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Revised syllabus only for ss in zoology for 2a1,6-lgsession

Vikram Universiry, Ujjain
School of Studies inZoology & biotechnology

Biotechnolory Sem_II
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Revised syllabus only for ss in zoology for 201,6-lusession

Vikram University, Ujjain
School of Studies n Zoology & Bioteclurology

Biotechnolory Sem_III
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Revised syllabus only for ss in zoology for zaj,}-Lgsession

Vikram University, tljj ain
School of Studies inZoology & Biotechnology

Biotechnology Sem-IV
Scheme of teaching and examination under semester pattern Choice Based
credjt system (cBcs) for M.sc. program in Biotechnology w .e. f 2016-l$
Academic session

Crand Total of all 4 Semesters: Total Credits : 120
Total Marks : l2AA

M.Sc. Semester IV
Minimum Passing
Marks :
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Revised syllabus only for ss inzoology for zol}-LlSession

TABLE: GRADES, GRADE POINTS AND RAI{GE oF PERCE]YTAGE oT MARKS

Grade Points
r0 - ;lbor,e 8O.Ao/o

PASS
40.0 - 45.0yi

Ab- A Lcss than 40.0%

Nofe: while calculating percentage of lr4arks ancl for cieierminalion of the Grade rounding of lt4arksshall not lre done.

The L'c'c recommended the followingprocedure ro The Compuration rrs.n eutei <;,a6;-pbinr'e e{S0pa) and:C,i+mularive Giadl poim A'erage (CGpA):

i'- T}e'SGPA is the'ratio of sum of iha prodtrct of the number of credits rvith the Grade point.s
scored b1'a student in all the courses taken by a studenl and rhe sunr ofthe number ofcredits of
all the courses undergone by a sturCent. i. e.

SGP.{ (Si) : I (Ci x Gi,) / r Ci
Mrere, Ci - is tbe nuraber of credits of the i,h course an<J
Gi -is the Grade poinr scored by the sruclenr in the i,hcourse

ii' The GGPA is also cajcu.lated in the same manner taking inro #crun, all the courses underg,one
by a student overail the semesters ofa prograrn, i- e.

CGPA:I(CjxSj)/rCi
Where, Si -is the SGpA of tbe i,h semesler and /L\)Ci -is the Total nuntber ofcredits in that senrester.

iii' 
,. 'nt 

SGPA and CGP.A shall be rounclecl oiiro 2 clecimal poinis anci reported in tlre transcripts.

C
P

u : Aboye 60.0 _ 7A.Ao/t

Aboye 55.0 - 6A.0%
Above 50-0 - 55.
Above 45.0 - 5}.0o/o

[rb \*" r W

Lettel Grade
O . Outstandine
e'- bxcellent 9 Above 70.4 - 80.0?6,

Ytrry UOOO

r, ' (JOod

t : AEGAC."ee.-
?

6

5

4r. . FAIL, 0

0'

The Compur
Averase (CGPA)
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Revised syllabus only for ss in zoology for 201,6-llsession

Compurarion of SCpa and CGpA

Illustration for SGpA
r.=--..

Thus, CGprl:20x6.9 + 22J?j+ 25xj,6 + 26x6 +26x6.3 +25xg t.144= 6.73

II' Transc'ript (Format): Based on the above' on Letta'Grades, grade points and sGpA andccpA. the vikram u-niversity.uy irr* th" rranscripr;;;;:;**.sier and a con.soridaledrranscripl indicating the perforuance in ar] semeslers.

llr'

LOUrse

ffieoileL---

Credit Grade Letter G.ad. poiirt Credit Paint
/i'*-s:t -- n.--

) A 8
l.vrsqlI A ulill-lc I

- 

/
3x8=24

4 B+CoulseL

-

Course- 4

4x7=28 -
B 6 3x6=tgl- J

31
4l

H20 I

oCourse- j
eo,.*-?

IO 3x 10=30
c 5 Jr5:u
b 6 4x 6 =24

r39

Thus. SGpA = 139/ 2A = 6.95

Illustration for CGpA

Points .$enrester- I
Credits 20

Ae
:;:=:51-*I lemgsrer- 3 Sdmester- a Sem,ester- s Seuestef 6

25SGPA
I L,\'H 26 26
"u i f,.o 60 6.3 8.0
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Revised syllabus only for SS in Zoology for 2016-LlSession
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Vikram University, UjJaln
School of Studies inZoology & Biotechn ology,

Session 20t6tg

M.Sc. Biotechnology
Semester I

Paper I

Core BT PG 101. CELL AND MOLECTILAR BIOLOGY

UNIT-I.

l ' Rough Endoplasmic Reticulum (RER): Role in the synthesis, modifrcation andtargeting ofproteins.
2. Eukaryotic ceil cycre: check points, genetic reguration by cdK & cycrins.3 Biology of Cancer: Types, development and causes.4. Apoptosis: Definition, mechanism and significance.

UNIT.2

l. Nuclear Enverope oiE): Urtra structure of pore comprex, import of proteins andtransport of RNA.
2' Metaphase chromosome: Molecular organ'ization of chiomatin based on nucleosomeconcept, nuclear scaffold
3' Genomic organization in Eukaryotes: 'c'value paradox, repetitive and non repetitive

4. Molecular structure of DNA: A, B and Z forms.

UNIT-3

l. Molecular mechanism of replication of prokaryotic DNA.
?. ?NA damage and repair: general process.
3. Genetic code: Universal and exceptional.
4. Transcription in prokaryotes: Typical features.

UNIT-4
L bJf

l. Jranscriprion in Artu.yot"fiypical features
2. Translation: The g.l..1l p.ot..r'in prokaryotes and eukaryotes.3' Gene regulation in prokaryotes (rac'-operon): Reprerro, und induction, positive and. negative control, gratuitous inducer liCnfj.4' Gene regulation in Eukaryotes: Different levels of regulation of gene expression.

B

U- Mu N'ry4'-
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Revised syllabus only for ss in zoology for 20j,6-lT session

REFERENCES BOOKS :

l. Molecular cell Biology: J. Darnell ,H.Lodish and D. Baltimore scientific
American book,inc. USA.

2. Molecular Biology of the cell: B.Alberts, D.Bray, J.Lewis ,M.Raf( and
J.D.Watson ,Garlend publisher inc. N.y.

3. The science of genetics : Atherry, A.G., J.R. Girton and J.F. Mc Donald,
Saunders college publishing Co. ITp N.y.

4, Genetics : Analysis and principres : Brooker R.J. Benjamin / cummings,
Longman -inc.

5. Genetics : The continuity of Life, Fairbanks, D.J. and w.R. Anderson, Brooks /
cole Publishing co. ITp Ny,

6- -- Principal of Genetics : Gardner, E.J. , M.T. Simons and D:p. snustad Inc.7. 'Cenes VI & VII Lewin , B. Oxford University.
8. Molecular Biology of Gene : watson J.D., N-H^ Hopkins, J.w. Roberts ,and

Weiner The Benjamin pub. Co. inc.Tokyo.
9. Principal of cell & Molecular Biorogy : Lewish j.Klensmith and M.Kish ,

Harper Collins College pub. USA.
10' The cella Molecular Approach : Geoffrcy M.cooper,ASM press DC.uSA.11. concept of Genetics : williams s. Klug and Michael R. cummings, prentice

Hall International Inc. USA.

LIST OF PRACTICALS:

t. Study of chromosome behavior during Mitosis & Meosis.
2- calculation of mitotic index in growing root tips.(onion/garlic)
3. Influence of chemical (insecticide / drug ) on Mitosis and observe breakage of

chromosomes at anaphase .

4. Barr- Body(sex-chromatin ) preparation in buccal epithelial cells.
5. chromosomes bridge & Iagging chromosomes in peimanent Slids.6- culture of locaily available Drosophila *.ln. pr"puration of eggs, Iarva, adult

Male & female,
i - Squasii Prepar'atioii : poiyierre clir'oiiiosoiiies iri iiie iai r,a saiivar.y giarrti 1ri

locally available Drosophila OR chironomus .
8.

