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List of Revised Courses

Department

Program Name : B.Sc., M.Sc,,

LBTC 402
LBTC 502
LBTC 503
LBTC 504
LBTC 505
n LBTC 506
LBTC 507
n LBTC 601
n LBTC 602
LBTC 603
LBTC 604
LBTC 605
LBTC 606
LBTC 701
LBTC 702
LBTC 705
LBTC 801
LBTC 802
LBTC 803
LBTC 804

: Biotechnology

Ph.D. Course work

Academic Year : 2017-18

List of Revised Courses

Name of the Course

Paper-2 Biophysical Techniques
Animal & Plant biotechnology (core)
Bioinformatics (Core)

a) Medical Diagnostics (Elective)

b) Biotechnology in Crop improvement (Elective)
Laboratory —1
Laboratory - 2
Industrial Biotechnology (core)
Biosafety, Bioethics & IPR (core)

a) Fermentation Technology (Elective)
b) Gene therapy (Elective)
Laboratory - 1
Dissertation on electives
Cell Biology
Microbiology
Laboratory - 1
Molecular Biology
Immunology
Bio techniques

Enzymology and Enzyme Technology

Program Revision
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LBTC 805
LBTC 806
LBTC 902
LBTC 903
LBTC 904
LBTC 905
LBTC 906
LBTC 907
LBTC 908
LBTC 909
LBTC 1001
LBTC 1002
LBTC 1003
LBTC 1004
LBTC 1005
LBTC 1006
Paper2

Laboratory—1
Laboratory -2
Microbial Biotechnology (Core)
Animal Biotechnology (Core)

a) Bioprocess Technology (Elective)
b) Genomics & Proteomics (Elective)
c) Molecular Diagnostics (Elective)
d) Food Technology (Elective)
Laboratory -1
Laboratory -2
Bioinformatics & Statistics (Core)

a) Plant metabolic Engineering (Elective)
b) Gene Therapy &Nanomedicine (Elective)
c) Industrial &Fermentation Technology(Elective)
d) Immunotechniques (Elective)

e) Entrepreneurship Management in Biotechnology (Elective)

Analytical and Separation Techniques

Program Revision

Criteria - 1 (1.1.2)
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Minutes of Meetings (MoM) of Board of Studies (BoS)
Academic Year:2017-18

School : School of Studies of Interdisciplinary Education and
C :
Research

Department : Biotechnology
Date and Time : 13-04-2017 - 12:00 Noon .
Venue : Room of Head, Department of Biotechnology

THE MF§ ¥ BOARD ¢ TUDIES IN HNOLO(
HELD ON 13/04, 2017

A Meeting of the BOS was held on 13/04/2017 at 12:00 Noon to discuss the tollowing:

I. To discuss and approve the course structure and scheme of examination of In,
UG/PG, M.Sc. and Ph. D courses in Biotechnology
present:

2. Any other matter by permission of the Chair.

(i) Dr. Renu Bhatt, Head

and following members were

Chairman

(ii) Prof. B.N. Tiwary, Professor Member
(iii)  Prof. Ragini Gothalwal, Expert
(iv)  Ms. Alka Ekka, Assistant Professor Member

At the very outset the HOD and Chairman of BOS welcomed all the esteemed members and
placed the draft prepared to revise course structure and scheme of examination in the light of
UGC directives as per CBCS scheme to be implemented from 201 7-18. The Syllabus of M.S¢
Biotechnology and Pre Ph.D course work was also updated and placed before the committee.

The course structure ‘and scheme of examination was discussed and approved by all the
members,

The chairman categorically pointed out that in the UG courses only 03 core subjects have to
be defined and the student shall have to opt for honors subject in Ist semester only.

Group A: Biotechnology-Chemistry-Zoology
Group B: Biotechnology—Chemislry-Botany

The meeting ended with a vote of thanks by the Chair
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Dr. Renu Bha/t //7 Prof. B. N. Tiwary Prof. Ragini Gothalwal Ms. Alka Ekka
Chairman - Member - Expert Member

Criteria - I (1.1.2)
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In the meeting of BOS-Biotechnology held on 13-40-2017, the following courses were revised in
the of Syllabus of B. Sc. and M.Sc. Ph.D. Course work:

LBTC 402 Paper-2 Biophysical Techniques
LBTC 502 Animal & Plant biotechnology (core)
LBTC 503 Bioinformatics (Core)

LBTC 504 a) Medical Diagnostics (Elective)
LBTC 505 b) Biotechnology in Crop improvement (Elective)
n LBTC 506 Laboratory — 1

LBTC 507 Laboratory - 2

n LBTC 601 Industrial Biotechnology (core)
n LBTC 602 Biosafety, Bioethics & IPR (core)
LBTC 603 a) Fermentation Technology (Elective)
LBTC 604 b) Gene therapy (Elective)

LBTC 605 Laboratory - 1

LBTC 606 Dissertation on electives

LBTC 701 Cell Biology

LBTC 702 Microbiology

LBTC 705 Laboratory - 1

LBTC 801 Molecular Biology

LBTC 802 Immunology

LBTC 803 Bio techniques

LBTC 804 Enzymology and Enzyme Technology
LBTC 805 Laboratory— 1

LBTC 806 Laboratory -2

LBTC 902 Microbial Biotechnology (Core)
LBTC 903 Animal Biotechnology (Core)

Program Revision Criteria - 1 (1.1.2)
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LBTC 904
LBTC 905
LBTC 906
LBTC 907
LBTC 908
LBTC 909
LBTC 1001
LBTC 1002
LBTC 1003
LBTC 1004
LBTC 1005
LBTC 1006
Paper2

a) Bioprocess Technology (Elective)
b) Genomics & Proteomics (Elective)
c) Molecular Diagnostics (Elective)
d) Food Technology (Elective)
Laboratory -1
Laboratory -2

Bioinformatics & Statistics (Core)

a) Plant metabolic Engineering (Elective)

b) Gene Therapy &Nanomedicine (Elective)

c) Industrial &Fermentation Technology(Elective)

d) Immunotechniques (Elective)

e) Entrepreneurship Management in Biotechnology (Elective)

Analytical and Separation Techniques

The following new courses were introduced in the Syllabus of B. Sc. and M.Sc. Ph.D. Course

work:

Course Code Course Name
LBTC 502 Animal & Plant biotechnology (core)
LBTC 601 Industrial Biotechnology (core)
LBTC 602 Biosafety, Bioethics & IPR (core)
LBTC 603 a) Fermentation Technology (Elective)
LBTC 604 b) Gene therapy (Elective)
LBTC 605 Laboratory - 1
LBTC 606 Dissertation on electives
LBTC 701 Cell Biology
LBTC 702 Microbiology
LBTC 705 Laboratory - 1
LBTC 801 Molecular Biology

Program Revision

Criteria - 1 (1.1.2)
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LBTC 803 Bio techniques

LBTC 902 Microbial Biotechnology (Core)

LBTC 904 a) Bioprocess Technology (Elective)

LBTC 905 b) Genomics & Proteomics (Elective)

LBTC 907 d) Food Technology (Elective)

LBTC 1001 Bioinformatics & Statistics (Core)

LBTC 1002 a) Plant metabolic Engineering (Elective)
LBTC 1004 c) Industrial &Fermentation Technology(Elective)
LBTC 1005 d) Immunotechniques (Elective)

Qb

Signature & Seal of HoD

aureas, Sl St Ry
Head, Department of Biotechnology
™ aRitery R, fRmmrge (9.7.)

3ur Ghrsidas Vishwavidyalaya. Bilasour (C G.)
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Scheme and Syllabus

Integrated UG/PGSemester ~ IV

J

Code Course Subject Hours! Hours/| Credits
O T . | Semester| Week
LBTC 401 | Core-1 Paper-1 Immunoclogy 32 2 2
LBTC 402 | | Paper-2 Biophysical Techniques | 32 2 2
L _| Core-2 | Zoology/Botany Paper-1 ' 32 =
Jils | | Zoclogy/Botariy Paper-2 P e £ =
‘ Core-3 i Chemistry Paper-1 | 32 2 2
t ) | Chemistry Paper-2 ! 32 2 | 2 7
‘ | Skill EnhancementCourse-1 l : 3 4
[ ; ‘Environmental Sciences-Ii | 32 2 i
| Disaster Management (incorporate | 32 2 2
only if common syllabus or 1 ;
[ sang iy Academic council decision) . | |
LBTC 403 ' Lab-1 Laboratory - 1 64 ‘ A 2
! ___| (Basedon Core - 1) SR, (. By = |
| Lab-2 Laboratory - 2 64 | 4 2
__| (Based on Core - 2) s it
Lab-3 Laboratory - 3 64 4 2
o Bles | (Based on Core-3) —uH| L S
Total 448 32 22

*Student can opt any one out of the three core papers (Biotechnology,

Botany/Zaoology and

Chemistry) as the honours (Subject to the availability of the seats as approved by the Academic

Council)
*The decision of the Dean of the school and the Head of the respective

X
k\ | -

b

Department will be final

L2
v .

