

hcer Treatment.

- . il Ty, i, . .
Characteristics of normal and transformﬁicell, Geﬂhé}c reafrangement in progenitor cells,
‘l . .
4 suppgessor genes, virus induced cancer,
Is, apoptosis and therapeutic intervention

12

'Human Physiology1 ,3: -

AP,
Digestive system: Com p@ition, i

minerals and vitamins.®) '?Fﬂ?
[Excretory syste
tubular reab

Endocrine ’_.

r and electrolytes and tubular secretion

£l {
iiman hcﬁ?ﬁone, basic mechanism of hormone action.

and bile secretion, Qﬂgge 'i?i'ﬁn.,@hd ﬁ"SPipt}on of carbohydrate. lipids, proteins, nucleic acids,
. 0,

. Kl&?}}&sﬁwﬁ%} of nephron, glomerular filtration, Formation of Urine,,
rfuc e

14

! dlood coagulation: its component and mechanism, role and clinical impo
)|

ir effect and chloride shift, transfer of blood gases: 02 and CO2, acidosis and

14

rtance of

Human physiology, 12th edition, Stuart Ira Fox McGraw-Hill Education, 2011

Tortora's Principles of Anatomy & Physiology, 15th edition by Gerard J. Tortora & Bryan H. Derrickson, John Wiley & Sons,

2017

Vander’s Human physiology, 5th edition by Hershel Ralf, Eric Widmaier& Kevin Strang, McGraw-Hill Education, 2018

Cell and Molecular Biology-Concepts and experiments, 7th ed,,Gerald Carp, Wiley&Sons, 2008
The Cell: A Molecular Approach, G.M. Coogeér R.E. Hausman, 0 th ¢d., ASMPress, 2007

Cell and Moleculur Biology,8™ ed.E.D.P.De Robertis & E.M.F.De Robertis, Lippincott Williams and Wilkins, 2001

Molecular Biology of the Cell, Sth ed., Albertsetal. Garland Science, Taylor and Francis Group,2008
Molecular Cell Biology, 6 th ed. Lodishet al., W.H. Freeman &Company, 2006
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Max Marks: 100 (Int: 30; Ext:70)

‘! Title of Course: g | ACredind
Bivenergetic and Intermediary Metabolism  —— (64
}._. - o ___(Core compulsory) . . _hoursj

nﬂ- Duuomcs I,~f| completion of this course, students will be zble o

|
B e |

CO1L: Students will understand the structares and purposes of basic components of prokaryotic and

syl CoA carborylase !

-

=

£
?

1

cukaryouc colls, oapecially macromolecules, mombranes, aesd
CO2: Stutlent w1l undersand how cellular compongnin are used to gencrale and utifize energy i cells
+
CO¥:The objective of tus course o to demonstrate sigraficant cell biological prnciples, quantitative
a0l analytical approaches
CO4: 71 hey wil) also explore the wtricate pathreays of @icrmediary metabohsn, covering carbohydmte, Ligd, sad
pauno soid metabulinm, sy well an the regulation of thess pathways
.- . £O%: Students will undersiand the mieractions between differsnt metabolic pathways.
|
Usnt i Topics
1 ‘arbohydrate Metabollsm
pproach for studying metaboliam
! (”!"Ulﬂl-. Citric Acid Cycle, its function in energy generation dnd bios thetis 0
I ;1..& bonds, Glyoxylate cyile, Pentowe phosphate pathwiy and gta reg)
[ 4
‘u!hw.t;« of carbohydrate metsbolium, Glucoorogsnens, e
d - epmarrs! ’ W
‘ wiynthesis of glycogen, starch and oligosacchardes, g,l;, cycle, ggulation of
blood glucuse, hormonal regulation of carbohydrats me
] |T-'uuy' Acid Metabolism ‘fi
Dlgr&! un and absorption of Jictary bipuds, Fatty R ) "
fany acid synthetase, desaturnse and eloagass 39y 0t :-:ﬁé-,.‘ :;?‘a’m’:-.' 1! unaaturated famy!
cid, Fatty acid oxadation a, P, ¥ osrdagon
ipid  Hrosynthesis b:c‘yr'h:s'a ol and phosphoglycerides ":"“'.
hingolipids, biosynthetic pathwayi terol, sterowds and prostaglandiay,|
etone bodres. formanon and oMl of .:r;-.;‘a:m; fepads, chylomicron,!
LDL, HDL snd VLDL, troc Jat® '-! n ‘1[" n..d conditions
m

|
12
structure and general properties of amino acid
nm, Peptide bond, Ramachandran Plot, Protein and l ‘
1 proteins degradstion (lysosomal, ubiquitin- the !

|
dative desmimation, urea cycle and (ts regulanon |
I

et and valvage pathway of punne and pyrimidine rm..lv:olulc(»l
fuiion of punney and  pynmudines  nucleotide,  structure  of
se, hosynthesis  of nbonueleotides and deoxyribonucleotides amll
hibitors of pucleotide metdbolism

!

S
|
]

T oxdation, oxygenase, Hydroxylases, Dehydrogenases, and membrane potcn'nll
energy terconversion, chemotaxis and chemoreceptors, chemiosmotic theory, 1o
ntacress energy ransducing membranes, influx and efflux mechanism, transport andi

ctive and passive transport system, shuttle system, The mitochondrial respiratory chain,

rder and organization of carrier protein, proton gradient, p/O and H/P ratio, oxidative.

hospherylation, uncouplers and inhibitors of energy transfer, fractionation and constitutios
oI resparatory chain complexes.

TP synthetase complex, microsomal electron transport, partial reduction of axygen,

perenide

b L

‘D

. fyrsine ky hn.sw mediated signalling, Ca?” flux and ts interpretation in cytoplasm, Rale of

“ell signaliag T

[
|
f
|
l
)
i
msmbuuuu of cations, anions and ionophores, umport, antiport and symport mechanism) l
|
i
{
A & - . !
} Typen of signals and Cell surface receptor, signalling through G-Protein and receptor l

po

e A e T W A
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Calcium binding protein, Importance of integrin in signalling, coui.)led receptor, Signal
transduction pathway, second messenger and regulation of signalling pathway

REFERENCES : 2515
*  Biochemistry (7th ed.), Berg, Tymoczko and Stryer (Freeman and Company (New York),
! *»  Lehninger: Principles of Biochemistry (7th ed.) Nelson, D.L. and Cox, M-M. Freeman &  Company (New
York), 2017 A .
«  Principles of Biochemistry 4th ed., Voet, Donald, Voet, Judith & Pratt, charlotte. Wiley & Sons,,2013
*  Fundamentals of Biochemistry ,J L Jain,S.Chand Publishing ,2016
¢ Biochemistry, 4 th ed. Zubay, G., Wm.C Brown Publishers, 2009.
Biochemistry, 6th edition, R H Garrett and C M Grisham Saunders College Publishing, 2017,
*  Biochemistry, 6th edition, by Jeremy M. Berg W.H. Freeman & Co., NY. 5. 2007. .
»  Harper's Biochemistry, 26th edition, by R.K. Murray, P.A.Hayes, D.K.Granner, P.A. Mayes and V. Rodwe
Prentice Hall International, 2003.

