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For the Examination to be held in Year 20231202412025,
2026

BIOTECHNOLOGY COURSE
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UNIVERSITY OF JAMMU
SYLLABI AND COURSES OF STUDY IN BIOTECHNOLOGY

For the examination to be held in 2023, 2024 and 2025
UG SEMESTER-III
UNDER NEP-2020

)lolecula r

Diagnostics

Semester:
5 Marks

Semester
Exam:

20
Mark

l0 marks IJ
Marks

s.

No

Course

type

Course No. Course Title Credits Marks Total

Marks
Theory PracticaUTutorial

I Major UMJBTT.3OI General
Microbiology

4 (3+l) Mid

Semester:

l5 Marks

End

exam:

60

marks

Assessment:

l0 marks

Exam:

l5

Ma*s

r00

2.. Major UMJBTT-302 Cell Biology
aIId Genetics

4 (3+ l) Mid

Semester:

l5 Marks

End

exam:

60

marks

Assessment:

l0 marks

Exam:

l5

Marks

100

3. Minor U]\{IBTT-303 Basic

Microbiology

4 (3+l) Mid
Semester:

l5 Marks

End
Semester

Exam:
60
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l0 mark

Exam:
l5

Marks

100

4. Multidiscipl
inary

U}IDBTT.3Ol Biotechnology
for Human
lYelfare

j-0 Mid
Semester:
l5 Marks

End
Semester

Exam:
60

Marks
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University of Jammu
Syllabi of Biotechnolory for FYIJP under CBCS as per llEP-2020

Semester - III
(Examination to be held in December 2023,2024,2025)

MAJORCOURSE

Course Code: UMJBTT-30I
Course Title: General Microbiolory
Credits: 4 (3Theory+l Practical)
Total No. of Lectures: Theory: 45 hours
Practical: 30 hours
Maximum Marks: 100
Theory: 75
Practical: 25
Duration of Examination: 3 hours

Objectives and Expected Learning Outcomes
The course provides an intoduction to the fundamentals of microbiology concepts zuch as history
and development; microscopy; classification of microbes like bacteri4 viruses, fi:ngus, algae. After
successfirlly completing this cowse, the students will be able to understand the microbial structures;
life cycle and their patho-mechanisms. Course will also provide the information about the
application of microbes for improving human health.

Unit 1: Bacteriologr
Prokaryotic classification and diversity; structue & frurction of prokaryotic cell membrane, flagella,
oili and ca.psule: bacterial leprodr.rction: transformation, transduction and conjrrgaticn; bacterial
Lic'ith -:rii lii.ri.)i.l jj;,1,:i,-,,s:ii'.:e :li:3 c:.iireliai 3lo,,r;ir, contlcl of b;cteria.l gio* iir.

Archeae: diversitl; stn"lcture and liurction; halophiles, methanophiles and hyperthermophiles.

Unit 2: )Iycologr
Introduction to mycology; fungi: distribution, morphology, cell structure, reproduction and life
cycle; fungal classification, lower fungi and higher fungi; economic importance of fimgi.
Lichens: distribution, morphology, cell structue and life cycle; economic importance oflichens.

Unit 3: Phycolory
Introduction to phycology; algae: distribution, cellular and subcellular structure, classification; algal
nutrition; algal reproduction and life cycle; algal ecology; algal biotechnology; economic
imponance of algae in agriculhue, environment, industry medicine and food.

Unit 4: Virolory
Viruses: discovery nomenclature and classification, morphology and stucture, capsid, envelop,
viral genome; viral multiplication and transmission. Distinctive properties and cultivation of
viruses, viroids and prions. Viruses infecting bacteri4 plant and animals.

Vj, V6( #%$/N)t:
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Sylrabiof Biotechno,r'#;;1%i';"1'*""BCSasperNEp-2020
Semester - III

(Examination to be held in December 2023,2024,2025)
MAJORCOURSE

Course Code: UMJBTT-30I
Course Title: General Microbiologr
Credits: 4 (3Theory+l Practical)
Total No. of Lectures: Theory: 45 hours
Practical: 30 hours
Maximum ilIarks: 100
Theory: 75
Practical:25
Duration of Examination: 3 hours

