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List of Revised Courses

Department

: Biotechnology

Program Name : B.Sc.
Academic Year : 2019-2020

List of Revised Courses

LS/BT/C-305L
LS/BT/C-305P
LS/BT/C-306L
LS/BT/C-306P
LS/BT/C-307L

LS/BT/C-307P

Molecular Biology
Laboratory-5 based on core-5
Bio-analytical Tools(core-6)
Laboratory-6 based on core-6
Chemistry-1(core-7)

Laboratory-7 based on core-7

Ls/BT/GE: Intellectual Property Right and Ent hip(GE-3)
ntellectual Proper i and Entrepreneurshi -
7. 303/IPRE-L pE i : >
LS/BT/GE-
Laboratory-GE3 based on GE-3
303/IPRE-P
LS/BT/SEC- . L . .
Molecular technigues in disease diagnosis(SEC-1)
301/MT-L
LS/BT/SEC-
/BT1/ Laboratory-SEC1 based on SEC-1
10. 301/MT-P
LS/BT/C-408L Mammalian Physiology(core-8)
LS/BT/C-408P Laboratory-8 based on core-8
LS/BT/C-409L Immunology(core-9)
LS/BT/C-409P Laboratory-9 based on core-9
LS/BT/C-410L Chemistry-2
LS/BT/C-410P Laboratory-10 based on core-10
LS/BT/GE- . .
Bio-management of Environment (GE-4)
IVA 404/BME-L
LS/BT/GE- Laboratory-GE4 based on GE-4
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404/BME-P

LS/BT/SEC-
402/ACC -L

LS/BT/SEC-
402/ACC -P

SwayamSwachhta

/ NSS /

Industrial/ others

LS/BT/C-511L
LS/BT/C-511P
LS/BT/C-512L
LS/BT/C-512P
LS/BT/DSE-501L
LS/BT/DSE-501P
LS/BT/DSE-501L

LS/BT/DSE-501P

Animal Cell Culture (SEC-2)

Laboratory-SEC2 based on SEC-2

Summer Internship: 15 days

Plant Physiology and Anatomy(core-11)
Laboratory-11 based on core-11
Recombinant DNA Technology(core-12)
Laboratory-12 based on core-12
Bioinformatics(DSE-1)
Laboratory-DSE1 based on DSE-1 (Bioinformatics)
Biostatistics(DSE-1)

Laboratory-DSE1 based on DSE-1 (Biostatistics)

Laboratory-DSE3 based on DSE-3 (Microbial Technology)

Laboratory-DSE3 based on DSE-3 (Biodiversity and Bioprospecting)

29
30 LS/BT/DSE-502L Industrial Fermentations(DSE-2)
31 LS/BT/DSE-502P Laboratory-DSE2 based on DSE-2
32 LS/BT/C-613L Bioprocess Technology(core-13)
33 LS/BT/C-613P Laboratory-13 based on core-13
3 LS/BT/C-614L Genomics and Proteomics(core-14)
35 LS/BT/C-614P Laboratory-14 based on core-14
36 LS/BT/DSE-603L Microbial Technology (DSE-3)

7 LS/BT/DSE-603P
38 LS/BT/DSE-603L Biodiversity and Bioprospecting(DSE-3)

LS/BT/DSE-603P
LS/BT/DSE- . .
Dissertation

40 604/PD

w ) N N
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QbSE

Signature & Seal of HoD

favrTeas, St gt Ry
Head, Department of Biotechnology
™ uRiter Reafaem, g (9.7.)

sur Ghcidas Vishwavidyalava, Bilasour (C G.)
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Minutes of Meetings (MoM) of Board of Studies (BoS)
Academic Year : 2019-2020

School : School of Studies of Interdisciplinary Education and
Research

Department : Biotechnology
Date and Time : 13-04-2018 - 12:00 Noon
Venue : Room of Head, Department of Biotechnology

.\ll'\'l I'ES OF THE MEETING OF BOARD OF STUDIES IN BIOTECHNOLOGY
GURU GHASIDAS VISHW AVIDYALAYA, BILASPUR HELD ON 130472018

A Meeting of the Board of Studies in Biotechnology under School ¢

on 13/04/2018 at 12:00 N

f Life Sciences was held

Noon under the chairmanship of Renu Bhatt

Rl e oY) e . manship of Dr. Renu Bhatt, Head Department of
vey totapprovai of the CBCS, B.Sc (Hons )eourses in Biotechnol oy

Any other matter by permission of the Chair

’ QISCLUSS wd Ap[ e tl COUrse str t “ =T ( Se (Hun\)
WS and § ov COUrse structur 13 sch e 0l ]
u ) examinaton of B, .
Ul"(tl'l"l]l“i'\, following membs IS Were present

(1) Dr. Renu Bhatt, Head C}
MUrman

(11) Prof. B.N, Tiwary, Professor Memt
icmoer

(111) Prof. Ragini Gothalwal
g Expert

(1v) Ms. Alka Ekka, Assistant Professor Memt
lember
At the verv outse o | 1 . } ¥
e tset the HOD and Chairman of BOS welcomed all the esteemed members and
niaced the draft nrenared fae e o .
f the drafi g repared for the course structure and scheme of exar wion of 3 vear B.S
{ G 1 ) “ 1 o 5 - f=s ‘ s
Hons) degree course in biotechnology as per guidelines of the UG CBCS was disc i
. ., Iy i 8 4 0r s » WaES discusseo
at lenoth e oxternal WO PR
length. The external subjects expert suggested thar the semester wise title of papers may t
} o G SCINCSICT wise PApers may be
slightly inter-changed for step | '
e e u Wise academic development of undergradunte students
\CCOI Jy HE semester-wise papers and course content was restructured. The memt
(46,3 - e\ "\ |~ ) i
Vier thor: alibern . : =
fier a thorough deliberations approved the course <tr icture and scheme of examinations of
L i \ VAW " ’ » A

B.Sc. (Hons) to be oradod 4 thn A
¢. (Hons) to be implemented from he Academic session 2018-2019

The meeting ended with a vote of thanks by the Chair

/'.
)1, 44 1y . ’ N
L2449 hatl \§ gl — o
/1) 1118 X VRN W Pz
I,r L g y ‘? 'y ~ +* I‘ g7
= Renu Bhatt Prof, B. N, Tiwan Prof, Ragini Gothulwal Ms, Alln Ekkn
! ¥
mirman Member Expert Meml
ember
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In the meeting of BOS-Biotechnology held on 13-4-2018, the following courses were revised in

the of Syllabus of B. Sc. :

LS/BT/C-305L
LS/BT/C-305P
LS/BT/C-306L
LS/BT/C-306P
LS/BT/C-307L
LS/BT/C-307P

LS/BT/GE-
303/IPRE-L

LS/BT/GE-
303/IPRE-P

LS/BT/SEC-
301/MT-L

LS/BT/SEC-
301/MT-P

LS/BT/C-408L
LS/BT/C-408P
LS/BT/C-409L
LS/BT/C-409P
LS/BT/C-410L
LS/BT/C-410P

LS/BT/GE-
404/BME-L

LS/BT/GE-
404/BME-P

LS/BT/SEC-
402/ACC -L

LS/BT/SEC-
402/ACC -P

SwayamSwachhta

Molecular Biology
Laboratory-5 based on core-5
Bio-analytical Tools(core-6)
Laboratory-6 based on core-6
Chemistry-1(core-7)

Laboratory-7 based on core-7

Intellectual Property Right and Entrepreneurship(GE-3)

Laboratory-GE3 based on GE-3

Molecular techniques in disease diagnosis(SEC-1)

Laboratory-SEC1 based on SEC-1

Mammalian Physiology(core-8)
Laboratory-8 based on core-8
Immunology(core-9)
Laboratory-9 based on core-9
Chemistry-2

Laboratory-10 based on core-10

Bio-management of Environment (GE-4)

Laboratory-GE4 based on GE-4

Animal Cell Culture (SEC-2)

Laboratory-SEC2 based on SEC-2

Summer Internship: 15 days

Program Revision

Criteria - I (1.1.2)
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/ NSS /
Industrial/ others

LS/BT/C-511L
LS/BT/C-511P
LS/BT/C-512L
LS/BT/C-512P
LS/BT/DSE-501L
LS/BT/DSE-501P
LS/BT/DSE-501L
LS/BT/DSE-501P
LS/BT/DSE-502L
LS/BT/DSE-502P
LS/BT/C-613L
LS/BT/C-613P
LS/BT/C-614L
LS/BT/C-614P
LS/BT/DSE-603L
LS/BT/DSE-603P
LS/BT/DSE-603L
LS/BT/DSE-603P

