‘ INSTITUTE FOR EXCI l l FN —— e

CE lN ”I(JH] R EDU (/\ l ION BH()P/\I
Session 2021-22

B ‘sc Il()N(){II{%

SUBJI CT: Bl(: I l (HN()I OGY

,_.____..___— N

St ’\/iLSH R: 1 J_AP¥ R H()\l()URSl

Bioinformatics and Biostatistics
Max. Marks: 100

Introduction to Bioinformatics-
Dehimtionrole. sc . ST :
o ¢. scope and limitation of bioinformatics. branches of bioinformatics.
erminologies-c¢ - . .

o gles-computer architecture, network, internet. http browser software hardware.
operating - systemialgorithms. Database: managcnient
system. Biologic: Jat e '

r\]( o ological Jata type and classification.sequence

BLEMBL.DDBI UniprotKB.Secondary database-PROSHE Plam KEGG
' p INJ AT PO, " - e
and ENZYMI database . |Sequence file format-FAST AGUNBANK.CLUST ALW P,

Sequence Analysis

introductory  databasc
dutabase-

sathwas

Tntroduction and significance of sequence alignment, global and local alignment. methods
of alignment-dot  matrix. dynamic programming(Needieman- -Wunsch and  Smith-
Homology sequence searching-Bi. AST and FASTA. Conceptof
Multiple sequence alignment-

waterman algorithin).
Scoring matrix (PAM and BLOSUM) and Gap penalty

tools. Phylogenetic introduction.

Introduction.apphceation and analysis

im_porlanccandmclhods.

Structural Bioinformatics

Coordinate system: and molecular structure
Raswin,Jmol,molecular
Application of  Structural bioinformatics-

storage. Structure .Visualization tool

introduction  and  application  of modeling-structure
energy  minimization.

discovery Insitico protein engimeering and protein  structure

models.molecular

computer aided  drug

YT TP ATAYA)
 §

Statistical methods-
introduction Lo statistics an

classification,sampling. Tabulati
distribution-Normal.Poisson. Binomial.

dits application.clatavdeﬁnition,coI]cction of data.types ot data
on-types of (abulation.graphical representation ol” data.

frequency

Data Interpretation

measures 0! dispersion.

nean.medianamode. Range.mean

Arithmetic
ol variation,basic

deviaiion. vananis.coeificients
d regression.test of significance: T-test. - Test, Chi square est.

concept ol skewness  and

kurtosis.correlation an

Reference ¥ boolks: '
Do dormatics — R . Rastog
I3romiormatics - \m 10N

PN Arora

'S V.Murthy

Iorostatics
Humniummlxu- (

-~ Introduction (0 Biostatics- Pranav Kumar Banerjee
f Cp 0&."
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GENETICS
Max. Marks: {60

VMiendelian genetics
S <t ver 3
History. Mendel's laws - Law of dominance ]
0 £y > Ry . Al . ’
l(ndw endent assortment. Co-dominance and Incompie
1 -
jenes- Complementary  genes. Epistasis. [nhibitory

Multipie alleie. lethal genes ¢ . : )
i fe. Jethal genes and Lixtra chromosomat inheritance

Population Genetics, Linkage and Crossing Over
Population Genetics - Hardy Weinberg equilibrium. genotypic frequency
Crossing Over, Theories of Crossing OVer. Holliday model of

aw of segregation and Law of

te dominance, {nteracti
gene. Genetic variation-

on of

Linkage,
recombination
Sex Determinatios
Sex  betermination.
Chromosomal Theory 0

Gene Structure and function
Classical coneeptl. molecular concept (One gene onc ¢z

cuis. overlapping gene. split genes.

\

Sex  linked inheriiance. Lienic Balance  Theard &
s analysis (brief}

{ Sex Determination. Pedigroe

yime hypothesis. one geic
jumping genes. TATA

one polypeptide hypoth

box and Pribnow 13ox | in briel

Lypes. mutage | chemiical). DNA damage and

ns (physical anc

Mutation [Gene mutation-

Repair

Chromosomal Aberratio
Chromosomal aberra
Kicinfelter syndrome.

syndrome.

ns and Genetic Diseases
and structural

tion - pumerical
Cry du chat syndrome and Down's

Turner syndrome.

Reference books:
Genctics: P 5. Verma

Genetics: St ickberger
of “Lll\.“Ls §.13. Basu

Crenctics Vol j and C.13. Pawa

Ceenetics - Gardne! p ) {
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I ln1n iples of animal cell culture; Freshney
Animal cell culture: MM, Ranga
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PRACTICAL - HONOQURS |
=

BIOINFORMATICS AND BIOSTATISTICS

Max. Marks: 100

I. Study of biological databases and data retrieval-
a) GenBank
b) EMBL
¢) PDB
d) KEGG
> Homology Scauerce Searching
a. FASTA
b. BLAST
3. Molecular visualization tools- RasMol
4, Drawing and visualizing drug molecule through cheimsketch.
5. Collection of biological data and tabulation.
6. Graphical representation of collected data.
7. Measurement of central tendencies
a. Mean
b. Median
c. Mode
8. Measure ol [Jispersion
a) Mean deviation
b) Standard devietiol
¢) Range
d) Variance
- )
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“INSTITUTE FOR EXCELLENCE IN HIGHER EDUCATION, BHOPA
Session 2021-22

i B.Sc. HONOURS I
SUBJECT: BIOTECHNOLOGY | SEMES K

PRACTICAL - HONOURS I

GENETICS
Max. Marks: P04

{ Problems bascd on Mendelian Genetics— Monohybrid €ross. Dihvbrid cross. Test

cross. and Back cross
2. Study based on numerical changes in chromosome
3. Study hased on structural change in chromosome

4. To induce UV damage in bacterial cultures.

Dark and light repair in UV damaged cultures.