9.
I0.

11.

Study of liver oR whole mount preparation (slide) of Drosophila mutants
obtained lrom recognized stock center only.
Demonstration of mitocondria by vital staining.
Use of Light Microscope, calculation of magnification, measurements of cell
nuclease NC ratio , counting cells/ field (hepatic oR testicular )
colorimetric estimation of glucose, cholesterol , protein , RNA & DNA.,
ascorbic acid.

12- Absorption spectra of any colored solution of a substance.
13. Chromatography of Drosophila eye pigment. \.frr"

[\'9"*!r
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Revised syllabus only for ss in zoology for zarc-Lgsession

Vikram University, Ufain
School of Studies in Zoology & Biotechnology,

Session 2OtGLe,

M.Sc. Biotechnology
Semester I

Paper ll

Core BT PG 102. lmmunolory and Molecular Diagnostics

Unit- I

l. Cgmponent of Innate and.Acquired Immunity
2. Complement system and Inflammatory responses
3- Organ and cells of the Immune system: primary and secondary lymphoid organs.
4 - Major histocompatibilty complex.

Unit- 2

l. immunoglobulins: structures and classes
2. B cell maturation, activation and differentiation
3. T cell maturation, activation and differentiation
4. Hypersensitivity-Type I _ IV

Unit-3

Hybridoma technology and Monoclonal Antibodies.
Recombinant vaccines and clinical applications
Microchips & Taqman.
Real time PCR methodologies in clinical diagnostics.

I

2
J

4

Unit- 4

I Protein basec! molecr-rlar diagnostics e
blotting applications.

i
/

g. immr.rnonroteomics, ELISA ancl western
i

2 Molecular diagnostics of some common genetic and non- genetic {iseases e.g.
trinucleotide repeats, fragile X Syndrome. i/

3 Molecular diagnostics of diabetes mellitus and cystic fibrosis,.r'
4 Genetic counselling and genetic testing. /

//

lo
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Revised syllabus only for ss inZoology for zarc-Lgsession

REFERENCES: .
1. Immunology by Janis Kuby.
2. Essential Immunology By I.M.Roitt ELBS edition.3. Fundamentals of Immunology by William paul.

!. Immunology : An Introduction by Tizzart
5. Advance Immunology by David Male &others .6. A Hand Book of practical and clinical Immunology by G.p.T alwar& s.c.Gupta.7. The enzyme linked Immunosorbent assay (ELISAJ* volume I &2byAlister

Voller and Danis Bidwell.
8' W'B' coleman & GJ Tsongalis Molesular diagnosis for the clinical Laboratories,

2nd editidn . ;

9- Francesco falciani, Microarray technorogy through Apprications, Tayror &
Francis,2007

10' Jochen decker , Molecular diagnosis of Infectious diseases, Humana press.

PRACTICALS

1. Blood film preparation and identification ofcell.2' Demonstration of,rymphoid organs and their microscopic Examination .3. Immunization and production f,olyclonal antibodies 
)

, 4. Immunodiffusron.
5. Agglutination .

6. ELISA Antibody capture Elisa
7. ELISA Antigen capture Elisa.
8. Sepration of mononuclear by Ficoll Hypaque .9. Breeding of animals by different Routes.
10. Blood Group Antigen.
I i. Specific primer designing
12. Extracrion of nucleic acids (DNA & RNA) & proteins
13. Primer designing.

n

ll

t-
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UNIT- 3
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Revised syllabus only for ss in zoology for 20il.6-L}session

Vikram University, Ujjain
School of Studies inZoology & Biotechn ology,

Session Z0t6-tb

M.Sc. Biotechnology
Semester I

Paper ilt

Core BT PG 103. MOLECULAR ENDOCRINOLOGY
AND REPRODUCTIYE TECITNOLOGY

i

Definition and scope of molecular Endocrinology .
Chemical nature ofHormones. ' -----or '

Purificatiorr and characterization of Hormones.
Production of Hormones by DNA technology.

Hormones receptors - Identification, quantitation, purification, and physic-chemical properties.
rzlembrane receptors structure and signar transudation mechanism .N.uclear receptors -Stricter and functlon, orphan receptors .Eicasonoids and Harmon action.

Contraception.
Multiple ovulation and embryo transfer technology. :

:::1I :,f :rtrus.cycte by vaginal ,."r.'t""nn;qu".
surglcar technique - castration , ovariectomy ,vasectomy, tubectomy andlaprotomy.

Sex determination.
Embryo sexing and cloning
Genetic analysis of hormonal disorders
Transcriptional and post Transcriptionar reguratiorr of Hormones .

.

LI'NIT _ 4
t.
2.

J.

4.

l2-

\ $l&*'"t"-
'l 
o++tt/

/,ft
12

T



rat
)

,

)

)

)

I

Revised syllabus only for ss in Zoology for 2a1,6-lgsession

REFERENCE BOOKS :

L
2.
3.

4.
5.

6.

7.

8.

9.
10.

1r.

PRACTICAL EXERCISES :

Bioassay of any horm^one involving target tissue growth / differentiation.Radioreceptor assay for any t o.rIn" .-
RIA and ELISA for any hoimone or second messenger.Purification of any protein hormone .

Assay oi si.croitj dchycirogcnase.
Isolation and characterizalionof steroid / prostaglandin .Gel retardation assay for transcriprion ft, protein .Assay for protein phosphoryration c aur a.p"ntient protein - Kinase.Guanylcyclase assay in vitro.

Benjamin Lewin - Genes VII / V[I, oxford University press.
Lodish etal - Molecular Cell Biology .
Ethan Bier - The coiled spring Harblr press.
Freedman t.P., Molecular biology orsieroia and nuclearhormone receptors.
Litwack, G. - Biochemical action of Hornones , Academic press.
Zarrow, M.X. yochin J.IVI. and Machnhy ,J.L._Experimental

endocrinology.
Chatterjee C.C. -Human physiology (vol.Il )
!e1|leV, P. J. - Comparative V"rtrU*t" endocrinology.
Hadley Mac.E. - Endocrinotogy.
Greenstein ,8. - Endocrine at i-glance. i ;

Puri c'P- and varrook, p.R- - cirrent concepts of fertirify reguration andreproduction .

ry Austin ,C.R. and frshort ,R.V. _ Reproduction in mammal.13. Chinoy,N.J.Rao,M.V., Desaraj,K.J. and High I.anJ,fr.N _Essential
Techniques.

14' Jubiz, w. - Endocrinorogy: A logicar approach for crinicians.
], Ho*obin,D,F. Essantiat 6io.t 

"rr:rtry,Endocrinologyand nutrition.
16 Norris,D.O. - Vertebrate Endocrinology.y Austen, C.R. and short ,R.V. _n"p.oauction in animals .18. Edwards, R.G. - Human n"p.Jr'"tion.

I

2.

3.
4.
J.

6.

7.

8.

9.

t0.
I l.
12.
I3.
14.

lsHistological studies of endocrine gland.
Cyological studies of endocrin" giunO.
Histochemical studies of endocririe gland.
Study of vaginal histological during?strrs cyct".
Demonstration of estrus cycre rtroi uy ,uginar smear technique .+ lru

\rv\/-
13
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15.

16.

17.
r8.
19.

20.
21.

Revised Syllabus only for SS in Zoology for 20i,6-L}Session

I{isto}ogical demonstration of glycogen during reproductive cycle and
pregnancy.
Effect of testosterone, estradiol and progesterone.

(a) Male reproductive study by Weighti volume Measurement .

