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KANNUR.\.* UNIVERSITY

(Abstract)

lV.Sc. Biochemistry Programme- Scheme. Syllabus, Pattern of Question Paper & Model Question
Paper under Choice Based Credit and Semester System (in Outcome Based Education System-

OBE) in Afiiliated Colleges- lmplemented wirh effect fiorn 2023 Adm ission-Approved .-Orders

issu ed

ACADEMIC C SECTION

ACAD C/ACAD CLI[T651?023 Dated: 22.11.2023

Read:-1.G.O. (Rr) No.1144l2022lHEDN Dated 26.07 .2022

2.U. O. No. ACAD AJASO A21L4768t2022 dated 11.06.2023

3.Syllabus of M.Sc Biochemistry programme submitted by the Principal, SSTTS vide

e-mail drd.05.06.2023

4. Orders of Vice Chancellor in lile of even No. dated 05.08.2023.

5. Lelter No. Acad C71LL6512O23 dtd.22.08.2023.

6.Remarks furnished by the Dean, Faculty of Science vide e-mail dtd. 23.09.2023

7.Leiler of even No. dated 13.10.2023

S.Syllabus resubmitted by the Principal, SSITS, Thaliparamba vide e mail dtd

0L.u.2023
9. E mail dtd 06.11.2023 from Dean Faculty of Science

1o.Orders ol Vice Chancellor in file ol even No. dated 22 -Lt -2023.

ORDER

1. As per paper read (1) above, sanction has been accorded by the Government, to stan M. Sc.

Biochemistry Programme (CBCSS) at Sir Syed lnst]tlrte for Technical SrLrdies, Karirnbant and

University has granted provisional affiliation for the same during the academic year 2023-24 vide
paper(2) above.

2.ln the circumstance of nonexistence of Board of Studies, and considering the exigency ol matter,

as ordered by the Vice- chancellor (Paper read 4) the syllabus of the programme, prepared and

submitted by the College authorities (Paper read 3) was fon,',arded to rl'te Dean. Faculty of Scrence

for scrutiny ( vi.le Paper read 5)

3.After vetting the syllabus, the Dean, Faculty of Science vide paper read (6) put fonh some

suggestions / remarks and the same has been forwarded 10 the Principal, SSITS, vide Paper read 7

above, for incorporating in the syllabus

4. The Principal Syed lnstitute for Technical Studies (SSITS) , vide Paper read 8 above,

resubmitted the revised draft scheme, syllabus, Pattern ol Question Paper & N/todel Question
paper of M.Sc. Biochemistry Programme under Choice Based Credit and Semester Systetn (in

OBE- Outcome Based Educatiorl) after incorporating the suggestions put forth by the Dean Faculty

of Science and also prepared in accordance with the PG Regulation 2023 of Affiliated colleges, for
implementation w.e.t.2023 admission and the Dean, Faculty ol Science vade Paper Read 9 above,

reconrmended that the draft syllabus can be considered for approval.

5.The Vrce Chancellol, after considering the n]atter in detail and in exercise of the powers of the

Acadenric Council conferred under 11(1) Chapter lll of Kannur University Act, 1996 and all otl.ter

enabling provisions read together with, accorded sanction to implement the sclteme, syllabus,
Pattern of Question Paper & Model Question paper of M.Sc. Biochemistry



Programme under Choice Based Credit and Semester System( in OBE-Outcome Based

Education System) in Affiliated Colleges under the Unaversity w. e. 1.2023 admission,
subject to report to the Academic Council.

6. The scheme, syllabus, Pattern of Question Paper & Model Question paper of M.Sc.

Biochemistry Programme under Choice Based Credit and Semester ( in OBE-Outcome Based

Education System) in Affiliated Colleges under the University w. e.t 2023 admission, is uploaded in

the University website.

7. Therefore, Orders are issued accordingly.

sd/-

Narayanadas K

DEPUTY REGISTRAR (ACAD)

For REGISTRAR

To: 1. The Principal, Sar Syed lnstitute for Technical Studies, Taliparamba

2. Convener, curriculum committee.

Copy To: 1. The Examanation Branch (through PA to CE)

2. PS to VC/PA to PVC/PA to Registrar

3. DR/ARI Academic, EXCI

4.The Computer Programmer

5. Web manager (For uploading in the website)

6. SF/DF/FC

7. EP V Section.

Forwarded /'Bv Order
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ELIGIBII-II Y

Qualification: Candidates with the Following B.Sc. degrees are eligible for admission to M.Sc.

Biochemistry Programme:

B.Sc. Degree (BSc Biochemistry/Biotechnology/Z oolory /Botany / Plant Science/ Life Science/

MicrobiologyJ of Kannur Univelsjty or an equivalent degree of any other University recognized

by thisUniversity or with any other sub,ects with Biochemistry as one ofthe subjects of study at

UG level with not Iess than 5070 marks or equivalent GPA in Core Course/Part lll excluding

Cornplimenta ry Courses/subsid ia ries.

Age and other criteria: As per the Kannur University PG Regulations on Adnrission.



INTRODUCTION

Biochenrical understanding is fundamental to all biological disciplines. While rnucli of modern

biocliemistrl aims to provide an understanding of f'undaniental biological processes at a molecular

level. it also contributes to the solving of medical problems and the discoven, of safe and cffective

drugs.

\ision

The vision of our Post Graduate Programme in Biochemistrl is to emporver students \\ ith a deep

understandinq ol the molecular rnechanisnrs that govern li1'e. lbstering a curiositr,-driven approach to

scientillc inquirl . \\te ainr to cultivate lirture leaders in the fleld sho rrill drir,e sroundbreakins

researclt. adlance medical discoveries, and address pressing glotral challenges through their

conrprehensivc knou'ledge of biochemistr-r, and its interdisciplinary applications. We envision shaping

visicrnary scientists $ ho \\ ill shape the f'ulure of biochemistry and contribute significantly to scientific

Prouresr artd socicta I \\ell-bcing.

l\Iission

The nrission of our Post Graduate Programnte in Biochemistry is to pro,r,ide a rigorous and

comprehensive education that equips students $'ith advanced knorvledge antl research skills in

biochetnistry. \\/e are dedicated to fostering critical thinking. interdisc iplina4 collabora(ion. and

ethical conduct in our students. Our program aims Io produce graduates rrho exccl in biochemical

research, contribute to scientillc advancentents- and address real-world challerrges. We are contnritted

to creating a dlnantic lcaming enYironnlent that empowers students to beconre leaders in the tielcl ol
biochemistrS and nrake a positivc ilrpact ot't socict).

N{.Sc. iri Biochemistq'or Mastcr of Science in Biocher:ristr1, is a tu'o-r'ear t'ull-time postgraduate

degree programme that deals r ith the studv and applicatiori ol various chemical procedures and their

anah sis including respirations. nreta[.rolisrn at a cellular lere] or a nrolecule lelel in a lil ing orgaltisnr.



Scheme of the M.Sc. Biochemistry Programme

(2023 Admission)

SENIESTER I

Note: End semester exanrinations for praclical courses shall be conducted at the end ofsecond

semester

st.

tlo.
Course Code Nanrc of the course Credit

Teaching

rvee k

IItou rs pe
\{ a rli

CE

NIn rk

IrS Ir

C Core Courses

I MSBCHOICO I
Basic Biochemistry -1 l t0 {0

2 MSBCHOICO2 General Microbiology -+ -l t0 l0

MSBCHO ICO3 Cellular Biochemistry -1 -1 t0 l0

.l Genetics l .1 l0 l0MSBCHO ICO4

5MSBCHOICO5 'ractical I ( Basic Biochernistr]

and (ieneticsl

6 N4SBCHO ICO6 Practical ll (Gerreral

Microbiologl,&Cellular

Biochenristry )

+

l6 25 40 160'lotal

II



SE}IIiSTEI{ II

Course Code Nanre of tlre Course lredit Teaching

hours per

rveek

CE

Mark

ESE

Mark

Core Courses

7 N'SBCHO2COT Immunology .l l0 +0

I l\.{sBCH02C08 Molecular Biology 4 4 lL) -+0

9 N,ISBCH02C09 Enzl nrology .+ I t0 l0

l0 MSBCHO IC05 Practical I (Basic Biochemistrl and

Cenetics)

2 l0 .10

II I\,ISBCHO ICO6 Practical ll (General

Nlicrobiologl &CelIular Biochenlistr) )

2 l0 "10

t2 I\{StsCHO2C IO Practical III (En4,mology) ) l l0 -10

ti N4SBCHO2CII Practical lV (lmmunologl'& Molecular

Biologl )

.l t0 -+0

l-l N4SBCHO2C I2 Internship / Field visit/ Minor project u ithin

lnstitution *

I l0 {0

Electivc Courses (Students can choose onc course from the given courses)

l5 MSBCHO2EO I
-AIrrh'tical Iliochenr ist rv

J l t0 ,10



* Internship / mini pro.ject of mininrurn 30Jrour duration

SI'MESTER III

l6 MSBCHO2EO2 Cancer Biology -+ l0 .10

t1 MSBCH02EO3
Neuro Biologl

-l l0 .10

Total ll l5 90 360

II

SI Paper Credit Teaching

hours per

rveek

CE

Mark

ESE

Mark

Core Courses

l8 ]\ISBCH03C I3 Metabolism & Regulation t 3 l0 .10

l9 MSBCHO3C I.1
Clinical biochemistry 3 l0 ,10

20 NISBCHO3C I5 Cenetic engineering l0 -+0

I MSBCHO3C I6 Practical V (Nletabolism &

Regulalion and

Gcnetic entineering)

-1

22 N,ISBCI{O]C I7 Practical VI (Clinical

bioc henr istn )

.l



Elective Courses (Students can choose one course fronr 1he git,en courses)

23 MSBCH03EO.+ Biointbrmatics J I l0 .10

11 MSBCHOJEO5 Biosafety and Bioethics 3 r0 "10

2,i MSBCHO3E06 Stenr cell and Regenerative

biology

+ l0 +0

Open Elective Courses (Students can choose one open elective course either fiom the parent

institute or fiom other institutes)

)6 MSBCHO.]OO I
Intellectual Propcny R ights + + t0 .10

27 MSBCH03OO2 Proteomics -1 l IO 40

MSBCHOJOOJ Plant and Anirnal Cell Culture l I :10

Total l6 25 50 200

Note: End semesler exanrinations for practical courses shall be conducted at the end of fourth

seltle s lc I

S[-}IESTEIT I\-

SI Paper 'Ieaching

htrt115 1]ga

u eek

CE

Mark

ESE

Mark

Core Courses

29 NISBCItolc l8 Nutritiorral Biocl'rent istn, + t0 .+0

-+

r0

Credit



l0 N4SBCHO4C I9 Plant Biochemistry -) -l t0 l0

il MSBCHO4C2O Molecular Endocrinology J J l0 .10

-11 I\{SBCHO3C I6 Practical V (Metabolism & Regulation

and Genetic engineering)

7 l0 +0

33 N{SBCIIO3C I7 Practical VI (Clinical biochemistry) ) l0 40

3-1 NlSBCI IO.IC2I Practical VII (Nutritiona I Biochenristry

& Plant Biochemistrv

) -l l0 -+0

35 N,ISBCHO4C22 Pro.ject 6 6 l0 ,10

Elective Courses (Students can choose one course frorn the given courses)

36 MSBCH0,lE07 Bioslat istics ,+ l0 .10

37 MSBCHO.IEO8 Developmental Biology -.]
,1 l0 40

38 MSBCHO.lE09 Phannacology Arrd Toxicologl' -1 IO ,t0

21 2,s 80 320

llSBCH0lC0l: BASIC BIOCHENITSTRY [Contact hours: 56]

Course Learning Outcomes:

Upon successfully conpleting this course, the student will be able to

l. Erplain the structure- lunction and intportance ofcarbohydrale

2. Explain the structure & fiurction ol-amino acid & proteins.

3. AnatS,ze tlie structure& function o1'lipids.

-+. Interpret rhe basic structure & function of nucleic acid.



Ntodule I: ( l4 hrs.)

Molecular logic of Life- Water-structure, Biological buller systeu'l- Major corrstituenls of cells.

Biomolecules. Carbohydrates: Classificatiorr. structure. Chen.rical properties of carbohydrates.

reactions of monosaccharides, fornration of glycosidic bond, oligosaccharides. chemistry and

biological role of homo and heleropolysaccharides: Structural poll,saccharides (Cellulose and Chitin),

slorage pol) saccharides (Starch. Gll cogerr and lnulin). M ucopolysaccharides, Blood group

substances. Peptidogll'cans.

Module II: ( 1.1 hrs.)

Arlitro acids: Classillcation. struclure and physico-chernical properties of amino acids. Essential and

non-essential anrino acids. Acid base properties and general reactions of amino acids- Nonprotein or

unusual amino acids. Peptide bond tbrmatiorr and stabilit)

Proteins: Classitlcation oi proteins. structural organizalion of proteins-Primary', Secondary,. Tertiarl

and Quaternan' structure. confirmation of prLrteius- Quaternary structure-hemoglobin. Corrfbrmation

of proteins: Ranrachandran plot. Domains. Motil and Folds. Denaturation. isoelectric precipitation

and tblding of proteins.