Practicals:
I . Preparation of different types of microbial culture media
2. To study the growlh curve of given microbe
3. Isolation and identification ofmicrobe from different spoiled foods
4. Isolation of amylase producing bacteria from soil
5. To demonstrate conjugation and transduction using student teaching kits
6. Simple biochemical rests of bacteria
7. Antibiotic sensitivity- tests
8- Methylene blue reductase test for accessing the quality ofmilk.
9' Screening ofnicrobiar curture for the ab ity to produce extracelurar enzr,mes
10 ld:ntification oldillirent argae t-r'onr pond uarer and other rvater bodies
ll !Ll Ii:llt rri;lLl-i .r.--,'ir l:'.,rr , trLl'r I-',li,;1;1lr rr,.:1 .:r i i.la iirr:i.l ,.,ilir :,i1. al;::11 -?clirl,lr:r l,:

NOTE FOII I'APER SETTING

Mid Term Assessment test: (15 Marks) Time Allotted I % Hours

External End Semester Examination: (60 Marks) Time Allotted 3 Hours

A)

B)

Examination Theory /
Practical

Syllabus to be covered
in the Examination

Time Allotted for
Exam

%o \Yeightage (Mart<s)

Mid Term Assessment
test

50"4 1 % Hours l5

External Theory End
Semester

1000 3 Hours 60

Internal Practical 10
(Based on Daily

Performance only)
External Practical 15



(..
University of Jammu

Syllabi of Biotechnolory for FfuP under CBCS as per iyEp-2020
Semester - III

@xamination to be held in December 2023,2024,2025)
MAJORCOURSE

Course Code: UMJBTT-3OI
Course Title: General Microbiolory
Credits: 4 (3Theory+lPractical)
Total No. of Lectures: TheorT: 45 hours
Practical: 30 hours
Matimnm Marks: 100
Theory: 75
Practical: 25
Duration of Examination: 3 hours

c) Section B shall be of 48 Marks and will comprise of 8 long answer type questions, two
from each unit. A candidate will have to attempt four questions selecting one question
from each unit. Each question will carry 12 marks.

Reference Book:
l. Microbiology- Prescott, L.M., Harley, J.P. and Klein, D.A., McGraw Hill, USA, 12th

edition (2022).
2. Principle of Virology- Flint, J.V.R., Racaniello, G.F., Rall, T., Hatziioannou, A.M. and

Skalka, ASM press (2020).
3. Brock Biology of Microorganisms- Madigan, M.T.. Martinko, J.M. and Parker. J., Pearson

Ben-,'amin Clminin gs Pr rbl ishing. San Francisco. 1 5Ih eclition (202C).
i. ), ii:r'obirlogi - ?:icziLi. -'1.-1.i.. ll.:Li:. a.J.:. .rni v:ig, \.|i., ia:a lvicGlari.Hiii E,lucarion

Prr. Lrd. . \ew Delhi. 7'n edirion 12019,1.
5. Microbiology: An introduction- Tortora, G.J., Funke, B.R and Case, C.L., Pearson

Education Inc.. l4th edition (2019).
6. Fundamentals of Llicrobiology- Pommerville, J.C., Jones & Bartlett Leaming, 12t edition

(2021).
7. Microbiology- Tortora. G.J., Funke, B.R. and Case, C.L., pearson Education India.

I I 
th edition (2016).

8. Virology- Saravanan, P., M.J.P. Publication (2007).
9. An Introduction to Modem Virology- Dimmock, N.J., Easton, A.J. and Leppard, K.N.,

Blackwell publications, 5th edition (2007).
10. Principle of Microbiology- Sumbali, G. and Mahotr4 R., Tata Mc Graw Hill (2009).
ll.Inuoductory Mycology- Alexopoulos, C.J., Mims, C.W. and Meredith, M.B. Blackwell

Wiley, 4s edition (201 7).
12. Phycology- Lee, R.E., Cambridge University press, 5th edition (201g).