’ \
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Integrated UGAPG V Semester

Code Course  Subjects Hours! Hours! | Credits
opted | | semester | week
LBTC 501 | Core-1 | Genebc Engineering 48 03 03
LBTC 502 |Core-2 | Amimal & Plant biotechnology | 48 03 03
LETC 503 | Core-3 | Bioinformatics | 48 03 03
LBTC 504 | Eleclive | B) Medical Diaanostics [ a5 03 03
LBYC 505 | b) Biotechnology in Crop ¥
loeEE—
| Laboratory ‘
LETC 506 [L3b 01 | Laboratory = 1 86 | 08 03
Lo | {basad on Com -1& Core-2) | | |
LBTC 507 ‘ Lab 02 | Laborstory 96 ’ 05 03
.nbawdon c«;-aaenewve) ’
LBTC 508 i Seminar | Seminar basad on electve 32 I 02 02
| Total 806 25 20
Integrated UG/IPG Vi Semestor B : i
Code | Course | Subjects [ Hours/ Hours/ | Credits |
. | opted | | semester | week |
[TRTC ANT | Maes -1 [indtiskaal Bsfachningy | 48 [ 03 | 03 |
'LBTC 602 | Core -2 @iosafety, Blosthics & IPR % | 03 | 03 |
LBTC 603 | Elective | &) Fermentation Technology g | 03 03
LBTC604 |  |b)Gene , g )
Laborabry . | 3
[LBTC 605 |LabOf | Laboratory - 1 | @6 06 03
| (based on Core-1& Core -2) | AL
LBTC 606 |Lab02 | Dissertation on electives 182 | 12 06
| Total 384 | 27 16
PG | Semester Integ. UG/PG Vil Semester
| code [Course Subjéag 3 “[Hoursi | Hours/ | Credits
= | opted | semester | week
LBTC 701 | Core -1 lCell Biology : \ 45 : 03 |
FiBTC 702 | Core 2 | Microbiology 8 | 03
| LBTC 70 ”[ Core-3 | Biochemistry (Regulation & i 48 03
| Metabolism) — | |
[TBTC 704 ‘\ Core -4 | Recombinant DNA Technology [ 48 03 03 |
| T Laboratory | o
[LBTC705 |Leb01 | Laboratory=1 06 08 03 |
| {vased on Core-1& Core -2} X :
[IBTC 706 |Lab02 | Laboratory-2 | o6 08 03
| (pased en Core -3 & Core-4) | ) o
Total | 384 24 18
I
‘ L i
1’y
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PG Il Semester Integ. UG/PG ViIl Semester

Code Course Subjects | Hours/!
- loped | semester
LBTC 801 Core -1 l Motecular Bology 48
[TBTC 802 o 2 Imensinalogy =~ = T 48
(BTG 03 | Core-3 | Blotechniaues L]
LBTC 604 [ Coe4 || iEnzymology and Enzyme Teshaclogy T 48
- e
LBTC 805 | Leb 031 | Laboralony- 17 96
e M@Lﬂ.ﬂ& 2)
LBTC 806 Lab 02 ‘ abaratory -2 g6
= | {based on Core -3 & Core-4. =2
w Total 384
[PGTI Semester/ integ. UGIPG IX Semester
(Code | Course | Subjects Hours/
__| opted N s 0 ___| semaester
LBTC 3901 Core -1 Plant Biotechnology 48
1BTC 802 | Coe-2 (| Miciobkl Bxatschnology |48
LBTC 803 | Core-3 Animal Blotechnclogy 1T~ 48
I'LBTC 904 | Electve | a) Boprocass Technolgy T
‘ LBTC 905 b) Genomics & Projeomis
LBTC 908 c) Molecular Diagnostice
| LBTC 807 ] Food Technoiogy o ==
e | -
| LBTC 908 Lao 01 -1 96
Dl OV | ST [ on Core -1 8 Core -2) 2
| LBTC 308 Lab 02 Laboratory -2 86
i & | (pheedion Cora-SEiective) |
| Total 334
PG IV Semester! Integ. UG/PG X Semestar 3
Code Course | Subjects [ Hoursi”
| opted | semaster
LBTC 1001 | Core -1 | Bioinformatics & Statigtics 48
=5 | &kill Devalopment Courses e - )
LBTC 1002 | Elective ) Plant metabalic Enginearing 43x2
LBTC 1003 | B) Gene Therapy &Nanomedicing
LBTC 1004 ) Industria! & Fermentation Technology
LBTC 1005 ‘ d} Immunoctechniques
LBTC 1008 o) Entrepreneurship Management in
Batechnalegy
| LBTC 1007 | 1) Emvronmental Bictachnology
LBTC 1008 | Dissartation
] N Total

Hours!

| week

03
03

03

N I
03 |

03

Hours!

| wook

03

03x2

Credits

:J‘

ol ol o
ol &l @l &

o
w

T Hours!
| week

[Credits

03
03
03

‘ Credits

|

Baskets of Electives: Students in PC IV semester has to se|ecl any two 3L.r.-;ecxs from the

elective baskets

The dissertation work for PG 1V semester shall be based on the area of electives selected by

the students |"
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aper- s Anudytical wrd S 1 hechnmg

Uit -1

| V.o d column chromat
Introduchion and . 1 & < him 1 \

m-exchanee, GLC, HIPLC. FPLC and md instrumental detals ot

ehiror ,,g!.u_‘y,~|-.!;. LS
each. Apphcations of ¢ hromato phie technigues in Biology and research upplication

Unin-2

Paper and gel electrophorests Ivacrylamide gel electirophoresis (native and SDS), Agarose gel
clectrophoresis, 2-1)  clectrophworesis Rlottine- Sonthern, Western and  Northern blotting
Immunoblotting, Immunoelectrophoresis, DNA finger poanting and ELISA

Unit -3

Electromagnetic spectrum, Beer Lumbert's Law. Photometry LUV/VIS Spectrophotometry. Infrared

v. Atomic absorption spectroscopy ESR and NMR spectr

spectroscop oscopy. Mass spectroscopy (LC-
MS. GC ‘.l'\‘l Fluorcscent spectruscopy  Applications of different Spectroscopic techniques
ology

Unit -4

DNA Microarray, Protein Microarray. Microarray analysis, DNA chip, DNA Probes, FTIR, Flow
cytometry

Unit -5

Detection and measurcment o foactivitv, GM counter, Scintillation counter Autoradiography

Safety measures in handling radiosotopes. RIA, non radiolabelling.

Suggested Readings
| Nuclear Magnetic Resonance: 2007) Williams
7 Biochemical Techmques theory and practice: (20093 White R

Analytical Chemistry: (2000) Christion G, D

wes- (2009 Willson K. and Gounding K.H

2008) Plummer D. T

4. A Biologist Guide to Principie and

o 1o Practical Hochemistny

Program Revision Criteria - 1 (1.1.2)
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Integ. UG/PG IV Semester, Core -1

Course: Biophysical Techniques
Course Code: LBTC 402

Course Credit: (2-0-0) 2

Unit-1

General biophysical methods — Measurement of pH, buffers, Henderson - Hasselbaich
equation, isoelectric point

Unit - 2

Separation & identification of biomolecules - concept of chromatographytheir types and
applications, electrophoresis- types and application

Unit-3

Centrifugation — Basicprinciple of centrifugation, types and application, instrumentation of
ultracentrifuge and application

Unit-4

Microscopy — light microscopy, bright & dark field microscopy, fluorescence microscopy, phase
contrast microscopy, TEM, SEM

Unit-5

Spectroscopy: Principle, types and instrumentation, (colorimeter, UV-Visible spectrophotometer,

InfraRed spectrophotometer), Techniques of radioactivity and radioactivelabeling, Counting-
Scintillation counters, Geiger-Muller counter, autoradiography.

Evaluation Scheme:

| S.No. | Examination Duration | % of Marks
1 Internal Assessment | | inour ‘ 15
| 572 Internal Assessment || ‘ 1hour | 15
3 End Semester ‘ 3 hours 30
4 Attendance/Assignment/Class | Each semester 5
performance

“Note: The best one out of two Internal Assessment will be taken into consideration.