Module III: ( t4 hrs.)

Lipids: classificalion of lipids" Structure and properries of fattv acids. rvaxes. phospholipids,

cerebrosides and gangliosides. lipoproteins. Structure and f'unctions of prostaglandins. Prostacyclin.

Leukotrienes. steroids and bile acids.

Module IV: ( l.l hrs.)

Nucleic acids: Definition. Classiflcation. Purines and plrimidines. nucleosides and

nucleotides. Watson - Crick Model of DNA. A. B and Z DNA. RNA: Tlpes of RNA: rnRNA.

IRNA. and rRNA.



Refcrences

l. Leininger's Principle of Biochemistry. Nelson L D and M M Cox. Macnrillan Worth

Publication Inc.

2. Biochemistry. Jerenry Ivl. Berg John and T1'moczko LubertStryer. W H Freeman &

Co. NY.

3. Biochemistry rvith Clinical C-orrelation. Thomas M Devlin. Wiley- Liss Publication.

4. Biochemistry,. Donald Voet. Judith G Voet. Charlottewpratt. John Wilel'and Sons.

5. Biochemistry. JeoffreryZubay. Wrn C Brown Pub.

6. Biochemistry. Mathews C K and KE van Holde. Beniarnin Cumming Pub. Co.

7. Biophysical chemistry. Cantor and Schimmel. W H Freenran & Co. NY.

8. Biochemistry. Jeremy M. Berg John and TynroczkolubertStryer. W H Freeman & Co.

NY.

9. Biochemistry with Clinical Correlation. Thomas M Devlin. Wiley- Liss Publication.

10. Biochemistry. Donald Voet, Judith G Voet, Charlotlewpratt. John Wilel and Sons.

I l. Biochemistri,. JeoffreryZubay. Wm C Brown Pub.

12. Biochemistry. Mather.r's C K and KE van Holde. Benjamirr Cumming Pub. Co.



MSBCH0IC02: GENERAL N{ICROBIOLOGY [Contact hours: 60]

Course Learning 0utcomes:

Upon successfully completing this course, the student will be able to

I . To analyze the structure and function of plasma membrane and various transport nrechanism

2. To analyze Cltoskeleton. Cellular organelles and organization ofchromosome

3. To Explain Cell communication and cell signaling

4. To interpret cell cycle. cancer and apoptosis.

Module I (15 h rs)

Introduction to nticrobiologr': The itrportance of nr icroorganisms. M icroor,sanisnts and their natural

environment. Historl and scope ol microbiologl'. Major divisions of lile: Donrains & kingdoms.

Principles of bacterial ta\onom\ - Nunrerical taronolry. identitling characters -morphological.

ph1'siological. biochernical and molecular characters. Major categorics and groups of Eubacteria an{

Archaebacteria, N{orphologl, and reproduction ol algae. and llngi. General properties and

classii.ication of' r,iruses. Bacteriophages viroid's and Prions.

Ntod ule ll ( l5 hrs)

The study ofnticrobial structure: N{icroscopr': Bright field. Dark fleld. tluorescent. phase contrast and

electron lricroscopes- Specinren preparation and staining: Principles and tlpes of staining. Fungal

staining. Deternrination ofbaclerial motility-Hanging drop method. Conlrolling rlicrobial grorvth:

Phlsical control nlethods. chetrical control methods. Evaluation of antimicrobial agent etlecliveness.

Dctcrnl inat ion rr l' anl itr iotic sensitir itr .



Nlod ule III ( l5 hrs)

An oven ies of microbial sorld: Prokaryotic cell structure and function. Prokarl otic cell

organization. prokanotic cell membranes. intra cytoplasmic memtrrane. the cl,toplasntic rnerrir.

inclusions. bacterial c)'toskeleton. the nucleoid. ultra structure of prokarl'otic cell uall, Antibiotics

inhibiting cell rvall s)nthesis. the outer luembranc- proteins and antibiolic influx in Grant ner.:atil'e

tracteria. Components external to the cell u,all (capsule, s lirne layer. S layer), bacterial pili. and

linbriae. bacterial flagella. flagellar movement t\\itching and gliding moriliR.. The bacrerial

erldospore- structure and resistance. sporulation.

I{odule l\/ ( l5 hrs)

Microbial Grolth: The gro\\th curve. Measurement of microbial srorvth: Cell nrass and cell numbers,

Continuous cultulc. of nr icroorgan isnr s-Chenrostat and turbidostat. Inl'luence of environnrental fhctors

on nricrobial grorvth. Nlicrobial gro*th in natural environflent- cell to cell comnrunication rrithirr

microbial populations. Microbial nutrition: the nutrient reqLlirements. Isolation of pure cultures-

Enrichment culturing. dilution plating. Spread, streak plate, uptake of nutrients b1,the cell. passire

processes and active processes. iron uptake, Preservation of microbial cultures-sub culturing.

Overlaying cultures uith mineral oils. llophilization. storage at low tenlperatures.

Relrrences:

l. Pr..lczar MJ Jr.. Chan ECS and Kreig NR.. Microbiolo.ul,. 5th Edition, (1998) Tata McCrarv

Hiil.

2. Prescott's I\{ icrobiology'. I lth Edition. (2019) Joanne Willey. Kathleen Sandman and Dorothv

Wood. Mc Crarv-Hill

3. Ceneral Microbiology.5 Edition. Roger Y Stanier

.1. Brock biologl of M icroorganisrns.l6 Edition. Nlichael T Madigan. Kelll S. Bender.

Daniel H. Bucklel'. David A. Stahl and Thomas Brock. Pearson higher Ed.202l

5. Microbiologl,: An Introductiorr.13, Edition. (2018) Gerard J Tonora. Berdell R Funke

and Christi5.ne L. Case. Pearson Benjanrin Cummings

6.Tertbook of Microbiology I2th Edition. (2022) Ananthanarayan. Paniker. Universities Press



MSBCH0IC03: CELLULAR BIOCHEMISTRY [Contacr hours: 56]

Coursc Learning 0utcontes:

Upon successfully completing this course, the student will be able to

l. To explain the structure and function of plasrna membrane and various transport

mechanism

2. To explain the about Cytoskeleton. Llellular organelles and organization of

chromosome

3. To interpret Cell comnrunicalion and cell signaling

4. To explain the cell cycle. cancer and apoptosis.

I\{odule I: ( l4 hrs.)

Plasma membrane: Structure and functions of plasnra mentbrane. characteristics of fluid

mosaic model. biochenrical composition. lipid anchored menrbraue proteins. Role of plasma

nrenrbrane in cell signaling. Transport nrechanism. passive and active transport, co-transport.

s) nlport. anlipon. uniport, ion channels- bulk transport, endocytosis. exocrYtosis. phagocl tosis.

pinocrtosis. Role ofclathrin. COPI and COPII in rransport.

l\Iod u le II: (l-1 hrs.)

Cltoskeleton and organization. microtubules. microfllaments and internrediary filantents. Structure

atrd t'unction of nucleus and nucleolus. N'lorphologl' of chrontosonres. Structure and functions ol
mitochondria. ll sosonre. endoplasntic reticulunr. Golgi complex. and ribosomes. Transport from ER

to Golgi cornples. protcin sorting in TcN. gllcosl,lation in Golgi compler. packagirrg of ceneric

r)raterial: nucleosol]le rlodel. Organization ofchrontatin: chromosome structure.

N{odule III: ( l4 hrs.)



Cell communication :Ceneral principles of c.'ll communication" cell adhesion. roles of differenl

adhesion molecules. cellular junction types" their role, extracellular matrix components. Cell-cell and

cell- matrir interaction. Cell signaling: receptors. signaling through G protein coupled receptors.

N'lodule IV: ( l4 hrs.)

Cell cycle: Molecular control of cell cycle. Cancer biology: Genetic rearrangelxents in progenitor

cells. oncogenes. tumor suppressor genes, cancer & the cell c)'cle. lnteraction of cancer cells rvith

normal cells. apoptosis.

References

l. Cell biologl,- concepts and experiments. Gerald Karp. Mc Grarv I-lill.

2. Cell and molecular biology. De Robertis. Holt- Saunders.

3. Lehninger's Principles of Biochernistry. Nelson D. L. and Cox NI. M..Founh editiorr.

W. H. Freeman & Co. Neu York.

4. Molecular biology of the cell. Bruce Alberts. Alexander Johnson. Julian Leu is" Martin

Roff. Keeth Roberts" Peter Walter. Garland Science Tal lor and Francis group.

5. 'fhe rvorld of the cell. Becker. Kleinsmith. Wa) ne NI Les is J. Pearson edn.

6. The cell- nrolecular approach. Ceoffrey' M. Cooper. Robert E. Housman. ASM press



NISBCII0ICOJ: GENETICS lContact hoLrrs: 601

Course Learning Outconres:

Upon successfully completing this course. the student will be able to

l. To explain the fundamenlal genetics

2. To anahze genetic problems

3. To anall,ze the linkage aud crossing over, chromosomal disorders

.1. 1o erplain the population genetics and its applications

NIod ule ( 17 hrs)

Fundamentals of genetics: Nlendelian genetics. Complete. inconrplete dominance & codominance.

Applying chi square in Mendeliarr Genetics. Multiple alleles. Lethal alleles, Epistasis. Epigenetics &
trans senerational epigenetics. Sex delermination mechanism & dosage con'rpensation. Ses limited &
sex influenced traits. chronrosonral and genic balance theory, of sex detenrination. Extra

chrotnosomal inheritance: Criteria fbr extra chronrosollral inlreritance. Maternal Inheritance in

hunrans (mitochondrial inheritance- Leigh syndronre). cytoplasmic inheritarrce. Mater.rral eft'ect.

Poll'genic inhcritance. Hunran genetic pedi-ulee analysis. Perforrrr a pedigree anall,sis & interpret the

result.

l\Iorlule I I (13 hrs)

Linkage and crossing over: Linkage rnaps. retrad arrallsis. coupling and repulsion hlpothesis-

theorics ol crossinq ovcr- three-point tcst cross. [tecornbination: Homolosous and non-homologous



recombi,lation, transposition and sile-specific recombination. Bacterial genetics-conjugation,

transduction and transformation.

NIod ule III (15 hrs)

Cytogenetics- Nunrerical (Euploidy. Aneuploidy) and Structural alterations (dcletion. duplicarion^

inl'ersion. translocation. morphological variations) in chrornosomes and their genetic irnplications.

Autosomal/ser chromosorlal/ses reversall Nlechanisnrs - m itotic/nreiotic nondisjunction/

chronrosonral rcarrangements: Sonre eramples ( S1 n dronres/Cancer/tnf'ertiliq ) -(lene rnutalions.

N{odule IV (15 hrs)

Population genetics: Populations. gene pool. Allelic ficquencr'. genotvpic lrequencl,. Ilardy-

Weinberg law. Concepts and rate ofchange in gene frequency througlr mutation. random genetic drift.

migration. inbrceding and natural selection. Molecular evolution: concept ol neutral evolution.

nrolecular divcrgence and molecular clocks. Adaptive radiation: Speciation. lsolating mechanisms:

Allopatricitl and S1'n.rpatricitl': Con\ ergent evolution: Origin of ne\\ genes and proteins: Genc

duplication and divergc'nce. Llse of various databases lirr population genetic studies-European

Variation Archive. CWAS. gnornAD. dbSNP.

References:-

l. Introduction to genelic analysis (l2th ed.) -Criffiths. University Anthony J F, Wessler.

University Susan R, Carroll. D. S. B.. & Doebley. J. (2020).W.H. Freeman Co.

2. Principles of Genetics (7th ed.)FD. Peter Snustad. Michael J. Simmons (2015) John Wilel'

3. Cenetics: A conceptual approach (7th ed.)-Benjamin A Pierce et al. (20l9fW H Freeman &

Co

4. i Genetics-A molecular approach-Peter J Russell(2015) Pearson education(3rd ed.)Pearson

College Div: Solution Manual. Student. Study Cuide edition

5. Concepts ol genetics ( l2Ih ed.) -Willianr Klug.Michael Cumm ings.Spenc er et ul (20191

Pearson

6. Lervin's Genes XII-Jocelln E Krebs.Elliott S Goldstein et al (2017) Jones and Bartlett

Publishers. lnc



7. Strickberger's Evolution ([5th ed.) -Brian K Hall & Benedikt Hallgrimsson (2013) Jones and

Bartlett Publishers. In

MSBCHOI C()5-PRACTICAL I

Course Learning Outconres:

Upon successfully completing this course, the students will be able to

l. Analvse carbohl'drates and proteins

2. Calculate the level ofserurn cholesterol

3. Calculate the level ofblood glucose

{. Explain the process of bacterial conjugation experimentally

5. Fornrulate rhe protocol for transformation

6. Analyse Barr body

Experinrents

l. Qualitative analvsis of carbohydrates

1. Qualitatire anahsis of proteins

3. Qualitative analy'sis of lipids

4. Quantitative estintation of serunt cholestcrol

5. Quantitative cst irnation ofprorein

6. Quantitative estimation ofblood glucose

7. Bacterial conjugation experiment



8. Transformation.

9. Detection of Barr body in Buccal epithelial Srnear

10. Human karyotype analysis

I l. Genetic problems

MSBCHOI CO6- PRACTICAL II

Cou rse Letrning Outcomes:

Upon successfully completing this course. the students will be able to

l. Categorize nrilosis and meiosrs

2. Create thin sections oftissues and stain rvith tissue specilic stains

3. Calculate the quantity of DNA by Diphenylamine nrethod

.1. Calculate the quanlity of RNA by Orcinol method

5. Analyse n'Iicrometry

6. Fornrulate the prolocol for staining of micro-organisms

7. Define anaerobic cultivation

8. Create protocol for microbial culturing

Erperiments:

I . Mitosis.