,{ ;^/ Cl$( €I'/ $" hv
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University of Jammu
Syllabi of Biotechnologr for tr'yUp under CBCS as per flEp-2020

Semester - III
@ramination to be held in December 2023,2024,2025)

MAJORCOURSE

Course Code: UMJBTT-3O2
Course Title: Cell Biolory and Genetics
Credits: 4 (3Theory+lPractical)
Total No. oflectures: Theory: 45 hours
Practical: 30 hours
Maximum Marks: 100
Theory: 75
Practicali 25
Duration of Examination: 3 hours

Objectives and Expected Learning Outcomes
This course focuses on understanding the concept of cellular tansport, biogenesis of cellular
organelles and cell energetics, communication mechanisms of cells, its division td cell death. The
course also provides fundamental understanding of genetics that conhibute to heredity and variation
among organisms and variations related to mutations and transposable elements

Unit l: Cellular organisation and transport
Plasma membrane, modification of plasma membrane and intracellular junctions; nuclear pore
complex, membrane transport. solute transport by simple diffirsion, lacilitated diffi:sion and actiye
transport. Biogenesis ol cellular organclles: mitochondria. chlor,-rnlast. eacioplasmi.: reticqlrrm. gclgi
complci:. Protein sur-tci,.:ie. roicrii:g. ir:d iegiilation, piorein solrit-rg and vesicular transpoir.
Bioenergetics: Iarvs of thermodynamics, Gibbs free energy, relationship betlveen equilibrium
constant and change in Ilee energy, feasibility of chemical reactions, importance oi coupled
reactions.

Unit 2: Cell cycle and cell communication
Cell division: mitosis and meiosis, phases of cell division; cell cycle, regulation of cell cycle, cell
cycle checkpoints, significance of cell cycle. Cell senescence and programmed cell death. General
principles of cellular signalling. Cytoskeleton and cell adhesion: microtubules, intermediate
filaments, actin fi laments, extracellular matrix.

Unit 3: Post Mendelian genetics, linkage & crossing over
Post Mendelian concept of herediry partial or incomplete dominance, co-dominance, penetrance
and expressivity, epistasis. Multiple allelism: blood groups in Humans-ABo and Rh. chromosomal
theory of linkage, kinds of linkage, linkage groups; crossing over, types of crossing over,
mechanism ofcrossing over and its importance, cytological detection of crossing over.

Unit 4: Mutations and Transposable elements
Mutations and their types, mutagens, mutation at the molecular level, applications of mutations;
chromosomal variations: general account of stmctural and numerical aberrations; chromosomal
evolution in wheat and cotton. An overview of ransposable elements and their sigrrificance: Ac/Ds
elements in maize, P elements in Drosophila and IS elements in bacteria.



University of Jammu
Syllabi of Biotechnolory for FIIIP under CBCS as per llEP-2020

Semester - III
@xamination to be held in December 2023,2024,2025)

MAJORCOURSE

Course Code: UMJBTT-302
Course Title: Cell Biologi and Genetics
Credits: 4 (3Theory+lPractical)
Total No. oflectures: Theory: 45 hours
Practical: 30 hours
Maximum Marks: 100

Theory: 75
Practical: 25
Duration of Examination: 3 hours

Practicat
1. To measure the length and breadth of the given cell sample by using micrometer.

2. To study the mitosis and the cell cycle in onion root-tip cells

3. To study the polytene chromosomes from salivary gland of Drosophila.
4. Identification, maintenance and culturing ofDrosophila stock.

5. Experiments on epistatic interactions including test cross and back cross.

6. Determination of linkage and cross-over analysis

7. Demonstration of partial or incomplete dominance, co-dominance in flowers/plants.

8. Experiments to mderstand the basic concept of the ABO blood group type.

9. Effect oflIV radiations on E. coli for different time periods.

i 0. To .,'isit learbv r.:search Instit,,rtion tl- irir ersitv 1o get acquainted rvith advanced techniques in

.e,a;ei srb;e ct

NOTE FOR PAPER SETTING

A) Mid Term Assessment test: (15 Marks) Time Allotted I % Hours

B) External End Semester Examination: (60 Marks) Time Allotted 3 llours
a) Extemal End Semester Theory Examination will have two sections (A & B).

b) Section A shall be of 12 Marks and will comprise of4 short answer type questions

one question from each unit carrying 03 Marks each. A candidate will have to
attempt all the questions

Examination Theora /
Practical

Syllabus to be covered
in the Examination

Time Allotted for
Exam

7o Weightage (Nlarks)

Mid Term Assessment
test

50'h 1 % Hours t5

External Theory End
Semester

r00% 3 Hours 60

Internal Practical l0
@ased on Daily

Performance only)
External Practical l5

PVW ,)- b{ qK -r%\w NV
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syrrabiof Biorechno#;T:H$'ff#J"BCSasperrrrEp-2020
Semester - III

@xamination to be held in December 2023,2024,2025)
MA.IORCOI'RSE

Course Code: T MJBTT-302
Course Title: Cell Biologr and Genetics
Crrdits: 4 (3Theory+lPractical)
Total No. of Lectures: Theory: 45 hours
Practical: 30 hours
Marimum Marks: 100
Theory: 75
Practical: 25
Duration of Eramination: 3 hours

c) Section B shall be of 48 Marks ana *lU comprise of 8 long answer t)pe questions,

two from each unit. A candidate will have to attempt four questions selecting one

question from each unit. Each question will carry 12 marks.