Suggested Readings

1. Biochemical Techniques theory and practice: White R

2. Analytical Chemistry: Christion GD

3. An Introduction to Practical Biochemistry: Plummer DT

4. Undergraduate Instrumental Analysis: Robinsan, JW

5. Essentials of Biophysics: Narayanan, P

6 A Text Book of Biophysics: Roy RN /..

7. Biophysical chemistry: Upadhya and Nath AR %

ey I Vs POt

7Rl T ARl

Program Revision Criteria - 1 (1.1.2)
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Integrated UG/PG V Sem, Elective

Course: a) Medical Diagnostics
Course Code: LBTC 504

Course Credit: (3-0-0) 3

Unit-1

Introduction to medical diagnostics, methods of separation of molecule and cells, Methods of
cell counting, Assays for estimation of biomolecules.

Unit-2

Analysis of body fluids, methods of body fluid collection, Process and investigation of basic
hematology, blood transfusion, Blood banking, Urine analysis, Feces and sputum analysis,

Unit-3
Diagnostics methods for genetic disorders, chromosomal abnormalities: structural and

numerical, karyotyping. Vi 2
k g e ﬁfgﬁ}*a;;(\\ *
Vg S8 T B 16
f.{ }\I \fi
T i

Unit-4
Methods of diagnostic imaging: X-Ray, USG, CT, MRI, SPECT, targeted imaging

Unit-5
Introduction to histopathology, preparation of histological slides and analysis, cytological

investigations. Kit-based methods for diagnosis of hepatitis, blood Sugar Level etc

Program Revision Criteria - 1 (1.1.2)
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Integrated UG/PG V Sem, Elective

Course: b) Biotechnology in Crop improvement
Course Code: LBTC 505

Course Credit: (3-0-0) 3

Unit-1

Basic techniques and tools of plant tissue culture: Establishment of plant tissue culture lab:
equipment, culture vessels, Composition of various tissue culture media and their preparation
surface sterilization of various explants, pretreatment of explant. subculture and repeated
transfer of explants and cultures, Hardening.

Unit-2

Culture techniques: Meristem tip culture, anther, embryo and ovule culture, callus culture,
suspension cultures, Single cell culture, organogenesis and embryogenesis, Artificial seed
(synthetic seed)

Unit-3

Tissue culture in crop improvement: Somaclonal variation, Somatic hybridization, Haploids in
plant breeding Protoplast culture: Importance, Isolation of protoplasts, method of protoplast
culture, culture media, Growth and division of protoplast, regeneration of plants, Production of
virus-free plants

Unit-4

Transgenic plant: features of Ti and Ri plasmids, mechanisms of transformation, vectors and
promoters, genetic markers, reporter genes, transformation. Herbicide and insect resistance
transgenic plant, gene silencing ( \AR

T AR

—1 ~ 0y OA

Wt \ 2 17

R 1
—— Yt
=
e
\J

o
g
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Unit-5

Biofertilizers, Piant growth promoting rhizobacteria. Biological control. Biopesticides- types and
application. Integrated Pest Management (IPM)

Program Revision

Criteria - 1 (1.1.2)




Guru Ghasidas Vishwavidyalaya
(A Central University Established by the Central Universities Act 2009 No. 25 of 2009)

Koni, Bilaspur - 495009 (C.G.)

TS g fReafine

(@ PR affRm 2009 7. 25 % s vt B3 fvafarem)

or, R - 495009 (B1.)

) Integrated UG/PG V Sem, Lab - 1
Course: Laboratory -1(Based on Core -1 & Core -2)
’ Course Code: LBTC 508
R Course Credit: (0-0-6) 3
Evaluation Scheme: g - : e
| S.No. | Examination Duration | % of Marks
11 Internal Assessment | 3 hour | 15
2 | Internal Assessment || | 3 hour 15
3 End Semester ____|6hours  j30
4 Attendance/Assignment/Class | Each semester 5
N performance Rl '} B
' Note: The best one out of two Internal Assessments will be taken
' Integrated UG/PG V Sem, Lab - 2
) Course: Laboratory -1{Based on Core -3 & Elective)
Course Code: LBTC 507
) Course Credit: (0-0-6) 3
R Evaluation Scheme: PR ’
| S.No. | Examination Duration | % of Marks
) [ 1 Internal Assessment | | 3 hour B B ;
2 |Internal Assessmentll | 3 hour 15 l
' 3 _End Semester | 6 hours 30 ‘
4 Attendance/Assignment/Class | Each semester 5 J
performance

Note: The best one out of two Internal Assessments will be taken

. Integrated UG/PG V Sem, Seminar
E 18
’ K
¢ \
L] X o \)
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Integrated UG/PG VI Sem, Core-1

Course: Industrial Biotechnology
Course Code: LBTC 601

Course Credit: (3-0-0) 3

Unit-1

Bioreactor / Fermenter — types and working of Fermenters (Stirred tank, bubble columns, airlift
Bioreactors, Static, Submerged and agitated fermentation),

Unit-2
Solid substratefermentation &submergedfermentations, Raw materials for fermentation,
microbial Biomass production, principles of malt and brewing industry

Unit-3

Enzyme technology —- nature of enzymes, Industrial applications of enzyme, Immobilized
enzymes, limitations of microbial cells used as catalysts in fermentation, mult-enzyme reactors,
protein engineering of enzymes

Unit-4

Upstream processing (Strain selection, Sterilization), Downstream processing — extraction,
separation, concentration, recovery & purification, operations of fermentation products,

Unit-5§
Production of recombinant proteins having, therapeutic and diagnostic applications, vaccines,
Bioprocess strategies in Plant Cell and Animal Cell culture

Evaluation Scheme:

|S.No. |Examination | Duration % of Marks |
1 | Internal Assessment | — Jthour 115
2 | Internal Assessment || 1 hour bz =
3 EndSemester =~ |3hours W - Y
4 AttendancefAssignment/Class Each semester |5
performance

Note: The best one out of two Internal Assessments will be taken ihto consideration,

Suggested Readings
1. Frontiers in Microbial Technology: Bisen PS

2. Industrial Microbiology: Prescott and Dunn
3. Atext of Industrial Microbiclogy: Crueger W and Crueger A
4. Priciples of Fermentation Technology: Stanbury PF, Ehitaker H, Hall SJ
5. Fermentation Biotechnology: Mansi
6. Principie of fermentation technology Stanbury PF
( B i
_—s R oo ;\((EOLE' \
O o ot 3%
"~ i q f

Integrated UG/PG ViSem, Core-2 i

......
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Courss Biosatety, IPR & Bloethics
Course Code: LBTC 602

Course Credit: (3-0-0) 3

Unit-1

Buosafety Good Lab Practicss, Inroduction ta Bialogical Safery Cabmets GMOs and LIMO= and
their enveonmental impedt, Rokes of Institutional Blosafety Committes, RCGM, GEAC stc
Hazardous Msterials used n Biotechnalogy, ther Handing and Disposal

Unit- 2

introduction to Intsilectusl Property: Concept of Intellectusl Propedy Kinds of Intsliectual
Property Patents, Copyrights, Designs, Trademarks, Geographical indication, Infringement of
PR, protection and Remedies, Licansing and s types

Unit-3

Introduction %o the leadng International inskumants concerming Intelectual property rights, The
Berne Corneniice, GATT, WTO, Universal Capyright Convention, The Paris Convention,
TRIPS The World Intellectual Property Rights Organization (VIPQ), Budapest treaty, Patert
Infingement, Biological Patentabilty, Patenting Living Organisms,

Unit-4

Patents; Reguirement of patentable novelty, Irventive slep Price art Classifying products 55
patertable ard non-patentable, Procedure for applying for patent, indian Patent Adt, Tradticnad
Knowkedge, Commerdial Exploitation, and Protecticn. Biopiracy and Bioprospecting,

Unit-5

Imrodudion 10 Bioethics. Legal and Sodic-economic mpacts of Bictechnology, Ethical, Legal
s Soclal Implicsions of Hunwan Genome Project. Blosthics in Biodhversty, Rescwrce
Management and Ganaticaty Modifed Organisms

Evaluation Scheme:

[SNo. | Examination i [ Duration [ % of Marks
1 | Imermal Assessment | LA hour 115

) ; imterns) Assassment | | 1 hour s

3 {EndSemester | 3hours 130

“ fAuev-uaﬂcm'uz-g'merb\Zass | Each semasier 5

2 performance _____ osid e =
Nots: The best one out of two Internal Assessments will be taken into consideration