(b) Female reproductive structure by weight/ vorume Measurement
study of accessory reproductive structure after castration or ovariectomy
Sperm count.
Demonstration of surgical techniques.
(a) castration (b) overiectomy (c) Laparotomy (d) parabiosis (e) vasectomy
(f) tubectomy etc.
Demonshation of perfusion technique for the fixation of endocrine tissue.
Implantation of endocrine gland / tissue. ,

tj
\ ,,,

f. \-bw"
Jthv

t4
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h-]u

l
)l

)

t
l
,

I

)-

Revised syllabus only for ss in zoology for 201.6-19 session

Vikram University, Ujjain
School of Studies in Zoology & Biotechnology,

Session 2016-1r$

M.Sc. Biotechnology
Semester I

Paper lV

Core BT PG I04. MICROBIOLOGY

UMT- T

l.

4.

UNII'- 2

1.'2.
a
1

4.
UNIT _ 3

J.

4.
UNIT - 4

2.

3.

L
2.

Pure culture techniques and preservation methods, preparation of culturb
media, microbial staining.
Sterilization: Physical and chemical rnethods
Microbial Growth: Bacteriar growth curve, mathematicar expression,
T-:asurgment of growth and factors affecting groMh.
Microbial Nutrition : Nutritionar crassifi catioi of Microorganisms,

virus : T5pes, Isolation , cultivation ildentification, and viral replication.
structure an! mo+lrgrogy of Bacteriophage, rytic and ryrr6i";y;;. ""'
Life cycle of DNA viruses: sv 40, RNA. viruses: Retroviruses.
Cyanobacteria : General account und th"i, importance.

Infection and diseases, type of Infection, Mechanism of pathogenecity.
Bacterial Diseases : Staphyrococcar and ilrostridiar rooa ioiroring,Salmonel losis Sh igelloiis.
Fungal Diseases, Histoplasmosis, Aspergillosis.
Viral Diseases: Chicken po*. Hepatitis 6, and poliomyelitis.

Mycoplasma and diseases caused by them.
Bacterial Recombination : Transformation, conjugation, Transduction,
Plasm ids and transposons.
chemotherapeutic agents : cr assi fi cation of antibiotics, Broad spectrumantibiotics; Antibiotics from prokaryotes.
Anti- fungal and antivirar antibiotics, mode of action of.antibiotics

l.
2. lq
J.

4.

/,y Yury
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Revised syllabus only for ss in Zoology for 2o].}-lgsession

PRACTICAL EXERCISES:

Preparation of liquid and solid media for grouh of microorganisms.
Isolation and maintenance of organisms by plating, streakin! and serial
dilution methods. Slants and stab cultures. Storage ofMicro'organisms.
Isolation of pure cultures from soil and water.
Growth; Growth curve; Measurement of bacteria population by turbidometry
and serial dilution methods. Effect of temperature, pH and carbon and nitrojen
sources on growth.
Microscopic examination_.of bacteria, yeast and molds and study of organism
by gram stain, Acid fast.siain and staining for spores:
Study of mutation by Ames test.
Assay of antibiotics and demonstration of antibiotic resistance.
Analysis of water for potability and determination of MpN.
Biochemical characterizations of selected microbes.

I.
)

3.
4.

6.
7.
8.
9.

5.

1.

2.

3.
4.

5.

6.

REFERENCE BOOKS

General MicrobiologY, R.Y.lngraham , J.L.Wheelis, M.L.and painter, p.R. theMac$4illan press ltd. -,

Brock B iology of, Microogan ism, M.T.,Martinko, J.M.and parker, .1.p.", t i"Hall.
Microbiolo gy, Pelzer,M.J., chan , E.C.S. and Kreig ,N.R. Tata McGraw Flill.Microbial Genetics , Maroy,s.R., cronan, J.E. lr a-nd Freiferder, D.Jones,Bartlett PLrb

Mic.robiology- A raboratory Manuar, cappuccino , J.G. and Sherman , N.Addison Weseley.
A4icrobiolog_ical Apprication , ( A raboratory lVanuar in generar Microbiorogy)Benson , H.J.WCB: Wm C. Brown publishers.

l(

l*'- t6
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Revised syllabus only for ss in zaology for zoj,6-l0session

(6 hrs.)

Based on theory Papers l0l to I04

Max. Marks - I00

Total Marks - 100

)

t

l. Microbiological Exercise _ I ................ 04 Marks
? MicrobiologicalExercise -2 ........ .... }4Marks
1 Microbiologibal Exerci.se _ 3 04 Marks
1 Microbiological Exercise _ 4 ... 04 l\,Iarks5. Microbiological Exercise _ 4 ..6. Reproducti;;E;ffi"ilou;;;;;;;f ;. .'. ... ...... . .. ....'.. rosa,Hf7. Reproductive Endocrinololy Exercise _ 2 ... ....... 05 Marks8. -Spots based on Endocrinotogy 

. -.... l0 Marks
? CytologicalExercise - I ....... .......-...04Marks10. Cytological Exercise _2 .......A4Marks
11 Cytological Exercise -3 .........04Marks12. CytologicalExercise _4... .....-04Marks
]l Spotting basedon cytogenetics & Immunology ..... ..0g Marksy ImmunologicalExircise- I . ...-..;r.....05 Marks,]: ImmunologicalExercise-2. 

......05Marks
]9 Immunological Exercise-3. ......O6Marks17. Viva - Voce . 

....10 Marks18 Practical Record........ .......I0Marks

ty

t7
/P', Vw

SEMESTER - I BIOTECHNOLOqY PRACTICAL EXAMINATION.
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Vikrarn t_Jniversity, LIj.f ain LolL _V
School of Studies in Zoology & Biotechnology

B_iotechnology S -ll
Scherne of teaching and examination under semester pattern Choice Based
Credit System (CBCS) for M.Sc. Progra-m in Biotechnology we f 2016-16
Academic session

V

A)

\-\ %
\;#Y

G)'/ lB

M.Sc. Biotechnology Semester II
Code Theory/Practical Teaching scheme

(Hrs./Week)

Credits

Examination Scherne

\ F
(.) cO

oF

o

o

Max.
NIarks

a&
i-i

o
F

Minimum
Passing Marks

c.J

F
0)

Xr!
Eo

F
O

r Core

lu, PG

^201

Paper l: Enzyme
Technology

6 6 6 J 40 l0 50 l6

Core
BT PG
202

Paper 2:
Environmental Bio
Technology

6 6 6 J 40 l0 50 t6

Core
BT PG
203

Paper 3: Bio
Molecules and
Metabolism

6 6 6 J 40 l0 50 l6

I Core
IBT PG

204

Paper:4
Bioinstrumentation

6 6 6 J 40 l0 50 t6

corP r
LC l-4

Practical /: Based
on theory Paperf F
8{.}- [- (

,
6

0

6
?
6

+il;
t'L

a
150

a
ls

a
40

^b, A ?- SA a0'tl, v w_TffV
Tcltal 24 6 30 30 260 40 300

v

</\
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Revised syllabus only for ss in zoology for 201,6-L?,session

Vikram University, Ujjain
School of Studies in Zoology,& Biotechnology,

Session 20t6-t(b

M.Sc. Biotechnology
Semester ll

Paper I

Core BT PG 20t. ENZYME TECHIYOLOGY

l. Enzyme: Enzyme classificatior,& Nor"nclature, EC number
2.Mechanismofenzymecatalysis:Acid-Basecatalysis.
3. Mechanism of enzyme catalysis: Ivlptal ion catalysis.4. Ehzymes: Active sites, Subsirate specificity

UNIT-2
I. Enzyme Kinetics: The Michaelis_Menten equation2' Analysis ofKinetic data @etermination of Vmax, Lineweaver-Burkplot)3' E1-zrme regulation: Reversible Inhibition, Irreversible Inhibition andAllosteric Regulation
4- Enzyme Purification; Ion-exchange chromatography, Gei firtration chrom_atography, Affi nity chromatography

UNIT-3

1' characte rizationofpurified enzymes: X-.ay crystarography, Mass
Spectroscopy

2. Enzyme in medicaldiagnosiS
3. Enzyme therapy
4. Enzyme disorders in human diseases.

UNIT.4
l. Enzyme stability
1 E--.,..^^ r-L' Liiz}';ic lm;-iiobilizaiioi-i: - Tcclii:iqucs of iriinobilization,cxpcrimenial

Procedures of immobi I ization

3. Effect of immobilization on enzyme activity.
4. Industrial Application of irnmobilized enzynte

.. a t t

t

?