References Books:

1. Cell and Molecular Biology: Concepts and Experiments- Karp, G., Iobn Wiley & Sons. lnc,
86 edition (2021).

2. The World of the Cell- Becker, W.M., Kleinsmith, L.J., Hardin. J. and Bertoni, G.P, Pearson

Benjamin Cummings Publishing, San Francisco, 8s edition (2021).

3. The Cell: A Molecular Approach- Cooper, G.M. and Hausman, R.E, Sinauer Associates Inc.

and ASM Press, 8s edition (2019).
{. Genetics: :\nal1.'sis ud Piircipies- Br-ooker, R.J., :\IcCrarv I{ilt Education, 6rr'edition

(20|e).
5. Genes XI- Lervin, B., Jones and Bartlett Publishers, 11th edition (2021).

6. Genetics: Analysis and Principles- Brooker, R.J., McGrawl Hill Education, 6m edition
(201e).

7. Principles of Genetics- Snustad, P.D. and Simmons, M'J., John Wiley & Sons, Inc.,

7ft edition (2019).

8. Lewin's Genes XII- Goldstein, E.S., Ikebbs, J.8., Kilpatrick, S.T., Jones and Bartlett

Publishers, Inc., 12ft edition (2020).

9. Genetics-strickberger, M.W., tvtacmittain Publishers, New York, 5s edition (201 3).

10. Principles of Gene Manipulations- Old, R.W. and Primrose, S.B., Black Well Scientific

Publications, 7b edition (201l).

d*--)t nLb AS) nyoY'$,v



University of Jammu
Syllabi of Biotechnolory for I'[UP under CBCS as per NEP-2020

Semester - III
@xamination to be held in Decembet 2023,2024,2025)

MINORCOT'RSE

Course Code: UMIBTT-303
Course Title: Basic Microbiolory
Credits: 4 (3Theory+lPractical)
Total No. oflectures: Theory: 45 hours
Practical: 30 hours
Maximun Marks: 100
Theory: 75
Practical: 25
Duration of Examination: 3 hours

Objectives and Expected Learning Outcomes
The course provides an introduction to the fundamentals of microbiology concepts such as history
and development; microscopy; classifrcation of microbes like bacteri4 viruses, fungus, algae. After
successfully completing this course, the students will be able to understand the microbial structures;
life cycle and their patho-mechanisms. This will also provide the information about the application
of microbes for impmving human health

Unit 1: Bacteriologr
Prokaryotic classification and diversity; structure & f,rnction ofprokaryotic cell membrane, flagella,
pili and capsule: bacterial reproduction; transformation, transduction and conjugation; bacterial
growth and kinetics; factors affecting bacterial growth, control ofbacterial growh.
Archeae: divcrsity. stnicrure and fiu:crion; halophiles, methanophiles and hyperthermophiles.

Unit 2: ilIycolog,v
Introduclion to mycology; fungi: distribution, morphology, cell structure, reproduction and lil'e
cycle; fungal classification. lower fungi and higher ftingi; economic importance of fungi.
Lichens: distribution, morphology, cell structure and life cycle; economic importance oflichens.

Unit 3: Phycologr
Introduction to phycology; algae: distribution, cellular and subcellular stnrctue, classification; algal
nutrition; algal reproduction and life cycle; algal ecology; algal biotechnology; economic
importance of algae in agricultue, environment, indusfy, medicine and food.

Unit 4: Virologr
Viruses: discovery, nomenclature and classification, morphology and structure, capsid, envelop,
viral genome; viral multiplication and transmission. Distinctive properties and cultivation of
viruses, viroids and prions. Viruses infecting bacteria, plant and animals.