LS/BT/DSE-
604/PD

101
102
103A
103B

103C

Plant Physiology and Anatomy(core-11)
Laboratory-11 based on core-11
Recombinant DNA Technology(core-12)
Laboratory-12 based on core-12
Bioinformatics(DSE-1)
Laboratory-DSE1 based on DSE-1 (Bioinformatics)
Biostatistics(DSE-1)
Laboratory-DSE1 based on DSE-1 (Biostatistics)
Industrial Fermentations(DSE-2)
Laboratory-DSE2 based on DSE-2
Bioprocess Technology(core-13)
Laboratory-13 based on core-13
Genomics and Proteomics(core-14)
Laboratory-14 based on core-14
Microbial Technology (DSE-3)
Laboratory-DSE3 based on DSE-3 (Microbial Technology)
Biodiversity and Bioprospecting(DSE-3)

Laboratory-DSE3 based on DSE-3 (Biodiversity and Bioprospecting)

Dissertation

Research Methodology and scientific communication (core)
Analytical and Separation techniques (core)
Advances in Animal Cell Culture Technology (Elective)
Advances in Cancer Biology (Elective)

Advances in immunology (Elective)

Program Revision

Criteria - I (1.1.2)
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Guru Ghasidas Vishwavidyalaya
(4 Cemtral Vnewersity Etablished by the Contral Universities Act 2099 Na. 25 of 2009)
Koni, Bilaspur - 495009 (C.G.)

103E Enzyme and fermentation technology (Elective)

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

LS/BT/C-306L Bio-analytical Tools(core-6)
LS/BT/C-307L Chemistry-1(core-7)
LS/BT/C-307P Laboratory-7 based on core-7
LS/BT/GE- Intellectual Property Right and Ent hip(GE-3)
ntellectual Proper i and Entrepreneurshi -
4, 303/IPRE-L pE i > 2
LS/BT/GE-
Laboratory-GE3 based on GE-3
5. 303/IPRE-P
LS/BT/SEC- . L . :
Molecular technigues in disease diagnosis(SEC-1)
301/MT-L
LS/BT/SEC-
Laboratory-SEC1 based on SEC-1
7. 301/MT-P
n LS/BT/C-408L Mammalian Physiology(core-8)
n LS/BT/C-408P Laboratory-8 based on core-8
LS/BT/C-410L Chemistry-2
LS/BT/C-410P Laboratory-10 based on core-10
LS/BT/GE- . )
Bio-management of Environment (GE-4)
12. 404/BME-L
LS/BT/GE-
/BT/ Laboratory-GE4 based on GE-4
13. 404/BME-P
LS/BT/SEC- .
Animal Cell Culture (SEC-2)
14. 402/ACC -L
LS/BT/SEC-
Laboratory-SEC2 based on SEC-2
15. 402/ACC -P
16 SwayamSwachhta Summer Internship: 15 days
: / NSS /
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LS/BT/C-511L Plant Physiology and Anatomy(core-11)
LS/BT/C-511P Laboratory-11 based on core-11
LS/BT/DSE-502L Industrial Fermentations(DSE-2)
LS/BT/DSE-502P Laboratory-DSE2 based on DSE-2
LS/BT/C-613L Bioprocess Technology(core-13)
LS/BT/C-613P Laboratory-13 based on core-13
LS/BT/C-614L Genomics and Proteomics(core-14)
LS/BT/C-614P Laboratory-14 based on core-14
LS/BT/DSE-603L Microbial Technology (DSE-3)
LS/BT/DSE-603P Laboratory-DSE3 based on DSE-3 (Microbial Technology)
LS/BT/DSE-603L Biodiversity and Bioprospecting(DSE-3)
LS/BT/DSE-603P Laboratory-DSE3 based on DSE-3 (Biodiversity and Bioprospecting)

Qb

Signature & Seal of HoD

favrTeas, St gt Ry
Head, Depariment of Biotechnology
™ aRiters Refarey, A=y (9.7.)

surn Ghocidas Vishwavidyalava. Bilasour (C G.)
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Scheme and Syllabus

}»Lgej LS/BTIC-305L | Molecslar Blology 4 3
Coee -S Practical LSBTIC-305P | :ﬁmm-s based co 2 4
| Core-6 LS/BT/C-306L__ | Bio-analytical Tooks + 4
Core 6 Practical | FVBTIC306P | Laburatoey-6 bated o0 o s
bt [ESEPONDOTIGRN | — 1
Core—1 ISBTCI0L  |Chemistey-l | @ & ]
Cote— T Practliad LSBT/C-307F | Laborstary-7 based on 2 . 1
" LSBTIGE f:;T N7
— - BTGE- ectunl Property
IOESy SAe” | OVIPREL | Rightand ‘| o4 ‘
~ | Entrepreneurship ! A
Generie Elective - | LSAT/GE- Laboratoey-GES hased . . |
Practical | 3031PRE-P 00 GE-3 = 2
Skl LS/BT/SEC- :
Enfascement | 30LMT-L SnaE NI | & |z |
| Course (SEC- 1) RS | ,:
! 1 I | | Total = 1 28 ] 34 )
I " Core® [SBTICAMEL | Mammalian Physiology | 4 :_4_’}
Core -8 Peinetical LSBTIC-HEP | Labortory-B bresed on 2 4
[Foe =00 B (. e - —
| Care .9 LSBT/C-209L |1 ology | 4 4
Cote 9 Practical | LSBVC-409 | Laboratory-5 based an 2 =
e | 2 o -
Core -~ 10 LYBUCAIOL | Chemistry-2 =~~~ 4 | 4
P Coce <10 Practical | LSYETICA 0P l.,ahxmry-l(l based on i ‘|
v =t core-10 RN el s
(eneric Elective - | LSYBTIGE- Bio-anagement of " N
| S(OE4) AD4BME-L Environment Dy o
Generic Elective - | LSBTIGE- Labaratory-GE4 based e a
| Proctical L L L — — {
Skill LS/T/SEC-
Enhanocemment SFOUACC L Animat Cell Cultare " 2(4)
| Courss (SEC-2) ) iz — _{_ = |
TOTAL |2 3
SUMMER Internship: 15 iSwuyumS-n;dlhln g | - ‘Ni‘
davs | | NSS/Industrinl/others | " |
Coce:11 [ LSBT T Plast Physiology and 4 4

Program Revision
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—

' e
LSBTIC-SIH M
Cuo-!_!m ccce-t1 1 2 4 |
p— WTW\F DNA ] ]
,ﬁ ! .
. Labormory-12 based on
va-!ancm;d ST % 2 4
Docipkos LSBIDSE- | piowfoemstics |
lp'd?)_ Flective | S01L Bcea ~ -4 44‘
. TSATOSE- Laboratocy-! 1 Based n
| Ol =Rl [ spre on DSE-1 __ ‘_‘
Disciplise LS/ T/OSE-
spgg.aze.ww 000 Tndhistefa] Feementatioers | & 4
(DSE2) % 2 | )
e i SB[t | J[—aﬂ
s L.._;m_‘_n___,_‘_ =
L { TOTAL 34| 32 |
[Caer13 AL | Blopmesis Teshwaiogy |4 | 2
| ' Corctls Pimctiend TSBTCSIr m?;wuman = | . 1
ore- T W———
l Coce -1 L ml mics a0d WY
—— I STCAIAP | Labomlory 14 based o | il
‘ Care -14 Practical oo ENE
Disciplane | LMBT/DSE- | Microbial Techno = ‘]
W Specific Bletive | 60L Riodiversit N s
! I(OSE-3) " i ing ’_,
LSB1/DSE:
! DSE - Practical | G03P mm“"‘T i | o# |
' ’ Discipliae , I {
' | Specific Elostive | 18B1/DSE- .
(DSE4) B0aPD Dissetimion 6 ’ ’_J
' = | TOTAL 24| 32
i | TOTAL CREDITS | 1524 s |

7 per UUC CBCS priadios, Un

) Ty ) Oep Frave Tibenty tu edler OF aad SEC oanees olS=ed by any
departiment to snderm of ether deprarsscots, The No. of GE cownse Iy fax. Ons GE courve & compudsery ' fint 4
’ esrsiery =adh. In poeser scheme il is peoposed 10 hyve minkoum twe GE courses (from woe ssbject) In ol 190
y sessestor afier which stdest shull ckange o GE for another sufbject in " and IV yansier, wo Sl The anive
staderm can heeve esposare of ose sddisonl wubject. (Sabject f0 sgpreval by the cumpeteal sathonty )
. NOTE
ECA (f 30l 1] Semmexierl The T eredil wiatind for theae coersas will be allitin v,
. Cantiosars Iateral scassswwat siedd be enaleaied By T compaped (e and anipenmt
Macts distriyatinn s progad Ursl mpeester: cnntinrny oteraal sasessaei (TOM0) aconniing s
IS foval rilisanss
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B.Sc, (Hons.) Biotechnology, Semester-111, Core-5
Course: Molecular Biology

Course Code: CS

Course Credit: (4-0-0) 4

UNIT 1

DNA gs genetic material, Strocture of DNA, Types of DNA, Replication of DNA in prokaryotes
and cukaryotes: Semi-conservative nature of DNA replication, Bi-directional replication, DNA
polymerases, The replication complex: Pre-priming proteing, primosome, replisome, Rolling
circle replication, Unique aspects of eukatyotic chromoesomes replication, Fidelity of replication.
UNIT I

DNA damage and repair: causcs and (¥pes of DNA Gamuge, mechanism of DNA repair:
Photoreactivation, base excision repair, nucleotide cxcision rTepair, mismatch repair,
recombination repair. Homologous recombination: madels and mechanism, nonhomotogous end
joining.

