Mahatma Gandhl Chitrakoot Gramodaya Vishwavidyalays, Chitrakoot, Sataa (M.F.)
Statute No. 9, Faculty Board of Studies, Section-15 (3)
For MSc.(Ag.) in Biochemistry Course
Sesslon 2021-24, Onward

Minutes of the Meeting

A eseeting of Board of Sudies for M 5 [Ag) In 'I'.u:}ma,mr:. was conducied on dated
2020 )1 00 A M in the Faculty of Agriculture The following respected members were
[nﬂﬂ-t'

timthowme i I ——
M Txagme of the toa & Committee b

Adldreas htlllll'l
IL-‘L-H' Members | Dewgne | penition | e
I" 1."‘ urlﬂ . ‘IH‘IH {hm I JI'_'._—-——-
17 e Veoru Prakash | Prof. Hiochemistry  and |
| Head,

Deptt. of Hlochernistry and :
Nexhemical | nginerring, BN Papen

SHUATS, sy
. . LSy (V1) : .
5| Prof & Mead Depst of |
[ Dr KK Sagh fremaler 'In'bnd-ﬂ | et
(3 | Tw Npartment  of
14 (o pomSntis | 0% & | Member
_ NEM
P — + — -
B : Asmngesir Prof { Agril
| e 5.5 Chmslass | Seatistica) .w
L T | Dr Uma Shasker Ausxciate Prof_ Depet of | Member
i T | NRM Soll Se. A
7. [ DeSS Smgh U Asim Prof , Horeulture | Member
] | B Prodl HA Kmbwaba | Profosor, Aposoey Wermber | . | !
[ | liead, Deya of Crop | Member i [ TS
[.- s B | 8 ey | o[BS 207
All e Cormemimer Mesbery discumed on the name of coune and

migprried that the name
of Degree vhould be M.% (Ap) in Plochermistry s per the ICAR has revined and restructured

Pt -gradaste on the hauy of Sational Fabacaton Poly 2020 am per the ICAR Rule

1 The (crmemimoe Memmbsers disounaed thomughly on the m:mﬁm“
bresingp of the coure The valushle mdvice of the memben were ncorporstod in the Thghkt

of coure breakup ;v pet prescribed by the ICAR has revised and restructured Post-
radaee 1o fmaline the ql\ﬂmdﬂklhlimﬂm COIrNe.

£
-

{enarue wail by ¢ Mevtive from Academi Sewsion 201324,

(¥ scanned with OKEN Scanner



M.Se, (AR In Blochemisiry
Semester ! wise course distribution

e

i ricmstoni
q;multr—- I

ﬁ'm;_ | Name of the courne {‘wile i
1. | Major course | Dasic I‘HIH.I:I.["HIHII’I TRy BT Arisly
3 | Major Course _‘Iu..hmqm:-: in Biochemintey B HEM 5 [ A2y
3. | Supporting Siatistical  Methods  FPor Applied | 5TAT- 52 an
COUrse H:l:mi:h _
T | Common | Technical Writing And Commutation | PCit-502 oy
cOUrse Skills
5, | Common Basic Concepl i Labtieatury | 1504 Ty
__| course Technigwes _
Total Lmllt— [ETERLY
semester =11 -
I. | Major course '"lf-'-l‘h‘ﬂ-'-dhr]f M:talm]iﬂ;m BICCHIEM 5002 WEl))
7. | Major course | Molecular Biology - BIE M M 504 Wiel)
.| Minor course | Sced Production of Vegetable Crops | V5508 Havl)
1. | Supporting | Experimental Design | STAT-511 WY
course
5. | Common Library & Information Services RGO oar
Course
3. | Common Intellectual  property  write and its | POS-500 e}
Course management in Agricultural N
Total Credit- 10y
iemester — 11 s :
. | Major course | Enzymology BICHCHEM 5003 W21
.. | Major Course | Plant Biochemistry | BIOCHEM 507 | M2y
Minor Course | Growth  and  Development  of | VECS03 | 241
Vegetable Cropa
Minor course | Systematics of Vegetable Crops VEC 510 U+
Common Agricultural  Research,  Research | POS-505 LT
Course Ethics and Ruwral Development
Programme
Major course | Seminar BIOCHEM 591 [ 10v1)
Tl e SN
mmr‘l‘v e o WE Ry S e ——
Major course | Nutritional Biochemistry BICCHEM 509 | 3(2+1)
Major course | Masters Research/Thesis BIOCHEM- S'F..l (04 30
Total Credit- - 33 (2+31)
Total Credit____ 174

\//

U!dll.wrm:ntr.?é" .
)?"ﬂ_

r‘H’ I..

f'//f/ﬁ ’

s

(¥ Scanned with OKEN Scanner

:f{/f:z*-




CODE COURSE TITLE CHREDITS
VIIOCHEM 501*  BASIC BIOCHEMISTRY - 3+l
 BIOCHEM 502*  INTERMEDIARY METAROLISM ~ 144
VIOCHEM 503*  ENZYMOLOGY 2¢)
~AIOCHEM 504 MOLECULAR BIOLOGY - 2+
VIBIOCHEM 505  TECHNIQUES IN BIOCHEMISTRY - 242
BIOCHEM 506  IMMUNO CHEMISTRY 2+
“AIOCHEM 507 PLANT BIOCHEMISTRY 2+
BIOCHEM 508  ANIMAL BIOCHEMISTRY 1400
""i;m-:HEM 509  NUTRITIONAL BIOCHEMISTRY 2+]
BIOCHEM 510 NITROGEN AND SULPHUR METABOLISM 241
BIOCHEM 511 BIOCHEMISTRY ON XENOBIOTICS 24
BIOCHEM 591  MASTER'S SEMINAR 144}
BIOCHEM 599  MASTER'S RESEARCH 30
*Core course E
Credit: 3+1
Counrse Code: BIOCHEM 501*

Title: BASIC BIOCHEMISTRY

WHY THIS COURSE?