Suggested Readings
1. Flemvng, DA, Hunt, DL, (2000). Bictechnalogy and Satety Assessment ( 3rd Ed) Acadamic
prass ISBN-1555811804 6781555811808
2 Thomas, J.A., Fuch, R L. (1999). Bictachnoiogy and salety assessmert (3nd Ed). CRC prees,
Washingion. ISBN. 1560327219, 9781560327218
3 Law and Strategy of biolechnatogical patents by Sibley. Butteeworth publication. (2007) BS8N
075069440, 9780750684445
4 Inselectual property nghts- Gangul-Tat McGeawhill [2001) ISBN-10° 0074633502
8. Imelectual Property Right- Wattal- Oxford Publicatiopn House ( 47) ISBN: 0195605024
£ Biotechnology - A comprehensive traatise (Val. 12). Legal econcmic ana ethical dmanskans
VICH. (2nd ad) ISBN-10 3527304320,
7 Encyclopedia of Sicethics § vol sel, (2003) ISBN-10: 0029557748
5 Thomas, J.A, Fuch, RL (2002} Biotechnology and safety Assassment (3rd Ed) Acadermic
press. § B D. Singh. Biotechnalogy axpanding horzons, /

' 10 H.K.Das. Text bock of biotechnology 3rd ediion

A
— P ®
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Integrated UGPG VI Sem, Elective

Course: a) Fermeniation Technology
Course Code: LBTC 603

Course Cradit {3-0-0) 3

Unit -1

Introduction 1o fermentation: aarcbic and anasrabic fermertations; Kinetics of growth and
product formation -« chemically structured models, mass transfar dffusion, memorane
transpont

Unie -2

Farmeanter design - oparation, measurement and control in fermantation; Asraton and agration
In fermantation: Oxygan requirement, measurement of adsorption coeflicients. bubble aeration,
mechanical agitation, comelaion beatwesn mass-ransfer coeffcient and cperating vanables,
hollow e raactors, Immobiized cell reactors

Unit-3

Sirain development Genaral aspacts masation selection of metants, recombsinasion, regulatian
gene technology and use of gereBic methods, In boed genetic engneerng for  strain
improvements andd applications in madicing, agriculture and industry

Unit-4
Micriobial Blotrarsformation:  types, methods and processes, analyss angd solsticn of

products, appications in waste management medicne and agriculure Eicgas production
- pathways, regulationdmodulation, advanced bomethanation systems and thesr applications

Unit- 8§

Microbig & Bogrocess technalogy: Daan stream processng in beiel -Methods for vitsmns |
B& Fibofavin), amino acikds (L.glutamic agd & L Lysine), arganic acds (Crinc acid AGluconc
acid), erzymes (Arylases & peclingses), srbictics { Beta Lactam antbiofics & amino add and
paplide antibiotics). mikrobes as boconirol agerts

Evaluation Scheme: e .
§_@_q | Examination . Duration 9@ of Marks
R | Wlarnal Assassment | 1 hour 115 ]
}_A | Intamal Assessmant || 1 hour 115 '
3 l End Semaster 3 hours L 30 l
B | AttendancelAssgrmentiClass Each semester S |
| perfarmance |
Note: The best one out of two Intemal Assessmants will be taken into consideration,

Suggesmd Readings

Prircipies of Farmantation Technology: Whittaker & Stan bury

Biaprocess Engneenng Princples: Pauling Doran

Bioreactor Design & Product Yied, BIOTOL series: Butter worth Heinamann
Biosaparaoni Bloprocessing: Subramaniam G

1 S Lo 53

Product Recovery in Bioprocess Teghnology BIOTOL savies, Butler Worth
| Harsenann L0
Dl S AT
. ’ L PSS n
L Sy i s AT
{ \ \_r"{ “5"‘"
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Integrated UG/PG VI Sem, Elective

Course: b) Gene Therapy
Course Code: LBTC 604
Course Credit: (3-0-0) 3

Unit-1

Gene Therapy: Background, Introduction, Types: Somatic, Germ line |,

strategies: Gene

Augmentation tharapy, Targeted killing of specific cells, Targeted inhibition of gene expression
Targeted gene mutation correction, different approaches: Classical and non classical, Methods

of gene therapy.Ex-vivo, in-vivo

Unit-2
Target site for gene therapy, Vectors in gene therapy: Vi

ruses - Retroviruses, Adenoviruses,

Adeno-associated viruses, advantages and disadvantages, other viral vectors: HSV-1,

Baculovirus, SV40
Unit-3

Non-viral methods — Naked DNA, Oligodeoxynuclectides, Liposome, Electroporation, Hybrid
methods: RNA-DNA chimera, Receptor mediated Endocytosis

Unit 4
Gene therapy in the treatment of disease: Introduction,
Respiratory disease,

Unit 5§

SCID, Cancer, Muscular dystrophy,

Advantages and recent developments in gene therapy, Problems and ethics, challenges and

future of gene therapy

G.No. | Ewaminatien Duyratian | *4 of Marks
1 |Internal Assessment | 1 hour [15 =
|2 | Internal Assessment Il 1 hour 15 =

3 End Semester | 3 hours N0

4 Allendance/AasignmentGlace | Eash samasiar s

performance

Note: The best one out of two Internal Assessments wi

] l,.‘..»:ﬁ.;.'
i V]

2
| Yy
L

Integrated UG/PG VlS_en]. Lab -1

Il be taken into consideration.

. B
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» WL, H
A7 N
v &
e Integrated UG/PG VISem, Lab -1
> Course: Laboratory -1(based on Core -1 & Core -2)
Course Code: LBTC 605
)
b J
-

Course Credit: (3-0-6) 3

Evaluation Scheme:

[S.No. | Examination Duration
[1 | Internal Assessment | 3hour
[2 | Internal Assessment Il 3 hour -
|3 End Semester Bhours
4 Each semester

Attendance/Assignment/Class
performance

ne out of two Internal Assessments will be taken

Note: fhe besto

Integrated UG/PG VISem, Dessertation on electives

Course: Dissertation
Course Code: LBTC 606
Course Credit: (3-0-6)3

Evaluation Scheme:

135
[ 30
5

| % of Marks

15

[ S.No. | Examination Duration | % of Marks |
[1 Internal Assessment 2 hour |60 1
[2 | End Semester | 3 hours 20 |

|
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PG | Semester! Integ. UG/PG VIl Semester, Core- 1

Course: Cell Biology
Course Code: LBTC 701
Course Credit: (3-0-0) 3
Unit -1

Structural organization of Biomembrane, Ovenview of Membrane Transport, Active and passive
transport. Facilitated transport of glucose and water, ATP powered pumps, lon channels.
Resting membrane potential, Symporters and antiporters.

UNIT-2

infraceliular protein transport, Protein targeting to and across the ER Membrane, Inserfion of
membrane proteins into the ER, Protein Modifications and folding in the ER. Protein targeting to
cell organells, Molecular Mechanisms of Vesicle mediated protein.

Unit-3
Signalling molecules and cell surface receptor, second messenger, intracellular signal
transduction pathway (DAG, Ca”, c-AMP, G-Proteins), MAKK, Notch, TGF-beta, Jak-STAT

signaling pathway.
UNIT-4
Eukarvotic cell cvcle. model oraanism to studv cell cvecle. Reaulation of cell cvcle. Cell death
and its regulation. : 9
- | 2 \f\/r \"&
- e
%'

fumr Cells and the Onset of Cancer, Oncogenic Mutations in Grmvth-Prcmo:npg Proteins
Mutations Causing Loss of Growth-Inhibiting and Ceti-Cycle Controls Role of Carcinogens and

DNA Repair in Cancer.
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PG | Semester/ Integ. UG/PG VIl Semester, Core- 2

Course: Microbiology
Course Code: LBTC 702
Course Credit: (3-0-0) 3

Unit -1

History and Scope of Microbiology, Major characteristics used in microbial taxonomy (numerical
and molecular), Current methods of microbial identification (16s rRNA. Gene sequencing, House
keeping genes).

Unit -2

Cultivation and enumeration of microbes from environment, Ultrastructure of bacteria, algae,
protozoa and viruses,Ecology of micro-organisms

Unit -3

Nutritional requirements of micro-organisms, mode of nutrition, phototrophy, mixotrophy,
saparophytic, symbiotic and parasitic organisms

Unit -4
Microbial growth and population kinetics, methodology for measuring growth and growth
regulation. Physical and chemical control of microbes

Unit -5
Mechanism of gene transfer and genetic recombination in bacteria: transformation, transduction,
conjugation

Evaluation Scheme:

S.No. | Examination [ Duration [ % of Marks |
Ea Internal Assessment | | 1 hour | 30
2 Internal Assessment Il | 1 hour [30
3 End Semester | 3 hours | 60
4 Attendance/Assignment/Class | Each semester 10
| performance S| |

Note: The best one out of two Internal Assessment will be taken into consideration.