UNIT 1

Transcription in prokaryotes: Prokaryotic RNA  polymerase, role of sigma factor, promoter,
Inifiation, clongation and erminasion of RNA _chains. Transcription in cukaryotes: Eukaryotic
RNA polymerases, transcription fuctors, promaolers, cnhoncers, mechanism of transcription
initiation, promoter clearnnce and elongation RNA splicing and processing: processing of pre-
MRNA: 5° cap fonmation, polyudenylation, splicing, IRNA and (RNA splicing

UNIT IV

Genetic code and its characterisifes, Prokaryotic and cukaryotic trangiation: ribosome structure
and assembly, Charging of IRNA, aminoacyl tRNA synthetases, Mechanism of initiation,
clongation and termination of polypeptides, Fidelity of transfation, Inhibitors of translation.

Regulation of gene expression in prokaryotes: Lac Operon and cukaryotes: tryptophan eukaryote,

- 9
.J\\lut( YL --./\—;‘ %/ W C/-‘(S; Am&y
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B.Sc. (Hons,) Biotechnology, Semester-111, Lab-5
Course: Laboratory-5 based on Care5

Course Code: Labs

Course Credit: (0-0-4) 2

PRACTICALS

1. To isolate the chromosomal DNA from bacterial cellsiplant cellsf animal cells

2. To isolate the Plasmid DNA by alkaline Jysis method

3. To quantify the genomic DNA & plasmid DNA with the help of Spectrophotometer *

4. 'To check the quality of isolated genomic DNA & plasmid DNA with the help of Agaross
Gel Electrophoresis.

5. To isolate the RNA from plant cells/ animal cells

6 To quantify the RNA with the help of Spectrophotometes

7 To check the quality of isolated RNA with the help of Agarose gel Elecirophoresis.

SUGGESTED READING

1. Karp, G Cell and Motecular Biclogy: Concepts and Experiments. John Wiley & Sons. Inc.

3. De Robertis, ED.P, and De Robertis, EM.F. Cell and Molecular Biology. Lippincott
Williams and Wilkins, Philadelphia.

3. Becker, W.M., Kleinsmith, LJ., Hardin. J. and Bertoni, G. PThe World of the Cell. Pearson
Benjamin Cummings Publishing, San Francisco,

1 Watson. J. D., Baker T.A., Bell, 5. p., Gann, A., Levine, M., and Losick, R., Molecular

Biology of the Gene Cold Spring Harbour Lab, Press, Pearson Pub.

- .(_,*.f#-'
-;e(‘,'lvyfk‘/ . b& < W/

Oy

\ L\é“‘t]/
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B.Sc. (Hons.) Biotechnology, Semester-1Tl, Core-6

Course: Bio-analytical tools
Course Code: C6
Course Credit: (4-0-0) 4

UNITI

absorption fluorimetry, cal
emission spectroscopy

uNITH

' Centrifugation: principle and mech
’ (differential and density gradient).
isolation of sub-cellular arganelles and particles

yNIT I
pPrinciple of chromatography,

. W e -

chromatography: silica and
chromatograpiy, HPLC.
UNIT IV

Introduction 10 electrophoresis: Starch
sgarose-gel clectrophoresis, pul
focusing, Southeon, Northerfy

GBS *f\( W/,y?

v

) History and Background of [microscope, Various types of mic
orimetry, spectrophotomesry (visib

anisim, types OF [a s, types and
Micro-techniques. Types &

Paper chromatograpiy, thin
gel filteation, affinity and ion

-gel. poly‘acxylamidc
se field gel clectrophoresis, immuno-
Western blotting and South-Western blotting

ascope, principle and law of
teo, UV, infrared), ahsorption and

technigues of centrifugation
1l fructionation techmiques,

layer, chromatography, colutmn
exchange. chromatography, B8

gel (native and SPS-PAGE),
clectrophoresis, jsoelectric

|

D
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B.Se. (Hons.) Biotechnology, Scemester-111, Lab-6
Course: Laboratory-6 based on Core-6

Course Code: Lab 6

Course Credit: (0-0-4) 2

1. To study relation between absotbance and % transmission using spectrophotometer

~

method).

’

To identify the tipids in a given sample by TLC.

w

NADH.

6. To separate the plant pigments by adsorption column chromatography

SUGGESTED READING

1. Karp, G. Cell and Molccular Biology: Concepts and Experiments. Joh
2. De Robertis, ED.P. and De Robertis, EME. Cell and M

Williams und Wilkins, Philadelphia.

3. Cooper, G.M. and Hausman, RE- The Cell: A Molecul
Sundertand, Washington, D.C.: Sinauer Associates, MA.

4. Becker, WM., Kleinsmith, L., Hardin, J. and Bertoni, G. P. The w

Benjamin Cummings Publishing, San Francisco.

. To separste different types of amino acids by paper chromato

To separute the peoteins by SDS-polyacrylamide gele

To verify the validity of Beer's law and determine

graphy (escending

the molar extinction coeflicient of

n Witey& Sons, In<.

olecular Biology. Lippincoti

ar Approach. ASM Press &

orld of the Cell, Pearson
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B.Sc. (Hons.) Biatechnology, Semester-1V, Core-8
Course: Mammalian Physiology

Course Code: C8

Course Credit: (4-0-0) 4

UNIT1

Respiration: Exchange of gases, Transport of Oy and CO,, Oxygen dissociation CUrVe, Chioride
shift. Digestion: Mechanism of digestion & absorption of carbohydrates, Proteins, Lipids and

nucleic acids, Composition of bile, Saliva, Pancreatic,

uNIT It

Circulation: Composition of blood, Plasma proteins &
Haemalopoiesis, Mechanism of coagulation of blood.
output, cardiac cycle, Origin & conduction of heart beat.

UNIT 111

Muscle physiology and ocsmoregulation; Strusture O

gastricmdimeuindjuice

their role, blood cells and their functions,
Mechanism of working of heart: Cardioe

§ cardiac, smooth & skeletal muscle,

shreshold stimulus, All or Nove rule. single musele twitch, muscle tone, isotonic and isometric

contraction, Physical, chemical & electrical events of mechanism of muscle contraction

Excretion: modes of excretion; Ornithine _cyolc.Mednnim of urine formation.

UNIT IV

Nervous and endocrine coordination: Mechanism of gencration & propagation of nerve impulse,

sructure of Synapse, synaptic conduction, saluytatory conduction, Neurotransmitess Mechanism

| of sction of hormones (insulin and steroids), Different endocrine ghnds»“yp(xhalamm\
) pituitary, pincal, thymus, thyroid, parathyroid und adreaals, hypo & hyper-secretions

Dbt

| \% g\q/

M)/}yg ,fxg;,wlﬁf
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B.Se. (Hons.) Biotechnology. Semester-1V, Lab-8
Course: Laboratory-8 based on Core-8

Course Code: Lab8

Course Credits (0-0-4) 2

1. To find the coagulation time of bload sample

2. To determine the blood groups

3, To Count the mammalian RBCs using haemocytometes

4, To prepare the peripheral blood smeas

5, To determine the TLC and DLC in prepared blood smear using giemsa/ Leishman stain
5. To determine the haemoglobin in blood sample

6. To demonstrate the action of an enzyme

SUGGESTED READING

. Guyton, A.C. & Hall, J E. Textbook of Medical Physiology. Hescourt Asia PTE Ltd. /W B.
Saunders Company.