To impart the

fundamental koowledge on structere and function of cellular

components involved in biological processes and an elementary introduction to the study of

molecular biology.

AIM OF THE COURSE

The course is designed to provide elementary knowledge/overview of structure and function
of proteins, carbohydrates, lipids, nucleic acids and other biomolecules and their metabolism.

No, | Blocks

Units
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1. | Introduction to Bioclhemistry

1. Scope and importance of hicchemistey

2. Foundation of life

3, Water

4, Physical techniques for stroctars
determination

2, | Structure and function of
biomolecules

I. Biomolecules

2, Immunoglobuling and FR proteins

3. Plant sccondary metabolites

3. | Metabolism — the basics

1. Molecules aiding metabolism

2. Thermodynamics —principles and energetic
of life

4. | Catabolism and its regulation

|, Catabolism of energy molecules

2. ATP formation

5. | Fundamentals of Molecular

biology and genctic
-.-nginu:rin_!_

1. Molecular biology processes

2. Recombinant DNA technology

LEARNING OQUTCOMES

With this course, the students are expected to be able to onderstand the actzal chemical

L

concepts and fundamental processes of biology at molecular level.

BLOCK 1: INTRODUCTION TO Hlpﬂ![EMlET‘.ItY

Unit 1: Scope and importance of blochemistry(One lecture)

Biochemistry as modern science and its variows divisions, Scope and impertance of

biochemistry in agriculture and allied sciences.

Unit 2: Foundation of life{Two lectures)
Fundamental principles goveming life, supramolecular structures, significance of wezk pon

covalent interactions in biology

Unit 3: Water{Three lectures)

o
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Important and basic degradative metabolic pathways o

their regulation

Unit 2: ATP formation (Thres lectures)

Formation of ATP, substrate level phosphorylation, electron transport cha

phosphorylatien, chemiosmotic theory and proton motive force

BLOCK 5@ FUNDAMENTALS OF MOLECU

ENGINEERING

Unit 1: Molecular biology processes(Four lectures)

Overview of replication, transcription and translation

Unit 2: Recombinant DNA technology(Three lectures)

Restriction enzymes, DNA cloning, applications of

PRACTICALS
Preparation of standard and buffer solutions

Extraction and estimation of sugars
Extraction and estimation of amino acids
Extraction and estimation of proteins '
Estimation of acid value of fat/oil

Estimation of peroxide value of fatfoil

o g MG E WM

Falty acid composition in fatfoil by GC

cloning, transgenics

Detection of carbohydrates, amino acids and proteins

Estimation of saponification value in fats and oils

10. Estimation of DNA and RMA by spectroscopic methods

11. Estimation of Ascorbic acid

12. Separation of biomolecules by TLC and Paper chromatography

13. Estimation of alpha amylase activity

14. Qualitative tests for secondary plant metabolites.

TEACHING METHODS / ACTIVITIES

A eV

e A

)
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f carbohydrates, lipids and proteins and

in and oxidative
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= Classroom lectures (oral + audio-viswal)

= Assignment (Reading/Writing)

- Oral presentation by students on specified topics
Class room quiz

RESOURCES

= Melson, D. L. and Cox, M. M. 2017. Lehninger Principles of Biochemisiry. TV edition.
W. H. Freeman & Co Lid

 Satyanarayana, U, and Chakrapani, U, 2017. Biochemistry. 5% edition, Elsevier

* Moran L. A., Horton H. R., Scrimgeour K. G. and Perry, M. D. 2012. Principles af
Blochemistry, 5 edition Pearson, '

= Voel, D. and Voet ). G. 2011. Biochemisiry. 4* edition John Wiley.

* Pratt, C. W. and Comely, K. 2014, Essential Biochemistry. 3" Edition. Wiley

*  Moorthy, K. 2007, Fundamenials of Biochemical Caleulations, 2™ edition. CRC Press

* Conn E. E, Stumpf, P. K, Bruening, G. and Doi, R. H. (2006). Outlines of
Biochemistry, 5® edition. Wiley

Credit: 3+0
Course Code: BIOCHEM 502*
Title; INTERMEDIARY METABOLISM

WHY THIS COURSE? . |
To understand the interconversion of chemical compounds in the living system, the pathways
taken by individual molecules, their interrelationships and the mechanisms that regulate the
flow of metabolites through the pathways,

AIM OF THE COURSE

The course is designed to give an insight into the different metabolic pathways, their ,
|
interrelationship, regulation, metabolic disorders in human and pathway engineering in %

. |
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MNo. | Bloghks

Units

1. | Introduction fo metabolism

Crverview of metabalism

2. Metabolic pathways
2. | Metabolism of energy I, Carbohydrate metabolism o
bl 2. Lipid metabolism
3. Protein metabolism
4, Energy Imns-lihmlim and oxidative
phosphorylation
3. | Sulphur and nucleotide 1. Sulphur metabolism
metabolism 2. Nucleatide metabolism
4, | Metabolic regulation and 1. Regulation of metabolic pathways
TAfen i Sptw 2. Defects in metabolism

LEARNING OUTCOMES

With this course, the students are expected to learn the set of life-sustaining chemical
processes that enables organisms transform the chemical energy stored in molecules into
useful form and the process by which organisms respond to stimuli and metabolic disorders.