'55 J4b alry ,q\)/N *-



. University of Jammu
. Syllabi of Biotechnolory for FYUP under CBCS as per NEP-2020

Semester - III
@xamination to be held in December 2023,2024,2025)

MINOR COURSE

Course Code: UMIBTT-3O3
Course Title: Basic Microbiologi
Credits: 4 (3Theory+lPractical)
Total No. of Lectures: Theory: 45 hours
Practical: 30 hours
Maximum Marks: 100
Theory: 75
Practical: 25
Duration of Examination: 3 hours

Practicals:

I . Preparation of different types of microbial culture media
2. To study the gro',\th cuwe of given microbe
3. Isolation and identification of microbe from different spoiled foods
4. Isolation of amylase producing bacteria from soil
5. To demonstrate conjugation and transduction using student teaching kits
6. Simple biochemical tests ofbacteria
7. Antibiotic sensitivity tests
8. lv{ethy'lene blue reductase test lor accessing the qualit.v'. of milk.
9. Screening of microbial culture for the abilitl to produce extracellular enzymes
i0. i'i:llii:::li:,--irr,i,,1.l:313111 rl::,,'i.t,n t.'i,nil r:iei rn I r:i!.--r..\'1tt,t.'bLrili,-j

,. ., .- ,...,,,., . ...,1 :. ,. ..
:'elateri subj ect

\OTE FOR P,\PER SETTI\G

A) Mid Term Assessment test: (15 Marks) Time Allotted I % Hours

B) External End Semester Examination: (60 Marks) Time Allotted 3 Hours
a) Extemal End Semester Theory Examination will have two sections (A & B).
b) Section A shall be of 12 Marks and will comprise of 4 short answer type questions one

question from each unit carrying 03 Marks each. A candidate will have to attempt all the
questions

Examination Theory /
Practical

Syllabus to be covered
in the Examination

Time Allotted for
Exam

%o Weightage (Marks)

Mid Term Assessment
test

50,/. 1 % Hours 15

External Theory End
Semester

100"4 3 Hours 60

lnternal Practical 10

@ased on Daily
Performance only)

External Practical l5

tlr-'w -bY GV #e,w \,v



University of Jammu
Syllabi of Biotechnologr for FYUP under CBCS as per NEP-2020

Semester - III
(Examination to be held in December 2023,2024,2025)

MINOR COIJRSE

Course Code: UMIBTT-303
Course Title: Basic Microbiolory
Credits: 4 (3Theory+lPractical)
Total No, ofLectures: Theory: 45 hours
Practical: 30 hours
Maximum Marks: 100

Theory: 75
Practical: 25

Duration of Examination: 3 hours

c) Section B shall be of 48 Marks and will comprise of 8 iong answer t)pe questions, two

from each unit. A candidate will have to attempt four questions selecting one question

fiom each unit. Each question will carry 12 marks.

Reference Books:
1. Microbiology- Prescott, L.M., Harley, J-P. and Klein, D.A., McGraw Hill, USA, 12ft edition

(2022).

2, iLinciple of Vir'ologv- Flint, J.V.R., Racanieilo, G-F., Rall, T., Hatziioa:Lnou' A'M and

Skaik-tr. .\S,\1 pr':ss ili2j).
3. Brock Biology of Microorganisms- Madigan, M.T., Maftinko, J.lvl. and Parker, J., Pearson

Benjamin Cummings Publishing, San Francisco, 16"' edition (2020)'

4. Microbiology - Pelczar, M.J.J., Chan, E.C.S. and Kreig, N.R., Tata McGraw Hill Education

Pvt. Ltd. , Nerv Delhi, 7'h edition (201 9).

5. Microbiology: An introduction- Tortora, G.J., Funke' B.R and Case, C'L', Pearson

Education lnc., I4th edition (2019).

6. Fundamentals of Microbiology- iommervitte, J.C., Jones & Bartlett Leaming, 126 edition

Q02t).
7. Microbiology- Tortor4 G.J., Funke, B.R. and case, c.L., Pearson Education Indi4

I l6 edition (2016).

8. Virology- Saravanan, P., M.J.P. Publication (2007).

9. An Inuoduction to Modem Virology- Dimmock, N.J., Easton, A.J. and Leppard" K'N.,
Blackwell publications, 5ft edition (2007).

10. Principle of Microbiology- Sumbali, G. and Mahotra R., Tata Mc Graw Hill (2009).

ll.Introductory Mycology- Alexopoulos, C.J., Mims, C.W. and Meredith, M.B. Blackwell
Wiley, 4e edition (2017).