5 Tortora. G.J. & Grabowski, S. Principles of Anatomy & Physiology. John wiley & sons,Ing,
3. Chittesjee A, G. Human Physiology

4. Berry. T, B. of Animal Physiology

5. 1. R, Singh Introduction 10 Animal Physiology and Related Biotechnology

& Arora MLP, Animal Physiology

7. Hurkat and Mathur T. B of Animal Physiology

&, Nahbhushan and kodarkar Animal Physiology

9. Thakur & Puranik T, B. of Animal Physiology & General Biology

.3‘44"5“; t(-’

\\\L&;j/ &
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B.Sc. (Hons.) Biotechnology, Semester-1V, Core-9
Course: Immunology

Course Code: C9

Course Credit: (4-0-0) 4

UNIT

Immune Response - An overview, Cells and organs of immune system, molecular structure of
immunoglobulins, antigens, antigenicity and immunogenicity, humoral & cellular immune
responses, T-lymphocytes (cytotoxic T-cell, helper T-cell, suppressor T-cells), B-lymphocyte
and mmune response, T-cell receptors B-cell receptors, genome rearrangements during
differentiation of B cells.

UNIT I

Regulation of immunoglobulin gene expression—clonal selection theory, allotypes & idiotypes,
allelic exclusion, immunologic memory, hesvy chain gene wanscription, geactic basis of
antibody diversity, Antibody affinity maturation class switching, sssembly of T-cell avidity
receptor genss by somatic recombination.

UNIT I

Mujor Histocompatibility complexes ~ class [ & class 1l MHC antigens. antigen processing.
Complement activation, sutoimmune diseases, hypersensitivity, immunodeficiency-AIDS.
UNIT IV

Immunity to infection: immunity to differeat organisms, pathogen defense strategies. Vaccines
& Vaccination: adjuvants, cytokines, DNA vaceines, recombinant vaccines, bactetial vaccines,
viral vaccines, vaccines 1o other infectious agents. passive & sctive immunization, [ntroduction
to immunodiagnostics — RIA, ELISA.

(it P’fﬁ}/ D&}/w
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B.Se. (Hons.) Biotechnology, Semester-1V, Lab-9
Course: Labaratory-9 based on Core-9

Course Code: Lab9

Course Credit: (0-0-4) 2

1. Total RBC count of blood sample using huemocytameter

"

To analyse the haemagglutingtion sy

pREe

To stody the different types of ELISA

SUGGESTED READING

To sudy the double immunodiffusion test using

To analyse the haemagglutination inhibition assay
. To separation the serum and plasma from blood sample
specific antibody and antigen,

|. Abbas AK, Lichtman AH, Pillsi S, Cellular and Molecuiar fmmunology. Saunders

Publication, Philudelphia,

2. Delves P, Martin S, Burton D, Roitt IM. Roitt's Essential Immunology. Wiley-Blackwell

Seientific Publication, Oxford.

1, Goldsby RA, Kindt TJ, Osborne BA. Kuby's Immu

New York.

notogy. W.H. Freeman and Company,

4, Murphy K. Travers P, Walport M, Janeway’s Immunobiology. Garland Science Publishers. |

New York.

5. peakman M, and Verguni D. Basic and Clinical Immunelogy-

publishers, Edinberg.

Chiurchill Livingstone

#. Richard C and Geifirey S tmmunology. Wiley Blackwell Publication,

e

'_;' l"}l\‘.
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>

Course: Plant Physiology and Anatomy
Course Code: CI1
Course Credit: (4-0-0) 4

UNITI
Plant Anatory: The shoot and root ap

UNIT I

systems of nuteients,
transport in plants
UNIT
Photosynthesis: photosynthetic pigments,
calvin cycle, CAM plants, photorespiration,

UNIT 1V

sction of growth hormones,

Qo™ o
> \Léwr},. W

JUJ v dddddddd 3 ddd e dduyduuua

B.Sc. (Hons.) Biotechnology, Semester-V, Core-11

Plant water relations: Importance of water to p
imbibition, guttation, transpiration, stomia & their mechanism O
macro nutrients: criteria for identification of essentiality of nutricats,
mechanism of uptake of nutrients, different types

Growth and developments phoses of growth, growth curve,
auxins, gibberdins, cytokinins,

dormancy and seed germination, concept of phota-per

ical meristern, simple & complex penmanent tissues;

sccondary growth, growth fags, leaf anatomy (dorsi-ventral and isobilateral Jeaf)

lant life, diffusion, osmosis, plasmolysis,
£ opening & closing. Micro &
roles and deficiency

of mechanism of food

concept of two pholo Systems, photophosphorylm‘»m,
N; oyele, inorganic & molecular nitrogen fixation,

nitrate reduction and ammonium assimilation in plants, mechanism.

physiological role and mode of

abscisic acid, ethylene, seedd

jodism and vernalization

P .
c \%\r» S
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B.Sc. (Hons.) Biotechnology, Semester-V, Lab-11
Course: Lahoratory-11 pased on Core-11
Course Code: Lab 11

Course Credit: (0-0-4) 2

1. To demonstrate the growth rings in plants.

2. Te demonstratethe opening & closing of stomata

1. To demonstratethne guitation on leaf tips of grass and garden Nasturtium.
4. Toseparatethe pmtus:ymhaic pigments by paper chromatography-

5. To demonstrete the acrobic respintion i plants.

6. 'Toisolate the root nodules from a leguminous plant.

7. To demonstrste the effect of 2 hormone &n plant growth

SUGGESTED READI NG

2, Esau, K. Anatomy of Seed Plants, Wiley Publishers,

3, Fahn, A, Plant Anatomy, Pergmon Press, USA and UK.
3. Mauseth, J.D. Plant Anatomy. The Bcnjammin/(‘.ummingq Publisher, USA
New York, USA.

g Taiz L. and Zeiger, E. Plant Physiology, Sinauer Associates Inc MA, USA

9

'E'-.;'P) W ;t't: i B M - f@”‘*\_:/ 2
\‘“Q\"i}/ /

1. Dickinson, W.C. Integrative Plant Anatomy. Hareourt Academic Press, USA.

LA

4, Hopkins, W.G. and Huner, P.A. Introduction to Plant Physiology. John Wiley and Sons.
6. Nelson, D.L., Cox. M.M. Lehninger Principles of BiochemistryW.H. Freeman and Company.,

7, Saligbury, F.B. and Rass, C.W. Plant Physiology. Wadsworth Publishing Co. Ltd,

Program Revision
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T @D

UNIT-1

UNIT-11

UNIT - 111

UNIT -1V

.:);-'p..

History of recombinant DNA technology,

restriction endonucleases. cutting and join

Genomie and cDNA library, screcning of recombinants, reverse

Expresston of foreign gen

Genetic cnginesting 0 plants;

&

B Q 24 /51

B.Sc. (Hons.) Biotechnology, Semester-Y, Core-12
Course: Recombinant PNA Technology

Course Code: C12

Course Credil: (4-0-0) 4

recombinans by genetic and jmmunc<hemical

gene structure and function, expression of foreign genes using

protein, artificial insulin gene, recombinant vaceine and

rhizogenes, Ti plasmids, application of recombinant DNA tech
animals: production of transgenic mice, -embryonic St

applications of geae iargeting

5 ‘_@.,
IR o - Lt
M QN
et
|

os in B.coli and Yeast, application of

use of .4gmbnclcr(lmr

ing of DNA malecules in vitre.

ligases and polymerases. Southerti and Northests hybridization, Preparation an

Cloning vectors: plasmid, bacteriophage, cosmids, phagemid, ExXpressi
myethods: microinjection, electroporation, miccoprojectile bombardment,

ultrasonication, lipofection, micto laser, RNA-interference, sele

fumrefaciens and Ag

Host controlled restriction modification system.
Phosphatases,
d comparisan of
transcaption, Genome
mepping. Restriction mapping. DNA fingerprinting, Principle applications and types of
Polymerase chain reaction (PCR).

on vectors, Gene transier
shot gun method,

cfion and screcning of

gene cloning for the analysis of
strongl PrOMOICTs, production of

other thegapeutics from cloned genes

robacterium
nology, Genetic engineering in

cells for gene rpeting in mice,
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B.Sc. (Hons.) Biotechnology, Semester-Y, Lab-12
Course: Luboratory-12 based on Core-12
Course Code: Labl2

Course Credit: (0-0-4) 2

1. To Isolate the ehromosomal DNA from plant cells/luman cells /bacterial cells

2. To isolate the plasmid DNA from bacterial cells

3, Qualitative and quantitafive analysis of DNA using agusose el alectrophoresis and

spcclmphnmmcl:r
4, To prepare the competent cells
5 To transform the of competent cells

&. To demonstrate the diffesent types of PCR
7. To study the Restriction digestion of DNA using different redriction enzymes

SUGGESTED READING
Gene Cloning and DNA Analysis. Blackwell Publishing,
ogy-Applying the Genetie fevolution. Elsevier

1. Brown TA. Oxford, UK.

2. Clatk DP and pazdernik NJ Biotechnol
Academic Press, USA.

1. Glick. BR, Pasternak, 3. Molec
recombinant DNA. ASM Press, W ashington

ular Bimeclmo)ngy-l’rmciplcs and Applications of

4. Primrose SB and Twyman RM. Principles of Gene Manipulation and Genomics, Blackwell

Publishing, Oxford, UK.
3, Sambreook J. Fritsch EF and Muniatis T. Molecular Cloning-A Laboratory Manua!. Ceold

Spring Harbor Laboratory Press.