BLOCK 1: INTRODUCTION TO METABOLISM |

Unit 1: Overview of metabolism({Four lectures)

The living cell - a unique chemical system, biochemical reaction types, bioenergetics,

bioavailability of nutrients, transport mechanism, signal transduction.

Unit 2: Metabolic pathways{Five lectures)

Catabolism and anabolism, compartments of metabolic pathways, experimental approaches to
study metabolism, metabolic profiles of major organs

BLOCK 2: METABOLISM OF ENERGY NUTRIENTS

Unit 1: Carbohydrate metabolism(Five lectures)

@%)fwﬁ /%Q ;T(ﬁ“' .
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Major catabolic and anabolic pathways of carbohydrate metabolism, the glyoxylate pnl.h}'

Falty acid oxidation, ketone bodies, fatty acid biosynthesis, synthesis of triacylglycerols,

cholesterol, elcosanoids

Unit 3: Protein metabolism(Three lectures)
General reactions of amino acid metabolism, degradative and biosynthetic pathways of amino

3
I
|
Unit 2: Lipid metabolism(Five lectures) |
acids, urea cycle, amino acids as metabolic precursors. |

Unit 4 Energy transduction and oxidative phosphorylation{Four lectures)

Mechanisms of energy transduction, electron transport system, oxidative phosphorylation, |‘
conirol of ATP production ‘
BLOCK 3.SULPHUR AND NUCLEOTIDE METABOLISM I!
Unit 1: Sulphur metabolism(Five lectures)

Sulphate reduction and incorporation of sulphur in to amino acids

Unit 2: Nocleotide metabolism{Three lectures)

Synthesis and degradation of purine and pyrimidine nucleotides

BLOCK 4: METABOLIC REGULATION AND DEFECTS IN METABOLISM

Unit 1: Regulation of metabolic pathways (Four lectures)
Regulation of carbohydrate, lipid, protein, nucleotide metabolism and oxidative

phosphorylation
Unit 2: Defects in metabolism(Four [ectures) M ‘1!!5//-

Disorders of carbohydrates, lipids, amino acids and nucleic acid metabolism, and inborn
ay engineering.

errors of metabolism. Metaboli

T I,
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TEACHING METHODS / ACTIVITIES
«  Classroom lectures (oral + audio-visual) |
- Assignment (Reading/Writing) |
- Oral presentation by students on specified topics
- Class room quiz

Case study

RESOURCES

s Nelson, D. L. and Cox, M. M. 2017, Lehninger Principles of Biochemisiry. ' o
edition. W. H. Freeman & Co Lid

»  Satyanarayana, U. and Chakrapani, U. 2017, Biochemistry, 5™ edition, Elsevier

*  Campbell M. K. and Farrell $.0. 2009. Biochemistry. 6" edition Thomson Higher
Education.

s  Moran L. A., Horton H. R., Scrimgeour K. G. and Perry, M. D. 2012. Principles of
Riochemisiry, 5 edition Pearson,

«  Voet, D.and Voet 1. G. 2011, Biochemisiry. 4"editiod . John Wiley.

e  Pratt, C. W, and Comely, K. 2014, Essential Biochemistry. 3" Edition. Wiley

s Moorthy, K. 2007. Fundamentals of Biochemical Calcwlations. 2™ edition. CRC
Press

Credit: 2+1
Course Code: BIODCHEM 503*
Title: ENEYMOLOGY

WHY THIS COURSE?
Being highly specific and incredibly efficient biological catalysts, enzymes are responsible
for bringing about almost all of the chemical reactions in living organisms. Otherwise these

reactions will take place at a rate far too slow for the pace of metabolism. The course will

help students in understanding the physical, chemical and kinetic mw
AIM OF THE COURSE N e

My o5
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tho chamlenl princlples of eneyme catalysis, action of enzymes o blocsislyes snd fzctors |

Uit Inllsenice enzyme aclvily and understand the kinstics of enepmatic reactions, Stdens

will have experience with purification, handling snd cheractariastion of peeteing snd sl gt

erposiire ol wlde nppllcathons of enzymes sl e Tutiee ptentis)l,

MUK 1 INTRODUETION TO ENEYMEY

Unlt 1z Structure and functlon of enzymed Twe eclures)

Historle perspeetive, general properties of eneymes, encyme companmentalization in cell

trganelles, nomanc it and classilicatlon of eneymes, ribeeeymes, lsreymes,
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Fatraction of soluble and membrone-boand ensymes, purlfication of ensymes, measremend

of engyme nclivity
BLAMCK 2 ENZYME STRUCTURE AND FUNCTION

Unit Iy Chemleal nature of enzymel Tloee leclures)
Enzyme specilicity, monameric and ollgnmerle enrymes, catalytle mechanksm, mechanlam of

enzyme nctlon, pseudoensymes, ensyme prorrilsculty,

Ukl 2: Colactors mad coensymest [wi lectures )
Chemical nature and Involvement of colaciors and coenzymes in enzyme catalyzed reactions,
metal activated enrymes and metalloenrymes, mechanism of enryme catalyzed reactions

witharial colactors,

Ut 3: Nature of ncilve sliel Two leciures )
Aclive site, identification of binding sites and catalytic sites