e Biochemistry, 3rd edition, by C.K. Mathews, K.E. vans Holde and K.G. Ahern Addiso-W@;jéle Publighi
Company 2000. 4 4
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b X Fitle of Cm;rgtl:l. » 4 8 Credits
. Practical 3 Genera “hemistry, Hrs fweek (240 hours)
B Biochemistry Practical 1&2
Max Marks: 100 (Int: 30; Ext:100)
o Fourse Outcomes: Upon completion of this course, students will be able to: ) ‘ '
) ) COL: Students will understand the structures and purposes of busic components of prokaryotic and cukaryotic

cells, especially macromolecules, membranes, and . i

CO2: Student will understand how these cellular components are used to generate and uhlgzc cnergy in cells,
CO03 : Swdents get more acquainted with the basic practical techniques related to various biomolecules and
techniques involved in cell biology. aa , ;

CO4: Student will be able to standardize and qualitatively& quantitatively estimate various b:omolglis

including carbohydrates, lipids and proteins in the biological samples :
COS: Student will able to quantitative und analytical appronches that enable the students to translate lheﬂ)ﬂcorcﬂ
4

foundation in cell biology to be translated into human physiology

{ Practical | . Topics

I I Solving problems based on the first law of Mendel.
2. To solve problems based on the second law of Mendel.
3. To solve problems based on incomplete dominance,
4. To solve problems based on multiple allelism, )
5. To solve problems based on co-dominance. %:,
0. To solve problems based on gene interactions. a,
7. %.“,{
8.

To solve problems based on sex-linked inhcrimwﬁ
1

N

9. To introduce the concept of linkage and cajétlati Qm{)tm%nge group.
: i,

o []h%

To solve problems based on limited traits. o

. it . L

10. Measurement of cells concentration oflf,fé E;-i:t};. ! Y

I'l. Counting of bacterial population by ghe spectr oromktpr.

12, Cover slip culture technique f(Jrlpr@Lﬂring permifient fungus mounts

I3. Staining methods W,
14. Preparation of basic liquid féja R:nincq tivation of bacteria
15. Agar stands preparation :1"'1'![‘ N
16, Streak plate methods iy, “}}1 g,
17. Pour plate methodgs ‘“‘l;)h_“‘h!u;‘ "z !
(10, iy il
18, Spread-plate lcQ‘y}lquch Uy el
19. Isolation of fjcrody "A!sms%'qw air

Instrument n

Autocl

sounter I

Wﬁ%ﬂnmw' 7,
i

fsed in making solutions. N

b ing in principle of pH meter, Spectrophotometer, Centrifugation, Oven
L cubator.
’?’ 0 make a phosphate buffer.
gt + Qualitative test for carbohydrates.
5. Determination of starch in plant tissue,
0. Determination of reducing sugar by Nelson Somogyi's method.
7. Qualitative test for lipids,
8. Determination of acid value of fats and oils.
9. Determination of saponification value of fats and oils
10. Determination of iodine number of fat sample
I'l. Estimation of cholesterol by Liberman Burchard method
12. Qualitative test for amino acid and protein,
13. To prepare casein protein from milk and its estimation
14. Estimation of protein by Bradford method
15. Determination of protein by Lowry's method

Ot By N

¥
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16. Estimation of ascorbic acid in lemon juice using Folin's reagent

1. To standardize the given solution of KMNO4

2.To determine temporary and Permanent hardness of water

3. To determine the strength of the given potassium permanganate.

4. To determine the alkolinity of water sample by using N/5 HCL solution
5.To analyze given organic compound (1, 1, 111)

6. To determine Biochemical Oxygen Demand of o given wastewater sample
7.To determine chemical demand ina given wastewater sample
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" .
Title of Course: Plant Biochemistry 4

1 (Electiye 3) Hrs/week

". Max Marks: 100 (Int: 303 Ext:70)

students will be able to:

k.
. Cowrse Outcomes: Upon completion of this course,
: ; th a learning environment Lo understand important plant

/ CO1: This course will provide students wi
] biochemical pathways.

CO2: A theme that underlies this ¢
pathways and their contributions in plant
CO3: Students will be able to answer the
responses, chemical ecology and the production of secondary mecta

mankind. - N
CO4 :Understand the light phase of photosynthesis and pathways of CO2 assimilation in Ci}u; C4 any

CAM plants.
COS5:Explain the various plant processes viz. nitrate assimi

sulphate assimilation in plants.

ourse are the structure and function of enzymes in metabolic

growth and development.
problem-based situations related to plant productivity, stress
bolites and their importance o

B e L e,

ilation, biological nitrogeffiixatio

) o No.
Topts i A ofHrs
KN g 10

1 flant Cell 1‘ ; 2}

Structures and functions of plant cell (including cell wall, plasmgdesmata, mgu;‘t?:mauc
‘
ells, vacuoles, secretary system and root quiescent zone) e, Bt

o

g Photobiology TR q-‘k Y 12
Structure of organelles involved in photosynthesisg ;ﬁ!’n rg’;ﬂlﬁmcterm proton gradient

and electron transfer in chloroplast of plant Aidbin purple backeria-differences from
mitochondria, light receptors-chlorophyll, 1i :-hdnefﬁgzg comchxes bacteriorhodopsin,

rhodopsin as an ion pump. %du () #
Pegs.

Hill reaction, photophosphorylation and
v

m  Primary Metabolites
C2, C4 and CAM metaboli igh actions, light activation of enzymes,

LR regulation of photosy csn., ‘pn?lumn biological nitrogen fixation and
ammonia assimilationjgy trate anc&, su p’h.xtg reduction and their incorporation into

amino acids lmnslo&lg‘n orgam@‘and inorganic substances.

RV A 14

Wy i f:h-“‘v ~‘1 A AR

I b 2 S o SO
&8
B

14

ary’plant metabolism, formation of phenolic acids, tannins,
, terpenoids, plant phenolics alkaloids and surface waxes-

embryogenesis.
Biochemistry of seed development and fruit ripening defense system in plants

Hopkins - Introduction to plant physiology, Wiley, 2013
Tmz and Zeiger - Plant physiology and | developments 6 ed., Sinauer Associates Inc.,2014

: :‘_‘rﬂnchemlstry and Molecular Blology of Plants, Bob,B.Buchanan,W.Gruissen andR.L.Jo nesPublished by
7+ American Society of Plant Physiologists, 2000, ‘

: mum‘dmomemls"y & Molecular Biology, 3 ed., Hans Walter Heldt, AcademicPress 2003
- R uction to Plant Biochemistry, T.W.Goodwin and E.l.Mercer Pergamon Press, Oxford, 1983. 1

Co@ ) N b
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Title of Course: Enviro.nmental Biochemistry 4 4 Credits) |
(Elective 4) Hrs/week | (60 hours)

w0

Max Marks: 100 (Int: 30; Ext:70)

& C-rse Outcomes: Upon completion of this course, students will be able to:

CO1: Understand air, water and soil pollution and its effects in living organisms.