T

Ay 2
A Y\Q\C,q/ &
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B.Sc. (Hons.) Biotechnology, Semester-V, DSE-2
Course: Industrial Fermentations

Course Code: DSE-2

Course Credit: (2-0-0) 2

UNIT

Production of indusirial chemicals, biochemicals and chemotherapeutic products. butyric acid,
aluconic acid, microbial insecticides, microbial flavours and fragrances, newer antiblotics, wnti
cancer agents

UNITH

Microbial peoducts of pharmacological interest, stetiod fermentations and transformations,
Secondary metabolism: its significance and products, Metabolic engineering of secondary
imetabolism for highest productivity, enzyme immohilization in industrial processing

UNIT 111

Purification & chatacterization of proteins, Upstream nd downstreamn pmcessingcemrifuwion.
filtration of fermentation broth, ultra~centrifugation, Hiquid extraction, ion-exchange recovery of
bhiological products, Process optimization and recovery of product

UNIT IV

Mathematical derivation of growth kinetics, mathematical derivations of batch and continuous
culture operations; single stage CSTR; masstransfer in acrobic fermentation; resistances
encountered; overall mass transfer co-eflicient (K2) determination, factors depending on scale
up principle and different methods of scaling up-

S

8 et R S
- \1._ /\«)( &&
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B.Sc. (Hons.) Biotechnology, Semester-V, Lab- DSE-2

Course: Laboratory- DSE-2 based on Industrial Fermentations
Course Code: DSE-2

Course Credit: (2-0-0) 2

1. Comp:
2. Calculation of Mathematical derivation of growth kinetics.
3. Ethanol production using fruit juice as the carbon source.

4. Solvent extraction & analysis of a met
5, Perform an enzyme assay demonstrating its hydrolytic activity.

proteasdpepddasdgluwsidas: etc.)

SUGGESTED READING
1. Casida LE. Industrial Microbiology. Wiley Eastern Limited.
2. Crueger W and Crueger A Biotec!

Publishing Co. New Delhi.

hnology: A textbook of In

3. Patel AH. Industrial Microbiology- Macmillan India Limited,
4. Stanbury PF,
Science Ltd.

5. Salisbury, Whitaker and Hall. Principles of fer

.(_:;d‘)l.«&ﬁ’/ \k?ﬂ/ W

arative analysis of design of a batch and continuous fermentec.

abolite from @ bagterial culture.

dustrial Microbiology. Panima

Whitaker A and Hall 8J. Principles of Fermentation Technology. Elsevier

rentation Technology
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B.Sc. (Hons.) Biotechnology, Semester-VI, Core-13
Course: Bioprocess Technology

Course Code: C13

Course Credit: (4-0-0) 4

UNIT L

[ntroduction to bioprocess technology, Range of bioprocess technology and its chronological
Development, Basic principle components of fermentation technology, Types of microbial
culture and its growth kinetics— Batch, Fedbatch and Continuous culture.

uNITHIn

Design and types of bioprocess vessels: Sipnificance of Impelles, Baflles, Spacger, Types of
culture/production vessels: Airlift; Cyclone Column; Packed Tower and their application in
production processes. Principles of upstream processing: Media preparation, Inocula
development and sterilization from straw dust,

UNIT 11

Introduction 1o oxygen requirement in bioprocess; mass transfer coefficient; factors affecting
KLa, Bioprocess measurement and control system with special reference to computer aided
process control.

UNIT IV

Introduction to downstream processing, product recovery and purification, effluent treatment,

Microbial produstion of ethanol, amylase, lactic acid and single cell proteins

)
A e 3 Sl
{ ::.)"j(\,.{t’ .k,_‘_"t’,

ey 12
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B.Se. (Hons.) Biotechnology, Semester-V1, Lab-13
Course: Laboratory-13 based on Core-13

Course Codes Labl3

Course Credit: (0-0-4) 2

1.To study the bacterial growth curve.

2. To calculate the thermal death point of @ microbial sample.

3, Production and analysis of ethanol,

4. 1solation of industrially important (amylase producing) microorzanism from natural resource.
5. Production and annlysis of amylase,

6. Production and analysis of Jactic acid.

SUGGESTED READING

1. Casida LE. {Industrial Microbiology. Wiley Eastern Limited.

2. Crueger W and Crueger A. Biotechnology: A texthook of Industrial Microbiology. Panima
Publishing Co. New Delhi

1, patel AH. Industrial Microbiology. Macmillan India Limited,

4 Sranbury PF, Whitaker A and Hall SJ. Principles of Fermentation Technology. Elsevier

Science Lid

F';‘?\\{-tt_. T r ' 1 \_“,::_’;t:.
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B.Sc. (Hons.) Biotechnology, Semester-V1, Core-14
Course: Genomies and Proteomics

Course Code: C14

Course Credit: (4-0-0) 4

UNITI

Introduction to Genomics, DNA sequencing methods — manual & sutomated: Maxamé Gilbert
und Sangers method, Pyrosequencing. Genome Sequencing: Shotgun & Hicrarchical
(clonecontig) methods, Human genome project

UNITH

Managing and IDistributing Genome Data: Web based servers and softwares for genome
analysis: ENSEMBL, VISTA, UCSC Genome Browser, NCBI genome. Selecied Model
Organisms’ Genomes and Databases

UNIT I

Introduction 1o protein structure: Chemical properties of proteins. Physical interactions that
determing the property of proteins, Short-range interactions, electrostatic forces, van der wial
interactions, hydrogen bonds, Hydrophobie interactions. Sedimentation analysis, gel filteration,
SDS-PAGE, Native PAGE, Determination of covalent structures, Edman degradation

UNIT IV

Introduction 1o Proteomics: Analysis of proteomes, 2D-PAGE, Sample preparation,
solubilization, reduction, resolution. Mass spectrometry based methods  for  protein
identification. De mavo sequencing using mass spectrometric data

nAY~

st RS
b Tk \{'ﬂq/ WJ 2 %
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B.Sc. (Hons.) Biotechnology, Semester-VI, Lab-14
Course: Laboratory-14 based on Core-14

Course Code: Labl4

Course Credit: (0-0-4) 2

1. Use of SNP databases at NCBI and other sites

2. Use of OMIM database

3. Detection of Open Reading Frames using ORF Finder

4. Proteomics 2D PAGE database

5. To analyse the Protein localization by using difterent Softwares.
6. Hydropathy plots

SUGGESTED READING
1, Benjamin Lewin, Johns, Geaes Bartlett Publisher
2, $.8. Primrose, Modem Biotechnology Blackwell Publishing.
3. BR. Glick. JJ. Pasternak and C.L. Paiten Molecular Biotechnology: Principles and
Applications of Recombinunt DNA ASM Press, Washingron.
4. Sambrook and Russell Molecular Cloning: A Laboratory Manual.
5. S.B.Primrose, RM. Twyman and R.W. Old Principles of Gene Manipulation Blackwell
Science,
6. Snustad, D.P., Simmons, M.J Principles of Genetics, John Wiley and Sons Inc.
7. Klug, W.S., Cummings, M.R., Speacer, C.A. Concepts of Genetics. Beajamin Cummings.
. Russell, P. J,Geaetics- A Molecular Approach, Benjamin Cummings.

8
9. Pevsner, J. Bioinformatics and Functional Genomics. John Wiley & Sons.