UNIT-1
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Revised Syllabus only for SS inZoology for 201,6-19 Session

PRACTICAL E)GRCISES:

1- Protein estimation methods: Lowry, Bradford and Spectrophotometeric.
2. Urease estimation in plant tissues.
3. Assay of acid phosphatase .

4. Assay ofAlkaline phosphatase .

5. Determination ofoptimum pH,
6. Determination of Km value.
7- assay of enzyme activity and Acetylcholinesterase estimation
8- Enzyme purification: Arnmonium sulphate precipitation, Ion exchange

- 1lromatography ,Molecular sieve chromatography .

^r 9. Checking of purity of enzyme by chromatogriphy.

!0. \Io]gcular weight determination of enzyme by Lrectrophoresis
11. Subi cellular fractionation of enzymes and urruy,

REFERENCE BOOKS

The nature of Enzymology by R.L. Foster.
Enzymes by Dixon and Webb.
Fundamental of Enzymology by pric and Stevens.
Enzyme Catalysis anci Regulation by Hammes.
Enzyme Reaption Mechapism by Walsch.
The Enzyme vol. I & II by Boyer.
Enzyne Structure and Mechanism by Alan Fersht.
Enzyme Assays: A Practicar Approach by Eisenthar and Danson.
Enzyme B iotechnology G.Tripath i.
Practical Biochemistry by plummer.
Practical Biochemistry by Sawhney and R. Singh.
Biotechnology - A new industriar revorution bf steve prentis

r {}_,-

)

1.
)
J.

4.

5.

6.

7.

8.

9.

r0.
t 1.

12.
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UNIT_ 3
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4.

UNIT _ 4
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Revised syllabus only for sS in zoology for 201,6-L6Session

Vikram University, Ujjain
School of Studies in Zoology & Biotechnotogy,

Session 2OL67O

M.Sc. Biotechnology
Semester ll

Paper ll

Core BT PG 202 ENWRONMENTAL BIOTECHNOLOGy

UMT_ I
1- Introduction to Environmentar poilution and contror measures .2' Air pollution technologies: Biohlters & Bioscrubbers for treatment of

Industrial waste.
3. Environmentalpollution in human health.4. Management of solid waste.

UNIT_ 2
l ' waste water treatment technorogy: Types of waste water, Major

contaminants in waste water, concept of ETp.
? Physical & Chemical methods of waste water treatment..3' Biological methods of waste water treatment: Aerobic methods( Activated

sludge proce:s,. Trickring fi lrers, B iorogicar fi rters, Rotating nio)ogical
contractors, fl uidized Bed reactor)4 Biologicar Methods (contact digestors, packed corumn reactors)

Bioremediation:'['ypes of Bioremediation, In- Situ & Ex- situ
El ioremed i ation tech n iques, factors a ffectin g B ioremed iation .
Biofuels: Bioethenol, B iodiesel, Biohydrogen, B ioremediation.
B ioferti I izers. B iopestecides
Biosensors

Parameters and standards of noise, air, water & waste water: significance ofvarious parameters, Standard adopted by CpCB & WHO.
Drinking water quality standards; efficient discharge standards for disposalon land, rivers & streams. o- -------'!

3. Bioindicators of aquatic pollution
4. Degradation of xenobiotics in environment.

\-"*
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Revised Syllabus only for SS in Zoology for 2016-W Session

PRACTICAL EXERCISES:

l. Determination of pH in the given water sample
2. Determination of DO in the given water sample
3. Determination of Cl in the given water sample
4. Determination of BOD in the given water sample
5. Determination of Hardness in the given water sample
6. Determination of CO2 in the given water sample

REFERENCE BOOKS

l. Environmental Biotechnology by Dr. Hans Soachim Jordning,Prof. Dr. Joseph
Winter

2- EnvironmentalBiotechnology by Lawrence K. Wang. Joo-Haw Tay,Volodymyr
3. Environmental Biotechnology by Geetha Bali
4. Environmental Biotechnology by Arvind Kumar
5. Environmental Biotechnology: Theory & Application By Evans,Greeth M.,

Furlong. Judith C.
6. Environmental Biotechnology: Advancement in water & waste water: By Z.tJjang.

M. Henze
7. Text book of Environmental Biotechnology: by Vinod Soni, Vinay Sharma
8. Environmental Biotechnology: Principal & Applications By Bruci Rittmann &

Perry McCarty
9. Environmental Biotechnology: Concept & Application By Soachim Jordning, Prof.

Dr. Joseph Winter

I \*n\/'
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Revised Syllabus only for SS in Zoology for Z}L}-Lgsession

Vikram University, Ujjain
School of Studies in Zoology & Biotechnology,

Session 2Ot6-9,

M.Sc. Biotechnology
Semester lt

Paper lll
|Ur'U

core BT pG 2}4BIOMOLECULES (wnrnsol,lsM
Unit 1.

l' Protein Purifications: chromatography and electrophoretic separation ofpro(eins,differential centrifugation and ul-tracentrifugatioi iechniques for proteins
- separation.

2' Primary structure determination ofproteins: sequencing and detection ofsequenced proteins.
3' secondary structure ofproteins: alpha helix and beta sheet struc,tures, turns andIoops.
4' Tertiary and quatemary structures of proteins: super secondary structures,domains, peptide symmetry.

Unit 2.

I' Fractionation and isoration of nucreic acids, structure of DNA

'ui'''J*ff 
t':iffiffl$*'#*',:"*'",#*;,t,,,}*=*:,",ffi ,.,3. Biosynthesi

pyrimidine deoxy_ribonucleoti-des.
4. DNA methylation.

Unit 3.

I ' Transcription factors, importance of transcription factors in gene expression.2. DNA denaturation, renaturation and DNA Ou*ug".---3' DNA repair: base excision r"prii nucleotide exc]sion repair,mismatch repair,
. error-pron repair. ' lrrr,rlslurr tsF

aril'q 
Transport through membranes, passive mediated transport, active transport

J.

4.

Carbohydrate metaboiism: pathways of grycorysis and tricarboxyric acid cycre.Energy metabolism: Respirator y ciair.i,rpl.*"r, electron transport andoxidative phosphorylation.

iil:%:',:ij,]|,]:'Jlf:,:::1sl.rnpoyTd:, coupred reaoions invorving A rpLipid metabolisrn: pathways 
"in""-"riJation of fatty acids

23
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Revised Syllabus only for SS in Zoology for 201.6-19 Session

Practical

Preparation of Standard curye of proteins, carbohydrate and lipids.
Estimation of total proteins, carbohydrates and lipids.
Estimation of nucleic acids.
D i fferential centri fu gation and fracti onati on of subcel lular organel I es.

Assay of enzymes activity and determination of enzynre kinetics.
Fractionation of mitochondria and determination ofATPase activity in
mitcchondria.

7. Paper chromatography, thin layer chromatography, separation of amino acids,
lipids and phospholipids.

8. Electrophoresis, separation of proteins.
9. Validation of Beer'sLambert Law
10. Determination of Absorption maxima

Reference Books

l. Fundamentals of Biochemistry 3'd edition by D. Voet, JG Voet, CW. Pratt, John
Wiley & Sons

2. Principles of Biochemistry 5th edition by Nelson, Cox and Lehinger, WH Freeman

3. ffi:r'#Iell Biology by Lodish, Berk, Kaiser, Kreiger, Scott, Zipursky,
Darnell

4. Biochemistry with clinical correlations by TJ Devlin, Wiley Leiss

5. Biochemistry by Zubey, Macmilan Publishing Company, New York
6. Biochemistry by CK Mathews, KE Van Holde, the Benjamin Qummings

Publishing Company, Melano Park.

\/ 'V{
/*t,

t.
2.
J.

4.
5.