2. Meiosis.



3. Polytene chromosome staining

4. Cell fractionation.

5. Preparation ofthin sections oftissues and staining rvith tissue specific stains (Toluidine blue,

Orange G, Safranin etc.)

6. Estimation of DNA by Diphenylamine test.

7. Estimation of RNA by Orcinol method.

8. Micrometry: n'leasurement of nricroorganisms.

9. Motility determination: hanging drop method.

10. Staining: simple, Gram's, acid-fast, spore. capsule and granular staining.

I l. Media preparation: liquid. solid. -Differential, Selective

12. Pure culture techrriques: streak plate, pour plate, spread plate.

13. Anaerobic cultivation: RCM, anaerobic jar.

14. Biochemical tests for identification ofbacteria.



MSBCH02C07: IMMIINOLOGY IContact hours: 56]

Course Learning Outconres:

Upon successfully completing this course, the student will be abte to

l. To stud), the cells and organs of immune s) stem

2. To erplain the immunity and immune mechanism

3. To know the antigen antibod)' interactions

-1. l'o understand h1persensitivitl reactions

N'lodule I(12HItS)

Lymphoid organs (prin.rary and secondary)" organization of imnlune system. Types of immunity-

Natural and acquired. specific and non-specific immune response. Cells and organs of imntune

s),stem. antigetric determinants/Epitopes. Flaptens- ad.iuYants. classification. structure and biological

functions of immunoglobulins. lsotypes, allotype's and idiotypes.

N'lodule lI (l2HRS)

Aclive and ltassive intntunitl'. lltrmoral and cell rtecliated ittrntunc response. 'l -Ccll and B-

Ccllactir ation.A ntigen prescnting cells (APCs). Antigen procc'ssins and prcsentation. T-Cell and

BCell rcceptors. ContltIenlc'ltt s)slclr. .Altcrnatc and classical pa(h\\a\s ol'conrPlemctlt acti\:ltion.

\krdule III (lllHRS)



Antigen-antibody interactions. precipitation reactions-inrmune diffusion, radial immune diffusion,

immunoelectrophoresis. immunofluorescence. Western blotting. Hybridoma Teclinology. Production

of pollclonal and nronoclonal anlibodies and their application. Theories of antibodl, formation.

C1'tokines. Disorders of immune response-Hvpersensilivity. Basic concepts- t1,'pes of hypersensitivity.

Autoinrnrune diseases-Hashimoto's thyroiditis. RA.

Modulc lV (l4HRS)

Complement fixation tests. Major histocompatibilitl conrplex (MHC). lnrmunodeficiencies, AIDS.

cancer inrnrune therapl'. Gralt rejection. HLA typing. Inr nr unosuppressive drugs (cyclosporine.

n'rethotre\ate. steroids)- RIA and ELISA.

llcl'clelrce:

l. KUBY lnrnrunologr', Judirh A. o*'en. Jenni Punt. Sharon A. stranford. patricia p. Jones. 2013.

TthEdn. W. H.Freeman and Companv. Nerr'York.

2. Textbook ol Microbiologl' and Inrmunologv. Subhash Chandra Pariia. 2012, 2ndErin.. Elscvier

India PrivateLimited.

3. A text book of Microbiologr, Ananthanaryana and Paniker, 2005, 7thEdn., orient longnran private

lirn itccl.

'1. Roitt'sEssclltial irnmunologl'- Peter J. Delves. Seanrus J. Martin Dennis R. Bu(on. Ivan N{. Roitt.

2017 l3th. John'vl'iley and Sons. Ltd.

5. World of Microbiologl'and Immunology K. Lee L!'rner and Brenda Wilmoth Lerner.200-l lstEdn..

The CaleCroup. Inc.Thomson Learn inlr.

6. Inrnrunologr - a shon course elibezamini and Sidne' Leskou,itz. Alan R. Lisi Inc. Nerv )'ork.
I988.

7. Inrnrunology IIl, Joseph A. Bellantilgaku - Shein Saunders lnternational Ed. 1995.

8. Immunology at a glance J.H. L. Playfeir 4th Ed. Blackwell Scientific pubtication l9g7



NISBCH02C08: I\IOLECULAR BIOLOGY [Contact hours: 56]

Coursr Learning Outcomes:

Upon successfully completing this course, the student will be able to

1. To analyse about replication, Mutation and Repair.

2. Toexplain tlre rrrechanism of transcription

3. To interpret various steps involved in protein s) nthesis

.1. To esplain regulation ofGene expression in prokaryotes and eukarl'otes.

Nlodule I -l{eplication. (l{hrs)

Classical c\llcrim!'nts in Molecular Biologl'. Replication in prokary oles and eukaryotes: enzvmes and

pr-otcin l'actr'rrs. Mcchanisnt of replicatior.r. CellLllarcontrol.l-elonrcres- telonterase and end replicatiort.

role of tclomcrase in aging and cancer. Mutation arrd Rcpair - nlutatiolr subtl pes. misrrlatch. basc-

excisiorr. nucleotide cxcision and direct repair. DNA rcconrtrination - homologous. r.ton - homologous

and sitc-specilic.



l\{odule II- Transcription (ldhrs)

Prokaryolic and eukaryotic transcription - RNA pollmerases - general and specific transcription

factors- regulatory elements. Mechanisnr of transcription regulation and tlanscription terminatiolr.

Post-transcriptional modification - of mRNA. IRNA and rRNA, RNA Splicing. lnhibitors of

transcription.

N{odule lll- Translation ( I -lh rs)

Genetic code - Prokaryotic and eukarvotic translation - translational rnachinery. Mechanism of
initiation - elongation and terminatioir. Regulation of translation. Inhibitors of transtation. Post

translal iona I nrodillcation of proteins.

X{odule IV-l{egulation of (icnc Erpression (lllrrs).

Regulation of Cene expression in prokaryotes: induction and repression. Operon model-Lac operon.

tryptophan operon and Arabinose operon. Relulation of Cene c'xpression in eukan,otes: interaction

wilh RNA. DNA binding proteins Gene dosage. Gene anrplification, regulalor],transcription t'actors.

Histunc ccct) lation and deacetl lation.

Referen ces

l. Watsorr. J.D.. Baker, T.A., Bell. S.P.. Gann, A.. Levine. M.. Losick, R. (2014) Molecular Biology

ofGene. Cold Spring harbor. Ne* York.

2. Nelson. D.L. and Cox, M.M. (2012) Lehninger's Principle of Biochemistry. W.H. Freeman. Nerv

York.

3. Lodish. H., Berk. A.. Kaiser. C-A.. Krieger. M.. Bretscher, A.. Ploegh. H.. Amon. A.. Martin. K.C.

(2016) Nlolecular Cell Biology'. \L'.H. Freeman. Neri' York.

4. Krebs. J.E.. Goldstein. E.S.. Kilpatrick, S.T. (2014) Lervin's Gene XI. Jones and Banlett Leaming,

Massachusctts.



MSBCH02C09: ENZYN'IOLOGY [Contact hours: -56]

Course Learning Outcomes:

Upon successfully completing this course. the student will be able to

l. To explain the nomenclature, rnethods of isolation and purification, activitl, and uses of

enz) nles.

2. To analyse the structure and function ofenzymes.

3. To explain the enzyme kinetics and kinetic paramelers

4. To understand the mechanism of enzr nte inhibition

llodulc I (l.l hrs.)

Enz\ntes: basic definitions- nomenclaturc (EC recomnrended and classical). enzlme

isolation and puritication. nreasurement of enzvnre activit)'. specitic activit),. rnolar

activit\' (turn over nurrrtrer)- criteria tbr puritv. Coenzynres. Synthctic cnzylrles.



abzymes, isoenzymes and ribozymes. Use of enzymes in tnedicine and industry.

Inrmobilized enzynles.

Nlodule II (l{ hrs.)

Enzyme slructure and functior'r: folding of the poh,peptide chain. Activesite and its

location. binding sitc. Allosteric enzyntes: Subunit Interactions. regulation of cnzynre

activit). Jacob and N{onod model of allosteric enzvnres.Koshland model. detailed

discussion usinu haenroglobin. ATPase lEftects of AIP and CTP) as erarnples. K-

Class and V-Class allosteric enz\ m!'s-Structure and their f-unction in rletabolisnt.

l\{od ulc III (1{ hrs.)

Enzl'rne kinetics: Single substrate -single interntediate- Michaclis -Menten and Brigus Haldane

kinetics. 
-uraphical analysis of kinetic data. progress curves and linear plots, deternrination of

Vr]lax and Krn--rrperimental aspects. Importance of Knt and Vmax.

llodule l\' ( l{ hrs.)

Enz-v''me inhibition: Mechanisnts and rate studies. degree of irihitrition. contpetitive. non-

competitive and uncompetitive inhibition. activation. graphical analysis (primary and

secondarr kinetic plots). t\\'o substrate reactions. sequential and ping -pong
mechanisnrs. natur!'ofrale equations. exantples. lrreversible inhibition. Alteration of
Knr and Vntax in rarious tlpes of inhibition. Fr..edback inhibition.

ll I'l FE R ENC IrS

l. Palnrer, T. Understanding Enzlmes.4th ed.. Prenlice Hall/Ellis Honvood. London (1995).

HandbookofEnzl ureTechnology-A lan W e isman-3 rded Prent ice-H all



2. Price, Nicholas C.. and Lervis Stevens. Fundamentals of Enzymology. Oxford Science

Publications. Second edition. Neu, York. 2001 .

3. Bugg. T. D. H. (2012) lntroductiorl to Enzyme and Coenzyme Chemistrv, Third Edition. John

Wilel' & Sons Ltd. Chichester. UK.

4. Donald Voet and Judith Voet, Fundamentals of Biochemistry. 4nd edition: 2006.

5, Buchholz, Klaus, Volker Kasche. and Urve Theo Bornscheuer. Biocatalysts and enzyme

technology. John Wiley & Sons. 20 12.

[ISBCHO2C I O.PRACTICAL III

Course Learning 0utcomes:

Course Learning 0utcomes:

Upon successf'ully completing this course, the student will be able to

E\ perinlen ts:

I . Assay of Alkaline and acid phosphatases in serum sanrples

2. Assav of serum ant'r,lase

3. Etfect ofpH on enz)'me activit)'

4. Effect oftenrperature on enzyme activity

5. Elfect of substrate concentration on enzvme activitv

6- Effect of time on enn,me activitv

7. Determination ol M ichaelis-Menten constant (KM) of an enzl'rre by L inerveaver-Burk method.



8. Ammonium sulfate fractionation of enzyme and desalting by dialysis/Sephadex G-25filtration

9. Determination oftotal activity and specific activity ofenzymes Trypsin. Pepsin etc

10. Extraction ofenzymes from animal tissues and isoenzyme analysis by PAGE

I l. Purification of amylase from plant source

IISIJCHO2C I I -PRACTIC.{L I\'

Coursc Learning 0utcomes:

Upon successfully conrpleting this course. the student will be able to

I Design and appll DNA isolation techniques for purification ofDNA from various sources

2. Anall,se and quantily DNA.

3.Fanriliarise the protocol for the isolation of Plant RNA

4. Farniliarise the protocol fbr protein isolation and SDS-PAGE

5. Anall'se protein fingerprinting in Bacteria

6. Arialyse Bacterial gene expression using lac promoter

7. Demonstrale types of blotting techniques

8.Demonstrate Hemagglutination reaction

9. Demonstrate lmmunodiffusion techniques



10. Isolate industrially inrportant microorganism from environment. conduct primar-"v and secondary

screenirrg tecl.miques to identily important strains

I l.Prepare fernrented food and beverages like cheese, yogurt, sauerkraut and wine

I2.Perform acid and alcohol estimation of wine

I3.Pertbnn imrnobilization techniques to improve fermentation process

Erperintents

I. Ertraction genonric oI DNA .

l. Extraction of plasnrid DNA .

3. Spectropholometric anall'sis of purity of isolated DNA

4. Agarose gel electrophoresis of genornic and plasmid DNA

5. Restriction digestion of chromosomal DNA

6. Restriction digestion of plasmid DNA

7. Isolation ofDNA liagment from agarose gel

8. Isolation of RNA

9. Anall'sis of RNA by tbrmaldehl,de-agarose electrophoresis

I0. Preparation and identification of Iymphocl,tes

I l. llaernagglutination reaction.

I 2. Latex agglutination.

I 3. Single radial immunodiffusion.

14. Double diflusion in tuo dirrrcnsiorrs.

I 5. Inrmunoelectrophoresis.