CO2: Students will be familiar with bioremediation techniques in removing pollutants from soil and
water '
CO3: Understand biofuels and its types, production of biofuels from plants.

CO4: Understand the techniques in monitoring pollution including solid waste management and will be

familiar with green chemistry and its twelve principles, green chemistry metrics.
CO5:Understand the concept of xenobiotics, interaction between xenobiotic and living organ :

Topics

Pollution

Air pollution: Types, sources (natural and anthropogenic sources) and @%t?;cq es in d‘[ﬁ
living organisms.air borne diseases.diseases of the upper respirator %ému disea8us
(pharyngitis, laryngitis and diphtheria) and lower respiratory tr@ct (who%p%% co%gh
pneumonia and tuberculosis). Wy
tity iy
'Water pollution: Types and sources (municipal, mdgsirla nd ag%qultural SOUTCES).
Types of water pollutants (physical, chemical, qw,nnd«' bi ig%lcal) ‘gutrophication,
consequences of water pollution-water borne dﬁsgdases (dl%l 1eoaa,dysemry cholera,
typhoid).
oil pollution: Types (agricultural soil polluti n son[poﬁﬁt!on bvl’fhdusmal effluents and
lid waste, soil pollution due to urba s,),,;ourc%and consequences of soil
llution — effects on human health plant;, Electronic waste (e-waste) and
{s components rﬂ

ollution Monitoring
iy

ioindicators, blomarkq& b g\ é‘ﬂl lndlcators immunochemistry, genetic|
andicators. Toxicity té‘an 10]0 ical material- using plants and algae,
uminescent organi % test a'h’H molecular biology markers, biosensors.
ir pol]ut:on mon suﬂe:llance, surveys and investigation, water
ollution |to ﬁ Jgntanalysis: measurement of metal pollutant using
atomic abé%q,rptlon S roph tometer (aas) and measurement of common anions
i ide, sxhl‘p'lﬁte and chlorides).

n’m ‘\m T i 12‘ ‘ I :“‘!‘, hl

nemi’mﬁq; 12

[ gted organisms.
ed}auon techniques: in situ — land farming, bioventing, biosparging and ex situ

*@E&tmb (vermicomposting), biopile process, bioreactors (fluidized bed reactors,
; ting disc bioreactors, single blanket reactors, sequential reactors). Phytoremediation:

hytoextraction, phytodegradation, hytovolatilization, phytostabilisation. Removal of
. pollutants from the atmosphere: rhizofiltration, rhizostimulation. Applications of genetic
“- gngincering to phytoremediation.

Nenoblotics: Behavior of xenobiotics in living organisms- absorption, distribution, 12
biotransformation, toxic effects and elimination. Metabolism of xenobiotics: phase i
reactions - oxidation, hydrolysis, sulphation, phase ii reactions- conjugation reactions,
. Role of c¢ytochrome p450
“Metal toxicity and detoxification; Introduction, biosorption and extra cellulan
cipitation. Biochemical toxicology and detoxification of cyanide, chromium, lead,
dmium, mercury and arsenic, Use of nanomalerials in detoxification

Ot B} &
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"V |Green Chemistry 12

Introduction, twelve principles of green chemistry, examples-production of 1,3-
propanediol using genetically modified strain of e.coli, synthesis of tryptanthrin using B-
cyclodextrin as catalyst and polylactic acid polymerization process.

Green chemistry metrics- concepts like effective mass yield, carbon efficiency, atom
economy,reaction mass efficiency, environmental factor and eco scale. Carbon credit.
Water audits — water efficiency products india (wepi)

REFERENCES:

i?«»"'f _»  Alexander. Martin Biodegradation and Bioremediation, second edition, ,Academic Press 2001

"~ e Mukhopadhyay S.N. Process Biotechnology: Theory and Practice.Vol | The Energy and Resources Institute TERI
2012.
Rajvaidya Neelima and Markandey D.K.. Environmental Biochemistry. APH Publishing Corporation 2005. ;
Maheshwari D.K. and Dubey R.C. Bioremediation of Pollutants. Vol .1.K.International Publishing Houselomq
Indu Shekhar Thakur . Environmental Biotechnology -Basic concepts and Applications. Wy,
‘LK International Publishing house PvT LTD., Second Edition 2012. k

* Pandey.S.N and Misra. S.P. Environment and Ecology.Ane Books Pvt LTD., Ane’s Stude

a,
1
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Title of Course: ) )

4 Credits

Advanced Enzym ology Hrs/week (60 hours)
(Core compulsory)

Mayx Marks: 100 (Int: 30; Ext:70)

urse Qutcomes: Upon completion of this course, students will be able to:

CO1 The course is designed to give students an understanding of procedures involved in purification
ol enzymes, enzyme assays and quantitative cvaluation of the influencing parameters such as
concentrations of substrate/enzyme, pH, temperature and effect of inhibitors on enzyme activity.

CO2: The major lecarning objective of the course is to understand the theories of enzyme kinetics, the
mechanisms of enzyme catalysis, and the mechanisms of enzyme regulation in the cell.

CO3:At the conclusion of the course make students able to describe the principles of cn/ymc
inhibition.

CO4:Study of factors affecting enzymatic reactions, application of biochemical calculations f bx:uyrrl..\
kinetics and plotting graphs based upon kinetic data. b‘\b 3
CO5: Conceptualize the co-operative behavior of enzyme, Allosteric enzyme and ur@mndm%}
regulatory mechanism of enzyme action i J\

A0 i
Topics rryd ﬂ e I:;:_SM

12

Introduction ﬂi
Characteristics of enzyme, isolation and purification of eggym¢; cthod‘% yme
analysis, coenzyme, holoenzyme, prosthetic group and cofagtor, L%j;;yste f enzyme,
nomenclature and classification, specific activity, aan tio anergy, ctive $jte, factor
affecting rate of enzyme catalyzed reaction, enzy ass%_ o"lli.-y n ang transition state
theory, Multiple forms of enzyme: Zymogen, Iscﬁ’?‘nf%Abzy e R %E&yme Multienzyme
complex.