HLOCK 3 ENZYME KINETICS
Unlt 1z Sloghe sulstrate kinetbos | our leciures )

Relatiomhip between initial wvelocity and substrate concentration, Michaelis-Menten

equation, Lincweaver-Murk and Dadie-Hofsiee plots, analysis of klnstic data, mumerical

enerCises,

Unit 21 Enryme lnlitdibon] Two lectures)
Reversible and irreversible enryme inhibition, uses of enzyme Inhibition

Unit 33 Kinetics of alloaterle corymes! Three lectures)
Nature of allosteric enzymes, sigmoldal kinstics, MWC model and allosteric regulation, KNF

model and allosteric regulation,

Unit 4: Regulation of enryme actlvity Three lectures)

™
Ir' & .l"’g f.J f
f‘)7 ke Ilr pot | "I.-' AL
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Feedback regulation, regulatory enzymes, contsol

sequential model, reversible covalent modification of enzymes

of enrymatic activity, symmelry and

BLOCK 4: APPLICATION OF ENZYMOLOGY |

Unit 1: Industrial application of enzymes{ Thres lectures) |

Industrial application of enzyme catalysis in sectors like

| food processing, detergents
tiofucls, paper and pulp, biosensors and o

clinical applications of enZymes

Unit 2: Bistechnological application of enzymes(Two lectures)
Large scale production and purification of enzymes, immobilization of enzymes

FRACTICALS

1. Soluble protein estimation
Enzyme assay by taking amy model enzyme
Isolation and purification of any model enzyme

Study of the effect of enxyme and substrate concentrations on enzyme activity
Determination of K and V.

[xetermination of pH and temperature optima
Effect of inhibitors on enzyme activity

PRI S CR A Y

Determination of pH and temperature stability of enzyme
9. Electrophoretic analysis of isozymes.

TEACHING METHODS ! ACTIVITIES
« Classroom lectures (oral + audio-visual)
- Assigninent (Reading/Writing)
Oral presentation by students on specified topics
= Class room guiz
- Case study

RESOURCES
s Palmer, T. and Bonner, P. L. 2007, Enzymes: Blochemisiry, Biotechnology, Clinical
Chemistry. 2 edition, Woodhead rj‘fuhliahing:

%) //}M )-,?’.m--.l*.__,
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« Okotore, R. 0. 2015. Essentials of Enzymology. XLIBRIS

« Herald, J. 2016. Essentials of Enzymology.Syrawood Publishing House

e Suzuki, H. 2015. How Enzymes Work: From Structure to Function. Jeany Stanford
Publishing.

« Bugg. T. D. H2012. Iniroduction te Enzyme and Coenmyme Chemistry, 3% Editien.
WILEY

» Guo, Y. 2014, Enzyme Engineering. Science Press

« Bisswanger, H. 2011. Practical Enzymology. Wiley-Blackwsll

Credit: 2+1
Course Code: BIOCHEM 504

Title: MOLECULAR BIOLOGY

WIHY THIS COURSE?

Molecular biclogy is the study of biology at a molecular level. The concepts and techniquoes
of molecular biology are the foundation for the studies of all aspects of biclogy in modem
time. This course is designed to provide an intensive exposure to the theoretical concepts and
experimental techniques of molecular biology and the interrelationship of DNA, RNA and
protein synthesis and their regulation.

AIM OF THE COURSE
To provide knowledge of life processes at the molecular and cellular levels, including the

storage, transfer and regulation of genetic information and specialist theoretical knowledge
and practical experience of gene manipulation and the analysis of nucleic acids and proteins.

 —

No. | Blocks Units

1. History

1. Introduction 1o nucleic acids 2. Properties of nucleic acid

3. Genes and genome

L Synthesis of oucleic acids 1. DNA replication

1 ﬁ |} f s’ N
R F,\ 'ICW Cnd A —r a - -
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2z Tl'lll'lmriptlun
1. Tmnslaliunmn:himqr
3 Protein synthesjs 2

Mechanism of protein synthesis

3. Post-translational events

1. DNA sequencing
4, Gene manipulation 2. R:cnmbmantnwﬁ.tmhmlugar

3. Technigues in melecular blology

LEARNING OUTCOMES

After completion, the student should be able to explain central cefl biological processes and

how they are regulated and quality assured and understands how molecular cell biology
forms the foundation of biotechnology.

BLOCK 1: INTRODUCTION TO NUCLEIC ACIDS

Unit 1: History{One lecture)

Historical development of molecular biology, nucleic acids as genetic material

Unit 2: Properties of nucleje acid{Two lectures)
Nueleic acid structure, chemical and physical properties of nucleic acids, speciroscopic and
thermal properties of nucleic acids, DNA supercoiling

Unit 3: Genes and genome{Three lectures)

Concept of genes and genome,genome complexity, genome organization in prokaryotes and
eukaryotes, chromatin structure and function, repetitive and non-repetitive DNA, satellite
DMA central dogma, genome editing

BLOCK 2: SYNTHESIS OF NUCLEIC ACID

Unit 1: DNA replication(Three lectures)

NS

S b
C%L_WFL:A "__}/.J\[““*—,J?:}_ . ; ,;%_‘(“
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sodes of replication, DNA polymerases, lopoisomerases, DMNA ligase, mexdel of replisome,
eemi conservative replication in prokaryoles and cukaryoles, inhibitorn of replication, [A
damage and repair.