16. Affinity and ion exchange chromatography

17. Clinical diagriosis of viral diseases by ELISA.



N'ISllCH02E0 I : ANATYTICAL BIOCHEMISTRY

[Contact hours: 56]

Course Learning Outcomes:

Upon successfully completing this course. the students will be able to

I . To explain the principle and llnction of various instruments in biochemistrl

2. To interpret about rvorking melhods ofvarious tl.pe Microscope.

3. To understand difl'erent tlpe ofseparation techniques.

-1. To anall,ze detailed function of chrornatographl, and electrophoresis.

l'Iodule I Electrochenrical techniqucs & l,hotomctr\- (l{hrs)

Basic prilrciples ol' electrochemislr) - pH electrode- ion-selective- gas- sensing and oxygen electrodes

- Elementary details of Biosensors. Principles and techniques of colorimetry &spectrophotontctry

Beer-Lanrbert's [-a\\ - ir']strumentation - h\po and hrperchronricitl,- Fluorinretry, - Flo\\'cytonletry -

Atonric absorption spectronletn'- Circular Dichroism- Optical rotary Dispersion-Nuc lear N4agneric

Resonance Spcctroscopy - lntia Red Spectroscopr.



Module II Microscopv {l{hrs)

Microscopy- basic principles and applications- Light- Compound- Phase contrast- Dark Field

Fluorescence N4icroscopl' Scanning Electron N,licroscop) - Transmission Electron Microscopy (TEM)

- Scanning Tuuneling Microscop;- (STN{) - Confocal Microscopl,.

Module III Cenrrifugation ( l2hrs)

Basic principles of Centrifugation instrumentalion. centrit'ugation units - l-\pes of cenlrit'uges

-rolors. accessories - centrilugation metllods - sedimentation Yelocitl'- sedirnentation equilibrium

-colloids - cell tiactionation nrethods.

Module lV Chromatographv and Electrophoresis( l6h rs)

fvpcs of chronratographl - colurrn. thin la1cr" paper. adsorlltiolr. paltition. gas liquid ion erchanse-

atlinity. lligh Perfirrmance Liquid Chromatograph) -principles oi cach t\pe- instnrmenlation and

accessorics- dctection nrcllrods & slsterrs clLralitati\'.- and qLlantitati\c aspccls applications:

Types of Electrophoresis - paper and gel - agarosc- and PACE - pulse tield - capillary - isoelectric

locusing - blotting techniques: u'esterr'], Southern & northern. Applications

Relerences

l. James. P. Allen. (2008). Biophysical Chemistry, Wiley Blackwell, New Jersel'.

2. Wilson. K. and Walker. J. (2010) Principles and Techniques of Biochemistry and Molecular

Biology, Canrbridge University Press. Cambridge

3 Horst, F. (2010) Basic One and Trvo-dimensional NMR Spectroscopy, Wiley-VCH. Nerv Jersey.

.1. Ir'lurphy. D.B. and Davidson. M. \\'. (2012) Fundamentals of Light Microscopy and Electrorr

Imaging- Wilcl-Blacku ell. Nrrl Jersev.

5. Frei elder. D.M. (1983) Physical Biochemistry'- Application to Biochenristry and Molecular

Biologl. \\'.1I. Freeman. Neu York



6.. Biophysical chenristry. Cantor and Schinmel. WH Freeman and Company, Nerv York.
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NISBCH02E02: CANCER BIOLOGY [Contact hours: 59]

Course Learning Outcomes:

Upon successt'ully completing tlris course. the student u ill be able to

Modulel(l7hrs)

Introduction to Cancer: Grorth characteristics of cancers cells. Molphological and ultra structural

properties of cancer cells. Types of growth -hyperplasia. dysplasia. anaplasia and neoplasia.

Nonrenclature of neoplasms. Differences betrleen benign and rnalignant tumors. Hall marks of cancer.

Epidemiology of cancer .

Module II ( I {hrs)

f-ancer cell biolo,ul'and biochemistry': Aberrant metabolisnr during cancer development. Warburg etttct.

Palaneoplastic syndromes. Tumor rnalkers. Cellular proto-orlcogenes-ollcogenes activalion. Cloilth

tlctors- ECF- TNF-a and TGF-p and groulh f'actor rece ptols-S ignal transduction in canccr -transcription

fhctors- NFAT. NF-kB. SMAD and STAT in cancer. RAS signaling in cancer. Cancer endocrinology.

Nlodule Ill ( l{hrs)

Carcirrogenesis & l-ree radicals: Chemical carcinogenesis- stages in chenrical carcinogenesis - lrritiation.

promotion and progression. Ames test. Radiation and Viral carcinogenesis - DNA and RNA viruses in

human cancer. Free radicals. antioridants in cancer.

Cancer cell regulation: Cell Cy'cle Regulation-'l"urnor suppressor genes p53. p2l. Rb. BRCA I and

BRCA2. Telomeres and hrnronality: cell- cell interactions- cell adhesicln-invasion and nretastasis -

VEGF signaling. angiogenesis.

N{odule IV (l{ hrs)

Hypoxia: E pigenetics-Ro le ol DNA nrethr,lation in gene silencinu- cpigenetic silencing; Apoptosis in

cancer-cell death bl, apoptosis-role of caspases: Deatlr signaling pathu'ays-m itochondrial and death

reccptor path\\,a) s. Autoplragl in cancer.

l. To understand about cancer.

2. To explain about cancer cell biology.

3. To analyze about Carcinogenesis & Free radicals and Cancer cell regulatiorr

4. To analyze about diagnosis and treatment ofcancer.
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Diagnosis and Cancer treatment :Different types of diagnostic approach to detect cancer. Strategies of

cancel trealment chemotherapy - gene therapy: Immunotherapl,- Immune checkpoint therapy and CAR

T-Cell therapy; Radiotlierapy and Cancer vaccines. Resistance against anticancer drugs. Nutlition and

caltcer ma;'tagement. Phytonredicine in cancer. Cancer drug discovery: _eenomics and proteornics

approach. Cancer stem cells.

References

l. Weinberg, R.A. (2013) The Biology of Cancer. Garland Science, New York.

2. McKinnell. R.G.. Parchmerrt, R.E.. Peranroni. A.O.. Pierce. G.B.. Damjanov. I (2006). The

Biological Basis of Cancer. Cambridge University Press, Cambridge.

3.Pelengaris. S. and Khan. M. (20t3). The Molecular Biology of Cancer. Wiley-Blackrvell

Publication, New Jelsey

4. Alison. M.R. (2003). The Cancer Hand Book. Narure Publishing Gr.oup.

5. I-lanahan, D. and weinbelg R.A. (201 l) Hallmarks olcancer: The Next Generation. cell.:

1 44(5):646-67 4. doi : I 0. I 0 I 6/j.cell.20 1 1 .02.0 1 3.27

6. PDQ Cancer Information Sumnraries. Bethesda (MD): National Cancer Institute (US):
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N{SBCH02E03: NEUROBlOLOGYlContacthours:541

Course Learning 0utcomes:

Upon successfully completing this course. the students will be able to

I. To explain developrnental Neurobiology

2. To understand neuromorphology and neurocellular anatomy

3. [o interpret about neurotransrnincrs

4. To explain about neurodegenerative diseases

Module I [10hrsJ

Developmental Neurobiology: Organogenesis and neuronal multiplicatiorr. axonal and dendritic

gro$.th- glial multiplication and rnyelination" grouth in size. regeneration and repair mechanisms.

plastic ity.

Motlule II [1Shrs)

Neuromorpliology and neurocellular anatomy: Central nervous system - General features ol

neurons.cellular organization of neurons. Dendritis and Axons. neurotutrules. neurofilaments- s)'napse

neuralgia-astrocytes.oligodendrocy,-te. ependynial cells. Schu'ancells.Peripheral nervous slstem (PNS):

Muscle,nerve endings, sensorv receptor and eflector endings; peripheral nerves. spinal and cranial

nerves: Plexuses ganglia- alllrent pathwa)' sand sense organs. Spirial cord: Topographical anatomy.

spinal nerves. spinal meanings. joint reflexes. gral' and uhite matter ofspinal cord.

Module III (1Shrs)

Neurotransmitte;s: Acetylcholine. Dopamine. Norepinephrine. Serotonin. l:listarnine. Epinephrine.

Garrma-aminobuq,ric acid. Gll.cine. Giutamate. Aspartate. NO2. and CO -Chemistry'. s)'nthesis.

storage arld rclease of neurotransm itters. transmitter action. synaptic modulatiol] and mechanislrr of

ncur.orral ilttesration. Secondarl Messcrrgers: lr)rPorlanue ol' cl clic ntrcleotidcs altd protein

phosphorylation in ne|vous s-v-ster.n. lnvolverrent of protein kinases and calciuur in neuronal

ntetabolism. Neuropeptides: Classes ol neuropeptides. mode of actiot.t. t'ole of ncuropeptides in

o['resitl' and pain neuro peptidL'receptors.

Module IV (14 hrs.)

Leaming and Memor1,,: Correlation of behalioral and lriochenrical events. measurement of learning

ancl memorS'. a-qents afle cting tearning and n'lemor),. biochemical correlates ol ercitation. l!'arning and
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behavior. Neurode-uenerative diseases: Parkinson's. Alzlreirner's disease. amyotrophic lateral

sclerosis. senile dementia. Psychopharmacology and Biochemical theories of Mental Disorder:

Chemistr,r' of neuroleptics and anxiolytics. antidepressants. hallucinogenic agents. biochemical

tlreories of mental disorders.

References

Basic Neurochemistry,: Principles of Molecular. Cellular. and Medical Neurobiology (Eighth

Edition.20t2. Elsevier Inc.) Edited by: Scott T. Brady, Geolge J. Siegel. R. Wayne Albers and

DonaldL. Price.lSBN: 97 8-0- 12-37 4947 -5

l. Elements olMolecular Neurotoricolo.ey: SmithC.U. M.7th ed.2003.

2. Guytorr and Hall 'fextbook of Medical Physiology: l2e (Guyron Physiology), 2010: John E. Hall

IISBN- I 0: I 4 I 6045740llSBN- I 3: 97 8-t 4160457 48.

3. John E. Hall PhD (Author) Ganong's Review of Medical Physiology,24rh Edition.20l2

(LangeBasic Science): Kim E Barrett, Susan M. Balman, Scott Boitano, Heddwen L. Brooks.

ISBN- I 0:007 I 780033llSBN- I 3:978-007 I 780032.

4. Neuroanatomy. 4th Revised edition.20l0 : Alan R. Crossnran. David Neary. ISBN-

I 0:070203086411SBN- I 3 :978-0702030864.
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Course Learning 0utcomes:

Upon successfully completing this course, the students will be able to

l. lllustrate tlre structure of mitochondria and horv energy production occur in the organelle.

Comprehend the role of oxidative phosphorylation in bioenergetics and ATP generation

2. Explain the metabolism ofcarbohydrates

3, Compare and contrasl aspects of lipid metabolism

4. Discuss the important biochemical steps in the metabolisnr of amino acids and nucleic acids

l\{odule I (l4hrs)

Bioenergetics: Principles o1'energ). energl transduction. membranc enerey interconversions. high energr'

compounds. standard free energy of hydrollsis of ATP. M itochondria - ultrastrllcture. electron transport

clrain. conrponents and dilfbrcnl complexes in detail. Mobile electron carriers. Protott transport during

electron florv- inhibitors of electron transport chain. N{itochondrial electron transporters and shuttle

systems. Functions of .ATP- substrate level phosphon'lation- osidative phosphorl lation - mechanisms -

energy coupling. chemical and chenriosmotic. conformational coupling. inhibitors and uncouplers. control

of oridative phosphorS lation.

Nlodule II ( I {hrs)

N{etabolism of Carbohydrates: Olerview of gl1'collsis- gluconeogerresis, citric acid cy'cle^ galactose and

fluctose uretabolism. Detailed stud), of regulatorv nrechanisln and energetics. Importance of pl ruvate

dehl drogenase, Significance ofCori and glloxllate c)cle. Peulose phosphale pathwa)- significance and

regulation nrachincry'. Biosynthesis. degradation& regulation olgllcogen.

I'lodule Ill (l2hrs)

Melabolism of Lipids: lntroduction. Trasport of t'atty acid in to nritochondria- beta-o:ridation offatty acids.

De novo s)nthesis of fatty acids. Biological regulation- significance and energetics of t'atl) acid

metabolism. Metabolism 01' ketone trodies - Formation- utilization. excretion and clinical significance.

Metabolism ol triglycerides. phospholipids. Cholesterol - ISiosynthesis. rcgulation, transport and

excretion.

N'Iodule lV ( l6h rs)

N{SBCH03Cl3: METABOLISM AND REGULATION lcontact hours: 56]
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Il{etabolism of Amino Acids: Overvieu, of biosynthesis and degradation of amino acids (rvithout

siructure) Transamination. deamination and decarboxylation reactions of amino acids .Urea cy'cle-

regulation and signiticance .

Metabolism of Nucleic acids: Nucleotide biosyntlresis - de novo and sahage pathways for biosynthesis of
purine and pvrimidine. Mechanism of feedback regulation. Biosvnthesis of dNTPs. Mechanisnr of purine

and pl rimidine catabolism.