Discipline Specific Elective (DSE-4) LS/BT/DSE-604/PD Dissertation; The Dissertation will
be prepared by the students under the supervision of faculty member, The dissertation will
include a collection of literature, review writing, hypothesis or a survey or Industrial tour. The

write-up/report has to be submitted for evaluation.

p” b
. _/Xr';- ‘:_.’/
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GENERIC ELECTIVE SUBJECTS

B.Sc. (Hons.) Biotechnology, Semester-1, GE-1
Course: Bioethics and Biosafety

Course Code: GE1

Course Credit: (4-0-0) 4

UNITI

Bioethics: Necessity of Bioethics, different paradigms of Bioethics: National & International,
Universal Declaration on Bioethics and Human Rights, Ethical issues against the moleculas
technologics.

UNIT U

Biosafety: Introduction, different levels, spplications, protocol (UN Cartagena Biosafety
Protocol) and health hazards related to Biotechnology, guidelines of Biosafety in India.

UNIT HI

Introduction to the concept of containment level and Good Manufacturing Practices (GMP),
OECED guidelines of Good Laboratory Practices (GLP), Quality assurance programme,
apparatus material and reagents used for GLP.

UNIT IV

Ethical, Legal and Social Implication program of Human Genome peoject. Bioethics in
Biodiversity and recourses management, genctically modified foods: steps for genetically
modified food technology regulations, ethicul issves and present scenario in consumption of
Genetically Modified Organisms

Qunit™

Ry 4
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B.Se. (Hons.) Biotechnology, Semester-1, Lab-GE1
Course: Laborutory-GE1 based on GE-1

Course Code: Lab-GE1

Course Credit: (0-0-4) 2

L. To study the guidelines for good laboratory Practice
2, To identify the different hazardous symbols for different chemicals/reagents used in
laboratory

w

A case study on clinical trials of drugs in Indis with emphasis on ethical issues
4. Casestudy on women health ethics

w

Case study on handling and disposal of radicactive waste
6. Case study on medical ervors and negligence

SUGGESTED READING

1.Sateesh MK Bicethics and Biosafety, |, K. International Pvt Ltd,

2. Sree Krishna V Bicethics and Biosafety in Biotechnology, New age international

Publishers

3. Fleming, D.A., Hunt, D.L., Biotechnology and Safety Assessment, Academic press,

1. Thomas. .A., Fuch, R.L. Biotechnology and sufety assessment CRC press, Washington,
patents by Sibley. Butterworth publication

5. Biotechnology - A comprehensive treatise. Legal economic and ethical dimensions VCH.
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B.Sc. (Hons.) Biotechnology, Semester-11, GE-2
Course: Biotecknology and Human Welfare
Course Code: GE2

Course Credit: (4-0-0) 4

UNIT1

[ndustry: protein engineering; enzyme and polysaccharide synthesis, activity and secretion,
Enzyme immobilization: methods and application,

UNIT II

Agriculture and Environments: Plant Tissue culture, Na fixation, transgenic plants:  insect
resistance, bacteriall fungal stress tolerance, drought/salt tolerance. bioremediation,
biofertilizers, biopesticides, biofuels and bioleaching.

UNIT I

Forensic science; solving violent erimes such a3 murder and rape; solving clzims of paternity
and theft cte. using various methods of DNA finger printing, Polymemse chain resction,
Restriction fragment length polymorphism.

UNIT IV

Health: development of non- toxic therapeutic agents, recombinant live and DNA vaccines,
gene therapy, Molecular disgnosis: (monoclonal antibodies, DNA probes, Microamrays),

transgenic animals,

Program Revision

Criteria - 1 (1.1.2)




Tgie Reaffenea

et st 2000 25 8 sivfy vty e e

Pr, ReagR - 495009 (B71.)

Guru Ghasidas Vishwavidyalaya
(4 Cestral University Etabished by the Cetral Univeriies A 2089 Yo 25 o 1009)
Koni, Bilaspur - 495009 (C.G.)

B.Sc. (Hous.) Biotechnology, Semester-1I, Lab-GEZ
Course: Laboratory-GE2 based on GE-2

Course Code: Lab-GE2

Course Credit: (0-0-4) 2

(Wherever wet lab experiments are not possible the principles and concepts can be
demonstrated through any other material or medivm including videos/virtual labys efe.)

1. To perform ethanolic fermentation using Baker's yeast

To study the plant parts (keaves and stems) infected with a microbes.

To perform quantitative estimation of residuzl chiorine in water samples
To isolate and analyse the DNA from different biological samples

To demonstrate the PCR in biological samples

Lol R o

SUGGESTED READING

1. Sateesh MK Bioethics and Binsafety. 1, K. Intemational Pyt Lid.

2. Sree Krishna V Bioethics and Biosafety in Biotechnology, New age international
publishers

3. Gupta, Elements of Biotechnology

4, Dubey, T. B. of Biotechnology

5. Kumar H, Modem Cencept of Biotechnology

6. Jogdand, Advances in Biotechnology

7. Chatwal, T. B. of Biotechnology

8. Primrose, Moleculas Biotechnology
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B.Se. (Hons.) Biotechnology, Semester-1TI, GE-3

Course: Intellectual Property Right and Entreprencurship
Course Code: GE3

Course Credit: (4-0.0) 4

UNIT-I

[ntroduction to Indian Patent Law, World Trade Organization and its related intellectusl
property provisions, [ntellectual/Industrial property and its legal protestion in research, design,
development in Bictechnology

UNIT I

Essential requirements for patenting, types of patent, things that are patentable and non-
patentable, Drug patents in India, various types of patent application in Indin, patenting of living
organism, traditional knowledge, commercial exploitation and protection,

UNIT I

Concept of entrepreneur. nature of entreprencur, entreprencurizl characteristics, functions of an
entreprengur, role of entrepreneurship in developing economy.

UNIT -1V

Entreprencurship; Selection of a product, line, design and development processes, economics on
material and energy requirement, stock the product and release the same for making etc. The
basic regulations of excise: Demand for a given product, feasibility of its production under

given constraints of raw material, encrgy input, financial situations export potential ete.

A -t[’ 3 . ? )
1 ol VIR w ("{\"Q’do. b-(“ ;-‘.g_-
\ «grf}/

Program Revision Criteria - 1 (1.1.2)




Guru Ghasidas Vishwavidyalaya
(4 Cemtral Unversity Etablished by the Cxntral Universities At 209 Ya. 25 of 1009)

Koni, Bilaspur - 495009 (C.G.)

Tgie Reaffenea

et st 2000 25 8 sivfy vty e e

Pr, ReagR - 495009 (B71.)

B.Sc. (Hons.) Biotechnology, Semester-111, Lab-GE3
Course: Laboratory-GE3 based on GI-3

Course Code: Lab-GE3

Course Credit: (0-0-4) 2

I, Proxy filing of Indian Product patent

2. Proxy filing of Indian Process pateat

- Planning of establishing a hypothetical biotechnology industry in India
4. Patent search on internct

w

5. To draw the outline for project proposal related to biotechnology

SUGGESTED READING

1. Holt DH. Entrepreneurship: New Venture Creation.

2. Kaplan JM, Patters of Entreprencurship.

3, Gupta CB, Khanka SS. Entrepreneurship and Small Business Management, Sultan Chand &
Sons.

4.P. C. Tripathi, P.N. Reddy, Principles of Management

3. Vasant Desai, Dynamics of Entreprencurial Development & Management

6. Poornima. M. Charantimath, Entreprencurship Development

7. Robers Lusier, Thamson Management Fundamentals

§. S8 Khanka, Entreprencurship Development

9. Stephen Robbins, Management
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B.Sc. (Hons.) Biotechnology, Semester-1V, GE4
Course: Biomanagement of environment
Course Code: GE4

Course Credit: (4-0-0) 4

UNIT1
Biomanagement of soil: An overview of global market and available technologies local gain,
global loss: The Environmental cost of action, bioavailability of contaminants in soil,microbial
remediation of metals in soils

UNIT I

Biomanagement of Petroleum Contaminants:  benzene-contaminated wnderground aquifers.
Biomining, Bioleaching, Enrichment of ores by miceoorganisms (Gold, Copper and Uranium).
Environmental significance of genetically modified microbes, plants and animals,

Molecular aspects and applications in biotechnology

UNIT I

Biosurfactants, strategics based on the use of fungal enzymes, anscrobic Metabolism iand
bioremediation of BTEX Hydrocarbons (Benzene, Toluene, Ethylbenzene, and Xylene),
Treatment of municipal waste and Industrial effluents, Bio-fertilizers, Role of symbiotic and
asymbiotic nitrogen fixing bacteria in the enrichment of soil, Algal and fungal biofertilizers
(VAM)