6.
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Revised Syllabus only for SS in Zoology for 20L6-l[Session

Vikrarn Univercity, Uiiain
School of Studies inZootogy & Biotechnology,

Session 20116-14

M.Sc. Biotechnology
Semester ll

Paper lV

Core BT PG 204 BIOINSTRIIMENTATION

Photometry: Basic principal of colorimetry, UV- visible spectrophotometry
and IR- spectrophotome!ry.
Atomic absorption Spectroscopy: Principle, instrumentation and applications.
Mass Spectroscopy: Principle and application.
Fluorescence Spectroscopy: Principle, instrumentation and applications.

Column Chromatography.
Biosafely Cabinets.
Cas-l iquid chromatography and HPLC.
Electrophoresis: paper electrophoresis,agarose, Polyacrylamide and SDS -
PAGE electrophoresis; Isoelectric focusing.

UNIT - 3

l. X-ray crystallography and NVIR: Principle; Instrumentation and applicdtions.

2. Nephlometry and Turbidometry
3. Centrifugation :Principle,lnstrumentationand applir;ations
4. Ultrasonicaiion: Principle, Instrumentation and applications.

UNIT- 4

1. Microtomy, types, principals and applications.
Z. Microscopy : Light, Phase contrast , fluorescence and electron Microscopies.

3. Radioactivity Liquid, Scintillation Counter, solid Scintillation counters.

4. RIA and Autoradiography: Principle and applications.

tiMT - 1

1.

)'
3.
4.

UNIT - 2
l.
2.
3.
4.

W-
/ou W
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Revised Syllabus only for SS in Zoology for 201"6-16 Session

PRACTICAL EXERCISES:

Verification Beer's Law
Determ ination of absorption maxima
Electrophoresis of Proteins - native and under denaturing conditions.
Amino acid and carbohydrate separation by paper & thin tayer
chromatography.
Gas chromatography

Separati on of su b-cel I ular organel I es by d ifferential centrifir gati on
Separation of blood cells by density gradient centrifugation.

REFERENCE BOOKS

1. Physical Biochenristry : Apprications to Biochemistry and
molecular Biology by freifelder

2. Biochemical techniques : Theory and practice by Robyet and white3. Principals of Instrumental Analysis by Skoog and West.4. AnalyticalBiochemistry by Holme and peck
5. Biological.Specrroscopy by Campbell and Dwek
6. Organic Spectroscopy by Kemp
7- A Biologist's Guide to principles and Techniques of practical Biochemistry

by Willson and Goulding.
8. Principles of Instrumental Anarysis by Skoog , Hollar And Nicman.

1.
,)

3.
4.

5.

6.
_. 7.

'8.

)
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Revised Syllabus only for SS inZoology for 2AL6-W Session

SEMESTER . II BIOTECHNOLOGY PIL{CTICAL DL{IVIINATION .
(6 hrs.)

Based on theoryPapers 201to204

Max. Marks - 100

I
2.

J.

4.
5.

6.

7.

8.

9.

10.

I l.
12.
13.

14.
I5.
16.

Enzymology Exercise - 1

Ehzymology Exercise -2 '......... .........:....-
Enzymology Exercise -3
Ehvironment Exercise -l
Environment Exercise - 2

_Spots based on Environment
Biochemical Exercise - I
Biochemical Exercise -2 .........
Biochemical Exercise - 3
Biochemical Elercise -4 ...
Bioinstrumentation Exercise - I ....
Bioinstrumentation Exercise - 2 ......
Bioinstrumentation Exercise - 3 ...

Practical Record

8 Marks
6 Marks
6 Marks
6 Marks
6 Marks
8 Marks
4 Marks
6 Marks
5 Marks
5 Marks
4 Marks
4 Marks.
6 Marks
6 Marks

' 10 Marks
10 Marks

Total Marks - 100

Mt'lchP^t--
/n,* 
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aa.ra Revised Syllabus only for SS in Zoology for 2OL6-LB Session

Vikram UniversitY, Ujjain
School of Studies in Zoology & Biotechnology

BiotechnologY Sem-III

Scheme of teaching and examination under semester pattern

credit System (cBcs) for M.Sc. Program in Biotechnology

Academic session

* Currently available

Choice Based
we f 2016-18

Semester lil
Examination SchemeTheory/Practical Teaching scheme

(House/Week)

Credits

o

l-r

d
Lr

a

Max.
Marks

a
.:tlr

F

Minimum
Passing Marks

d
Lr()
Xr!

tr
(.)

aa F
Od
H

0

Paper 1: Genetic
Ensineerins

6 6 6 J 40 l0 50 t6

Paper 2:

Bioprocess
Engineering and

bioinformatics

6 6 6 ) 40 10 50 t6

Paper 3:

Industrial
Biotechnology
and animal tissue

culture

6 6 6
aJ 40 10 50 t6

J 40 10 50 t6
.J Paper: 4

l. Plant
Biotechnology*
2.Genomics and

Proteomics

6 6 6

6 4-6 100 100 40.-
11(

(':
Practical based on
Core Paperl-4

6 6

260 40 300
Total 24 6 30 30

1 z8
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Revised Syllabus only for SS in Zoology for 2Arc4fi Session

Vikram University, Uijain
School of Studles In Zoology & Blotechnology,

Session zAL6le

M.Sc. Biotechnology
Semester lll

Paper I

Core BT PG 301 GENETIC ENGINEERING

Unit- I
l. Restriction Endonucleases and DNA polymerases.
2. Cloning vectors : plasmids, bacteriophases, IvJl3, PUC 19, Cosmids and artificial

chrorh_osomal veCtors :
3. Gene cloning strategies: C DNA and genomic cloning; C DNA and genomic

libraries
4- Method of gene transfer in Prokaryotic and Eukaryotic cells.

Unit-2
I. DNA sequencing: Maxam and Gilbert method; using bacteriophage M13 method.
2. Site directed Mutagenesis: oligonucleotide- directed mutagenesis, PCR- amplified;

oligonucleotide- - directed mutagenesis, RanCom mutagenesis
3. Gene knockouts and creation of knockout mice: disease model.
4. Gene Expression Analysis.

Unit-3 |

l. Gene therapy for Genetic disorders: Ex vivo Gene theraphy, in vivo Gene theraphy.
2. Molecular Diagnosis of Genetic Diseases.
3. Gene Silencing: Si RNA technology, Micro RNA, Principles and applications of

gene silencing.
4. PCR and DNA Amplification.

Unit-4
L Methods of Primer designing and Gene construction.
2. Restriction fragment length polymorphism (RFLP) and DNA fingerprinting.
3. Bio safetv Measttres and Resrrlations for Geneticallv Ensineered Prodrrcts.
4. Patenting biotechnological products.

/*

lr,"yr'
t\\c!.,*/Y
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Revised Syllabus only for SS in Zoology for 20L6-LA Session

PRACTICAL EXERCISES:-

l. Bacterial Culture and Preparation of competent cells
2. Isolation ofplasmid DNA
3. Quantitation of nucleic acids
4. Restriction mapping ofplasmid DNA
5. Preparation of single stranded DNA template
6.GeneexpressioninE.coliandanalySisofgeneproduct
7. Transfection.
8. Purification & Quantitation ofRNA.
9. Protein Analysis
I 0. Restriction Mapping
I l. Bacterial Transformation.
12. Recombinant Protein Purification and Analysis.
13. Plasmid DNA preparation, Restriction Enzyme Digestion and cloning.

REFERENCE BOOKS :-

L Recombinant DNA - By Watson et al
2. Principles of Gene Manipulation, old and primrose
3. Gene Cloning: An introduction, Brown
4. Biotechnology : Theory and rechniques ( vol r& il, r9g5), chirikjian
5. Molecular Genetics of Bacteria, Dale
6. Molecular Cloning ( Vol I,ll & III, 2OOl), Sambrook & Russell
7 - Applied Molecular Genetics ( l9g9),Miesfeld
8. Cenes and Cenome ( I 991) , Singer & Berg
9. Molecular Biotechnology , Glick & pasternak
10. Plant Molecular Biology (vol. I 7 ll ,2002 ), Glimartin & Bowler
I l. Principles of Gene Manipulation and Genomics- primrose and rwyman .