I

I
Kl

“%

Enzyme Kinetics “5& e

f
Uni and multi substrate reaction with% ?ﬂc classggoncept of ES complex, steady state
hypothesis and Derivation and, Mod %( op o‘mlr}mchehs & Menton equation and their

significances, difterent plo[f forh; tio lf'of Km and Vmax and their physiological
significance, Kcal /Km d its i 'hgwulu substrate Reaction: Sequential and Ping

[
i
|
I
16 i
|
?
|
) Fﬁ' enzygge turnover and its significance, ]

I

IV,

enzyme action: orientation and proximity effect, Acid-
g1 catalysis, nucleophilic catalysis, and microenvironmem

nz¥me Inhibitton: reversible and irreversible inhibition, Determination of KI[

egyjation & (12

eral mechanism of enzyme regulation feedback inhibition, feed forward
imyllation, Enzyme repression. induction and degradation, control of enzyme activity by
ct and substrate, covalent modification of enzyme, Allosteric concept with special
eference to aspartate transcarboxylase and phosphofructokinase. concerted and sequential
odel for action of allosteric Enzyme, Positive and Negative Cooperativity, Half site |
activity Hill Plot, Scat ¢hard Plot monocyclic and multicycle cascade system with specific

xamples

nzyme Technology 08
Immobilized Enzyme and its Industrial application, Enzyme engineering, Enzyme

Therapy: Assay of Enzyme activity for Diagnostic Purpose

Ot B 3 X
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SSREFERENCES:
b *  Enzymes: Biochemistry, Biotechnology and Clinical Chemistry by Trevor Palmer Horwood Publishing, 2007
- Fundamentals of Enzymology, 3rd edition, by Nicholas C. Price and Lewis Stevens Oxford University Press.

1999 *

Principles of Enzymology for Food Science by J.R. Whitaker Marcel Dekkar Publishers. 2018

Structure and Mechanism in Protein Science, 2nd edition, by Alan Fersht W.H. Freeman and Co., NY,1999

Lehn_inger: Principles of Biochemistry, 7th edition, by David L. Nelson and M.M. Cox Maxmillan/ Worth |
publishers/ W.H. Freeman & Company.

1\

Scanned with CamScanner



13 -
" Title of Course: 4 4 Credits
g Immunology Hrs/week (60 hours)
s (Core compulsory)
B Max Marks: 100 (Int: 305 Ext:70)

Outcomes: Upon completion of this course, students will be able to: i in botl
CO1 The course is designed to make students able to describe the roles of the immune system in both

maintaining health and contributing 1o disease by identifying the cellular and molecular basis of
immune responsiveness.

CO2: It develops the skills in students to describe how immunological responses are triggered and
regulated through which they could transfer knowledge of immunology into clinical decision-making
through case studics presented in class. |
'CO3: Conceptualization of molecular basis of Antigen Antibody interaction, immune cell in(crach,r‘ks

b

i

" 3 "
recognition molecules and immunomodulatory molecules. %ﬂﬂ

CO4: Understanding of genetic basis of diversity of immune response and also lédge of

immunization. . . »
COS: Knowledge of immune response against infectious agents and tumors, adver (yoPmiunc
response including autoimmune disorders, hypersensitivity and immunodeficiency disorders.

N ,‘iﬂjﬂm
N T m No. of
Unit h’} ‘ >

Topics i
P RN

Introduction to Immune System W Mg i3
%m%
Innate and acquired immunity, active and pmsmni{y, or&nd cell

mediated immunity, primary and secondary immjuncly 0! L;(lki%li()n. aptenes and
adjuvant, Hematopoiesis, structure and fum:t|o;}{5érf“>:;?]rln1a“I and 8gondary lymphoid
X W ;_;‘
organs and cells of immune system, T and B ?qlls lympﬁgcvtes \"U..igx subsets and surface
I {

markers, Antigen presenting cells, [Immune rgsponses ag%ﬁ%foreign particle.
D skl

12

/ classes and subclasses of
| hantigen antibody interaction, epitope and
'@; 0, g'étor that influence immunogenicity,
immunoglobulin as antiggn, clonal“sglectiogtheory Generation of diversity in immune
system. Monoclonal Libc') i l%rodu jon and purification

h ‘{%i E}ﬂgﬁ»\ 10

Major histogpmpatibility; chonip ex, polymorphism of MHC genes. HLA and H2 system,
MHC.anjigenii trans;%g'gi’&lion, antigen processing and presentation: endogenous and

Structure and function o
immunoglobulin with its biOlQﬁi _

paratope, Antigen, Vs. {;g)m % higits

Immune activatio
SO N p

L

exogEnous cell diversity, T-cell activation and differentiation, B-cell
iactivation and'proliferation. —
[Ryntime Efféctor Mechanism 12

) : Ui oy e )
’;w:_',uv) iﬁ&i@% Complement System, Vaccination, Transplantation and graft rejection,
4 SA, RIA, ELISPOT Assay, Immunoelectrophoresis, Immunofluorescence.

i, ¥
y

mmunity and Infection 2

Autoimmunity, Hypersensitivity Immunotherapy, Immune response during
bacterial (tuberculosis), parasitic (malaria) and viral (HIV) infection, Congenital and
Acquired immunodeficiency.

« Immunology, 13th ed. by Roitt et al., Mosby Publications.
«  Cellular and Molecular [mmunology, 9thed. by Abbas and Litchman, Saunders Publication.
»  Kuby Immunology, 7th ed. by R.A. Goldsby et al, W.H. Freeman & Co.

e Immunology: an introduction, 4th Edition by Jan R Tizard, Saunders College Publishing.

X
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Title of Course: s 4 Chadt
Biostatistics and Bioinformatics redits

%

Hrs/week (60 hours)
————_(Core compulsory)

Course Outcomes: |J

Max Marks: 100 (Int: 30; Ext:70)

pon completion of this course, students will be able to:
CO1 The course s designed and n

knowledge 1o desipgn, develop and
screntific and social context

CO2: The student we Id be : .. -
v vould be able interpret the results accurate and meaningfully. They got the skills to

Organize vast reams of molecular biology data in an efficient manner and can develop tools that aid in
the analysis of such data

CO3: Understand the basic statistics and know

students to infer their results in a better way whi
journals,

CO4: Understand the fundame

wrged in such a way so that curriculum could impart the basic
analysis of software and hardware used to solve problems ina various

how to analyse the biological data, 483 2 %ﬂip 2
i S i b
ch is essential to get scientific datagiblished'in r
~f}

*:?cd
N

ntals of bioinformatics.
COS: Know how to use biological databases, retrieve information and
knowledge for better understanding of biological phenomeno

No.
Topics 5 a- N I
ne N, R % | _ofHrs

Introduction to Biostatistics ; - ' 12

Aim and scope of statistics in biological 5c1fﬁ£'
sampling and techniques, Data Collection fid prese
collection and graphic representation of datagy,

Measure of central tendency: mean n}}ga m l
Measure of Variability: Standard dexil.a; 9& a{}d"‘fﬂ.ﬁ or, Mean Deviation and coefficient|

of variation, corelation and reggession, llqéa;iegl’ef’sion and regression equation.
testy, Z-H

Basx&(@cﬁnnion and applications,
ion: ‘?&pcs of data, methods of

Introduction to AN 12
Basic organizati utdgs, GPU, Input and Output devices, Personal computers,
Mainframes S rs,"Hardware and software, Introduction to windows as an
t5, commonly use commands, Basics of common application
rocessing (MS word), Spreadsheet (MS Excel) and Presentation

foagn ‘ ¥ 5
Test of significance: Chi-squareq ‘S“"»é - ég. t-test and standard error
Introduction to probabiligﬂwor;‘m‘wion

. npq

operating system, file
Soﬂwa'ma ges for wo

o

(M.ﬁﬁowcr o

int),

oinformatics: 12

]

nt¥pductioh, to _
| \% nd its relation with molecular biology with applications. Human genome

m;nic.
Mcs of related tools (FASTA, BLAST, BLAT, RASMOL), databaseg
K, PubMed, PDB) and software (RASMOL, Ligand Explorer). Data generation;

Important bioinformatics resources (NCBI, EB], SIB).