PG | Semester/ Integ. UG/PG VIl Semester, Core- 3 : Wl
P i 0" e
"\ R A@;'&""{ ' \"&
- A ‘, k\‘; & "';‘ \ U" 24
& i 7 AR R = (§o
)i A buhe R = =

(a7 T/ e
L1
'-‘l"|l|

J
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SEMESTER -VIlI
PG Il Semester/ Integ. UG/PG VIIl Semester, Core- 1
Course: Molecular Blology
Course Code: LBTC 801
Course Credit: (3-0-0) 3
Unit-1

DNA replication, Unit of replication, Enzymes involved in DNA replication, replication origin and
replication fork, fidelity of replication, Mechanism of DNA replication. Inhibitors of DNA
replication.

Unit-2

Transcription, formation of initiation complex, transcription activater and repressor RNA
polymerases, capping, elongation, and termination, RNA processing, RNA editing, splicing, and
polyadenylation

Unit-3

Ribosome, Translation, formation of initiation complex, initiation factors and their regulation,
elongation and elongation factors, termination, genetic code, Mechanism of franslation,
transiational inhibitors, Post- translational modification of proteins.

Unit-4

Control of gene expression at transcription and translation level (regulating the expression of
phages, viruses, prokaryotic and eukaryotic genes, Epigenetic regulation, Genomic Imprinting.
Unit-5

DNA damage, DNA repair, DNA damage and repair mechanisms, homologous and site-specific
recombination,

Evaluation Scheme:

[S.No. | Examination | Duration [ % of Marks |
5 | Intemnal Assessment | 1 hour | 30
|2 | Intemal Assessment Il 1 hour .
3 _|EndSemester |3hours 60
|4 Attendance/Assignment/Class | Each semester | 10
lPEﬂﬂ"an_Og 2 ‘ |

A , | =
Note: The best one out of two Internal Assessments will be taken into consideration.
Suggested Readings 7 Ve
\ AV A
. . f P |.. X _:1{3‘ /‘7{ ‘L 11
| ! fo=Fman %
=2 XA - e FSERD WS '
: et 13
| T2\
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PG Il Semester/ Integ. UG/PG VIIl Semester, Core- 2

Course: Immunology
Course Code: LBTC 802
Course Credit: (3-0-0) 3
Unit-1

Introduction and History of Immunology; Organization and structure of lymphoid organs: Cells
and molecules of Immune system; Hematopoiesis: innate and acquired immunity, Clonal nature
of immune response, Phylogeny of Immune system,

Unit-2

Nature and Biology of antigens and super antigens, Antigenicity and immunogenicity; Kinetics
and antigen and antibody interaction; Antibody structure and function, Immmunoglobulin gene
and Generation of antibody diversity, antigen and antibody interactions-based assays,
Hybridoma Technology and monoclonal antibedy, Antibody engineering and SCFVs

Unit-3

Complement System-Activation and regulation; Structure and function of various cytokines and
their receptor; Antigen presenting cells; Structure and functions of MHC and HL-A system;
Antigen processing and presentation

Unit-4

T - cell receptor-CD3 compiex; Development and differentiation of T cells; Positive and negative
regulation; Development and differentiation of B cells; B Cell receptors; Cell mediated
cytotoxicity: T cytotoxic cells, Natural Killer (NK) Cells, Antibody dependent cell Cytotoxicity
(ADCC), Macrophage-mediated cytotoxicity. Immunological tolerance, Immunosenescence
Immunodeficiency.

Unit-5

Autoimmunity, Hypersensitivity, Transplantation, Immunity to infectious agents, Tumor
Immunclogy, Viaccination

Evaluation Scheme:

[ S.No. [ Examination | Duration | % of Marks
B Internal Assessment| |1 hour | 30
& Internal Assessment Il 1 hour 30
3 End Semester ___| 3 hours 60 =
- Attendance/Assignment/Class Each semester 10
performance |

Note: The best one out of two Internal Assessmems will be taken into consideratlon.

Suggested Readings

I, Essensials of Immunology: Roitt IM

2. Immunology: Kuby
. Advanced Immunology: Male D, Champion B. Cooke A. and Qwen M
Principle and practice of Immunoassay: Christopher P. Price and {and J P
. Culture of Animal cell- lan: Freshney

e ]
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PG Il Semester! Integ. UGIPG VIll Semestar, Core- 3

Course: Biatechnigues
Course Code: LBTC 803
Course Credit: (3-00) 3
Unit-1

Mizroscapy. Prinopies and applcations smple. phase- resce
. , compound,

g»ansoopos Electmp miroscopy: SEM and TEM. X-Ray Crystalk m"mx?::y&*ﬁ—

sogu::umn Az'pllcanun in wuclur.-g analysis of bior T e A Tachni
:mw .mmmn&gu. Gensity gradiert centrfugation in solsticn of cells. -]
Unit-2

Electromagnetic spectrum, Beer Lambed's Law Pt S

Infrared specioacopy, fan & o Bl i

. Afomic absorp peciroscopy, ESR and NMR spectroscop,

dspocuomm (LC-MS, GC-MS, MALDI - TOF). Flucrascant spectroscopy” App&u{mc::a :

ferent Speciroscopic toechniques in Blalogy. J
Unit-3
L:&em N?’rl.dc mmcolwwﬁ 'ty'm' Paper. thin layer, gas, Gel permesion. jon

, " nity chrom sy i
Apgications of Chromasographic mnmqm:Bdagy. - ——
Unit- 4
:-slwf and g:' :::toﬂml ress, deafrytamcepngd _el:ctmnzhoreels (nativa and SOS) Agaros
L L . n WWI
Westam and Nerthern and South Westem uomng).cgusl . -
Unit- §
Nature and types of radiations, preparation of labelod 1
L 3 biclogical samples. Detection &
mnasuewle:t d‘_vadlosf‘m:‘ky. GM é:lo:n:f Scirllation counter, N.nogadmgramy m
uras 3 P on rad fing Rale of { ‘

fadkation in Struchursl and functionsl analysis of Biclogical sample. T—

Evaluation Scheme:

EL W T — 5 of ks
1 [Intemal Assassment | | Thowr T8 —— 7‘1
2 Intevnal Assessment il [hour s =
13 End Semester —a '3 hour 0 _ =
4 Amendance/Assignment'Ciass | Entire semester | 5 |
lpeformance | e
Note: The best one out of two Internal Assessments will be taken into consideration,
Suggested Readings:

: Nudear Magnesc Resonance: (2007) Wilkams

2 Blochemical Techniques thecry and praciice (2008} White R
3 :n;lwcalc&mslrf {2000) Christion G D

4 ologist Guida 1o Principle and Techniques: (2009) Willsan K

; An Introduction %o Practical Biochermistry: (2008) Plummer D. T e
PG |l Semester! Intag. UGIPG VIIl Samester, Core- 4

oS Dt )
s Babonrs— 51 OM
- Py ) — TV
‘S
Course: Enzymology and Enzyme Technolegy
Course Code: LBTC 804
Course Credit: (3-0-0) 3

Unit-1

Introduction to enzymes, enzyme nomenclature, classification of enzymes and enzyme
commission numbers, Concapt of active centre, binding sites, stereospecificity and ES complex
formation. Isolation and purification of enzymes, preparation of purification charl, Enzyme
activity, Specific activity and tum over number, Marker enzymes.

Unit-2

Enzyme Kinelics: Steady state, pre-steady state, equilibrium kinetics, Michaelis and
Menten lineweaver-burk, Eadie-Hofstee equationand its derivation, Different methods to
calculate the Ky, and Vi, @nd their significance

Unit-3

Factor affecting enzyme activity and catalysis: pH, subsrate and enzyme concentration,
temperature, coenzyme and cofactorsetc, Mechanism of action of enzymes involving two/more
substrates. Role of metal ions in enzyme catalysis. Enzyme inhibition, different types of

inhibitors and activaters

Unit-4

Structure and function of enzymes: Lysozyme, chymotrypsin, proteases. Enzyme regulation
and control of their activity. Introduction to allosteric enzymes and isozymes.