Reference

l. Cox, Michael M. Lehninger, Principles of Biochemistry. Freeman,2013

2. Tymoczko, John L.. Jeremy M. Berg, and Lubertstryer. Biochemistry: a short course. Macmillan, 201 l.

3. Garrett, Reginald, and Charles Grisham. Biochemistry. Nelson Education,20l2

.1. Voet, Donald. Judith G. Voet, and Charlotre W. Pratt. "Fundamentals of biochemistry.', New york:

John Wilel, & Sons 2008.

5. Zubay, Geoffrey L.. William W. Parson. and Dennis E. Vance. Principles of biochentistry: srudent study

an notebook. Wm- C. Brorvn. 1995
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MSBCH03CI4 : CLINICAL BIOCHEI\IISTRY [Contact hoLrrs: 56]

Coursc Learning Outcomes:

l. To understand about specimen collection.

2. To study clinical enzynrology and Diseases related to digestion and absorprion of foods

3. To understand different disorders of metabolism.

4. To understand about molecular diagnosis ofgenetic def-ects.

Module I (l,lhrs)

Specimcn collection and automation Specimen collection and processing: Blood collection methods.

anticoagulants. Cerebrospinal fluid (CSF): Composition and collection, gross examination. cell counts.

chernical exarrination and bacteriologic examination. Arlniotic tluid: Origin. collection. composition and

routine anallsis of amniotic fluid. Collection arrd examination of Sl nor ial tluid. Pleural fluid. Pericardial

fluid and Peritoneal fluid. Collection of urine: Timed urine specinrens- urine preservatives. Basic concepts

and dellnitions of autouratiorl in the clinical laboratory. Multilunction Workstations (Automaled Specirren

Processing). Total Laboralory Automation S)'sterns. Post assay processing. Signal processing. Data

handling and Process control. Instrument clusters. N,licrotiter plate svstems- Autor'nated pipetting sta(ions.

Module II (l4hrs)

Clinical enzymokrgv and Diseases related to digestiou and absorption of foods: Principles of

diagnostic enzymologl. Factors affecting enzrrne levels in blood. Principle- assa1. and clinical

sigrrificance of lransaminases- crealine kinase. lactate. Dehl drogenase- phosphatases. 5'nucleotidase-

galunla -glutam\'l transferase. amllase. lipase. tr\psin. chymotrypsin. choline esterase- clrrtamate

dehldrogenase and gltrcosc -6-phosphate dehldrogeuase. Enzvme pattern in diseases: Myocardial

in frrct ion. hepatol.iliarl disea"es.

Gastritis and gastric atrophy ( h),perac id it]- ). Achlorhldria (h1'pochlorhl,dria). Ulcers - Peplic ulcer.

Zrrllinger [illison sl,ndronre. Meckel's diveniculunr. [)ancreatitis. Lactose intolerance. Nlonosaccharide

nralabsorption- Disaccharidasc deticiencr . Slcatorrlrea- Ch1'luria- Cholelithiasis. Sprue. I)orphr rias.

Upon successfully completing this course, the students will be able to
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Module III ( l,lhrs)

Metabolic disorders: Carbohl,drate metabolisnr: Diabetes mellitus, insulin receptors and C-peptide, assal,

of insulin. proitsulin and insulin antibodies. Hemoglobin AIC, fructosamirres, ir.rsulin tolerance test.

Glycogen stotage diseases. salactosemia- fiuctosuria. pentosuria: piasma lipids and Iipoprotein

abnomralities: hlperclrolcstelolcmia- lipidosis and hypo lipoploteinem ia's. Disolders of nucleic acid

metabolisnriypo and hyperuricenria. uout; Disorders of crltlrrocl te metabolisn- hernoglobinopath ies.

thalasselrlias and anenrias. Disoldcls of amino acid rnetabolism-PKU. tyrosinemia. anrirroaciduria's

N'Iodule IV (l,lhrs)

References

1 . Notes on Clinical Biocheniistn' by John K. canrllish ( 1992) publisher: world Scientific

Publishing Company ISBN: 98t02t0663 ISBN-13: 9789810210663.978-9810210663
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K. Bangert, Elizabeth S.ltl. Ed. S.M (ed) Marshall (2008) publisher: Elsevier Science

Health Science Div ISBN: 04,13101868 ISBN-13:978044310t861,978-0443101861

3. Biochenristrl by Jolrn K. Joseph (2006) Publisher: carnpus Books lnternational ISBN:

8180301 109 ISBN -13: 9788180301100.978-

8r80301t00

4. Basic Medical Biocher.nistry,: A Clinical Approach bl.Darvn B pl{.D. Marks. Allanr D.

Marks colleen M. Smith (1996) Publisher: Lipp incottwilliarr.rs& wilkins: illustrated

edition ISBN -t0: 068305595X ISBN-13: 978-0683055955

5. clinical chenistry.6/e Ie by william J Marshall. Stephen K Bangen(200g) publisher:

Else ISBN : 0723-13.160-1. lSBN- I 3 :978- 0723414603

6. Tictz luntlamcntal of clinical Chenristr,,-. 6/e b1' Carl A Burits. Edward R Ashrvood

(2008) publisher: EIse ISBN: 8 I 3 | 2 I 17,+9. ISBN- I 3: 9788 I 3 I 2 I 37.12.978-8 I 3 I 2 I 3742

Molecular diagnosis of genetic defects: Diagnosis of genetic diseases by molecular biology

techrriques (cystic fibrosis. Hemochromatosis, thalassemias. sickle cell diseases) DNA probes:

restriction liagment length poll,morphism (RFLP): polvmerase chain reaction (pCR): anrplification of
niRNA. AIDS. Clinical diagnosis. Oncogenic enzymologr,: acid pl.rosphatase. alkaline phosphatase,

lactate dehydrogenase. Body fluid constituents of use in oncolosr'.



MSBCH03CI5: GENETIC ENGINEERING (Contact hours: 551

Course Learning Outcomes:

Uporr successfuJly corrpleting this course. the student u,ill be able to

l. To Understand the basic principles ofr DNA technology.

2. To get clear idea aboLrt cloriing methods and gene library construution

-j. To erplain the protein expressiorl systems and vectors.

4. To cor.nprehend transgenic animals and applications ofI DNA technologl'

nlodule I (l3hrs)

Recombinant DNA technologl,: basic principles of recombinant DNA technologl. restriction

endonuclease: cloning vectors: plasmid vectors. phage vectors. cosmids- high capacitl'cloning

vectors-BACS. YACS, PACS and hun.ran anitlcial chromosonres: gene transfer

methods:ph) sical,clremical and biological Screening of recombinants: marker

inactivation"nucleicacid hybridization and immLrnolorical screening for erpressed genes.

l\{odulc lI (15hrs)

Cloning strategies: Directional Cloning. Bluntendedcloning: Cloning of fusion proteinsl

Introducing tags to cloned proteins. Librarl'Construclion: cDNA and genomic DNA libraries,

cDNA cioning and cloning fiom genomic DNA. Techniques in gene manipulation: Site

directed mutagenesis; Random mutagenesis using PCR; protein engineering to intprole

enz) mes. DNA shuff'ling.

l\{odulc III (I5hrs)

Expression syslems: Expression vectors for optimum protein s1'nthesis, solubilization of

expressed proteins. Tet-on and Tel-OtT svstems. Prokarl'otic expression s)'stems: Eukaryotic

expression systems; Insect cell expression s1'stems-bac r.r lov irustl ansfer vector.

l{odule IV (12hrs)

Transgenic Anir.nals/ Cells: Transgenic animal- Retroviral DNA micro injection and

engineered stem cells methods for producing transgenic mice. Whole-bod-y Knockouts and
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conditional knockouts. Use of TALEN, ZFN and CRISPR-C,AS in genome editing.

Applications of recombinant DNA techrrologl,: production of therapeulicproteins, GMO.

References:

l) Rapley.

RalphandDavidWhitehouse.eds. Molecularbiologyandbiotechnology. Royalsocietyof

Chemistry,20l4.

2) U.Saryanarayana. Biotechnology,BooksAndAllied(p)Lirnited.20 I 3

3) JarnesD.Watson, Recombinant DNA. W.H. Freeman.l992

4) JohnE.Snrith, Biotechnology. CanrbridgeUniversityPress,200g.

5) B.D.Singh,"Biotechnologyexpandinghorizons."Kalyani, lndia(2009).

6) S.B.Primrose,MolecularBiotechnology, BlackrvellscientificPublications,199I

7) SandhyaMitra, Genetic Engineering: Princ iplesandPractice,McGraw-H illEducation,20l5

8) Panrela Perers, Biotechnology: aguideto

geneticengineerirrg,Wm.C.BrownPubl ishers, I 993
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MSBCH03CI6: Practical V

l. Estimation of urea

2. Estimation of uric acid

3. Estimation of creatin ine

4. Determination of bilirubin

5. Estimation of glucose

6. Precipitation ofcalcium and estimation ofcalcium

7. Assay of acid phosphatase enzyme activiry

8. Determination ofcalalase activity from liver/serum

9. Assa1, of alcohol dehl'drogenase/glutamate dehydrogenase enzyme

actir,ity inliver/serum

10. Determination of alanine transaminase enzvnre activitv

I I . Culture of E coli cells and plasmid isolation

12. Preparation Of Competent cells

I3. Calcium Chloride mediated transtbrmation

14. Ligation of DNA

15. Polynrerase chain reaction

16. Restrictiorl Fragnrent length pollmorphism

17. Random anrplitied poll'nrorphic DNA

18. Sub -Clonig of CEP Protein

Ret'erence

I .sarnbrook J. and Russel. D. W. (201 2). Molecular Cloning: A labrotory manLtal A Set of 3 Volumes,
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CHSL Press. Nerv York.

\ISIICHOJC I 7-l'raclical VI

l.Estimation oftotal proteins in serum

2.Estimation of serum albumin by BCG

3.Estimation of albumin - globulin ratio in Serum

4.Estimation of serunr bilirubin

5.Assay of SGOT& SGPT -DNPH method

6.Assay of alkaline plrosphatase-King &Anrstrong method

T.Estinration of blood urea by diacetyl monoxime method

S.Estirration ofcreatinine by Jaff's method

9.Biochemical analysis of urine.

References

I Introducton Practical biochemistry, S.K sauhney&Randhir Singh (eds) Narosa Publishing House.

Nerv Delhi, ISBN 8l- 7319-302-9, p 195-303

2.Standard N,{ethods of Biochemical Analvsis. S.K Thimmaiah (ed). Kalal,ani publishers, Ludhiana

ISBN 8 I-7663-067-5, pl2-18

3.Experirnental Biochemistry': A studenr conrpanion. BeeduSasidharRao& Vijal, Deshpande (ed). I.K
International Pvt. Ll-D. Nelr Delhi ISBN 8l-88237-.ll-8. p l3-17. p.19_72

4.Practical Biochemistn'. R.C Cupta &Bhargava (eds) CBS Publishers and disrributors. New Delhi.

ISBN 8l-l3e-0lll-0. p 9-J7

5.Practical Clinical Chenristrl'. Harold Varley. CBS publishers and distriburors. Ne.' Delhi.

6 Graduhols clinical Laboraton' Tcchniques. Stanler'&Raphael.w.E. co,rpan1. London. UK
T.Bissrvangcr. H. (20 1 I ) PracticalEnzvmolosl .John \\riley and Sons. Nerv Jersev
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MSBCH03E04: BIOINFORMATICS [Contact hours: 55]

Course Learning Outcomes:

Upon successfully completing this course. the student rvill be able to do the following

l.Comprehend the fundamentals of biointbrnratics and familiarize rvith genome intbrrnatior.t and special

f'eatures and sequerrcing of nucleic acids and proteins.

2. To compare the categories of biological databases: intbrmation retrieval from databases usir.tg the

bioinforrratics tools BLAS'1. and FASTA.

3.Analysis ofgenonres from different organisms and methods ofphylogenetic analysis

4.Use the structure visualization tools commonly enrployed in proteomics

5. Cornprehend the f'undarrrentals of bioinformatics and familiarize u,ith genonre information and special

features and sequencing of nucleic acids and proteins.

l\{odule I ( I5hrs)

lntroduclion to Bioinformatics: Scope of Bioinformatics. Genome information and special features. coding

sequeltces (CDS)- untranslaled regions (UTR's)- expressed sequence tags (EST). Databases: Prolein

sequence dara bank: PlR. SV!'ISSPROT. UNIPROT. PROSITE" PFAM. Nucleic acid sequence data bank:

Gen balk. EMBL. DDBJ. Slructural databases: PDB. CATH. SCOP. Retrieving inlorrnation from NCB|

rvith Entrez. Choose a gene/ protein * ith some prior knou ledge and e\tract all the information relevant to

this gene/protein in the databases listed.

llod ule II ( I5hrs)

Genomics: Structural gengntics - Genonte sequencing. Sequencing of DNA & RNA. Anallsis oINGS &

RNASeq clata. Gerrolrre annotatiolt. Pertbrming genonre annotation studies rvith RAST. Functional

genom ics-E S'l's. SAGE. Corrparative genonrics. cor.nparison of genetic sequence ol organisnls. HGP and

its siguiticalce. 'I ransc ripton] ics-com parat iv c transcriptomic approach to study diftelential gene

expression
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Module III (1Shrs)

N'leasurement of sequence similarity: Sequence alignment - Global anri local alignnlent. painvise and

nlultiple sequence alignment. Homology and similaritv search tool: BLAST and FASTA. Performing

Sequence alignmenl uith BLAST. Phl,logenetic anallsis-eienrents olphllogenl', methods ofph)logenetic

analysis,. Plrylogenetic tree. Ph1 logenetic anal-r,sis tools-Phylip. ClustalW. Constructing phylogenetic trees.