12. Concept of Genetics - William S. Klug, Michal R. Commings.
iJ. Moiecuiar Biotechnoiogy - Bemari R. Giick, iack j. pastemak.
14. Genome - T.A. Brown
15. Biotechnology - A laboratory course- Jefrey M.Beckes, Guy A. caldwell, Eue

Ann Zachgo

Note:Ail text books are of tatest editions: NIJYW-

ry-/rb \rv: 
so
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Revised Syllabus only for SS in Zoology for 2Arc-M Session

Vikram University, Ujjain
Schoolof Studies inZoology & Biotechnology,

Session 20t6-1gt

M.Sc. Biotechnolory
Semester lll

Paper ll

core BT PG 302 BIoPRocESS ENGTNEERTNG AND BrorNT'oRMATrcs

l- Isolation, screening and maintenance of in:dustrially important micro@s.
2- Strain improvement for increased yield alidother desirable characteristics.
3- Bioreactor design: Types of fermentation, fermenters and fermentation media
4- Upstream processing: Sterilization, Aeration, agitation in bioprocess scale up and

scale down process.

Unit-Z

- I - Downstream processing: Firtration, centrifugation, sedimentation and
flocculation method of biosepration of fermentation products; Drying,
crystallization, storage and packaging of fermentation products.

2- Enzymatic bioconversions e.g. starch and sugar conversion process.
3- Cheese making by proteases and various other ewyme catalytic action in foodprocessing- I -- -'7r

4- Food ingredients and additives prepared by fermentation, theirpurification and
preservations.

Unit-3
l- Microbes and their use in pickring, producing corors and flavors.2- Bacteriocins from lactic acid Bacteria.
3- Proteins and nucleic acid Databases
4- The gene bank secluences to the databases. submitting DNA sequences to the

Unit-4
I - Computational tools for DNA sequence analysis.
2- Sequence alignment, pair wise arignment techniques, murtipre sequence

al ignment.(use of CLUSTA L)

D

)

l
r
s

I
)

)

I

J-

4-
Gene Annotation .

Submitting DNA protein sequences to databases. \ ,,-.

A^r ,h, \r*q/ sl
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Revised Syllabus only for SS in Zoology for 20L6-1A Session

PRACTISAL EXERCISES :-

1. Various immobilization techniques of cells, enzymes, use of alginate for cell
Immobilization.

2. Microbialproduction & downstream processing of an enzpe eg. Amylase.
3. Studying the kinetics of enzymatic reaction
4. Alignment algorithms
5. Sequence based methods of structure prediction
6. Scoring techniques.
7. Sequence sequence scoring
8. Submitting DNA sequence to the database & database searching
9- Sequence alignments : Pair wise alignment techniques, Multiple sequence

Alignment
10. Primer designing
I l. Searching MEDLINE, pubmed, current contents, Science citation index , electronic

joumals. grants & funding information

REFERENCE BOOKS :-

l. Jakson AT, Bioprocess engineering in Biotechnology, Prentice Hall , Engelwood
cliffs,l99 i

2. Shuler ML 8L Kargif, Bioprocess engineering : Basic concepts,2nd edition, prentical
Haf l, Enngelwood cliffs,2002

3- Baily JE & Ollis DF, Biochemical engineering fundamentals,2nd edition Mcgraw
Hill Book Co.,Newyork, 1986

4. comprehensive Biotechnology: the principles, Applications & Regulation of
Biotechnology in industry Agriculture & Medicine, Vor. I ,2,3,4, young MM, Reed
Elsevier India Privet. Ltd., India 2004

5. David W. Mount Bioinformatics: sequence & genome Analysis 2"d edition, CI{SL,
Press,2004

6. A. Baxevanis & F.B.F- Ouellette, Bioinforrnatics: A practical guide to the analysis
of genes & proteins , 2nd edition , John wiley, 2OOl

7. ionathan Pevsner, Bioinformatics & functionai genomics, i" eciition, Wiiey Liss,
2003.

8. Scholar. Bioprocess Engineering.

Note: Alltext books are of latest editions:

Oh- / \ Wuri)t
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Revised Syllabus only for SS in Zoology for 20t.6-1fr Session

Vikram University, Ujjain
School of Studies in Zoology & Blotechnology,

Session 2016-g

M,Sc. Biotechnology
Semester ll,

Paper lll

Core BT PG 303 IMUSTRIAL BIOTECHNOLOGY
TrsspE CULTURE

Unit-I
I . History Importance and applications oflndustrial Biotechnology.
2. Microbial production of antibiotics : penicillin; Streptomyiin
3. Microbial production of Vitamins & amino acids ( Vitamin Bl2 & Glutamic acid)
4. Microbial production of enzymes: Amylase , protease.

Unit-2
l- Microbial production ofalcoholic beverages: Distilled alcoholic beverage Bear,

Wines
2. Microbial production of organic acids: Citric acid & Acetic acid
3. Microbial production of solvents: Glycerol & Acetone
4. Microbial production of food- SCp

Unit-3
l- Bio-transformation : Steroids and antibiotics
2. Mushroomcultivation
3. Bioleaching
4. Immobilization of microbial cell for product enhancement and rheir applications.

Unit - 4
l. Introduction and organization of animal cell and tissue culture laboratory, primary

and established cell lirre cultures
2. Basic techniques ofmammalian cell culture: disaggregation oflissue
3. Scaling up of animal cell culture, Cell synchronization
4. Biology and characterization ofthe curtured cells measurement ofparameters of

growth.

oa )eV 33



,c, T' ?&a-

&

D

D

B

I
I
l.
,

)

Revised Syllabus only for ss in zoology for za3-6-39 session

PRACTICAL EXERCISES :- fndustrial biotechnology
I- Isolation of industrially important micro organisms for microbial processes
2. Microbial production of citric acid using Aspergillus niger.
3. Production and estimation ofAlkaline protease
4. Biomass SCP from fungi , algae
5. Organic solvent production
6. Bio- transformations
7. Bio - insecticide isolation, purification and assay
8. Bio- fertilizer production
9. Use of alginate for cell immobilization

PRACIICAL EXERCISES :- Animal tissue culture
1. Preparation of tissue culture medium and membrane filtration
2. Preparation of single cell suspension from spleerr and thymus
3. Cell counting ancl viability
4. Macrophage monolayer from PEC and measurement ofphagocytic activity5. Cell fusion with pEG
6. Primary tissue explantation technique

REFERENCE BOOKS:-

1' -Biochemical Engineering, Abia, S., Humphery, A.E. and millis, N.F. Univ. Tokyo
Press, Tokyo.

2. BiochemicalReactors, Atkinson, B., pion Ltd. London.3. Biochemical Engineering Fundamentars, Bairy. J.E. and oIis, D.F. Mcgraw_ HillBook Co. New york.
4 Bipprocess Technorogy: Fundarnentars and Apprications, KTH, stockhrom.5' Process Engineering in Biotechnorogy, Jackson, A.T., prentice ha1, EngerwoodCliffs. 

r'Er" v'rov.

6. Bioprocess Engjneering: Basic concept Shurer, M.L. and Kargi, F., prentice HalEnglewood Cliffs.
7 . Principles of fermentation Technorogy, Stanbury, p.F. and whitak ar, A.,pergmon

Press, Oxford.
8. Bioreaction Engineering principres, Nierson, J. and viradsen, J., prenum press.9' chemical Engineering, piobrems in Biotechnorogy, Shurer, M.L.(Ed.), AICHE.10. Biochemical Engineering, Lee, J.M., prentice grti lrc.
i i' Bioprocess Engineering - Kinerics, viass Trasporl, Reacrors anci Gene

Expression, Veith W.F., John Wiley and Sons, Inc.
12. Culture of animal cells by RI Fresliney.
13' Aninral cell curture practicar approacrr John RW Masters.
14. Animalcell culture techniques by Ed. Martin Clynes-
15. Methods in ceil Biorogy vor- 57, Animar ceil curture methods.
16. Industrial Biotechnology by, A.H. patel.
17. Fermentation by Casida.
I8. Animal Cell Culture & Technology. M.Buth

Note: Alltext books are of latest editions:

w
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Revised Syllabus only for SS in Zoology for 2OL61A Session

Vikram University, Ujjain
School of Studies in Zoology & Biotechnology,

Session 2015-lf,

M.5c. Biotechnology
Semester ll,

Paper lV

Elective I BT PG 304 PLANT BIOTECIINOLOGY

Unit - I
l. Introduction, History ofplant tissue culture & its applic4rion, Tissue culture media.