UNIT IV

Heavy metal phytoremediation: Microbial indicators of oil health for the assessment of
remediation efficiency. Environment and the 1ools in thizo- and bioremediation of contaminated
soil molecular tools for monitoring and validating bioremediation, genetic engincering of
bacteria and their potential for bioremediation

QO
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B.Sc. (Hons.) Biotechnology, Semester-IV, Lab-GE4
Course: Laboratory-GE4 based on GE-4

Course Code: Lab-GE4

Course Credit: (0-0-4) 2

1. To study the biodegradation of a dye/ xenobiotic

2. Assay for biosurfactant production and bicemulsification index of selected microoeganisms
3. Assessment of bioleaching of metals from ore

4. Caleulation of Total Dissolved Solids (TDS) of waster sample

5. Calculation of BOD of water sample

6. Calculation of COD of water sample

7. Bacterinl Examination of Water by MPN Method

SUGGESTED READING

1. S.C. Santrs, Environmental Science

2. Pradipta Kumar Mobapatra, Environmental Biotechnology

3. Hans-Joachim Jordening and Jesef Winter, Environmental Biotechnology ~ Concepts and
Applications

4, Metcalf and Eddy. Tata McGraw hill, Waste Water Engineering

5. $.S. Purohit, Agricultural Biotechnology

6. Alicia L. Ragout De Spencer, John F.T, Spencer, Enviroamental Microbiology : Methods

and Protocols

7. Milton Wainwright, Introduction to Environmental Biotechnology

8. Gilbert Masters, Principles of Environmental Engineering

9. Metcalf & Eddy, Wastewater Enginecring

10. Sibley, Law and Strategy of biotechnological patents. Burterworth publication

11, Ganguli-Tat McGrawhill, Intellectual property rights,

|2 Wattal, Intellectual Property Right. Oxford Publication

Q.
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SKILL ENHANCEMENT COURSE

B.S¢, (Hons.) Biotechnology, Semester-111, SEC-1
Course: Moleeular Techniques in Disease Disguostic
Course Code: SEC-1

Course Credit: (2-0-0) 2

Unit- 1

Transportation of different clinical materials 10 distant Laborteries, Proper storage of samples,
Chemicals, antibodies and enzymes, common anlicoagulants wsed<omposition, amount, mechanism of
action and methods of peeparation of different types of vials, Biosafety measures and disposal of
laboratory waste. Basics of quality control methods and Labartory accreditation

Unit-11

Composition of blood and its function, deawing of peripheral blood smear, 7
Methods of estimation of Haemoglobin, Methods of total counts of WBC, RIBC, Platelets & fluids used,
Bleod Group (ABO & Ri), Cytochemical stain for dingnosis/differential dingnosis of levkemiafother
disenss

ining & stain |

Unit- 111

Susceptibility tests: Diffusion test procedures, Tests for hseterichdal activity, Immunodiagnostic
testsImmuno  florescence, Enzyme  lmmunoassays:  Enzyme  linked  immunosorbent  assay,
Radioimmunoassay, Immunophenctyping, Flouresence activated cell sarter, Magnetic cell sorter, FTR,
Spectropholometry

Unit-1Vv

Molecular techniques to detect genetic disorders: Polymersse chain reaction, Restriction fragment length
polymorphism, Nuclear hybridization methods, Single nucleotide polymoephism and DNA finger
printing

Q.
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B.Sc. (Hons,) Biotechnology, Semester-I11, Lab-SEC1

Course: Laboratory-SEC] based on Molecular Techulques in Disease Diagnostic
Course Code: SEC-1

Course Credit: (2-0-0) 2

(Wherever wet lab experiments are noi possible the principles and concepts can be
demonstrated through any other material or medium including videos/virtual labs ei¢.)
1. Perform/demonstrate RFLP and its analysis on biological sample
2. To identify the microorganisms for different diseases
3. A kit-based detection of 2 microbial infection (Widia! test)
4. To study the electron micrographs of biological samiple
3. Perform any one immuno diagnostic test (Typhoid, Malaria, Dengue)
6. To study the genetic disorders using molecular diagnostic tools

SUGGESTED READING

|. Practical Biochemistry, Principles and Techniques, Keith Wilson and John Walker

2. LF, Van Impe, Kluwer Advanced Instrumentation, Data Interpretation, and Control of
Biotechnological Processes,

3. Ananthansrayan R and Paniker CKI. Textbook of Microbiology. University Press
Publication.

4, Brooks GF, Carroll KC, Butel JS and Morse SA, Jawetz, Melnick and Adelberg’s Medical
Microbiology. McGraw Hill Publication,

5. Goering R, Dockrell H, Zuckerman M and Wakelin D. Mims’ Medical Microbiology.

6. Joklik WK, Willett HP and Amos DB. Zinsser Microbiology. Appleton Centuary-Crofts
publication.

7. Willey JM, Sherwood LM, and Woolverton CJ. Prescott, Harley and Klein's Micrabiology.
McGraw Hill Higher Education

&, Michael Hoppert, Microscopic Technigues in Biotechnology

Q
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B.Sc. (Hons.) Biotechnology, Semester-1V, SEC2
Course: Animal Cell Culture

Course Code: SEC-2

Course Credit; (2-0-0) 2

UNIT 1

History and scope of animal cell culture technology. Basic requirements of animal cell culture
laboratory (Laminar air flow, CO; incubator, centrifuge, microscops) biological containment
and biosafety levels, good laboratory practices to prevent contamination, common cell culture
contaminants

UNITH

Culture media and buffers, natural and defined media, basal media, serum supplemented media,
serum free media, growth supplements, balanced salt solution, steeilization and filtration of
media.

UNET 1

Cell culture techniques, primary and secondary culture, cell lines, monolayer culture,
suspension culture, organ culture, cryopreservation of cell lines

UNIT IV

Behaviour of cultured cells in terms of growth, differentiation @nd metaholism, apoptosis,
necrosis and senescence, appearance of viable and mon-viable cells, application of cell culture,

in-vitro fertilization

P hen

R
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B.Sc., (Hons.) Biotechnology, Semester-IV, Lab-SEC2
Course: Laboratory-SEC2 based on Animal Cell Culture
Course Code: SEC2

Course Credit: (2-0-0) 2

1. To prepare the media for animal cell culture

2. Sterilization and filtration of cell culture medium
Trypsinization of cell lines

Passaging of cell lines available in department faboratory
To count the viable cells using haemocytometer

Cryopreservation of cell lines/cells/tissues

Moe o s w

. ‘Thawing of cryopreserved cell lines

SUGGESTED READING

. Butler, M and Dawson. M. (eds.).: Cell Culture Lab Fax, Eds., Bios Scientific Publications
Lid.. Oxford. Clynes, M. (ed).: Animal Cell Culture Techniques. Springer.

2. Glick, BR. and Pasternak, J.J. Molecular bistechnology- Principles and applications  of
recombinant DNA. ASM press, Washington, USA

2. Sambrook & Russel. Molecular Cloning: A laboratory manual.

4, Freshney, Culture of Animal cell: A mannual of Basic Techniques

5. Masters, J. R. W, (ed): Animal Cell Culture - Practical Approach, Oxford Univ, Press.

6. Basega, R. (ed): Cell Growth and Division: A Practical Approach. IRL Press.

7. Mather. J.P and Bames, D. (eds). : Methods in Cell Biology, Vel. 57, Animal Cell Culture

Methods. Academic Press.
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DISCIPLINE CENTRIC SUBJECTS
(Any two per semester in semesters 5-6)

B.Sc. (Hons,) Biotechnology, Semester-V, DSE1
Course: Bioinformatics

Course Code: DSE1

Course Credit: (4-0-0) 4

Unir -1

Introduction to bioinformatics, Applications of Bicinformatics, General Introduction of
Biological Duawhases: Flat files, relational, object oriented databases and controlicd
vocabularies File Format (Genbank, FASTA). Introduction of Data Generating Techniques for
Geénomics: shotgun sequencing, clone contig, Nucleic acid databases

Unit-11

Introduction of Data Generating Techniques in proteomics: Mass specroscopy. Protein
databases (PDB, Swiss Prot, TREMBL). File Forma (PDB), Searching Databases: SRS, Entrez
Unit-1T1

Painwisc sequence alignments, Local alignment and Global alignment, Mutstion/Substitution
Mitrices. Introduction to BLAST and interpretation of result, Multiple Sequence Alignment
Unit-1V

Genome Annotation: Gene identification, Detecting Open Reading Frames, Phylogenctic

analysis tools

\
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B.Sc. (Hons,) Biotechnology, Semester-V, DSE1

Course: Laboratory-DSE1 based on Biolnformatics
Course Code: DSEL
Course Credit: (0-0-4) 2

1. To understand and use various web resources: EMBL, Genbank, Entrez. Unigene,
Protein information resource (PIR)

To understand and use PDB, Swissprot, TREMBL

To retrievethe gene from Genbank in the output File format

To retrievethe protein from PDB in the output File format

, To align nucleic acid sequence using BLASTN

Ne v e

Toalign protein sequence using BLASTP

o

To align multiple sequence using Clustal W

SUGGESTED READING

1. Ghosh Z. and Bibekanand M. Bioinformatics: Principles and Applications. Oxford

University Press,

2, Pevsner J. Bioinformatics and Functional Genomics. Wiley-Blackwell.