12
Biological Databases: .

Introduction to data types and Source, Primary & Secondary Database

Pri & Secondary nucleotide sequence database (GenBank, EMBL, DDBJ, (TrEMBL)
Pr?mn::';y& Secondary Protein sequence database- (PIR, SWISS PROT, PROSITE, Pfams,

PRINTS, Uniports).
Primary & Secondary Molecular
Composite and other database.

Structure database (-PDB, CSD, CATH, SCOP)

Scanned with CamScanner
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Sequence Analysis: | B |
Concept of Scoring matrix (PAM and BLOSUM), local alignment, global alignment, multiply [
pequence alignment (Clustal W algorithm), Heuristic Method-FASTA and BLAST and their ‘,
types, similarity searching scores and their statistical interpretation, BLAT PS 1 & PL II
LAST. introduction to Phylogenetic: Phylogenetic Basics, Tree styles, Terminologies, types

of phylogenetic tree, Distant based method — (UPGMA, NJ) Character Based Method - (MP
nd ML)

[

T e 2 e s 9

RENCE BOOKS:
Statistical Methods by S P Gupta Sultan Chand and Sons. 2017, New Delhi
Fundamentals of Mathematical Statistics, S € Gupta and V K Kapoor Sultan Chand and Sons,2014
Essential Biomntormatics, JinXiong Cambridge University Press, 2007
Bicinformatics for Dummies, Jean-Michel Claverie, Cedric Notredame Joha Wiley and Sons,2003
Introduction to Biomnformatics, Sth ed., Arthur M. Lesk Oxford University Press 2019
Fundamental Concepts of Bioinformatics , Dan E. Krane, Michael L Raymer,2003
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4 8 Credits

e . Title of Course:
! Biochemistry Practical 3 & Bioinformatics Hrs /week | (240 hours)

Max Marks: 100 (Int: 30; Ext:100)

b . |Course Outcomes: Upon completion of this course, students will be able to:
e CO1: Slydcnts will understand the structures and purposes of basic components of prokaryotic and
Bk cukaryotic cells, especially macromolcculcs, membranes,

i i(rjl(zzlzlssludems will understand how these cellular components are used to generate and utilize energy
CO3:The 9bjectivc of this course is to demonstrate significant cell biological principles, quantitative
and analytical approaches that enable the students to translate the theoretical foundation in cell biﬁ\g&

\-‘\

to be translated into human physiology

CO4:Develop the skills of extraction, purification assay of enzymes from plant and animal t@&\ ‘\‘\
éﬂ 2 A

é‘r’f" ‘ﬁ;f;’ """"

To study time course of reaction catalyzed by alkalingsphosphatase.
2. To examine effect of enzyme concentration on the reaction o §
enzyme catalyzed reaction. )\
To determine temperature Optima for alkaline% osphata N
Effect of pH on reaction catalyzed by alkaline p osphatase.
Effect of substrate concentration on reattion catalyzed byalkaline

Practical - Topics

11

—

Lhiss =

, phosphatase and to determine Km ang—(.'\/m ’ W
6. Estimation of hemoglobin contcpt{gf hﬁﬁ?"&?‘ﬁfﬁg&

7. Blood group determination slié% tina Q@

8. Titration of polyclonal anti§erum by r%&%immunodiffusion assay.

9. ELISA
10. Production of reducin zoﬂb‘(s olated chloroplast.
11. Production of starch\ﬁ‘ur ng Photosynthesis.

12. Estimation of¢ oroplﬁ«\f"?gnl 1 using acetone.

13. Estimation

14. To fractiona

3

Bioinformatics | 1. Tosperforms eqliencer anipulation suite (Combine Fasta)
j o performysequente manipulation suite (DNA stat)
':perform &'qucncc manipulation suit to determine the protein
lar yeight
o1 sequence manipulation suite (One to three)

W . DNA<.> RNA<.> Protein

& 7. To perform nucleotide BLAST for local sequence alignment

W, *r To perform nucleotide BLAST for local sequence alignment
(BLASTp)

: 9. To perform nuc

8 10. To compare prot
(FASTA)

: 11. To perform Clustal W fo

| sequence .

12. To find out domain 0

_:-'“ ‘ B

j- L @/ | QI( ) zﬁ\

-—

leotide BLASTXx for local sequence alignment
ein sequence to another sequence in a database

r aligning multiple protein or nucleotide

f casein protein by using smart tool

e - . ,':a‘w“'*'-".w TR

i s Pemt
1 Fadaragalvtan
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Title of Course: 4 .;;:l:-cdlls)
i i i ati ours
Bioprocess engineering and FermentationTechnology Hrs/week (
(Core compulsory)
Max Marks: 100 (Int: 30; Ext:70)
Course Outcomes: Upon completion of this course, students will be ul.)lc !n:
CO1: The course outcomes ensure students ability for effective commun
- other interdisciplinary professionals and )
i P ; i . 3E) i in handlin ‘
CO2: They would be able to acknowledge health, safety and environment (HSE) issues in han 1) ‘
chemicals and biological materials and L _‘
CO3: Students can understands the environmental impacts associated with the uv.:uvuy.. —— \
CO4: To understand proteins, their structure, conformation and dynamics, protein folding, an Pe
purification and their separation ' B, |
COS: This course empowers them with the ability to think and solve problems in lhc}t—i“dd Gf‘\'-‘.\

ication within biotech and

biotechnology by converting theoretical knowledge into practical (‘?} h N l“j‘\;
. O, b
JS=T T
: @™ i, NGOt
Unit Topics t s
" £ s ) Y & 12
Recombinant DNA technology ( Ny, /’y

Methods of creating recombinant DNA molecules, spacing E)ropcrtic ) ?f reslsri’faﬁ
enzymes and their modes of action, selection screening, y, synthesis of génes, gloning
vector(lambda phage, plasmid, M-13 phage, Cosmid, BAC,Y‘RG@Q‘\Q‘HM vcctpﬁrs yeast and
viral vector, expression vectors production in bactvg:tfé‘,?zl‘ loned- \ggnes,(\%‘l’lbdoning.
sequencing by Sanger’s method, protein production‘; g:ic&cr:‘iiltu difccspd mutagenesis,
AFLP, PCR, RAPD, antisensc- RNA 1cchnology.,ﬂ$mosomgl'C\?allgmg.J'Umpi"g» landing
» DNA chips, mycelium cell fusion ,selection q&ﬁgbnd}\g@y?z }»‘m‘__?s, protoplast fusion and