Unit-5
Enzyme Technology: Immobilization of enzymes, whole cell immobilization and their application,

commercial production of enzymes, RNA-catalysis, abzymes, Protein and Enzyme enginering:
Design and construction of novel enzymes. Enzymes used in drug synthesis, biosensors.
Application of enzymes in medicine (therapeutic enzymes, enzymes as analytical reagents)
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2 N 3 il
Integrated UG/PG VIliSem, Lab -1 1550 '
¥ 30
|
———— e ————————————
Course: Laboratory -2{Based on Core -1 & Core -2)
Course Code: LBTC 805
Course Credit: (3-0-6) 3
Evaluation Scheme: )
| S.No. | Examination Duration | % of Marks
H Internal Assessment | 3hour |15
£ Internal Assessment II 3 hour 115
’ 3 End Semester | 6 hours [ 30
- AttendancelAssignment/Class | 1 hour I'5
performance |
Note: The best one out of two Internal Assessments will be taken
Integrated UG/PG V Sem, Lab - 2
Course: Laboratory -2(Based on Core -3 & Core-4)
Course Code: LBTC 806
Course Credit: (3-0-8)3
Evaluation Scheme: +d - -
[S.No. | Examination 3 Duration [ %of Marks
| 1 | Internal Assesement | 3 hour |15
|2 | Intemal Assessment Il 3 hour 15
E |EndSemester | Bhours |30
4 Attendance/Assignment/Class | Each semester 2
performance

Note: The best one out of two Internal Assessments will be taken
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PG Il Semester/ Integ. UG/PG IX Semester, Core-2

Course: . Microbial Biotechnology
Course Code: LBTC- 902

Course Credit: (3-0-0) 3

Unit1

Microbial bictechnology, scope and techniques, Bioprospecting of microbial diversity, Isolation
and preservation of industrially important microorganisms.

unit -2

Geno_n_u’cs. Transcriptomics, Proteomics, Metabolomics, m
Definition, methodology and application in Microbial technol

etagenomics and Systems Biology.
ogy. Functional enzymes

Unit-3

Production of proteins and enzymes in bacteria,

vaccines. Microbial polysaccharides and

yeast and fungus, recombinant and synthetic
polymers. Microbial resources for bicpolymer

production.

Unit- 4
Micrpbes as biocontrolagents microbial insecticides (Baculoviruses entomopathogenic fungi,
Bacillus thurinigiensis, Bacillus sphaericus, Bacillus popiiae, Microbe derived inhibitors.
Entamopathogenic viruses (Baculovisus, Nuclear Polyhedrosis Virus)
Unit-5
Microbial biomass production, utllization of plant biomass by micreorganisms (lignocsliulose
biodegradation). Application of figninolyticmicrorganisms and enzymes in biodegradation of
recalcitrant xenobiotics s ¢
> 1§ Y

Teasdhrs™ A

=7 O

Fotesh™ 13

32

PG lll Semester/ Integ. UG/PG IX Semester, Core-3

Course: Animal Biotechnology
Course Code: LBTC 903

Course Credit: (3-0-0) 3

Unit -1

Intreduction to the balanced salt solutions and simple growth medium. Brief discussion on the
chemical, physical and metabolic functions of different constituents of culture medium, Serum &
protein free defined media and their applications.

unit- 2
Primary and secondary cell culture, Development of cell lines, Biclogy and characterization of
the cultured cells. Basic technigues of mammalian cell cultures in vitro.

Unit-3.

Maintenance of cell culture, Cell Passaging, Measuring parameters of growth, Measurement of
viability and cytotoxicity.

Unit-4

Cell synchronization, Cell transformation, Apoptosis, Cryopreservation, Common cell culture
contaminants

Unit-5§

Applications of animal cell culture: cell culture based products, vaccines, Hybridoma technology
and monoclonal antibodies, stem cells and their applications, Animal cloning, IVF technology,
Organ, arganotypic and histotypic cultures.

Evaluation Scheme:

L -
Note: The best

b — |
one out of two Internal Assessments will be taken into consideration.
W
Ae—t
3 0

T T,
-~ '\-’ ™
A N
e X

I's

%
v, S—

i >

13

S.No. [ Examination | Duration [ % of Marks |
1 Internal Assessment | 11 hour [ 30
2 Internal Assessment |l 1 hour | 30
3 | End Semester | 3 hours |60
4 | AttendancefAssignment/Class Each semester | 10
| performance

33
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PG Il Semester! Integ. UG/PG IX Semester, Elective
Course: a)Bioprocess Technology

Course Code: LBTC-904
Course Credit: (3-0-0)3
Unit 1

Introduction to bioprocess engineering, bioreactors, isolation, preservation and maintenance of
Industrial microorganisms, kinetics of microbial growth and death, media formulation for
Industrial fermentation. Designing of a fermenter/Bioreactor, Air and media sterilization,

Unit 2

Types of fermentation procass, analysis of batch fed batch and continuous bioreactions, stability
of microbial reactors, specialized bloreactors (pulsed, fluidized, photo bioreactors etc),
Measurement and control of bioprocess parameters

Unit-3

Downstream processing. removal of microbial cells and solid matters, foam separation,
precipitation, filtration, centrifugation, cell disruption, liquid-iquid extraction, chromatography,
membrane process, drying and crystallization

Unit-4

Industrial production of chemicals: solvents (acetone, butanol). Microbial production of
Bioflavourant and Biocolourant antibiotics (penicillin, streptomycin, tetracycline) amine acids
(lysine, glutamic acid)

Unit-5

Food Biotechnology: Food spoilage and preservation process Causative organisms and
process. Physical and chemical preservation process. Dairy products, wine, beer and other
alcoholic Beverages. Mushreom-types, isolation and culture

Evaluation Scheme:

. S.No. | Examination Duration | % of Marks |
11 Internal Assessment | 1 hour 130 |
|2 | Internal Assessment || 1 hour | 30 ]
[3 End Semester 3 hours | 60 ‘
4 Attendance/Assignment/Class Each semester 10
| performance ‘

Note: The best one out of two Internal Assessments will be taken into consideration.

Suggested Readings

1. General Microbiology: Sullia SB and Shantharam S

2. Microbial Biotechnolegy: Glaser AN and Nilaido

3. Industrial Microbiology: Prescott & Dunn

4. A text of Industrial Microbiology: Crueger W and Crueger A

5. Priciples of Fermentation Technology: Stanbury PF, Ehitaker H, Hall SJ

6. The Handbook of Microbial Bioresources by V K. Gupta, G.D. Sharma

PG Il Semester! Integ. UG/PG IX Semester, Elective _ sk
. AL

~= 0
& \ AV 34
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Genomics and Proteomics
LBTC 905
(3-0-0) 3

Course:
Course Code:
Course Credit:

Unit-1
Genomics:Omics and importance, Genome sequencing, Shotgun sequencing. Whole Genome
sequencing, Human Genome project.

Unit-2

Transcriptomics:DNA Microarray for analysis of gene expression patterns. cDNA based and
oligonuclectide based DNA microarray. Application in system biology and disease diagnosis
Single nucleotide polymorphisms, Predictive genomic medicine

Unit-3
Proteomics:Proteome- General Account, Isoelectric focusing, Protein profiling by one
Dimensional and 2 Dimensional gel electrophoresis, Detection and quantitation of proteins in
geis Pros and cons of various staining methods, Image analysis of 2D gels, Application of 2D
PAGE.

Unit-4

Basics of mass spectrometry, Tandem MS/MS spectrometry, MALDI TOF and ESI, and
theirapplication in proteomics, Peptide sequencing by tandem mass spectrometry, Protein
microarrays, Yeast two hybrid system, Clinical and biomedical application of preteomics

Unit-§

Metabelomics: Metabolomics: Definition, History, Tools, Databases and the Applications.

Evaluation Scheme:

S.No. | Examination 3 | Duration | % of Marks
1| Internal Assessment | _ 1 hour 30
btz Internal Assessment || 1 hour 130 |
3 End Semester 3 hours 60 ;
| 4 Attendance/Assignment/Class | Each semester | 10 [
performance |

Note: The best one out of two Internal Assessments will be taken into consideration

Suggested Readings

1. Genome 3: TA Brown,

2. Principals and Techniques of Biochemistry and Molecular Biology: Wilson and Walker
3. Proteomics: R Twyman

4. Metabolomics: M Tomita and T Nishioka
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Courss c) Molecular Dignostics
Course Code: LBTC 208

Course Cradit: (50-0)3

Unit -1

Souiham, narnem, dotskaf blof; elacirophoresis, nudelc acd probe preparation. DNA

“eguencng. erpretation, troubleshooling. :
CINA ampification sechnigues sref applications ncfuding reverse transaprsse (RT-PCR, in sty
FCR, magational anslysis PCR. sample prepgration. expenmental désign. pramess, controd:

Unit- 2

Ligase chain reacicn. ruded add sequanca-based amplification, branched DONA oeecton
Inlosstion o semmon  spprnusd Eite and their apolications RT-PCR, relative RT-PCR,
compstive RT-PCR: expermentsl design, controls, kits, 8nd specialized appiicatians. RACE,
RNA fingarprntng

Unit- 3

Imrunological Diagnostics: agghutination, RIA ELISA's. immunofiucrescanca, YWestern biols —
Sighumnescentcs