Unit 2: Transcription(Three lectures)

Basic principles of transcription, transeription initiation, elongation and termination, FNA
processing, RNA interference, siRNAs, miRNAs and other ncRRNAs DNARNA editing.
regulation of transcription, reverse transeription.

BLOCK 3. FROTEIN SYNTHESIS
Unit 1: Translation machinery (Two lectures)
Ribosomes structure and function, organization of ribosemal proteins and RMA penes,

genetic code, aminoacyl tRNA synthases

Unit 2: Mechanism of protein synthesis(Two lectures)
Initiation, chain elongation and termination of translation, energetics, inhibitors of translation

Unit 3:Post-translational events(Two lectures)
Post translational modifications of nascent polypeptide, protein targeting and tumnover,
regulation of gene expression in prokaryoles and eukaryoles, nucleases and restriction

enzymes

BLOCK 4: GENE MANIPULATION

Unit I: DNA sequencing(Three lectures)
Importance, Sanger method,High-Throughput Sequencing (HTS) techniques, applications of

DNA sequencing.

Unit 2: Recombinant DNA technology(Four lectures)
Vectors, isolation of genes, recombinants vector, selection of recombinants, characterization

and expression of cloned DMA, transformation, transgencais, mutation, molecular mechanism \

afmumim, site directed munagenesis, in vitre mutagenesis. ""L
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cchniques in molecular biology(Three lectures)
merase chain reaction (PCR), expression cloning, gel clectrophoresis, molecular

Umit 32 T
Poly
arkers,
principles and application

macromelecule blotting and probing, arrays (DMA array and protein array) =

PMCTICAIS
Isolation and purification of DNA and RNA

To check the purity of isolated DMA and RNA

Restriction fragmentation of genomic DA

Separation of oligos by agarosc gel electrophoresis

Sputhern blotting experiments

Morthern blotting experiments

Cloning of DMA fragment in vector

Selection of recombinant

5SR analysis of DNA .
_ ¢DMA synthesis using RT- PCR
11. Basic tools in bicinformatics analysis

- - ST

m
o

TEACHING METHODS / ACTIVITIES

- Classroom lectures (oral + audio-visual)

- Assignment (Reading/Writing)
Oral presentation by students on specified topics
Class room quiz

- Case study

RESOURCES

= Snape, A.. Papachristodoulou, 0.,
Molecular Biology. Oxford University Press

* Krebs, J. E., Goldstein, E. 5. and Kilpatrick,

Elliott, W. H. and Elliott, C. 2014. Biochemistry and

g. T. 2018, Lewin's GENES XII. Jones &

Bartlett Learning
* Lodish, H.,Berk, A., Kaiser, C. A., Krieger, M. And Bretscher, A. 2016. Molecul i

Biology. W H Freeman & Co

. 4
A A 0

—
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Molecular biology of the BOnE T eqfition Becsici « B 2004,

Credii: 242
Course Code: BIO CHEM &p5s
Title: TEEIINIQU ES 1IN HIUEHEMISTI“'

WHY THIS COURsg?

Biochemical studies rely on the availability of appropriate analytical techniques and their
applications. This course will ;

examine modem methods and technologics that

are used In
biochemical analysis with emphasis on instrumentation, underlying principles, aims,
strategies and current applications.
AIM OF THE COURSE

To provide hands-on experience to different biochemical techniques commonly used in

research along with the knowledge on principles and the instrumentation,

No. | Blocks Units
1. | Separation technigues 1. Chromatography techaiques
2. Electraphoretic technique

3. Hydrodynamic methods

4, Centrifugation

el
2. | Spectroscopic technigues I. Spectrophotometry

Ci: '8

! 78
;’F\I‘L_ {,rﬂ\iﬁvl . '-'-‘llt“m\-.“-l :H ,33? S
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. Mass spectroscopy

Atomic absorption spectrophotometry

1 Mirmmp}' .

Microscopic techniques

~4. | Tracer, imaging, 1. Tracer techniques
immunochemical and other - .
ochinbques 2. Imaging techniques
3. Immunochemical techniques
4. Other techniques
LEARNING OUTCOMES

At the end of the course, the student will scquire the basic knowledge of the main
biochemical methods used in the separation, identification, characterization and analysis ol

slomolecules.

ILOCK 1: SEPARATION TECHNIQUES

Principles and applications of separation technigques

it 1: Chromatography techniques(Four lectures)

rinciples and applications of paper, thin layer, gel filtration, mn—u:m:hm'lgr,,

HFTLL, GC, HPLC and FPL.C

it 2:Electrophoretic technique(Two lectures)

meral principles,paper and gel electrophoresis, native and SDS-FAGE, 2D-PAGE,

llary electrophoresis

it 3:Hydrodynamic methods{Two lectures)

Iredyanmic methods of separation of biomolecules such as viscosity and sedimentation

Xity, - their principles
! -I:Cmtrll'ugltinn{']'"l.l.-u lectures)

flical centrifugation,

€ principles of sedimentation, type, care and safety aspects of centrifuge preparative and ‘Vj