HAT- medium, screcning assay. dg
2
0

N
11 [Plant cell culture ""B 12
Micropropagation, somatic,_cell Culfure, a clonal variation, somatic cell

hybridization, protoplast i%'o , ro’t%‘pil,_'as fusion, protoplast culture, genetig
transformation va:iousf_p'fétho ?o%’gfe &, transformation (all vectors and vector less

method), productio &Qmﬁ'gerﬁ&fa ts and their uses, production of secondary
metabolites, pﬁmar&ﬁnd ransferre Zell culture, differentiated cell in culture

m  |[Animal Cell
f T

12

Cytotoxicit ization of culture cell, disaggregation of tissues and primary
culture, mainte gof cell culture, cell separation, scaling up of animal cell culture,
‘el ‘\_cgchromg::—xtion, cell transformation, application of cell culture

enomicg,and Proteomics o

icturdl, functional and comparative Genomics, construction of cytological maps based on

[8g Pattern, construction of DNA library, genomic Vs. cDNA library, Sequence-tagged *

e$(STSs), Expressed sequenced Tags (ESTs), microsatellites, Variable number tandem

repeats

The Human Genome Project- mapping and sequencing of Human Genome, Proteomics and
roteome, RNA and Protein assays of genome function and expressed sequences

vV [Fermentation Technology 12
Primary and. secondary metabolites in biotechnology, continuous and bateh type culture

technique, principal types of fermenter, general design of fermenter, fermentation process
brewing, manufacture of penicillin, production of single cell protein, production strategies

L [for antibodies and other organic compounds

2 3 F ,

\

Scanned with CamScanner



Title of Course: 4 4 Credits
Molecular Biology Hrs/week (60 hours)
(Core compulsory)

Max Marks: 100 (Int: 30; Ext:70)

ICourse Outcomc_s: Upon completion of this course, students will be able to: . d
CO1 This course imparts students the ability to demonstrate use of evolutionary theory and relate

equations.
CO2:They will understand the central dogma of biology and predict outcomes when the process
malfunctions and gain skills required doing effective scientific research.
CO3: More specifically, students will leam to implement the scientific met
to explain biological phenomena, designing and conducting experiments to test t

hod by proposing hypotheses
hese hypothcses, anq’

«\

critically interpreting the resulting data. P \,‘ “‘
. z,_ \'4
CO4:They also learn about DNA, RNA and protein synthesis. \.\“ ,,,r 2
COS: They also learn about DNA damages and various repair mechanism. {f;—’"'ﬁ “,_5‘51"":'\
}

' No. of

Unit Topics é’j{ﬂm Q‘!’*n,_,jn? Hrs

16

1 DNA 0 9
DNA as genetic material-Biochemical evidence, ana ,}%econdary?and three-
dimensional structure of DNA, Circular and Spherncgl;Q} A“S;tcllltc an Repetitive
IDNA, Structure of Chromosomes and Chromau : chromatm, EuchrOmatm,
IDNA  Supercoiling, Denaturation and \natu ion f., DNA Histones,
Nucleosomes, DNA replication, DNA re A’rand' 2

cot curve, counterions &i

I [RNA N J?“ s U 12
i .
Role of RNA, Types of RNA,%Pi 5‘%% Secondary structure of RNA,
Transcription —-DNA  diréct nt esis, Transcription Factor, RNA|

agei e Sy
polymerase, Imtlatlonﬁklong%nb and® Termination of transcription, RNA|
processing, inhibitors of ransb;.np”hon post transcriptional Modification—Splicing,

cap addition, Polyaﬁ"@ yla 5% RNK directed DNA synthesis

m [Translation ‘% Py, W £
& )
Structure and functiofizof ribosome, genes, split genes, general features of genetiq
codgfgiae i %ion 0 et:c codes, identification of anticodon, wobble hypothesis
Jmttxon i gation” & termination of protein synthesis in prokaryotes and
Ath St translation modification of protein, protein sorting and targeting
12

o] tlon in Prokaryotes and Eukaryotes

Jioze ’:;\;dn between DNA-DNA binding protein in eukaryotes, short term and long
ne expression, DNA binding protein to regulate transcription,
Helix loop Helix protein), DNA methylation

coordination positive and negative control of gene —operon model, inducible

system-lactose and arabinose operon, repressible system-tryptophan operon, lytig
cascade and lysogenic, repression attenuation and antitermination, antisense RNA
08

- -
V  [Transposable genetic element

reguiation of ge
(Zinc Finger, Leucine, Zipper,

ic transposable genetic elements and mechanism of
ansposable genetic element in yeast, drosophila and

Transgenic Organism.

Transposons, prokaryot
transposxtlon eukaryotes tr
maize, reassociation kinetics,
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Title of Course: 4 4 Credlts

Clinical Biochemistry Hrs/week (60 hours)
(Elective 5)
Max Marks: 100 (Int: 30; Ext:70)

Course Outcomes: Upon completion of this course, students will be able to:
CO1: This course enhances the skill of students to understand the causes of different discases with
reference to their symptoms and could relate their impact in the body.
CO2: They further able to understand the processes of drug designing and
CO3: Students will be able to explain how the biochemical processes and signal transduction pathways.
CO4: Learn the etiology of disorders associated with carbohydrates, amino acids, lipids, nucleic acids,
vitamins & minerals metabolism,
COS5: Understand and explain disorders associated with various hormones, disorders of acid- base! arL\

clectrolytes balance in the body and neuropsychiatric disorders. \ \
1
g "H of"
Unit Topics (?;:’:- Q] %H?;.‘;‘/I
I Introduction, symptoms and treatment of Metabolic disorders K ‘__ﬁ,ﬂ
en storage

Llj)lsorder associated with Carbohydrate: Glucuronic acid pathway, [ cog
isease; factors influencing blood glucose level, pentosuna, Dmbe(\s mlllctus,

Galactosemia i t%gy
Protein calorie malnutrition- Kwashiorkor and Marasmus% efone bodles, etosis
caused by abnormal metabolic pathway of Fatty acid, D| Btders assotiated With protein|

and lipid metabolism: Gaucher’s disease, Tay- “Rick Diseases,
Alkaptonuria, Cystic L’ﬁ

i
II Introduction, symptoms and treatment of lnherited\%gae[‘sm 12

Phenylketonuria, Alkaptonuria, Alblmsrq, cp%l’%b drome, Down syndrome,
Cystic fibrosis, Thalassemia, Turner’ yn’ pme é ils Klinefelter Syndromes.
12

in k% dand urine, carbohydrate tolerance tests,
ina intrayascular coagulation, acquired prothrombin|
k1dney, thyroid, gastromtestmal and pancreas

111 Clinical analysis

Clinical investigation of Hgar
haemorrhagic disorders&di:
complex disorders, F ctio‘ '
biochemical diagnosis ofjdi 3

ra.ndliquid bsggy, Y i ost:c tests

v 'Vitamins and Mineral _
m &ﬁﬁembolic processes and various diseases resulting from thel
deficiencies o ' itami i i i :

12

N itamins. Biochemistry of vitamin and minerals and diseases with their

12

g{:. of development of pharmacology, introduction & general principles for route of
W? administration, pharmacokinelics (absorption, distribution, metabolism and
xcretion) and pharmacodynamics (general mechanism of drugs). Clinical trial and drug
development; Study of drug discovery, preclinical studies and phases of clinical trials in

drug development.