Unit- 4

PCRMased mutstion detection  single-swended conformationsl polymorpliam  analysis
neteroduplex analysls, densturing grackan gel slactrophonesis, chamicsl deavage, nbonuclesse
deavage: alice-specific and mubliplex PCR compestive oligonucieatide priming.  protein
tuncation

Unit- 8§

in sit nudelc acid hybridization and ampification: ISH, FISH, ISA. Appications and imytatons
DNA chips, autamalion. gene therapy, sppications in dagnosis of genetic disordars, numan
genome projact, ethical considevalions

Evaluation Scheme: e . -
[SNo { Examination ) Duration % of Marks
» ‘
{ |ikemalAssessmentl [ Thour |30
|7 | Intemal Assessment i 1 hour 130 ‘
{3 | EndSemeater | Shours | 6U
4 AnendancelAssignment/Class [ Each |10

Note: Th Dest one out of two Internal Assessments will be taken into consideration

Suggested Reading
1. immunology: Kuby
2 Malecular Diagrastics: Far the Clinkad Laboranarian Hardoover: Wilkan B. Coleman, Gregory
J. Tesorgalis

3 Fundamertals of Malecutar/Disgnostics: Dava E. Bruns. Ecdward R. Ashwood 4. Molecular
Biotechnclogy: Pasternak

5 Textbook of Clincal Chemislry and Moecular Diagnostics: Cxl A. Burtis, Edwsd R
Ashwood, David £ Bruns

8. Introducion fo Moleodar Diagnostics (DX-INSIGHTS)

7. Biophysical chemistry: Upadhys&Nath

8. A Biologist Guide %o Principie and Technigues. Wilsan K and Gounding KE

.l
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PG |l Semester/ Integ. UGIPG iX Semester, Elective

Course:
Course Code:
Course Credit:

d) Food Technofogy
LBTC $07
{3-0-0) 3

Unit -1

Intraduction to Feod Biotechnelogy, Application Biotechnalogy to food stuffs, Food Processing
Biotechnology, Unit Operation in Food Precessing Unit Operation, Quality factors of Food, food
Deterioration and its control.

Unit-2
Application of Molecular methods in food Production, Methads of melecular cloning in food.
Techniques for development of new plant varieties, GMO as food

Unit-3

Microbial Biotechnology in Food Products, Role of microbes in feed products, Microbial Food
Spoilage; Use of microbas for production of food (Yeast. Bacteria and other microorganism-
basad process),

Unit - 4
Raw material for food and its medification, Blo conversion of food raw material, Conversion of
food waste in value added products, (conversion of Whey, molasses, starch and etc.)

Unit-§

Allernative food products- Mushrooms, Single cell protein, Aqua culture, Nicrobes as food
product, etc.

Social and Regulatory aspects of Food Biotechnology, Regulations for food industries

Evaluation Scheme:

S. Examination | Duration % of Marks

No.

1| Internal Assessment | 30

2 Internal Assessment Il | 30

3 | End Semaster = | 80

4 Attendance/Assignment/Class 10
performance semester

Note: The best one out of two Internal Assessments will be taken into consideration

PG lll Semester! integ. UGPG IX Semester, Lab -1

Course: Laboratory -1(Based on Core -1 & Core -2)
Course Code: LBTC 608
Course Credit: (3-0-6) 3
Evaluation Scheme: S SN
S. No. | Examination X | Duration % of Marks |
1| interal Assessment | '3 hour 30
2 Internal Assessment || 13 hour 130
3 End Semester | 6 hours | 60
4 Attendance/Assignment/Class Each semester | 10
| performance

Note: The best one out of two Internal Assessments will be taken into consideration

PG Il Semester! Integ. UG/PG IXSem, Lab -2

a7
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PG Il Semester! Integ. UG/PG IX Semester, Lab -1

Course: Laboratory -1(Based on Core -1 & Core -2)
Course Code: LBTC %08
Course Credit: (3-0-8) 3
Evaluation Scheme: - e 3
[S.No. |Examination | Duration | % of Marks |
[ 1 | Internal Assessment | [3hour |30 =
2 Internal Assessment || | 3 hour 130
3 End Semester | 6 hours 60 |
4 Attendance/Assignment/Class Each semester | 10 ‘
| performance

Note: The best one out of two Internal Assessments will be taken into consideration

PG Il Semester! Integ. UG/IPG IXSem, Lab -2

Course: Laboratory -2(Based on Core -3 & Electives)

Course Code: LBTC 909
Course Cradit: (3-0-6) 3

Evaluation Scheme:

S. No. | Examination | Duration | % of Marks
K | Internal Assessment | | 3 hour 130
(2 | Internal Assessment Il 13 hour [30
{3 |EndSemester_ = [ Bhours |80
: 4 | Attendance/Assignment/Class | Each semester | 10

| | performance. a ' S [
Note: The best one out of two Internal Assessments will be taken into consideration

Program Revision Criteria - 1 (1.1.2)
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SEMESTER - X
PG IV Semester/ Integ. UG/PG X Semester, Core-1
Course: Bicinformatics & Statistics
Course Code: LBTC 1001
Course Credit: (3-0-0)3
Unit-1

Introduction to Bioinformatics. Searching database and locating genes, Alignment of gene
sequences, Local and Glebal. Analysis of DNA sequence, Finding and calculating core
nucleotide sequence, Predicting ORFs, location of transeription start point and end point, getting
polypeptide sequence of the extracted core nuclectide saquence, application of bicinformatics.

Unit-2

Designing primers of specific gene, generation of restriction maps. Generating phylogenetic
trees based on DNA seguence and evolutionary relationship Analysis of proteins: Protein
classification, homology medeling, trading, prediction of protein structure (secondary and.3
dimensional), teols for structure prediction, validation and visualization,

Unit-3

Computer assisted drug design- concept, methods and practical approaches, vanous
computational methods applied to design the drugs: QSAR and 3DQSAR methods, CADD
ceftware demanetratinn

Unit-4

Diagrammatic, graphical and tabular representations of data; measures of central tendancy,
dispersion, skewness and kurtosis. Linear regression, Pearson correlation coefficient and Rank
correlation

Unit-5

Basic concepts of hypothesis testing, two kinds of error, level significance, p value, t- Test for
mean and difference between two means, partial t-test., and Chi square test for goodness of fit
Analysis of variance for one way and two way classified data

Evaluation Scheme:

S.No. | Examination _ [ Duration % of Marks |

1 |Internal Assessment | | 1 hour 130

2 | Internal Assessment I | 1 hour 30 il

3 | End Semester _ . 3 hours 60 :

4 Attendance/Assignment/Class | Each 10 ==

- { i L\.*-I__ o ~
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PG IV Semester/ Integ. UG/PG X Semester, Elective

Course: Skill Development

PG IV Semester/ Integ. UG/PG X Semester, Elective
Course: a) Plant metabolic Engineering
Course Code: LBTC 1002

Course Credit: (3-0-0)3

Unit-1

The concept of secondary metabolites, Historical and current views, Importance of secondary
metabolites in medicine and agriculture, Introduction to various pathways

Unit-2

Flavanoid pathway: The basic structure, Stereochemistry, Chemical synthesis of different
intermediates, The biochemical pathway, Different regulatory points, Intermediate pools and
their significance in horticulture, agriculture and medicine, Regulatory genes. Regulation of gene
expression

Unit-3

Terpenoid pathway. The basic slructure, Stereochemistry, Chemical synthesis of different
intermediates, The biochemical pathway, Different regulatory points, Intermediate pools and
their significance in horticulture, agriculture and medicine, Regulatory genes, Regulation of gene
expression

Unit-4

Polyketoid pathway. The basic structure, Stereochemistry, Chemical synthesis of different
intermediates, The biochemical pathway, Different regulatory points, Intermediate pools and
their significance in horticulture, agriculture and medicine, Regulatory genes, Regulation of gene
expression

Unit-5

Production of secondary metabolites from plant cell cultures; Processes for enhancing the
production of secondary metabolites. Technology of plant cell culture for production of
chemicals; Bioreactors systems and models for mass cultivation of plant cells, Plant Therapeutic
proteins, Edible vaccine, Bioplastic.

Evaluation Scheme:

l-)l’.‘)k“{{, |3
A \7)
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PG IV Semester/ Integ. UG/IPG X Semester, Elective

Course: b) Gene Therapy &Nanomedicine
Course Code: LBTC 1003

Course Credit: (3-0-0)3

Unit -1

Clinical management and Metabolic manipulation — Diabetes, Phenylketouria, Familial Hyper-
cholesterolemia, Rickets, ADA. Congenital hypo-thyroidism

Unit- 2

Gene therapy — Molecular basis of disease and disease model, Ex-vivo, In-vivo, In-situ gene
therapy, Strategies of gene therapy. gene augmentation, 'Vectors used in gene therapy -
retrovirus, adenoviruses, Herpes "Synthetic vectors liposomes, receptor mediated gene transfer
Gene therapy trials, HLA typing, Graft rejection.