A
T /x//% HY \/ ,..;&/3

affinity, column
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1

I: Tracer technique(Two lectures)
Ker techniques i biology-
xiples of g;

tl;
i:I'r lnuglng techniques(Two lectures)
= " -
ples ang Applications of phosphor imager,

13:1
mm unochemieq] technique(Two lectures)

luction of antibodies,
iA

AT

» applications of mdicactive Iracers

MRI and CT scan,

immunoprecipitation, immunoblotiing, immunoassays, RIA and

in biology,

'
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galt 4 Other techniques(Two lectures)

. tion, polymerase chain reaction (PCR), FACS

|, Expression of concentration in terms of dilution, molarity, normality, percent

expression
pH measurement and buffer preparation

Determination of absorption maxima of biomolecules )
Estimation of biomelecules through spectrophotometry and other methods :
Separation of carbohydrates and amino acids by paper chromatography
Separation and analysis of fatty acids/lipids by GC
Separation/estimation of biomolecules through HPLC and FPLC |
Separation of proteins using ion exchange, gel filtration and affinity chromatography
Electrophoretic separation of proteins and mocleic acids

10. Centrifugation- differential and density gradient |
11, (MHs50y precipitation and dialysis I| ;
12. Use of radioisotopes in metabolic studies | F
13. PCR |
14, ELISA

15. Western blotting/ Dot blotting

—

- R S

[EACHING METHODS / ACTIVITIES »
Classroom lectures (oral + audio-visual)
Assignment (Reading/Writing)
Oral presentation by students on specified topics
Class room quiz -
Case study

(ESOURCES

' Boyer, R. 2011. Biochemistry Laboratory: Modern Theory and Techniques 2= Edition.
Pearson

=

5@,,- |
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Credit: 241
Course Code: BIOCHEM 507

fitle: PLANT BIDCHEMISTRY

WHY THIS COURSE?

emessing sunlight, plants produce a diverse array of chemical compounds to survive in
-hallenging ecological niches. Plant-derived metabolites are major sources of human food,
Shre, fuel, and medicine. This course covers topics related 1o plant metabolism and discisses

ww plants generate carbon and energy sources by photosynthesis and synthesize various

ompounds through complex networks of metabolic pathways.

\IM OF THE COURSE

fo provide an understanding of metabolic processes in plants and the role of different

sesynthetic pathways in plant growth and development.

No. | Blocks Vil
1. | Photosynthesis 1. Photosynthetic machinery
2, Carbon reduction
2. | Conversion of photosynthates 1. Synthesis of major biomolecules
2. ﬁitmg:n and sulphur metabolism
3. | Growth and development |. Germination and fruil ripening
2. Phylohommones
4. | Secondary metaboliles 1. Biochemistry of plant secondary
metabolites
EARNING OUTCOMES

uccessful completion of this course will provide students with fundamental knowledge of
inchemistry and specific knowledge of compounds and biochemical pathways that occur in

lants,

LOCK 1: PHOTOSYNTHESIS

ol
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Unit 1: Photosyathetic machinery (Thres lectures)

Structure and function of plant cell and its organelles, phytochromes, chloroplast morphology
stnacture, structure and chemistry of photosynthetic pigments, light reaction of photosynthesis

Unit 2: Photosynthesis - the process(Four lectures)

Carbon reduction inC3, C4 and CAM plante, photorespiration, sucrose-starch interconversion

BLOCK 2: CONVERSION OF PHOTOSYNTHATES

Unit 1: Synthesis of major biomolecules{Three lectures)
Biosynthesis of structural carbohydrates, storage proteins and lipids.

Unit 2: Nitrogen and sulphur metabolism(Five lectures)
Basic concepts of nitrogen and sulphur metabolism : biological nitrogen fixation, nitrate

assimilstion in plants, sulphur chemistry and function, reductive sulphate assimilation
pathway, sulphated compounds

L]

BLOCK 3: GROWTH AND DEVELPOMENT

Unit 1: Germination and fruit ripening(Four lectures)

Biochemistry of seed germination - stages, requirements, metabolism and mobilization of
storage material; Biochemistry of fruil ripening - ripening process, cell wall degrading
enxymes, role of ethylene and regulation of ethylene production.

Usit 2: Phytohormonces (Three lectures)
Different classes of phytohormonss, their biosynthesis and mode of action

BLOCK 4: SECONDARY METABOLITES

Unit 1: Biochemistry of plant sccondary metabolites(Six lectures) %

~ - 'H/f"
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Biochemistry and significance of plant secondary metabolites - phenolics, tn‘p-::h.,
alkaloids, cyanogenic glycosides and glucosinolates, effect of biotic and abiotic factors on
plant metabolism and plant defense system.