Nlotlule IV ( l0h rs)

Proteonrics: Protein sequence intbmration. sequence to structure relationships. Studying hornologl,

nrodelling u'ith SWISS MODEL. Bioinformatics tools lbr anal),sis of proteomics dala (tools available at

ExPASy proteomics server). Structure visualization tools: Rasmol. SpDBV.

References:

Bioinformatics: A beginner's guide by Jean-Michel claverie and Gerdic Notredame,2003, wiley

Introduction to Bioinformatics by Attwood, Parry-Smith, phukan. 2007, pearson Education

3. Fundanlental conccpts ol Biointbrmat ics bv Krane D.E and Rat,nrer M.L..2003. Pearson Eclucatiorr

.+ Bioinformatics: Databases and Algorithnrs by N. Gautham, 2006. Alpha Science International Ltd.

5. Bioinlbnlatics: Sequence and Genonre analysis bl Mount Dw, 200-1. cold Spring Harbour

Laboratory Press. Nerv York

6. Bioinformatics (4. Ed) - Baxevanis AD, Bader GD Wishart DS (Eds), 2020. Wiley

7. Bioinformatics: Methods and applications (4 ed) by S. c. Rastogi, N. Mendiritta, p. Rastogi, 20 13. I
PHI Learning

8. Essential Biointbrnratics by Jin Xiong.2006, Cambridge University press

9. Structural Bioinformatics (2-cd) Gu and Bourne. 2009. Wilet.

10. An introduction to Medicinal Chemistry (7 ed) by parrick G.2023. oxford Universitv press.

I l. Pharmacology and Pharmacotherapeutics (25 ed) by- Satoskar, Rege, TRipathi and Bhandarkar,

201 7, Popular Prakashan.
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I 2. Fo1'e's Principles of Medicinal chemistry (6 ed) bv Lenrke. Williams. Roche and Zito, 2008. Wolters

Klurver. Lippincott Williams & Wilkins

l\lSBCH03E05: BIOSAFETY AND BIOETHICS IContact hours: -i5]

Cou rse learning Outconres

l. Define Biosafety and bioethics in the context ofmodem biotechnology.

2. Anal-vse the potential bio risks associated vvith biotechnologl' and molecular genelics research.

3. Comprehend basic ethical principles rvhich guide bioscience research.

4. Apply the basic concepts of biosecuritl and Bioethics on real life issues.

5. Recall biosafety guidelines and understand the various hazards related to environmental release.

6. Conduct environmental assessments and apply these guidelines for any rDNa related activities in

the future.

7. Understand the social and ethical issues related to plant and animal biotechnology.

Module l(l0hrs)

Biosafety: lntroduction - biosafety issues in biotechnology. Biological Safety Cabinets, Primary

Containment for Biohazards. Biosafety Levels - Levels of Specific Microorganisms, lnfectious Agents and

lnfected Animals. Biological containments and physical containments.

Nlodule II ( l5hrs)

Biosafetl, Guidelines: Guidelines and regulatiorrs (National and lnternational including Cartegana

Protocol) - operation of Lriosaf'etl guidelines and regulations of Covernment of lndia: Definition of G MOs

& LMOs. Roles of lnstitutional Biosaf'ety Committee. RCGM. GEAC etc. for GMO applications in food

and agriculture. Environrnental release ol GMOs - Risk - Anall'sis. Assessnent. nlanagcnlent and

contmunicatlon.

Module III( l5ltrs)

Cuidelines for rDNA research activities- large scale experiments. release to enYironmenl. inrpon and

shipment- mecha6ism ol inrplementation of biosafetl.' guidelines. Quality control of biologicals produced

bl rDNA lechnolog). Revised guidelines for research in transgenic planls.

Motlule IV(l5hrs)
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Bioethics: Introduction to ethics and bioethics. frameuork for ethical decision making. Ethical. Iegal and

socioecononric aspecls of gene therapy. germ line. somalic. embry'onic and adult stem cell research.

Ethical irnplications of GM crops. GMO's. human genome project. human cloning. designer babies,

biopiracy and biou'arfare. Eugenics and its possible approaches. Anirral right activities - BIue cross in

India- societv for prevention of cruelty against animals. Ethical lirnits of Animal use. Greenpeace - Human

Rights and Responsibilities.

ll,eferences

l. Intellectual Property larvs: containing Acts. rules &ampt regulations. Universal Law Publishing Co.

2. CRC Handbook of Laboratory Safetl,. A Keith Furr. CRC Press

3. Recorrbinant DNA Saf'ety Guidelines. 1990. Department of Biotechnology. Ministry of

4. Science and Technologl., Govt. of Irrdia

5. Intellectual Propert), la\v. A Chandrashekaran. C Sitaraman and Co Pvt. Ltd.

6. Intellectual Propen) Protection and Sustainable Development. Philippe Cullet

7. Bioethics. Shaleesha. A Stanlel, Wisdom Education Services
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N,ISBCHO3EO6: STEM CELL AND REGENERATIVE BIOLOGY

[Contact hours: 55]

Course Learning Outromes

I . Leam the lrasics of stem cells, its types and properties.

2. Comprehend stem cell research techniques.

3. Analyse biomedical applicatiorrs ofstem cells.

4. Assess and recognize the ethical considerations in human stem cell therapl.

Module l(l0hrs)

Introduction to Stem Cells

T1,pes" sources and properties of slem cell. stem cell niches-Stem cell formation and diflerentiation-

Pluripotencl'. differentiation of stenr cells and c.rrganoge"nesis during embn onic devclopment. mechanisnr

olstenr cell renel'al. cell cl clc' regulation in stenr cell.

\lodulc ll ( l5h rs)

Techniques in stem cell research

Isolation characterizalion and maintenance o1'stem cells, slem cell labelling, nrolecular irnaging techniques

in stern cell rescarch. stenr cell cDopr!'ser\atio,l.

Module III (lShrs)

Application of Stern Cclls

Manrrlalian Nuclear Transfer Technologl: Stem cell gene therap),. stem cells lbr therapl for

Neurodegerrcrative discases. rruscular dystrophy. Tisstre sl,sterns Failures- Diabetes. Kidncl,f'ailure: L.iver

failure: Cancer: Henrophilia.

Module IV ( l5hrs)
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Ethical consideration

Human stem cell research: Ethical considerations: religious considerations: clinical regulatory

consideration and Patient advocacy books.

Rel'erences

l. Slack. J.NI.. 2A18. The Science oJ Stem ('el/s. John Wile1., & Sons.

2. Robert Lanza. John Gearharl. Brigid Hogan, and others eds.. Essentials of Stenl Cell Biology. San

Diego. Calif., Elsevier Academic Press, 2006.

3. Quesenberry. P.J.. Stein, G.S.. Forget, B.G. and Weissman. S.N{. eds.. 1998. Stem t'etl biolog,untl
gcne theruprj. John Wiley & Sons.

4. Atala. A. and, Lanza, R. eds..2012. Handbook of stenr cells. Academic Press
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MSBCHO3OOI: INTELLECTUAL PROPERTY RIGHTS [Contact hours: 55]

Course Learning Outcomes:

l. Have an understanding of the fundamental legal principles relating to copl'right, patents,

designs. trademarks.

2. Identity. apply and assess principles of larv relating to each of these areas of intellectual

propert)'

3. Understand the legal and practical steps needed to ensure that intellectual propeq' rights

remain valid and enforceable

4. Learn the treaties. patents acts and agreements related to inlemational trade.

5. Comprehend the current and emerging issues relating to the intellectual propert--r protection,

including those relating to traditional krrowledge. biotechnology ar]d international trade

6. Anall'se and understand the patenting ofplants. animals and other life fornrs.

Module I(l0h rs)

lntcllectual Propertl' Rights: lntroduction to IPR. Types of IP - Patents. Tradernarks, Tradc secrets.

Coplright & Related Rights. lndustrial Design. Traditional Knosledge and geographical lndications.

Irrportance of IPR - patentable and non-patentable rratters- patenting lil'e.

\lodulc I I(l5h rs )

Agreements and Trealies - History of GATT & TRIPS Agreement: Madrid Agreenrent: WIPO

Treaties: Budapest Treag,: PCT: lndian Patent Act 1970 & recent anrendments. IPR and WTO reginre

- Consunrer protection and plant genetic resources. Trarrsfer ol'techn<.rlogy and patent sharing.

NIodu lc III ( l5h rs )

Patents and Patent Laws: Objectir,es of the patent s),stenr - Basic- principles and general requirements

ofpatent lalr.. B iotechnological inventions and patcnt lau - l,egal development - Patentable subjects

and protection in Biotechnologl. patentability of nr icroorganisrns- plant pat!'nt. ar')inlal patent-
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patentability of genes and vectors - FDA. Legal protection for plants and other higher organisms.

plant breeders' rights arrd larmers' riglits. Sui-generis plant variery protection.

Module lV(l5hrs)

Patent Filing Procedurcs - National & PCT filing procedure. Tinte t}ame and cost. Status ofthe patent

applicatiotls- Precautions while patenting. disclosure/ nondisclosure. financial assistance lbr patenting.

introduction to existing schenres. Patent liccnsine and agreement. Patent infringement - meaning.

scope. litigation. case studies.

Refe rences:

l. Intellectual Property laws: containing Acts. rules &arnp: regulations. Universal Law

Publishing Co.

2. CRC Handbook of Laboratory Safety. A Keith Furr. CRC Press

3. Recombinant DNA Safety G uidelines.1990. Departntenr of Biotechnology, Ministry of
4. Science and Technology, Govt. of lndia

5. Intelleclual Property law. A Chandrashekaran. C Sitaraman and Co Pvt. Lrd.

6. Intellectual Property Protectiorr and Sustainable Developrnent. Philippe Cullet

7. Bioethics. Shaleesha. A Stanley, Wisdom Education Servi
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MSBCH03002: PROTEONIICS (('ontact hours: 561

Course Learning Outcomes:

Upon successfully completing this course. the students will be able to

I . To explain Proteomics

2. To analyze Structural Proteomics

3. To explain Proteomic Techniques for Analysis

4. To explain Protein expression and Proteomic approach for Clinical studies

Module - I - Introduction to Proteomics (l2hrs)

Huntan genome - Genomes to Proteomes - HUPO -Hurlan Proteome Project. Branches of proleomics -

Protein e\traction Methods: Subcellular fractionation. Density gradierrts. Ultrafiltration. - Protein

lractionation - Affinity purification -Removal of interfering compounds. salts. DNA. lipids. Protein

solubilization methods. chaotlopes. deter-qents. etc - Sample harrdling and storage - Stable Isotope

Labeline rvith Anrino acids in Culture (SILAC).

N{odule lI - Structural Proteomics (l2hrs)

Protein structurc-tirnctiorr relationship - Disulfide bonds. Post translatirrnal nrodificatiorrs-

Glycosylation. Phosp horl'lation- other nioditlcations. Applications - melhods lbr detection oi protein

protcin interactions - Yeast I and 2 hl,brid svslenrs - I'hage displal - Surthce Plasnron Resonance

(SPR) - Fluoresccnce Resonance Energy Trarrsfer (FRET).

Nlodule III-Proteomic Techniques for Anall'sis (l6hrs)

lD and 2-D gel electrophoresis - Mass Spectrometry - Principles - MALDITOF - RP chromatography

/Tanderr mass spectrometrl - Protein sequence anail'sis -Peptide mass tinger printing- N-lernrinal

determirration metlrods- Prolcin modification - Protein rnicroarral's - Tissue microarray - Infra red

Protein arral' rvith Quantitative Readout (IPAQ) -- Algorithrns for proteomics --()Iv{SSA - SEQUEST -

MASCOT.
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Module fV Protein expression and Proteomic approach for Clinical studies (I6 hrs.)

Protein expression: E\pressiol.r Systems -, E. coli. Yeast- Pitchia pastoris, Bacculovirus - introduetion.

detection and puritication ol expressed tral'tsgenes - antibodv capture - antibod) generation and

Entineering -Protein/peptide chenrical s) nthesis - Protein-polynucleotide interactions Reconstitution

of proteins in lipid vesicles. - Liposomes-Peptide and protein drugs.

Proteomic approach tbr Clinical studies: Protein Biomarker Discovery and Validation - lory abundance

and hl,drophobic proteins. High through put techniques to ider.rtifl, protein molecules in sample Bocly

tluid plofiles. blood disease profiles. diabetes proliles stroke and myocardial infarction, Alzheimcr,

Proteomics in Biotechnologl,.

References

l. Twyman, R.M. (2014) Principles of Proteomics, Taylor & Francis group, New york, USA.