, PrePafation.
2. callus culture and its maintenance, Suspension culture
3. Organogenesis, Somatic embryogenesis, micro propagation and its applications
4. Somatic hybridization: Merhods & application; shoot tip culture; Anther culture;

Cybrids.

Unit - 2
l. Protoplast isolation and fusion and its application. ,

2. Somaclonal variation and its application.
3. Germplasm conservation; cryopreservation and its application.
4. Generation ofgenerically modified crops for resistance against biotic stress: Viral

resistance, bacterial resistance, fungal resistance. Insect & pathogens resistance.

Unit- 3
l. Generation ofgenetically modified crops for resistance against abiotic stress:

Herbicide resistance drought, salinity thermal stress.
Plant cloning vectors: TI plasmid and viral vectors ( CaMV based vectors, Gemini
viruses, TMV based vectors)
Plant transformarion: Agrobacterium mediated gene transfer & direct gene transfer.
Chloroplast transformation: Victors, Markers, Methods, Advantages & limitations.

Unit - 4
l. Transgenic plant for edible vaccines, Antibodies.
2. Modification ofplant nutritional content: Oil, starch amino acid & protein ( golden

rice).
Molecular markers & maps: RFLP & RAPD.
Plant breeders rights (PRPs) & farmer,s rights.

\)rr[,^^'tq
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Revised Syllabus only for SS in Zoology for 201.6-19 Session

PRACTICAL EXERCISES :-

l. Preparation of media
2. Surface sterilization.
3. Organ Culture.
4. Callus propagation, organogenesis, transfer ofplants to soil.
5. Protoplast isolation and culture.
6. Anther culture, production of haploids.
7. Agrobacterium culture, selection oftransformants, receptor gene ( GUS) assays.
8. Genomic DNA isolation from seeds and plant tissues, electrophoretic analysis
9. Restriction digestion ofplant genomic DNA
10. Setting up ofPCR reactions.

REFERENCE BOOKS:.

,l--t rotechr*y, Springer Verlag,2000.J. Hammond,p. Mc.Garvey and V.
Yusibov(Eds.)

2. lntroduction to plant tissue culture by Kalyan Kumar
J. Plant tissueculture by Bhojwani
4. Practical applications ofplant molecular biology by Henry et al

Principles of plant Biotechnology by Montell SH et al
Plant Genome analysis by PM Gresshoff
Essentials ofplant. breeding by Phundan Singh
Biotechnology: Theory and Techniques,Vol. I & II by Jack ChirikJian
Genetic engineering by SanChya Mitra

10. Plant Molecular Biology Vol I & Il by Phillip M Gimartin & Chris Bowler
I l. Plant tissue culture by Razdan
12. Agriculture Biotechnology by Purohit.

Nole : All text books are of latest editions:

5.
6.
7.
8.

9.

I.
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Revised syllabus only for ss in zoology for 2016-1g session

Vikram University, Ujjain
School of Studies inZoology & Biotechnology,

Session z0t6l9

M.Sc. Biotechnology
Semester lll

Paper lV

Elective 2 BT PG 304 GENOMTCS AND PROTEOM|CS

Unit: I

'1 .' The organization of nuciear DNA in eukaryotes:
2. Sequencing of genome,
3. Tools for genome anarysis (RFLP, DNA fingerprinting, RAPD)4- Transcription analysis using Northern blot, RNa aot blot, ,"r".r.

transcriptase method-

Unit: 2
I . Genome identification using markers l6s RNA typing
2. ESTS and SNpS
3. DNA Microarray technology
4. Polymerase chain Reaction

Unit:3 ' ,

I ' Protein analysis using N - terminal sequencing and C- terminal Sequencing.2- Protein expressing analysis using Isoerectricfoiusing and peptide
fingerprinting.

3- Protein characierization using multidimensional Iiquid chromatography and
mass spectrophotometer

4. Protein microarray

Unit:4
l. Analysis of protein structure using X - ray diffraction method.2' Analysis of protein structure using Nuclear magnetic resonance spectroscopy.3. Genomics based method for detection of Protein - Protein interaciion.4' Biochemical based methods for detection and Characterizingprotein- protein

interaction.
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4.

5.

l. Voet D, Voet, J.M.- Fundamentalof Biotechnology, Wiley, New
York

2. Brown, TA. Genomics, Garland science
3. Camplell, AM and Heyer, L.J., Discovering Genomics, Proteomics

& Bioinformatics, Bartjamen cummings-
Primrose, S, Principals of Gene manipulation and Genomics, Black
well.
Glick, B R & Pasternak, JJ, Moletular Biotechnology, ASM

Press.

Revised Syllabus only for SS in Zoology for 2AL6-E Session

PRACTICAL EXERCISES :-

3. Preparation of cell free lysates. ,

4. Isolation & extraction of proteins
5. Isolation & extraction of nucleic acid
6. Agarose/ Polyacrylanide gel electrophoresis

REFERENEE-BOOKS:-
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Revlsed syllabus only for ss in Zoology for za1,G-19 session

SCHEME OF PRACTICAL EXAMINATION

Based on theory Papers 301 to 304
06 hrs.

5. Spotting based on Genetic Engineering & Frontiers in
6. Bioprocess engineering & Bioinformatics Exercise -l
7. Bioprocess eng-ineering & Bioinformatics Exercise-2
8. Bioprocess engineering & Bioinformatics Exercise -3
9. Industrial Biotechnology Exercise -l
10. Industrial Biotechnology Exercise -2
I l. Industrial Biotechnology Exercise -3
I2. Industrial Biotechnology Exercise -4
13. Spotting based on Industrial & Plant Biotechnoiogy/ Genomics and

l. Genetic Engineering Exercise -l
2. Genetic Engineering Exercise -2
3. Genetic Engineering Exercise -3
4. Genetic Engineering Exercise -4

04 Marks
04 Marks
04 Marks
04 Marks

Biotech. 08 Marks
05 tr'darks
05 Marks
05 Marks
04 Marks
04 Marks
04 Marks

04 Marks

08 Marks
Proteomics Exercise -l 05 Marks
Proteomics Exercise -2 05 Marks
Proteomics Exercise -3 

H }[::[:
' 05 Marks

Proteomics
14. Plant Biotechnology/ Genomics and
15. Plant Biotechnology/ Genomics and
16. Plant Biotechnoiogy/ Genomics and
17. Viva Voce
18. Practical Record I :

Total Marks - 100
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Revised Syllabus only for SS in Zoolo gy f or 2016-16Session

Vikra m University, Ujjain

School of Studies in Zoology & Biotechnology

Biotechnology Sem-l

Scheme of teaching and examination under semester pattern Choice Based Credit
System (CBCS) for M.Sc. Program in Biotechnotogy we f 20L6-1$Academic session

M.Sc. Biotechnology Semester I

Code Theory/Practical Teaching scheme

{Hrs./Week)

Credits

Examination Scheme

F
U
lI,
o-

G
Po
F

Lc
.c
col
ul
fi, ILl
ilol

Max. Marks Minimum

Passing Marks

6
CL
(u

x
tfJ

agc
o

0
L
(o

(o

F !F

(J
(I,

o-

Core BT

PG 1O1

Paper L: Celt and

Molecular

Biology

6 6 6 3 40 10 50 L6

Core BT

PG 1.02

Paper 2:

lmmunology . &

Molecular

Diagnostics

6 6 5 3 40 10 50 1.6

r- e BT I naner 3:

PG 103 I Molecular
I

I 
Endocrinology

I 
and ReRroductive

j Technology

6 40 10 50 1.6

Core BT
,

PG 10rt

Paper :4

Microbiology
6 6 6 3 40 10 50 16

Pqctical

on core

L-4

Practical based

on Core Paper 1

-4

6 6 6 4-6 80 20 100 40

Total 24 6 30 30 260 40 300

r xb14-/
Prcl Dr. H.S;RATHQRE

DEAN' 
FrculR of LEe Sciences

Vlleram UnivereitY'
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Revised Syllabus only for SS in Zoology for 20L6-1$ Session

Vikra m University, Ujjain

School of Studies inZoology & Biotechnology

Biotechnology Sem-ll

Scheme of teaching and examination under semester pattern Choice Based Credit
System (CBCS) for M.Sc. Program in Biotechnology we f 2015-1[,Academic session

M.Sc. Biotechnology Semester ll

Code Theory/Practical Teaching scheme

(Hrs./Week)

Credits

Examination Scheme

-CF
u
(E

o-

(I,

o
F

c
C,o
(o
L

=o

Mar Marks

-.v
L
(E

ru

o
F

Miniqrum

Passing Marks

ro

o)
xtr,

6
C!o
c -cF

o
(E
L
o-

lore BT

'G 201

Paper 1: Enzyme

Techno!ogy
6 6 6 3 40 10 50 16

ore BT

G 202

Paper 2

Environmental

Techno[ogy

6 6 6 3 40 10

I

50 1_6

I

crc. BT

32A
Paper 3: Bio

Molecules and

Metabolism

6 6 6 3 40 10 50 L6

rre BT

;204
Paper:4

Bioinstrumentation
6 6 6 3 40 10 50 1,6

-^!:^^lzLULOt

cgre

4

n-^-!:-^t L---J ^-r I dlLtLdt uctStu \rl t

Core Paper1-4
o o o +-o ou ZV ].L'U +U

t Total 24 6 30 30 260 40 300

W
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Revised Syllabus only for SS in Zoology for 2016-18 Session

Vikra m University, Ujja in

Schoolof Studies inZoology & Biotechnology
Biotechnology Sem-lll

Scheme of teaching and examination under semester pattern Choice Based Credit System

CBCS)for M.Sc. we f 2016-10Academic session

M.ic. Biotechnology Semester lll

lodea Theory/Practical

ore BT

G 301,

;r" BT

s 302

Paper 3:

lndustrial

Biotechnolohy

and animal cell

culture

Paper: 4

1. Pla nt

Biotechnology*

2.Genomics and

Proteomics

Examination Scheme

L
E
.g
c
o
al,
L
3
6

6
-:<L(!

E
oF

Paper 2:

Bioprocess

Engineerini and

bioinformatics

Practical based

on Core Paper 1

-4

,* BT

; 303

--_
:ctive

PG

4

* Currently available hz

in Bi

Teaching scheme

(House/Week)

Creditsl,

!F
uri(,

o_

E
o
F

Max. Marks Minimum

Passing Marks

6
.L'o,
x
lrJ

6c
L
(u
PE .cF

ao

o-u

Paper 1: Genetic

Engineering

6 5 6 3 40 10 50 16

6 6 6 3 40 10 50 1.6

6 6

I

6 3 40 10 50 15

6 6 6 3 40 10 50 76

rctical

crre

4

6 6 6 4-6 80 20 100 40

Total 24 6 30 30 260 40 300
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Revised Syllabus only for SS in Zoology for 2016-1$Session

Vikram University, Ujjain

Schoolof Studies inZoology & Biotechnology

Biotechnology Sem-lV

Scheme of teaching and examination under semester pattern Choice Based Credit

System (CBCS) for M.Sc. Program in Biotechnology w .e. t 2Arc-18 Academic

session

Grand Total of all 4 Semesters: Total Credits = 1.2O

Total Marks = 1200

M.Sc- Biotechnology Semester lV

Major Project work
in any lnstitution or
university

^,hy 
w- qJ



, ''*' E

Revised Syllabus only for SS in Zoology for 201,6-y|session

TABLE: GRADES, GRADE pOn\iTS.{N,.D RA}-GE OF PEIICENTAGE OF IT,IARKS

Lelter Grade Grade Points Percentage lla.nge of Marli.t
0 - 0utstaudiDs t0 .{bote 80.t}9ir
A- - Excellent 9 alrove 70.0 - 80.Ao/t
A - Ven Cood 8 Abcve 60.0 - 7A.0%
B'" - Good 7 Above ,<5.0 - 60.0o/u
3 - Above.{veraqe 6 Aboye 50.0 - 55.0%
C - Average 5 Above 45.0 - 50.tr1o
P . PASS I 40.0 - 45.4%
F - FAIL 0 Less thalr 40.06ui,

Ab - Abseff 0'"

Nole While catculating percentage of Marks and for dererrnination of the Gradc rounding of Marks
shall not be done.

The Comnuiation of Senresier Grade Poinr Average {SGPA) anrl Curnulative Grade Poinf
Averaee (CGIIA)

, : ,:.' ::i:..1i:+:--r ",:
Th€ UGC recororar:rrled rbe lbllowing procetlure ro ihe Compulation of Semcsrer Grade Point

A,r€mge (SGP.A)and Crrmularive Grade Point Average (CGP..rr:

i. The SGPA is the raiio of sum of the prriducr of ihr- nunlbcr of credirs u'ith the Grade points

. scored. by a $ud6nt in all the courses takcn by a studenl and the sunr of tlre lumbe,r of credits of
all the courses rmdergone by a studcnt. i. e. , t

SGPA (Si) = ]- (Cli x Gt) / E Ci
Where, Ci - is the nurnber of credis of rhe i'h corrse and

Gi -is the Gmde Point scored by the sludent in the i'l'course

ii. The CIGP.A .is a.lso calculaled in the same nuM:rsr rakine inro #cotrnt all tbe cour:ies undergotre

by' a student overall rhe semesler-s of a pro5:ram. i. c.

GGPA:I(CixSi)/ICi
Wlrc're. Si -is r}e SGPA of fie itt senrester,;rncl

Ci -is the lbtal nunrber ol'credits in that s:nre':ter.

iii. The SGP.A and CGPI\ shal! be rountjed ofi'to I tlecilnai pcinls:trtd reporied in the transcripls.

t'v*{L"-' "

a

i
l

i
i
lt
t,

I

Uto^"'l*-

\t

-
I

MV



Revised Syllabus only for SS in Zoolo gy f or 20L6-1$Session

,

Computation of SGpA aird CGp.A

Ilustrarion for SGpA

A.

F

llrus, SGle = lS9/ 20 = 6.95

Illustrarion lbr CGpA

1}ug- CGP.A = 20x6.9 + ZZx7.8 + ?_!x5.6 + 26x6 a. 26x6.3+ 25x8 / I 44 = 6-13

Ti'an.rcript (Fonnnr): Based on the above. on Lerrer Grades, lyade po.inrs and SGpA and
CGPA' the Vikram University may issue the'transcript for each se.mester and a consolidated
b"anscript indicating the perfom:ance in alJ sen)esrers.

*-

/r \,rv$-/

.f,

Coirse Credii Grade Letter Grsde Point Credit Point

uourse- I J A 8 -zx8=24Course- 2 4 B+ 7 4 x 7:28Course. 3 3 B 6 I x 6: 18Course- 4 J o 10 3x10=30
J-- L 5 JX)=IJ

LOUTSC- O 4 B 6 4x 6:24
0 139

Poinrs Simester- I Semestrr- 2 Scmester- S lSem"sf"r- a Semester- 5 I Sernaster, 6Credits 22 25 ?6 26 25
7.8 5.6 6.0 6.3 8-0

' 7-5

I

ll.

a

9ourse- 5