REFERENCES‘ Vasudevan DM 9th edition, Jaypee Brothers Medical Publisher, 2019

T { Biochemistry for Medical student by
: Te":zb l(::oxl: zuok"():;‘clmic:{chemmry 3rd ed., Carl A. Bustis und Edward R. Ashwood, W. B, Saunders Compuny.l999
. Hjm« *s Biochemistry, 31st édition, R.K.Murray, P.A. Hayes, D.K.Granner, P.A, Mayes and V.W.Rodwell, P entice Hall

International. 2018 - - ; "
. I'M. Devlin, Wiley-liss, 2005
with Clinical Correlations, 6th edition by
*  Textbook of Biochemistry s and allied () id. 6. 2002

tyanarayana Boo
. 2::::1';:;:3 Bb{oghj:;try &i{umm Biology by G.F: Talwar, Prentice Hall, New Delhi, 1989

o 5 %7/2\ Vi

-
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Title of Course: ! { :

4 ean . o I 4 | 4Credies |

Nutritional Biochemistry ! - | |

— (Elective 6) U L bemy |

Max Marks: 108 (1at: 307 Ex:70) x

(Coarse Outcomes: Upon compietion of this course, sudents will be able o ‘,

CO: This course enbances the siili of students © understand the causes of differcot disesses with
reference (@ their Symptoma and orld relate their impadt in the body

CO2 They funher ane 15 4 nderstand the ',,.‘._:.:c,- of drug designing and would be sble 1 expiain
CO3: Siuderns scquire deailed knowledge regarding dietary sources and putritional importance of i
different sugtrients.

CO%: Studenss will be able 1o describe differert food toxicants, nutridions] disorders and »

applicationy '
aiff 3

e Brcschermi i
htrar the boche mical processes and ¢ iznal ransduction pathwiys.

COS: Studenty will ecquire detailed knowledge regarding sutritional imporance of
and how diet influences heslth

Lait [ Tooi
1 Basle concepts
t

T e

-
(e

i!,(mrr)sitim of Human body erergy comtent of fods, ™
expenditure: direct and indiredt calonmeter, definition of
gﬂ'r;ung these, thermogenic offest of foods, CNETTY requs
Factir aflegting encrgy requirement.
Cautohydrates: Dietary requirements and
‘ )
cartofydrates chemic: ;
.. .}u cs, Fh)slw chemical properties
carbohydrates (dictary fibery)
11 Proteins and Lipids

\

|
|

¢ studies and factor influencing

12

Protein-protein reserves of human
nitrogen balance, cisential ami
';f::ﬂm and their limiting a2
developmen

3
§
fa
g
g
I
:
(<}
)
g
2
B
#
3

[

|
i

i 12

y thuids, acid-base regulation by the human body wm:tml
acidosis and alkalosiy

@.‘i water soluble vitamins, nutritional requirement during proteins during pregnancy, *
Rudtion and of infant & children, protein encrgy malnutrition (PEM) Aeticlogy, clinical
'r‘camres, metabolic disorders and management of marasmus and kwashiorkor discases

e E—— -

Vv Starvation 2

Mechniques for the study of starvation, protein metabolism in prolonged fasting, peotsin
g treatment during fasting, basic concept of high protein, Jow calorie weight!
sduction diels . _
ion and classification, genetic and environmental factors leading ta
ated and management of obesity, role of leptin in regulation of bod)/ .
i iti ition in the prevention and the treatment of I
\Jinical autrition, role of diet and nutrition in revents |
, d:md:nm} caries, fluorisis, renal failure, hyperlipidemnia, Atherosclerosis and 3
fisorders inherited mmbolic-“. sorder, phenyl ketonuria, maple sytup di _’_J

3 Ot & 4

i Batnabpariciyn o, ¢

Obesity - definit

besity, obesity rel

S
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[ ——
ch}‘)cys“‘w“ﬂ, galactosemia, gout, diabetes inspidus and diabetes mellitus
nutrigenomics

REFERENCES:

*  Biochemistry by U. Satyanarayana Books and allied (P) Ltd., 2002

¢ Essentials of Human Nutrition by J. Mann and A.S. Truswell 3rd ed. Oxford University Press Inc., New York, 2008
«  Contemporary Nutrition by Wardlaw Smith 6th ed. Mc Graw Hill Inc., New York, 1996

»  Nutritional Biochemistry by S. Ramakrishnan and S. Venkat Rao T. R. Publications, 1995

¢ Food Chemistry by Owen Fennema 3rd ed. CRC Press, 1996 o

»  Food Science Chemistry and Experimental Foods by M. Swaminathan The Bangalore Printing and Publishing Co. Ltd

1990
*  Esscntials of Human Nutrition,].Mannand A.S. Truswell, 31 ed.,Oxford University Press Inc., NewYork, ZQQ«%N

o Contemporary Nutritionby Ward law Smith 6"ed., McGraw Hill Inc., New York, 1996 a, '*4% |
¢ Food Chemistry, Owen Fennema 3rd ed. CRC Press., 1996 %
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Title of Course:

Biophysical : :
ysical and Biochemical Technology
(Core compulsory) Mlraiwesk (60 hours)

4 4 Credits

Max Marks: 100 (Int: 30; Ext:70)

f
e Outcomes: Upo w0 -
Course 201 This course mpletion of this course,students willbe able 10
s designe o, > -
gned to expose Biochemistry students about the analytical skills and

practical aspects of biochemistry
CO2: The coursc is i .
particular designe Inci
techniques. Students will g’\illiu(kf:*-“‘Ld to understand principles underlying the various biochemical
to communicate the rcsull;of b}c InOWICdgc o e .
S iochemical analyses
CO03: Know the radio-i i s
; dio-isotopic techni i i
CO4: Understand the b'lstiopllL T’Clmlqllcs and their application in biological science rescarch,
04: Underst asic techniques of mole i ) ¥
Gisssine sl ey lecular biology and relate modern DNA technologydfor

COS: KnOW lhe I\l\ll CI { 1 i 1 @ﬁ “ l '
b dy lmu‘ﬂcilOnS, CXle‘imcmﬂl nlct l‘ l J ‘lnti d‘) nglﬂl' 1€ i “lh
Y ll“lt)() v o) llOLIS 0 monoclona \
| dwl‘r! 'mm‘ﬁ

and types of vaccines.