2. Comai.. L. Katz,.J., Mallick, P. (2017) Proteomics: Methods and protocols. Humana press

Inc., New York.

3. Cathy H. Wu.C.H. Cecilia N. Arighi.C.N. and Karen E. Ross. K.E. (201 7) protein

Bioinfomratics. Humana Press Inc.. New York.

4. O'Connor C-D. and Homes. B. D. (2007) Proreomics, Scion publishing Ltd., Banbury.



63

MSBCH03O03: PLANT AND ANIMAL CELL CULTURE (Contact hours: 551

Course Learning Outcomes:

Upon successfully completing this course, the students will be able to

L To explain about aninral Cell Culture

2. To analyze tissue culture techniques

3. To explain about the production ofnovel plants

4. To understand the protoplast culture

Module I (l2hls)

Animal Cell Culture: Historical Background, lmportance arrd progress in Anirnal Cell Culture

Technologl,. Laboratory setup and equiplnent's- aseptic technique. different cell culture media and

supplements, Intportance of Serum and Seruur Free Media. preparation and sterilization of cell cttlture

media and supplemerrts.

XIod ule II (l2h rs)

Tissue culture techniques: Disaggregation of tissue and primary culture, Tlpes of priman' culture:

Chick enbrlo fibroblast culture; Chick Iiver and kidney culture: Secondary culture; Trypsinizatior.r; Cell

separation : Continuous cell lines; Passage number; Anchorage and Anchorage independent cells and

culturesl Suspension culture; Organ culture and Histot.\,p iccultures: tissue specific stem cellsi embryonic

hematopoietic and neural stem cells. classification and sources. uses.

Module III (lShrs)

Productior] of novel plants: Tissue culture as a technique to produce novel plants and liybrids. tissue

culture 6tedia. initiation and maintenancc of callus and suspensiot.t cultures. single cell clones.

Or 
-eanogerres 

is. somatic enrbrlogenesis. Transfer and establishnent of u'hole plants in soil. Shoot tip

culture. rapid clonal propagation and production ofvirus tiee plants. enrbryo crtlture and entbrl'o rescue.
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l\Iodule IV ( 16h rs)

Protoplast cullure: Protoplast isolation. culture and tusion: Selection of hybrid cells and regeneration of

h),brid plants: S;,mmctric and a$mrnetric hl,brids. cybrids. anther, pollen and ovary culture for

production of haploid plants and hornozvgous lines. Somaclonalvariation.lnv itro mutation-sexual

incompatibility and male sterility Cell culture reactors: Scale up in suspension and in monolayers rvitli

an example eaclr.Geneediting. sene knock out. Applications in cell culture.

References

l. Freshney, Culture of Animal Cells: A Manual of Basic Technique and Specialized

Applications, Wiley Blackwell

2. Ed. lohn R.W Masters Animal cell culture-Practical approach 3rd edition, Oxford

unlverslty press.

3. R. Sasidhara. Animal Biotechnology MJP publishers-Chennai.

4. Plant biotechnolog)!J Hamnrond. et.al; Springer Vcrlag

5. Biotechnologl in crop impror,ement -H S Chas la.

6. Practical application of plant ntolectrlar biolog1.ft J Henn,. Chaprnan arrd Hall.

7. An introduction to plani tissue culture-M K Razdan. Oxford &lBH

8. Cell culture and sonratic cell genetics ofplants (vols.lto3)-A K vasil. Academic press.

9. Principles ofplant biotechnology: An introduction to genetic engineering i^ plants SH

Mantell. Blackwell Scientific Publications.

10. Advances in biochenrical engineering/ Biotechnology-Anderson, et.al, Springer.

I I. Plant cell and tissue culture-S Naral,answanty. Tata McGra.rv Hill Education Indi
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N{SBCH0{Cl 8: NIITRITIONAL BIOCHEMISTRY (Contact hours: 561

Course Loarning Outcomes:

Upon successfully completing this course, the students will be able to

I . To explain the basic concepts of nutrition

2. To explain the nutritional role ofproteins and carbohl'drates

3. To study the nutritional aspecls of minerals and vitamins

4. To understand the nutritional aspects of fats. Nutrional management of various diseases.

\l odu le I(l2hrs

Principle food components. Balanced diet, Nutritional Requirement, recomrnended daily

requirenrents- Recommended dietary allouances (RDA). Bodl composition and energl'

requiretxents. Measurenrent of energy expenditure. direct and indirecl calorimetry. BMR

Factors affecting BMR.

Module II (l {hrs)

Nitrogen balance and rruscle proteirr turnover. essential and non-essential amino acids- Protein

requirellrent, Biological value of proteins. Protein calorie deficiency stale, Krvashiorkor

andMarasrnus.Carbohydrates- role and imponance in diet. classification. dietary liber

N{odule III (l6h rs)

Mineral Nutrients - Micro nutrients and Macro nutrients. dietary sources. deficiencl symptoms

and recommended dietary allowances of trace elements and macro minerals (Calcium,

Phosphorus. Magnesiunr. Iron. Sodiurn- Potassium. Iodine. Zinc).
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Vitamins: Fat soluble vitanrins- Biological sources" requirenrent. lunctions and deficir.trcy

syl'nptonls of vitamins A. D. E and K -Water soluble vitarnins- classificatiorr. properties.

dietary sources. requirenrent. chemislry and ph1'siological significance of thianrine. riboflavin.

niacin. pantothenic acid, vitamin tl6. lblic acid. biotin" vitamin B l2 and Vitamin C.

N{odule IV ( l4hrs)

Essential 1-atq, acids, energy value of fats. phospholipids in nutrition. Starvation, Nutritional

management of diabetes and obesity. Nutritiorr tirr inthnts, children. pregnant and lactating

u,omen and in old age. Importance olnutrition under stress conditions.

Rcfe rrnce

l. Food Lipids Chemistry, Nutrition. and Biotechnology, Casimir C. Akoh 2016,

4thEdn. CRC Press Taylor &Francis Group.

2. Essentials of Human NutritionSecond Edition. Jim Mann, A. Stervan Truswell. 2002

2ndEdn... Oxford University Press Inc.. New York

3. Harper's Illustrated Biochemistry, Victor Rodwell and David Bender and Kathleen

Botham and Peter Kennelly and P. Anthony Weil20l8, 3lst Edition. Tata l\{c.Graw

Hill Eduation.

4. Trace Elements in Human and Animal Nutrition. E. Undenvood. 1977 4th Edition.

Academic Press.

5. The Book of Human Nutrition. MS. Bamji, Kamalakrishnasrvarny and G.N.V.

Brahmam ZOlT - 4th Edition. Oxford&lbh Publ.

6. Essentials offood and nutrilion. Vol. I and 2. M.S.Srvaminathan. 1974, Ganesh &

Co. Madras. India.

7. Nutritional Biochemistry. Patricia Trueman.2007, Mjp Publishers.



63

MSBCH0{Cl9: PLANT BIOCHEX'IISTIIY (Contact hours: 561

Course Learning Outcomes:

Upon successfullv completing this course. the students rvill be able to

'fo explain the plant cell structure, antioxidant defense system in plants

To analyze the process of photosl,nlhesis

To study the importance of plant hormones

To understand the secondary nretabolites and stress metabolism in plants

]Iotlule l(l2hrs)

Structure and functions ofplant cell- cell $all. plasmodesmata. merislematic cells, vacuoles,

secretar) systenls and root quiescent zone. Absorplion. adsorplion and lransport ofwater and

ions in plants. Evapotranspiration. Anlioxidant defense sl stem in plants: Enzynratic and non-enzl rnatic

components ol antioxidative def ense mechanism.

Module II (l{hrs)

Photoslnthesis: lntroduction; Photosl'nthetic pigrnents (chlorophl,lls. carotenoids &ph1'cobilin's). PS I

and PS II their locationst Photophosphorylalion - coupling bet\a'een electron transport and generation of

NADPH and AT Chloroplast ATP synthase, Complexes associated s ith th1'lakoid nrembranes, light

harresting. conrpleres. Pathsa1, and regulation of CO2 fixation in C3, C.l and CAM plants:

Photorespiration- pathrval' and its signilicance.

l\Iotl ule III (l{hrs)

Plant hormones: Structure. Binsl,nthesis. phlsiological tunclion and mechanisnr of action of plant

hornrones-auxins, gibberellins. cr tokinins- Indole acetic acid. ethvlene and abscisic acid. jasmonic acid.

l)hotochemical arrd hormonal control in plants. Seed gernrination and dornrancl,. Factors ellicting seed

gernrination and biochernical changes during seed germinatiorr.
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Module IV(l6hrs)

Secondary metabolites in plants: Nature, distribution, biosynthesis and function of plant terpenoitls.

phenolics. lignin's. Flavonoids. tannins, and alkaloids. Stress metabolism in plants: Bioic and abiotic

stresses. salinity, \\'ater slress- heat, chilling and their impact on plant grorvth. Heavy metals. ratliations

and their impact on plant gro\\1h. criteria of stress tolerance. Use of pheromones and pest management.

Plant based edible vaccines, types. properties. advantages and disadvantages.

Reference

l. Plant Biochemistry Hans -walter Heldt Birgit piechulla in cooperation rvith Fiona Held, 201l,
4thEdn, Acadenric Press. London NWI 7By, UK.

2. Introduclion to planr physiologl,, William G. Hopkins and Norman p. A. Huner.200g_4

thEdn.. John Wilel' &Sons. Inc.

3. Plant physiology, L. Taiz and E-Zeigrer,2003, 5thEdn., Sinauer Associates, Inc., pubrishers.

4. Introduction to plant biochemistry. T w coodrvin and E I Mercer. 19g3, pergaman press. oxford,
NY.

5. Se'cd ph1siologr older elopnrent and ,!:emrination. J D Be\ lcl and M black. I99.1. 2ntlEdn. plenunr

Press NY.

6. Biochemistry and Molecular Biology of plants by Bob. B. Buchanan. w. Gruissen and R.L. Jones,

2000.Published bl American Society of Plant Physiologists and distributed by panima Educational
Book Agenc) , Nerv Delhi.

7. Inlroduction to plant Biochemistry (Goodu in).

8. Plant Biochenristrl,and rrolecular Biology (p.J.Lea and R.G.Heagood).

9. Plant biocliemistry b1'P.M Del and J.B Harborne lrarcourr Asia prE Lrd.. Singapore
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Course Learning Outcomes:

Upon successfully completing this course. the students rvill be able to

I . To explain about scope of Endocrinology, endocrine system, hormones and second messenger

system.

2. To analyse the hormones ofHypothalamus, pineal gland, Thyroid gland .adrenal gland -pancreas

hormones involved in calcium metabolism and neurohormones.

3. To understand lrorm<lnes of female and male reproductive system

4. To understand various endocrinopathies.

Module I (l2hrs)

\Iod u le II( l6h rs )

The Endocrines ol Hl.pothalarrus- Hlpo-Phisio tropic hormones- Neurovascular h}'pothesis. Pituitary

gland hormones- chemistry and biochemical functions. Pineal gland hormones- chernistq' biochemical

l'unctions- mechanism of action. Thlroid gland hormones- chemistO' biochernical functions-

mechanism of action. Parathl,roid glands- lriochernical t'unctions. Adrenal gland: Hormones of adrenal

gland- chemistry- mechanism of action biochemical lunctions. Pancreas- Insulin/glucagon: chemistry-

hiochemical functions- mechanism of action. Somatostalin. Hormones int'olving in calciunt

metabolism- chemistrl- mechanism ofaction. Euro-hormones- the brain-renin angiotensin- Uroteusin-

neuropeptides.

Module III ( l,lhrs)

Ijormones of f'enrale arrtl male reproductile system: Ovarian steroitl hormones chenristry'- biosynthesis

and transpoft: SYnthesis. chemistry, and metabolisnl of androgens- dynamics of steroid hormone

prodLrction antl rletabolisnt mechanisnrs of action of ser steroid horntones Testicular atld ovarirn

MSBCH04C20: MOLECULAR ENDOCRINOLOGY [Contact hours: 56]

Definition and scope of Endocrinologl'- Historical and anatornical aspects of mammalian endocrine

system. Definition of a hormone- chen.rical nature of mammalian hormones- types ol hormone

receplors- secondary messenger system. general mechanism of peptide and non- peptide hormones

action. Feed-back regulation of Endocrine Syslem.
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determining genes - N'lullerian-inhibiting substance genes- molecular basis of male and female

contraception.

l\{odule IV(l4hrs)

Endocrinopathies: Hvpo-physical. Thlroid. parathyroid. adrenal and pancreas. Disorders of pituitary

honnone a\is- thyrotoxicosis- hypothlroidism- Hashimoto's thyroiditis- rnetatrolic bone diseases-

Cusl.tit.tg st ndrome- Addison's diseases Diabetes mellitus- androgen deticiencl' syndrontes- Testicular

neoplasm Klinettlter's syndrome and Turner's slndrome. Clinical evaluation of endocrine functions-

ovelvtew-

References

l. Henry M. Kronenberg, ShlomoMelmed. Kenneth S. Polonsky, P. Reed Larsen.'