Unit-3
Stem cell and tissue engineering: plastic surgery, Embroynic and adult stern cell, Potential use
of stem cells - Cell based therapies

Unit-4

Types of nanoparticles and their deveiopment, uses in Nanomedicine and therapeutically
applications in medical biotechnololgy

Unit-5

Health and Environmental impact of Nanotechnology:Special emphasis to risk assessment and
risk management of nanomaierials, ethical and legal aspects of nanotechnology, and nano-
industry and nano-entrepreneurship.

Evaluation Scheme:

| S. Examination Duration | % of Marks
| No.
1 |linternal Assessment | 1 hour 30
12 | Internal Assessment il 1 hour _ 30
{3 End Semester 3 hours 60
4 Attendance/Assignment/Class Each 10
performance semester

Note: The best one out of two Internal Assessments will be taken into consideration

Suggested Reading: 8
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PG IV Semester/ Integ. UG/PG X Semester, Elective

Course: ¢) Industrial & Fermentation Technology
Course Code: LBTC 1004
Course Credit: (3-0-0)3

Unit-1
History and scope of microbial biotechnology, the bioreactorifermenter-types and parts, scale-
up, media design for fermentation processes, Economic aspects of fermentation

Unit-2

Biotechnological application of microorganisms, Production of chemicals and pharmaceuticals
{bioconversion), Production of microbial enzymes and their applications, Microbes in mining-
Bloleaching, oil recovery, Application of microbes inpharmacautical industry

UNIT-3

Role of microorganisms in the production and transformation of food and beverages, Food
fermentation - Bread leavening by yeast and other micro-organisms, chemicalleavening,
brewing: Manufacture of Beer- microbiological aspects. Wine - Kinds of wines, manufacture,
microbial spoilage, Distilled liquors. Vinegar -metheds of manufacture

Unit-4
Fermented vegetables - Pickles - Fermented dairy preducts — Fermented milk, cheese, butter
and other milk products - spailage of milk - preservation of milk,

Unit-5
Biofertilizers- manufacture, formulation and utilization, Microbes as Biofertilizers -Chemically
fixed Nitrogen versus biologicallyfixed Nitrogen, blopesticides.

Evaluation Scheme:

S. No. | Examination | Duration % of Marks
1 Internal Assessment | 1 hour 130
2 Internal Assessment Il 1 hour 30
3 End Semester — | 3hours 180
4 Aftendance/Assignment/Class performance | Each semester | 10

Note: The best one out of two Internal Assessments will be taken into consideration

Suggested Readings
1. Microbial Biotechnology: Alexandern, Glazer Hiroshi Nikaido
2. Molecular Biotechnology: Principles and Applications of Recembinant DNA:Bemaral R Glick
and Jack J. Pasternak
3. Principles of Fermentation Technology:Whittaker & Stan bury
\ L
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PG IV Semester/ Integ. UG/PG X Semester, Elective

Course: d) Immunotechniques
Course Code: LBTC 1008

Course Credit: (3-0-0) 3

Unit-1

Introduction to antigen and antibady interaction; Metheds for generation of antibody, Monoclonal
antibody and Hybridoma technology;  Antibody engineering and ScFvs, Abzymes,
Immunoprecipitation based methods; Agglutination based techniques, Immunological assays
based on molecular binding on solid support (RIA, ELISA, ELISPOT, Western blotting)
Methodological options and considerations. Methods for determination of Antigen antibody
affinity. Equilibrium dialysis; SPR;

Unit- 2

Microscopic methods based on antigen antibedy inetarctions: Immunocytochemistry,
Immunohistochemistry,  immunoetectronmicroscopy, Imagining  techniques based on
immunofluorescence: immunofiuorescence microscopy, Confocal microscopy, Intravital
imagining methods. Isolation and enrichment of specific immune cells, Flow-cytometer and
FACS for quantitative/qualitative analysis and sorting of different immune cell subsets, Magnetic
Activatad Cell Sorting, Technigues for cell cycle analysis, Assays for apoptosis and cell death,
Cell functional assays-lymphoprofiferation, Cal-mediated cytotoxicity, mixed lymphocyte
reaction, Detection of apoptosis

Unit-3

Immune response and bacterial, parasitic and viral infections, Immunization, strategies:
Vaceination: Recombinant DNA and proteln based vaccines, Peptide vaccines, conjugate
vaccines. Passive Immunization: Antibedy, Transfusion of immuno-competent cells, Stam cell
therapy; Cell based vaccines, edible vaccines; Immuncinformatics and vaccine design

Unit- 4

Maniputation of the immune response: Regulation of unwanted immune responses and
immunomodulation against autoimmunity, transplantation rejections, cancer therapy, congenital
and acquired Immuncdeficiency, tolerance and autolmmune diseases, Transplantation and
Tumeor Immunoclogy, diagnosis and therapeutic approaches Cytokine related diseases:
diagnosis and therapeutic application of cytokines

Unit- 5
Adoptive cell transfer therapy; Animal medels: Transgenic mice and gene knockout by targeted
disruption, in vivo cell tracking techniques, Cell imaging techniques-in vitro and in vivo.
Molecular diagnosis of immunological disorders: ex. DiGeorge syndrome, humoral
immunodeficiency, cellular immunodeficiency (due to defects in IFNg receptor a and b chain,
MHC Class |} '
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PG IV Semester/ Integ. UG/PG X Semester, Elective

Course: €) Entrepreneurship Management in Biotechnology
Course Code: LBTC1006

Course Credit: (3-040)3

Unit-1

Concept of entrepreneur, nature of entrepreneur, entreprenaurial characteristics, function of an
entrepreneur, role of entrepreneurship in developing economy

Unit -2

Nature and characteristics of Management, Scope and Functional areas of management,
Management V/s Administration, Roles of Management, Levels of Management, Basic
managenal functicns, management as profession

Unit-3

Business opportunity: Business opportunity identification process, project cycle and its
management, project identification, project appraisal, project closure report

uit- 8

Structure of a Biotechnology Company, Start-up of Biotechnology Company, New Product
Development, Market Research, Sales & Marketing Principles, Institutional support system for
small scale sector, SIDO, NSIC, SID8I, SIBRI, BCIL

Unit -5

Intellectual Property Principles in Biotechnology, Health Care Overview and Role of
Government in Biotechnology, Ethical and Other Legal Issues in Biotechnology. national and
international policies on Biotechnology

Evaluation Scheme:

[S. [ Examination [Duration | % of Marks
| No.
|1 |Internal Assessment | | 1 hour 130
2 | Internal Assessment |l | 1 hour 30
[ 3 End Semester | 3 hours 60
4 | Attendance/Assignment/Class performance | Each semester | 10
Note: The best one out of two Internal Assessments will be taken into consideration
|/ﬁ‘
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Paper- bz Analytic o and Separation Techmgues

Emt-1

Introduction and types of chrommography. paper, th ver. affinity and column chromatupraphy
chromatography . Gel permeation, 1on exchange. GLC HPLC. FPLC and and instrumental detarls of
each. Applications of Chromatographic technigues in Biology and research application

Unit-2

Paper and gel clectrophoresis. Polvacrylamide gel electrophoresis (native and SDS), Agarose gel
electrophoresis.  2-1)  electrophoresis. Blotting-  Southern, Western and Northern  blotting,
immunoblotting, Immunoelectrophoresis, DNA finger printing and ELISA

Unit-3

Electromagnetic spectrum. Beer Lambert’s Law. Photometry. UV/VIS Spectrophotometry. Infrared
spectroscopy. Alomic absorplion Spectroscopy ESR and NMR spectroscopy. Mass spectroscopy (LC-
MS. GC-MS). Fluorescent spectroscopy Applications of different Spectroscopic techniques in
Biology

Unit - 4

DNA Microarray, Protein Microarray. Microarray analysis. DNA chip. DNA Probes, FTIR, Flow
cytometry,

Unit -5

Detection and measurement o radioactivity, GM counter. Scintillation counter, Autoradiography.

Safety measures in handling radioisotopes. RIA, non radiolabelling.

Suggested Readings

1, Nuclear Magnetic Resonance: 2007) Williams
) Biochemical Techniques theory and practice: (2009) White R

"

3, Analytical Chemistrs: (2000} ¢ hristion G. D.
4, A Biologist Guide to Principle and [echniques: (2009) Willson K. and Gounding K.H.
5. An Introduction to Practical Biochemistry:(2008) Plummer D. T.
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