12. Phycology- Lee, R.E., Cambridge University Press, 5th edition (2018).

{-V 
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UniversitY of Jammu

Syllabi of Biotechnolory for FYIJP under CBCS as per NEP-2020

Semester - III
@xamination to be held in December 2023' 2024' 2025)

MULTIDISCIPLINARY COURSE

Course Code: UMDBTT-304
Course Title: Biotechnologr for Ilunan Welfare

Credits: 3

Total No. of Lectures: 45 hours
Maximum Marks: 75

Theory: 75

Duration of Examination: 3 hours

Objectives and Expected Learning Outcomcs: The.course provides an 
' 
introduction to

#;;hr"t"cy ana *ie appfiJt-iin or"uiot."ttotogy for human welfare including Agriculture,

industry,environmentandhumanhealthcare'Aftersuccessfirllycompletingthiscourse,the
,*a."i, *iff U" 

^Ule 
to understand the scope and application of biotechnology in various areas'

Unit 1: Introduction to Biotechnolory h:-.-^L-^r.
Definition & scope of niot .t"oiofr conventional biotechnology, modem Biotechnology, main

subfields of Biotechnology, 
'M."41_"-ui' 

(red) Biotechnology, Agrioultural (grlen) Biotechnology'

Industrial lwhitel BiotecmJogy, 
-lt'fu,i,,! 

@lue) -Biolechnology' 
Food Biotechnology' and

Environmental Biotechnotogy. iiiloa*tion to microbes: beneficial microbes, harmfirl microbes'

frinciptes of Genetic Engineering & Bioprocess Technology'

Unit 2 : Bio technolcrg)" io .\gricu'i ture i,r E nv irtr rl me o t:ll in-in:lge me ot

Introduction to Genetically U"aiir"J ICVO crops, safety and ch-allenges for their acceptance' need

for GM crops, Golden Rice, Bt Cotton, FlavrSar, Tomato'

Biodegradation ofpotentiat poilutants, recycling of wastes. and other waste treatment technologies.

controlling environmentat ;;;il;i;;' ,rrrorgt 
" uior".ediation; biomonitoring, biotreatment and

biodegradation of solid, Iiquid and gaseous wastes'

Unit 3: lndustrial Applications of Biotechnologt -:--^ ^..^-.:-.,. ^r rcmr
Basic principles of fer.ertati'on i""t"ofogy- hTstorical perspective, overview of fermentatlon ln

making of bread, curd, y"il;;;;;"Ji *int'.ttt; Lasic design of fermenters; overview of

industrial production ofalconliic;;;;.;g"r, antibiorics & enzymes, bioplastics and biofuels.

Unit 4: Biotechnologt in Human healthcare

Introduction to Animal Bi;;;-";;-;sgenic animals and ethical issues associated with it;

application of Animal st","I;'"'i.;? a"u"iop,o"o, of disease resistance, better milk and meat

yietaing animats, fisheries and poultry imProvement' . ,

Introduction to Human C"rIrl 
-i.:J.t. 

Molecular diagnostics tools like PCR and DNA

hngerprinting; an overview of vaccines'

($*(,

,L,, bx
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University of Jammu
Syllabi of Biotechnologr for F"[UP under CBCS as per NEP-2020

Semester - III
@xamination to be held in December 2023,,2024,2025)

MUT]TIDISCPLINARY COURSE

Course Code: UMDBTT-304
Course Title: Biotechnologr for Human Welfare
Credits: 3
Total No. of Lectures: 45 hours
Maximum Marks: 75
Theory: 75
Duration of Examination: 3 hours

NOTE FOR PAPER SETTING

Examination Theory /
Practical

Syllabus to be
covered in the
Examination

Time Allotted for
Exam

% Weightage (Marks)

Internal Theory
Assessment

50, l% Hours 15

External Theory- End
Semcster

100. 3 Hours 60

A) ilIid Term Assessment test: (15 tllarks) Time Allotted 1 % Hours

R) E:rieru.:i e nd Semesier e."ramilrriion: (60 ^![artrs.; Time Allotted 3 Hours
a) Extemal End Semester Theory Examination will have tlvo sections (A & B).
b) Section A shall be of 12 Marks and will comprise of 4 short answer type questions one

question from each unit carrying 03 Marks each. A candidate will have to attempt all the
questions.

c) Section B shall be of 48 Marks and will comprise of 8 long answer type questions, two
from each unit. A candidate will have to attempt four questions selecting one question
from each unit. Each question r+'ill carrl' 12 marks.