An q

i

. 3;0 of

Topics i
d E‘Iﬂ Hrs

Spectroscopy

biopolymer

Nam're .Of electromagnetic radiations; Basic principle, "i}r}stl'LlnlJé‘l}\“tE}m and

ap.phc.:atnons; Atomic absorption and emission spcctros%ny.';- ditsa | ligjcation,

Principles and application of biophysical mqmﬁ’ﬂ’ us"eﬂ'l.ifr analysis of

structure-UV, Visible, Infrared %;{“a méhiffr‘;c?h)n, “Ramun,

Fluorescence and NMR spectroscopy, ORD@‘H' fD ) gy
h J

' | 12

l

I

Western Blottmg,

11

asid principle,
Py AV .
fimentation ve€

Electrophoretic technique u@\’“ E’% J
' )

General principles and instrume
charged particles in an electric
SDS-PAGE, Gradient gels
Detection estimation u{ﬁi"rec

pulsc field electroph

d applic
romapography; €0
'mi%n exchange,
mentation and application

locity, sedir
3 differential cen

: weight
5 .\_____centrifugation

dy, Sy, _
iofhFactors affecting mobility migration of

\ Eﬁ,ﬁ_ hq_x{él is of proteins -Native PAGE,
H Eg%u‘b hg gels, two-dimensional PAGE,
rotbins in gels, Northern, Southern and

E‘:ql‘e{k‘t i phr{cﬁ,{,em '%‘ il leic Acid- Agarose gel electrophoresis,
ha el ‘

ﬁ;giﬁsns!q Y

' nd reverse phase chromatography, papet
aphy: adsorption & gas liquid

HPLC—Basic

@?«I@l{p of normal a
[umn chromatogr

Affinity chromatography,

ion factors affecting

instrumentat
cular

relate centrifugal force, n ‘
nentation coefficient, determination of mole
rate zonal, isoprene

(rifugations density gradient,

3 A
aruh < AN




Radioisotope technique & Microscopy

Types of Radioactive decay; rate of radioactive decay; radioactive isotopes and
their half -lives; Units of radioactivity; Mcasurement of radioactivity-methods
based upon gas ionization & excitation; quenching emulsion counting, Geiger
Mueller counter Autoradiography; Specific activity of radioisotope; Safety
aspects; Radiation Dosimetry; Detection and’ measurement of isotopes and
application of isotopes in biological science

Microscopy:  Light “microscopy, electron (scanning and  transmission)
microscopy, and phase contrast, frecze-cteh and freeze-fracture methods for EM
staining of organelles and marker enzyme, resolving power of* diffensnt

microscopes’ %%
REFERENCE BOOKS: N

h

{' ‘

¢ Physical Biochemistry, 3rd edition, by K. € Van Holde. W
Mg

o  Principles and Techniques of Practical Biochemistry. 8th edition by Keith Wilson and John i
o Physical Biochemistry, 2nd edition, by D Fricfelder. }
Bicphysical Chemistry: Principles and Techniques, 3rd edition by A Upadhyay, and N Na‘hﬂ'*

I

L —

oy,
@wh ﬂiml?:
Uy, agpimy,

I, i “‘I[,
By Y i
%“‘Qr%:%*“--» 'ﬂ@d}b

<)
L. <\
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[qurst 0“‘“’;‘“’;: [{me.ll fomiplctlon of this course, students will be able to:

: col: S ents will understand the structures and purposes of basic ¢ nts of

‘ cukaryotic ¢ purposes of basic components of prokaryotic and
m onents are t

comp e .
02:The objective of this course

and analyt

C,O3:Eluci

o4 Deve
and to develop familiarity with biochemical laboratory techniques.

CO5 Learn about use of instrument

experiments
— o e R i =
practical Topics :
et I P )
v I, An enzymatic method for quantitative estimation of glucage in blodt
plasma using glucose oxidase. ;

FT 2. To have RBC and WBC count. rk

3. Estimation of amylase activity in Saliva. %'t

4. Estimation of glucose and ketone bodies Le Ny, samp x

5. To estimate sugar i B

gar in blood. & N }“%
cercdls and¥pods.

8 Credits
(240 hours)

Title of Course:
IOUf(;M(gmfl’raclicnl 4&5

Max Marks: 100 (Int: 30; Ext:100)

4
Hrs /week

lls, especially mac . :
P y macromolecules, membranes, and will understand how these cellular

ised to generate and utilize energy in cells.
i st Cmbxfet:;]gimgzzt[;nttg lsigni]ﬁcam cell biolpgicai pn'nc'iplc‘s. quantitative
e . ranslate the theoretical foundation in cell biology
date the basic elements of clinical biochemistry and speci

lop the skills of performing basic biochemical tests importan

be trans
alized tests of biochemistry.

t in clinical invesfigations
'i
.mf N

ation in design, execution and critical interpretadl

nation oflhymgfé
hugyan urinds,

y

6. Quantitative determi

7. Measurement of riboflavin in W,

a

g. Estimation of blood groups.

10. Quantitative determinatiofl
method. '

L

'

Isolation ofdiﬂﬁ\rcnt ?rbﬁmxs
Visuulizalid%c:l"l) D :
Extraction of £ om '[WA frot
Esti L%% '

0 tic acid
Eg{imation

el

%1‘:1
NA®y diphenyl

ation
o@vetric method.

and [dentification

Atify lipid in given sam

, afation and identification of

Yehromatography:

. Separation and idet

chromatography-
12. To verify the validit

coefficient of NADH.
13, Determination of requiremen

9. The determination of RNA Bﬁg)rzaﬁdf’mg)hod.b
Ny

helectrophoresis.
by gc:lﬁclcclrophorcsis.

gspecific regions of
of

ple by TLC.
amino aci

Ztification of amino aci

y of peer’s law

ts of NADH for LDH activity.

and %ISA by spcctropholomclric
w

\

Ny,
%

1 animal or plants cells.

from plant tissuc.

amine reaction.

genomic DNA.

sugars by TEC:

d by ascending paper
d by descending paper

and determine molar extinction

—

e ==

o &b g

s

—-‘-ﬂdh :-
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{um(mwomeumr cmhplrﬁm of Revearch !‘mji-::,:

T Title of Course: 1 T
Research Project g P
ity . ‘ : —rfdu"
(Core compulsory) 726 4
WMaus Marks: $00; (Int: 040 Foat: 00 —=1

B A—

¥ T

CO1: Students wiil identafy 5 relevant probiem, conduct & comprehensive liternture reviey
define oblectives, and design cxpenments of simulations to solve research quevtifyg m o
polymet s€ience.

CO2: Demonstrate proficiency in asdvanced caperimental techmques
charcterization methods

COY¥: Analyze and interpret compler data o drgw valid scientific co
CO4: Develop mnovative solutions of materialy for sustamnable,

applizatiofs.
C0O% Communicate research  outcomes  effecus :

': o

presentations  and inculcate varieties of learmn
presentation, Chem Draw and Ongin ete ).

‘4

)

-

o
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