PRACTICALS
1. Fractionation of cell organelles,

2. Estimation of starch,

3. Aszay of ADPG pyrophosphorylase/starch synthase,

4. Assay of PAL/SOD

5. Assay of PPO/LOX,

6. Estimation of individual amino acids,

7. Qualitative tests of secondary metabolites (alkaloids, sterols etc.)

8. Content and composition of carotenoids, anthocyanin and chlorophylls
9. Determination of polyphenols/phenolics

10. Fractionation of storage proteins

I 1. Estimation of glucosinolates

12. Estimation of cyanogenic compounds.

TEACHING METHODS / ACTIVITIES
. Classroom lectures (oral + audio-visual)
. Assignment (Reading/Writing)
- Oral presentation by students on specified topics B
- Class room quiz
- Case study

RESOURCES
« Buchannan, B.B., Gruissem, W. and Jones, B.L. (eds.). 2000, Biochemistry and
Molecular Biolagy of Plants. 2™ edition. WILEY Blackwell
o Heldt, H-W. 2010, Plant Biochemistry and Molecular Biology. 4% ed. Oxford
. E:::::;TTT: Mercer EL 2005, Infroduction to Plant Biochemistry, 2™ edition. CBS
« Heldt, H-W. and Piechulla, B. 2010 Plant Biochemistry, 4% Edition. Elsevier
« Harindn, Makkeaand Klaus. 2007. Plant Secondary Metabolites. Springer

OL—0A bl —%’/% .
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Unit 2: Nutrients and their biochemistry(Seven lectures)

Water, electrolyte and acid-base balance, structure, function and mechanism of major trace
elements, vitamins, energy nutrients and biochemistry of respiration, bioactive peptides and
functional oligosaccharides.

Unit 3: Hormones and their role(Seven lectures)
Hormones of thyroid, hypothalamus, pituitary, pancreas, adrenals and sex hormones,
Membrane receptors of hormones, signal transduction.

Unit 4: Immune system({Seven lectures)
Immune systems, immunoglobulins, monoclonal antibodies, formation of antibody, antibody
diversity, complement system — classical and alternate, major histocompatibility complexes,

cell mediated immune response, mechanisms of immunity.

TEACHING METHODS / ACTIVITIES
= Classroom lectures (oral + audio=visual)
= Assignment (Reading™W riting)
Oral presentation by students on specified topics
- Class room quiz

- Case study

RESOURCES
« Bradley, A. 2018. Animal Physiology and Biochemistry. 1st edition. Edtech Press

« R A Agarwal, R. A, Srivastava, A. K. and Kumar, K. 2010. Animal Physiclogy and
Biochemistry. Fifth revised edition, 5. Chand
Rodwell, V. A., Bender, D. A.. Botham, K. M., Keanelly, P. J. and Weil, P. A.
2018.Harper's Mustrated Biochemistry, 317 edition. MeGraw-Hill Education

Credit: 2+1 W
Course Code: BIOCHEM 509

Title: NUTRITIONAL BIOCHEMISTRY % 7
~ ¢
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wHY THIS COURSE?

Mutritional biochemistry deals with the structural and functional characteristics of macro and
micronutrients in food consumed by humans. The course will expand understanding of the
biological roles of nutrients and their metabolism using basic knowledge in physiology,

biochemistry, cell biology and molecular biology. It will integrate information on the roles of
nutrients in nutrition and health.

AIM OF THE COURSE

To impart knowledge regarding the biochemical aspects of variows putrients and their
interactions in foods during processing, storage and deterioration,

[ MNo. | Blocks Units

1. | Mutritional biochemistry |. Fundamentals of human nutrition

. Biochemical functions of nutrients

2
3. Bioavailability of nutrients
4

. Food sensitivity-

LEARNING OUTCOMES

On successful completion of this course students should be able to critically analyse and
evaluate concepls in nutritional biochemistry thal are important for an understanding of
human nutrition, provide nutritional advice based on sound scientific findings, discuss the
efficacy and appropriate use of functional foods and eritically evaluate nutrition information
appearing in popular magazines and other forms of media.

BLOCK L:NUTRITIONAL BIOCHEMISTRY

Unit 1: Fundamentals of human nutrition(Seven lectures)

Fundamentals of human nutrition, concept of balanced diet, biochemical composition, energy
and food value of various food grains (including cereals, pulses, oilseeds), fruits and
vegelables. Physico-chemical, functional and nutritional characteristics of carbohydrates,
proteins and fats and their interactions (emulsions, gelation, browning etc.). Digestion and

2

]
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absorption, digestive secretions, their characteristic features and control protection of
microflora of the GI tract '

Unit 2: Biochemical functions of nutrients(Seven lectures)

Biochemical functions of nutrients, macro- and micronutrients- carbohydrates, fats and
proteins, vitamins, water soluble and fat soluble vitamins, mineral and phytonutrients,
prebiotics and probiotics, enzymes and metabolic protein factors, cofactor role, electrolytic
fanction, constituents of skeletnl tissues, interrelationship in nutrient functions, mineral

deficiency diseases; nutraceuticals, antinutritional factors, biochemistry of postharvest
storage.

Unit 3: Bioavailability of mutrients{Seven lectures)
Factors affecting bicavailability of nutrients, biological value of proteins; effect of cooking,
processing and preservation of different food products on nutrients, energy- and

micronutrient malnutrition, deficiency diseases of macro and micronutrients.
-

Unit 4: Food sensitivity(Seven lectures)

Food sensitivity: immunologically mediated food sensitivity, nature and properties of
antigens in foods, mechanism of induction of all allergic reactions, diagnostic tests for food,
hypersensitivity, non-immunologically mediated food sensitivity, food sensitivity due to
metabolic diseases, gastrointestinal diseases, food additives, pharmacologic  agents, food

toxins and poisonous and psychological factors.