William Textbook of Endocrinology, I lth ed. Saunders Elsevier 2008

2. Bolander. F. F. Molecular Endocrinology, III ed. Academic Press,2004.

Suggested Reading:

l. Lehninger's Principle of Biochemistn..: Nelson Cox.3rd ed. MacMillianWonh publ. 2000.

2. Endocrinology: Mac E. Hadely. 5th ed. Pearson Education, 2000.
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)ISIICH0{C21: I'lL.{( 'IlC.-\ I- \-II

l. Estimation of total protein

2. Estinration of ViGC from fruit.iuice.

3. Estimation of calcium from milk.

.1. Estimation oftotal phenolic content liom black-Tea.

5. Deternrination of iodine number front vegetable oil.

6. Estimation ofphosphorous froni milk.

7. Isolation ofegg albumin fronr egg rvhite.

8. Isolation ofcholesterol from egg yolk.

9. lsolation of starch from potatoes.

10. lsolation of casein liom ntilk.

I l. Preparation of extracts of crude drugs/lierbs by successive solvenl e\traction mellrod lo record

the percentage ),ield and ttrr subjecting them to phltochenrical scrcening

12. Preliminary phytochemical screening

a. Cold and hot extraction methods

b. Qualitative chentical examination. - Detection of phyloconstituenls hy test tube rlred]ods Alkaloids

phenolcs. flavonoids. gll cosides. steroids. lriterpenoids. saponins. tanrtins.

13. Identification ofalkaloids in a mixture bv TLC

14. Quantitative anall,sis of phytoconstituents by various nrethods

a. Determination oftotal phenolic content

b. Deterrninalion oftotal flavonoid content

c. Determination of total antioxidanl activity

15. Screening ofherbal extracts/products for free radical scavenging and antioxidant activities.
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16. Isolation ofnatural products by column chromatographl,

Rel e ren ce

l. Krause's Food and Nutrition Care process. (2012); Mahan. L.K Srrings, S.E.

2. Raymond, J. Elsevier's Publications. ISBN- 978-l-4377-2233-8.

3. The vitamins, Fundamental aspects in Nutrition and Health (2008)l G.F.

4. Coombs Jr. Elsevier's Publications. ISBN-13- 978-0-12- 183493-7.

5. Principles of Nutritional Assessment (2005) Rosalind Gibson

UniversityPress.DebojyoriDas's Biochem istry Book

Orford
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MSBCH0-|E07: BIOSTATISTICS [Contact hours: 60]

Course learning Outcomes:

Upon successfully completing this course. the student will be able to

l. Denronstrate the classification ol statistical data, data presentation- concepl ofpopulation and

sample and various approaches used in sanrpling-

2. Apply numerical, tabular. and graphical descriptive techniques commonly used to characterize

and surnn'larize statistical data.

3. Explain the types of correlation benveen variables. concept of regression and probability

4. Apply the tests ofsignificarrce.

5. Explain the basic principles ofexperinrental design and ANOVA.

\lod ule I (17 h rs)

Data: Population and sample- sampling theory. nrethods of sanrpling - random sanrpling and non-

randonr sanrpling. Dif]'erent t1,pes of nutrerical data - printary' and secondan' data- qualitative and

quantitative data. ranked data, discrete and continuous data. Presentation ofdata. Frequencl'distribution

tablcs: Relalive and cumulative frequencv distributions, Craphical representation ofdata: line charts, bar

charts, pie chart. pictograms. hislograms. frequencl' poly-gon" frequencl cttrr e. ogir es.

Ilodule II ( l5h rs)

Measures of central tendenc): arithnretic mean, nredian. mode. geometric mean and harntonic nrean.

Measures of dispersion: range. interquartile range. variance and standard deviation. coelficient of

variation. Correlation and regression: t),pes ofcorrelation bet\\'een variables. scatter diagram. correlation

coel'ilcient. regression coeflicient. regression line. Normal distribution curve - syr.llmetric and

asl nrnretric. kurtosis and skeu ness.
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llotlule III ( 13 hrs)

Probabilitr': Dellnition ofprobabilitl', Pernrutation and conrtrination. random erperinrenl, sample space-

everlt, tvpes of events. Conditional probability. Addition and multiplicatiorl theorems of probability.

Morlulc IV (l5hrs)

Tests ofsignificance - Estintation. confidence limiI. degrees of freedonr. level ofsignificance, standard

error. p - value. testing ofhvpothesis - Student's t-test. z-test, chisquare test. Principles oferperimental

dcsigns: completell' randomized. randomized complete block design. Latin square designs, augmented

block design, sinrple bacterial e\perimenrs, analysis of variance (ANOVA).

Refc rences

I . Principles of Biostatistics. Pagano M. & Kinrberlee G. Duxbury Press. 3rd edition. 2022.

2. Biostatistical analysis. Zar, JH. Pearson Education. 5th edition.2010

3. Fundamenrals of Biostatistics. Khan and Khanum: Ukaas publicatio^s.6th edition 2020

4. Biostatistics-Hog, it rvorks. Steve Selvirr; Pearsorr Education. 2003

5. An Introduction to Biostatistics. N. Curunrani.

6. Probabilitl'and sralisrical Inf'erence. Hogg R. v. Tanis E. A.. prentice Hall, Nerv Jerser,.

7. Experi,rental Design Data Anall,sis lbr Biologists. euin, G. p. & Keogh M. J. Cambridge

University Press.

8. Statistical Methods in Biology. Bailel NTJ, Cambridge Universiry' press.

9. Biostatistics for the Biological and Health Sciences. Marc Triola. Mario Triola. pearson.
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MSBCI{04E08: DEVfLOPI\IENTAL BIOLOGY (Contact hours: 5,ll

Cou rse learning C)utcomes:

Upon successfully completing this course. the student will be able to

l. To analyze the basic concepts of developnrental biolog),

2. To erplain manrmalian embryonic development

3. To explain cell signaling and conrmunication during development

4. To understand organogenesis in nrodel organism and aging.

History and basic concepts of development: Potency. commitment. specification, induction.

competence, detenrination and differentiation. Morphogenetic gradients. cell fate and cell linerges.

stenl cells. genornic equivalence and the cytoplasnric determinants, irnprintirrg, mutants and transBenics

in analysis of development.

I\Iodule II- Early embnonic dcvclopnrent (l2h)

Early mamnralian developnrent: Production and structure of human ganletes. Molecular events during

mammalian fertilization. acrosonre reaction, z)'gote and prevention of polyspemry. Patterns and

molecular nrechanism of nramnralian cleavage, fornration of blastula, gastrulation. neural tube and

dilferentiation of neurons. Formaliorr of extra embryonic menrbranes. anterior-poslerior. dorsalventral

and left-right axis formation.

Nlodule III Cell- cell comnlunication and signaling in development ( l5h)

Concepts of induction and competence. epithelial-mesenchl,nral interactions. role of FCF-RTK

path\\a)'. JAK-STAT. Hedgehog lamill. \\'nt lamill. T(iF-p supertamill,. Notch pathuay and

dcvelopmental signals liort.t !'\tracellular matris. Justacrine signaling and cell patterning.

l\'lodule IV- l\Iodcl organisnrs, organogenesis and Sex determination ( l 5h)

C. elcgans: Studl of cell lineage. mosaic derel0prr.rcnt and organogenesis lulva lirrnration. Arcs and

pattcnt tbrntatioll in Drosophila and Arrphibia. Orgarrs derive tiom ectodcrnr. mesodcrnr and endotlernr.

N'lndule l- Introduction to Developmental Biology( l2h)
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Vertebrate eye lens induction and development of telrapod linrb. Sex deterrnination in Mammals and

Drosophila. Metamorphosis of frog. regeneration in Salamander limbs and mamnralian liver. Ageing:

q'pes, Theories of ageing -Telomeres and Telomerase. Regulations of ageing process. Anti-ageing

approaches.

Rel'erences

l. Balinsky. B.l. (2012) An Introduction to Embryology, Cengage- Boston.

2. Gilbert, S.F. (2013) Developmenlal Biology, Sinauer Associates lnc., Massachusetts.

3. Wolpert. L., Tickle, C., Arias, A.M. (2015) Principles of Developnrent. Oxford University

Press. Oxfbrd.

4. Slack, J.M.W. (2012) Essential Developmental Biology, Wiley Blackwell Publishers. New

Jersev.

5. Kanungo, M.S. (2005) Genes and Aging. Cambridge University Press. Cambridge

1\ISBCH0{[09 :PHARI\IACOLO(;Y AND TOXICOLOGY

IContacthou rs:56 |



63

Ciourse le:r rning Oulconres:

Upon successfully completing this course, the student will be able to

I . To explain about dosage forms, route of administration, site of action & Mechanism of action of

drugs.

2. To analyse about the metabolism ofdrugs.

3. To understand about the drug potencl,and drug efficacy &Clinical Toxicology.

4. To explain the various pharmacological activity ofdrugs.

l\Iodule I ( l,lhrs)

General Pharmacologv :lntroduction to pharmacology. sources of drugs. Classification of drugs

based on sources, dosage forms. route of administration. site of action of drugs. Mechanism of

action. concept of receptors, combined effect of drugs. factors modifling drug action. Dose

response curve- ED50 and LD50.

Module II (l4hrs)

Pharmacokinetics: Absorption and distribution of drugs. importance of drug - protein interaction.

Drug metabolism: cherrical path\va)'ofdrug nrelabolism, phase I and phase ll reactions- role of

c),tochrome P450. non- nricrosomal reactions of drug metabolism. drug nretatrolizing enz),n'res.

Drug elimination ol liver and kidney. Ceneral principles of chemotherapl: chenrotherapy of

parasitic int'ections. fungal intections. viral diseases. Introduclion to immunomodulators and

chemotherapy of cancer.

N{od ule III ( l.1h rs )

Therapeutics: Biocherlical mode of action of antibiotics- penicillin and chloramphen icol. actions

of alkaloids. antiviral and antimalarial substances. Biochenrical mechanism of drug resistance-

sulphonamides. Drug potency and drug efficacl. Clinical Toxicologl, Definition. classification of

t<.rxicity - occupational, environmental and pharmaceutical. Tl pes of t<lrins and their mechanism

of' aclion. Factors al-tecting tosicitl- Drug tolerance- intolerance. addiction. allergy.

hypersensitivitl. antagonism and s) nergisnl. Methods of detcction.

Module IV (l4hrs)
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Screening for pharnracological activitl: Analgesic. anti-inflammator\ and antipvretic agents,

gastrointestinal drugs. antiulcer and Iaxatives. antioxidants. anticancer and anti-fertilitl' agents.

Drugs for metabolic disorders like antidiabetic. anti-hy'perlipidemic. anti-obesity and

hepatoprotective agents. Drug abuses and their biological effects. Rational prescription of drugs.

Toxicity of anticancer drugs. Clinical syrnptoms of toxicit_"- and marker parameters.

Ilelt,re nces

l. F S K Barar, Essentials of Pharmacotherapeurics, S. Chand Linrited.2000.

2. J. Lippirrcotco, pharmaceutical chemistry. Philadelphia.

3. Bertram Katzung. Anthony Trevor, Basic and Clinical Pharmacolog. McGraw

Hill Prot'essional. 20 14.

4. Golan. David E., Armen H. Tashjian, and Ehrin J. Armstrong. eds. Principles of
pharmacology: the pathophysiologic basis ol drug therapy. Lippincott Williarns &

Wilkins. 2011.

5. Klaassen. Curtis D., ed. Casarett and Doull's toxicologl,: the basic science of poisons.

McGrara-Hill.20l3.

6. Screening methods in pharmacology. Robert A Turner. academic press. Nervl,ork.

7. Goodman & Gilnran. The pharmacological basis oftherapeutics. Pentagon press.
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I\ISBCH00C00: Name of the Paper

Max. Marks: 40

Scction A

Anss'cr anv fivc questions. Each question carries 2 marks

(Revised Bloom's Taxononry level 1,2)

Section l]

Ansrver anv three questions. Each question carries { nlarks
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.\nster anv lhrce questions. Iiach question carries 6 l\ltrrks

(Revised Bloom's Taxonomy level 3,4.5)
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First Semester M.Sc. Degrec Examinrltion Noventber 2023

]ISBCH0lC0l : B,\SIC BIOCHL\IISTIIY

Max. Marks: 40

Section A

Answer any five questions. Each question carries 2 marks

1. What are the features of peptide bond?

2. Mention the forces stabilizing the structure of prot€in

3. Name two purines and draw their structure.

4. What are epimers? Give one example

5. What are the structura I differences between glucose and fructose?

6. Define stereoisomerism. What is its significance in protein chemistry?

Answer any three questions. Each question carries 4 marks.

7. Describe the structure of tRNA.

8. huGive a briefaccount on heteropolysaccharides.

9. Write short notes on protein hormones,

10. Describe the sequence of events which leads to the origin of life.

11. Explain DNA polymorphism.

Section C

Answer any three questions. Each question carries 5 marks.

63

(5x2=10 Marks)

(3x4=12 Marks)

12. Describe the chemistry and functions of lipids.

Section B



13. Explain the mechanisms of neu rotra nsm ission.

14. Write short notes on polysaccharides.

15. Watson - Crick Model of DNA,

16. Write a note on Blycosaminoglycans.
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(3x6=18 Marks)