Reference Books:

l. Gene Cloning and DNA Analysis: An Introduction- Brown, T.A., Wiley Blackwell, 86
edition (2020).

2. Principles of Gene Manipulations and Genomics- Primrose, S.B and Twyman, R, Black
Well Scientific Publications, 8th edition (2016).

3. Biotechnology: A textbook of Industrial Microbiology- Crueger, W. and Crueger, A., panima

Publishing Co. New Delhi, 3'd edition (2017).

4. Environmental Biotechnology Concepts and Applications- Hans-Joachim, J. and Winter, J.,
Wiley Blackwell, lst edition (2004).

5. Elements of Biotechnology- Gupt4 P.K., Rastogi and Co., Memrt, India, 2nd edition (2010).
6. Introduction to Plant Biotechnology- Chawla, H.S., C.R.C. Press, 3'd edition (2020).
7. Text Book of Biotechnology- Das, H.K., Wiley India Pvt. Limited,5ft edition (2017).

fi r \y' b-(N-, "tV 
\I'N\

-bd, Y'/ t /' -r/ l



. University of Jammu^'

Syllabi of Biote"mofo'g' f" fVUP und-er CBCS as per NEP-2020

Semester - III
@ramination to be helil in De cember 2022'2023'2024)

Skill Enhancement Course

Course Code: USEBTT'305

Course Title: Basic Molecular Diagnostics

i[ii,.tl irl"rry: 25 Marks + Practicals: 25 Marks)

Total No. of Lectures: Theory: 25 hours

Practical: 30 hours
Maximum Marks: 50

TheorY:25
Practical: 25

Duration of Examination: 2'5 hours

Obiectives and Expected Learning Outcomes:

To provide practical t,o*r.ag" o-o"rarious molecular techniques used in the field of diagnostics'

Upon complerion of the ""J: ;f. ;ffi;;-il;a ue atte to defines basic terminologv and

describes conceprs in mot""ol"i ;6;d;#"rrn -ol""Jur techniques including nucleic acid

extraction, conventional, red-;;Jpify."r*"'.f,"in reaction and Understand the concept of nucleic

acid sequencing and various immune-assays'

Unit 1: Nucleic acid based diagnostics

Developing standard operating protocols (SqP) fo] a,molecular diagnostic laboratory; basic

methods of documentatio, J""fi;;;;ols for molecular diagnostic facility. Nucleic acid-based

diaqnostics fcr infectious air.ur." ura non-infectior,rs diseases: iolymerase Chain Reaction (PCR)'

cLra_-niitatl, e p,;i1 nier:isc c'J,., rr.n.ri.,., i.ipcR). isctire|r.ral ,-,mciiircation' 
- ^nucleic 

acid

tiii.,or.,,*,ii;;;;;.;;" f irra Hvbridization (FISH)' micro-arrals' DNA Seqrienctng'

Unit 2: Protein based diagnostics

Proteinbaseddiagnostics,antibodytechnology,anligen-antibodyinteraction,*estemblotting;
immunoassays and their ";;;";' 

nr'r'(n'aaioimmunoassay)' ELISA (Enzlme Linked

ImmunosorbentAssag,chemiluminescentimmunou.suy.;FACS(FluorescenceActivatedCell
Sorting) and ChIP (Chromatin Irnmunoprecipitation) - to study protein gene interaction'

Unit 3: Practicals
1. Collection of clinical samPles

i. DNA extraction and its presewation

3. RNA extraction and preservation-

i. io ,*av, tt" and;;ntenance of a thermocyclo machine

5- To design and ""il;;;;;; 
for Polymerase Chain Reaction (PCR)

6. To prepare rn*tt'lii*t'* io' Polymerase Chain Reaction (PCR)

7. To set up -d p*;;;';;;riico Poivmerase Chain Reaction (PCR)

8, To demonstrate q-';t-itati'" pavmerase Chain Reaction (qPCR)

9. Demonst atioo of antigen-antibody interachon assays

10. To demonsrat" gffe-lioked Irnmunosorbent Assay @LISA)

I I. To visit nearby #ffi ffiilJorunir...ity to get acquainted with advanced

tgchniques in related subject
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