PRACTICALS

l. Estimation of amylose and amylopectin

&)

Estimation of resistant starch

Estimation of w3, o6 and trans fatty acid

Estimation of phenols in plant tissue/sample

Estimation of carotenoids

Estimation of amylase, trypsin and chymotrypsin inhibitor activities
Estimation of Vitamin C in fruits

Estimation of reducing & non reducing sugaf in fruits

Estimation of protein contents

Zﬂ,_ ﬂ]‘ y ,
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10. Estimation of dietary fibre

11. Determination of limiting amino acids

12. Estimation of phytate/ oxalate

13. Estimation of total antioxidant activity by different methods
|4, Estimation of curcumin.

TEACHING METHODS / ACTIVITIES
. Classroom lectures (oral -+ audio-visual)
- Assignment (Reading/Writing)
. Oral presentation by students on specified topics
- Class room quiz ' '
- Case study

RESOURCES

« Damodaran S. and Parkin KL (ed.) 2017. F snnema’s Food Chemisiry. CRC Iress

s Gibney M), Lanham-MNew SA, Cassidy, A and Voster HEH (ed.) 2009. [niraduetion o
Human Nutrition. Wiley-Blackwell

+ Trueman, P. 2007. Nutritional Biochemisiry. MIP Publishers

» Cox, C. 2015 Nutritional Biochemisiry : Current Topics in Nuiritlon Research. Apple

Academic Press Inc.
« Haugen, S. and Meijer,
Metabolomics & Food Supply. Nova gcience Publishers Inc..

g, 2010. Handbook of Nutritional Biochemisicy & Chenomies,

Credit: 2+1

Course Code: RIOCHEM 510
Title: NITROGEN AND SULFUR METABOLISM
WHY THIS COURSE?

Nitrogen and sulfur compounds are conti

other forms in pamure ‘They coexist in ihe biosphere ns fre
reduced before undergoing anubolle processes 10 form N nd 5

Y
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ot componnids. This course will provide the students o fusdamental il bl
i p:dl-“f“':'“" mimilnﬂnﬁ nndl metntolizim s Iﬂﬂﬂl!.
e

AlM oF THE COURSE

To impart knowledge of general nitrogen and sulfiur metabolism In plants wnd (e
assimilatory pathwiys.

No. | Blocks Unita ———
Nitrogen and sulfur L Nllmgcnmcuﬂmlmu__'_"' ——

i ———
dabees 2, Sullur metabolism

LEARNING OUTCOMES

Students will get an insight into the nitrogen and sulfur metabolism in plants and the
coondination between nitrogen (M) and sulfur (S) nasimilation

BLOCK L:NITROGEN AND SULFUR METAROLISM

Unit 1: Nitrogen metabolism(Eighteen lecturcs)

Mitrogen cycle, assimilation of inorganic nitrogen, nitrate uplake and transporiers,

enzymology of nitralc reduction = Mitrate reductase (NR) and Mitrite reductase (MiR), NR

regulation, nitrate signaling. ‘

Assimilation of inorganic nitrogen and M-transport amino acids - plutamine synthetase (G5),

glutamate synthase (GOGAT), glutnmate delyydrogenise (G, napariate aming tranafernse

{AspT) and asparagine mlhullm (AS), intcraciion hetween carbon metabollsm and aming

acid synthesis, blosynthesis of aming acids.

Nitrogen fixation - an averview, enzymology of nitrogen Mxation - pitrogenase, nif penes and

their regulation symbiotic nitrogen fixatien - hiochemical basis of thlzobinl Infection, nodule

1 v

development, Mechanism of creation of microacrobic environment for nitrogen fixation.
4] -

metabolic exchange between host plant and bacteroids.

Unit 2: Sulphur metabolism{Ten lectures) ;}W,-f
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o

v of sl sssimilation, sulfur Chemistey and fncion, sulfte wpake and transpor,
sulfate assimilation pathway, synthesis and function of sulfur containing amino
- :
# :one and its derivatives, role of sulfated compounds in metabolism.
yids, B

rg,l(,“l'll:ﬁl.ﬁ
|, Estimation of nitrite content,

7. Estimation of nitrate content,
3. Invivo assay of nitrate reductase activity,
4. fnvitro assay of nitrate reductase activity,
5. Invitro assay of nitrite reductase activity,
6. Invitro assay of glutamine synthetase activity,
7. In vitro assay of glutamate synthase and glutamate dehydrogenase activity,
8. Estimation of ureides and amides,
9. Assay of nitrogenase activity by acetylene reduction methed,
10. Estimation of hydrogen evolution by legume nodules,
i1, Estimation of cysteine, methionine, pyruvate and glutuﬂﬁc:nf.
12, Assay of APS activity.

TEACHING METHODS / ACTIVITIES
- Classroom lectures (oral + audio-visual)
© Assignment (Reading/Writing)
* Onal presentation by students on specified topics
* Class room quiz
- Case study

%czs

* Bothe, H. and Trebst, A. (eds.). 1981. Biology of

‘:N‘Ifﬂ'ﬁl‘l:e_pn}l:egd[qgg_ s;.ﬁngﬁ—vﬂl'llﬂ — g
* .+ Plants. Part of the Proceedings of e
De Kok et al.2012. Sulfur Metabolism i1 Planis.

‘book series. Springer

an. B——
1983, etabolism in Plants. LOBE"" " _ o e
* Bray CM. 1983. Nitrogen Metabolism in Plants ﬂmi-t-s—mmw etabolism.
* Bidwell, R.GS, 1983 plant Physiology: A Treatise: TE
ﬁtlﬂgmhhn

[norganic Nifrogen and Sulfur.
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