3. Campbell A. M., Heyer L. J. (Discovering Genomics, Proteomics snd Bioinformatics.
Benjamin Cummings.

4. Des Higgins and Willie Taylor, Bioinformatics: Sequence, Structure and Databanks, Oxford
University Press,

5. Rashidi H. H. and Buehler. Bioinformatics Basics: Applications in Biological Science and
Medicine, CRC Press, London,

6. Gibas Cynthia and Jambeck P. Developing Bioinformatics Computer Skillss Shroff

I‘ublish.crsnnd Distributors Pvt, Ltd. (O°Reilly), Mumbai,
\
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B.Sc. (Hons.) Biotechnology, Semester-V, DSE1
Coursc: Biostatistics

Course Code: DSE1

Course Credit: (4-0-0) 4

UNIT1

Scope and applications of Biostatistics, samples and population concept, collection, procassing
and presentation of data, frequency distribution

UNITII

Measures of centrgl tendency: Arithmetic, Harmonic and Geometric Mean, Mode and Median,
their applications, merits and demerits

UNIT 111

Measures of dispersion, Variance, Standard Deviation, Coefficient of Variance, their
applications, merits and demerits, Correlation analysis and Regression analysis, Concept of
Probability

UNIT TV

Comparison of two data sets: testing of hypothesis, Student’s t-test, Chi square test, Fetest-

inwoduction and application in biology, comparisen of three and more data sets: ANOVA test,

| D Al tr_ M /"*‘;—‘ \_»“:E:—L:'

| Y(f“::‘t/ A/@’/

Program Revision Criteria - 1 (1.1.2)




Guru Ghasidas Vishwavidyalaya
(4 Cemtral Unversity Etablished by the Cxntral Universities At 209 Ya. 25 of 1009)
Koni, Bilaspur - 495009 (C.G.)

Tgie Reaffenea

et st 2000 25 8 sivfy vty e e

Pr, ReagR - 495009 (B71.)

’

-

s

L

. B.Sc. (Hons,) Biotechnology, Semester-V, DSE1L

» Course: Laboratory-DSE1 based on Biostatistics

S Course Code: DSEL

H Course Credit: (0-0-4) 2

]

) 1. To study the data based on graphical representation (Bar, multiple bars, histogram, pie

’ chart etc,)

N 2. To determine the mean, median, mode and standard deviation of given sample/data
3. To determine the probabilityof given sample/data

4 4. To perform the t-test/F-Test of given data

: 5. To perform the Chi-square testof given data

-

L

» SUGGESTED READING

o) I. Le CT Introductory blostatistics. John Wiley, USA

™ 2. Glaser AN High Yield TM Biostatistics. Lippincott Williams and Wilkins, USA

» 3. Edmondson A and Druce D Advanced Biology Statistics, Oxford University Press.

A 4. Danial W Biostatistics: A foundation for Analysis in Health Sciences, John Wiley and Soas

. Ine.

£ §. Mishra BN and Mishra SN, Principles of Biostatistics,

. 6. Marcello pagano, Principie of Biostatistics.
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B.Sc. (Hons.) Biotechnology, Semester-V, DSE3
Course: Microbial Technology

Course Code: DSE3

Course Credit: (4-0-0) 4

UNIT1

Introduction 10 Microbial biotechnology, Definition, Bioprospecting of microbial diversity,
Isolation and preservation of industrially important microorganisms

UNIT 1}

Production of proteins and enzymes in bacteria, recombinant vaccines, polysaccharides fram
microbes

UNIT 11

Microbes  as  biocontrol agemts: microbial  insecticides: their mode of action
(Memarhiziumanisoplise, Bacillus thuringiensis, Nucicar Polyhedrosis Virus), requirements of
biopesticide registration, insect resistance transgenic plants

UNIT IV

Mictobial ~ biomass  production.  lignocellulose biodegradation,  application  of
ligninolyticmicrorganisms and enzymes in biodegradation

QL
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B.Se. (Hons.) Biotechnology, Semester-V, DSE3

Course: Laboratory-DSE3 based on Microbial Technology
Course Code: DSE3

Course Credit: (4-0-0) 4

1. To isolate microbes for bio-prospesting from biological soil

2. To preserve microbes using glycerol

3. To produce protein in Escherichia coli

4. To isolate microbes with the ability to secrete microbial polyssccharide

5. To isolate microbes having the bio-control potential

SUGGESTED READING

|. Clark DP and Pazdemik NJ. Biotechnology-Applying the Genetic Revolution. Elsevier
Academic Press, USA.

2. Glick, B.R., Pasternak, JJMolecular Biotechnology- Principles and Applications of
recombinant DNA. ASM Press, Washington

3. Glazer Hiroshi Nikaido  W.H.Freeman and Company Microbial Biotechnology Alexandeon,
4. Bernaral R Molecular Biotechnogy: Principles and Applications of Recombinant DNA

%, Fungal Ecology and Biotechnogy, Rastogi Publicaions, Meerut,
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B.Sc. (Hons.) Biotechnology, Semester-Y, DSE3
Course: Biodiversity and Bio-prospecting
Course Code: DSE3

Course Credit: (4-0-0) 4

UNITI

Components of biodiversity, Biodiversity crisis and biodiversity loss, Importance of
biodiversity in daily life, Biodiversity and climate change, Types of Ecosystems, India as mega
biodiversity Nation, Hot spots ond biodiversity in India, Biodiversity and Ecosystem
functioning, Plant and Animal systematic, Species concept in biodiversity studics

UNIT 1

Modern Tools in the study of Biodiversity, endemism, endemic plants and snimals, assessment
of mapping of biodiversity; GIS/Remote sensing; Biotechnology and Conservation, TUCN,
Germplasm banks, National Parks, Botanical Goardens, Wild life Sanctuaries, Bioresources,
Health and biodiversity

UNIT I

Introduction to bivprospecting, bioprospecting from plants, plant derived drugs, botanicals for

bincontral, hioprospecting from animal sources, scope and examples
UNIT IV
Bio-prospecting from microbes, micro organisms as a source of novel enzvmes, antibiotics,

antiviral agents, immunosuppressive agents and other therapeutic agents
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Sc. (Hons,) Biotechnology, Semester-V, DSE3

Course: Laboratory-DSE3 based on Biodiversity and Bio-prospecting
Course Code: DSE3

Course Credit: (4-0.0) 4

1. To study the faunal composition (insects and mites) of soil samples (Berley's funnel)

2. To study faunal composition of water samples (Lucky drop method)

3. To study the microbial diversity from soil sample/ water sample

3. Report on visit to National Park/Wild life sanctuary/Botanical garden

4. Study through specimens/photographg/slides of : Source of Immunosuppresive and ather
therapeutic agents, Botanicals for biocontrol, Sacred flora (havan materials ete.)

5. Study of the characteristic features of any two llowers for each family

() Malvaceae/ Fabaceae/Cruciferae/Ranunculaceae (any one family)

(b) Compaositae

SUGGESTED READINGS
I, Aber, J.D.and Melillo J.M., Terrestrial Ecosystems, W.B.Saunders
2. Ingrowille, M Diversity and Evoluticn of land planes chapman and Hall
3. Arora, R.K. and Nayar, ER. Wild relatives of crop plants in Indiz, NBPGR Science
4. Baker, H.G. Plants and civilization (A. Wadsworth, Belmount).

n

. Bole, PV, and Vaghani, Y. Field guide 10 common Indian trees, Oxford University Press,
Mumbai,

6. Thakur, R.S., Puri, H.S. and Hugain, A. Major medicinal plants of India, Central Institute of
medicinal and aromatic plants, Lucknow.

7. Swaminathan, M.S, and Kocchar, S.L, (Es.) Plants and Society, MacMillan Publication Ltd.,
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Program Revision Criteria - 1 (1.1.2)