L

6. Isolation of antibiotic resistant colonies by gradient plate method.

7. Hardy Weinberg taw

o

Pedigree analysis

e
L 2. Gu ® o R of
/ QY-
= s (
/ ) t\‘:&\P\‘\ < o ? ’_(O:\:\ /V( (W /C‘)\O\V -
\ \2 —


Biotech
Rectangle


! b L] '™ b /b
@ @ & e @

« L

<}
o

S 2 I I S S e Y Y N ¥ O e Y PP,
[~

SUPJE_QT BIOIMHN()l 0GY T ween
%T[R - e o I EA R :“?!
SEMESTRR- LY _Q_W_.lrl(_)'{‘:u_)i RS ; |

A! NSTHEUTE H I‘ ENCET P
A i‘i D \l( i IN Il] f i)i ' f\H()w x”i()l’/\z,

Session 2021-22
B S(, HONOURS

LIFE SCIENCES 1 (BOT \\JY)
Max. Marks: 100

Classifieation of plant kingdow

Alpae - OCNCT i
& CCNCra! naraclere  or - . | " \ 1
- = Characlers  and  classification e cvele of  Volvox.Chara

l-‘)’".\‘.‘l"h.\“ seneral characters and  classificatondife  cycle of Marchan
Plcrnd.oph_\:m - peneral characters.stelar system and classification. e cvcic o)
Sclaginella. Introduction to Palaco Botany, Gencral Characteristics of Rhvnia
Gymnosperms - general characters and classification. life cycle of Cycas

Anatomy and Taxonomy of Angiosperms

Physiology of plant

Phivsiology of plants

Simpletissues- Parenchyma.Collenchyma.Schiercnchyma. Anatoiny of
dicoi(sunflower.cucurbita) and monocot(; ‘hﬂl/C)SlLﬂ) /\nalmm of diu)tand menocol
roct. Angiesperms  Inroduction.cl: assificationsysto: " Bentham and ilovker
General characters and ceonomic ::np(mancc of famil
ceacSolanaceae. Euphorbiaceae.Liliaceac

Malvaccae.Brassicaccae. /Aslera
relation-DitTusion. osmosis and its wvpes  relation among turool
DS O]

Plant  water
ssure, Interrelationship among DPI

pressure, wall pressure and osmotic pre
and WP. Waicr potential concept, plasmolysis and d¢ plasmotysis

water absorbing parts of plant. active and passive

p- introduction, physical theories
1isms and factors. Evapor ation. siructure

Absorption of water-

absorption.factors. Ascent of sa

Transpiration- significance. types. mechat

and types of stomata

 history. phm(mmnuu h
|

Photosynthesis-
(. plmumlmsphm\ wiondark reaction Calvi

I and
Calteeting photos svithesis

alorn \lllUllkI Joechansime
Caprration.

Y:JiiLI:U{'),p!'l() J N N SN
evele. CAM <;}‘&;lu {actor
ol rc:f;plmu(m.n...s|m
plmr_ylulion).lm;uu's' alfecting
hascs “r8“’“’“'»L’J'\’W(li cury L‘.nu-.mlrcmcm.(lncu 0

> . gt o ‘1l\kﬁ\v‘i\n,\’;”\
Respiration- type: |
Cyclc.li'l'S(oxidzu;vc nhos

Growth- growth regions.p

Economic botany

ind fiber vielding plants.vegetable and ity

o3

e

5

od pl.'miS.lthl' ¢
al plants.Petro crops

Introduction 161
oils hamboos.cpices.t abber.medictn: 2
‘ ) v WO\ -
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Reference Books

Botany for Degree Students — Algae by B 1L Vasishta
Algae - O.P. Sharma -

Bryophyta - B.R. Vasishta

Pteridophyta - P.C. Vasishta

The Biology and Morphology of Pteridophytes - N.S. Parihar.
Gymnosperms - P.C. Vasishta

College Botany - Gangulee & Kar

Plant Physiology - Taiz & Zeiger

Fundamentals of Plant Physiology - V.K. Jain

Plant Physiology - Salisbury Ross

Plant Physiology - S.N. Pandey and B.K. inha

Plant Anatomy - B.P. Pandey

Plant Anatomy - S.N. Pandey

Taxonomy of Angiosperms - V.N. Naik
ns - A.K. Sharma & Rageshwari Sharma

Taxonomy of Angiosperr
Taxonomy of Angiosperms - S.K. Singh & Seema Shrivastava
Pande

Taxonomy of Anglosperms - B.P.
plant Taxonomy - O.-P. Sharma

Flowering Plants Taxonomy and
_ Sunder Rajan

Phytogeny - B. Bhattacharya & B.M. ! ohrt

Plant Taxonomy
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Marks: 100

introduction to cell and tissye cubture

Tissue culture as 4 i
D adoaolec 1 cevida i ) . —_— "
echiigue o produce novel plant. and hybrids - Tissuv culiure

Zijg:li;ﬁlz::t::‘:‘; (:;:fp‘;‘l :E:l:;:t;k:}) callus culture and maintenance. Transfcr and
Types of Plant Tissue culture
Micropropogation,Shoot tip culture. anther, polien and ovary culiure | for
production ol haploid plants.Embryo culture and  bEmbryo  rescuc
technique,Somacional variation, somatic embryogencsis.

Protoplast calture. Somatic hybridization- Isolation. protoplast fusion. testing oi

viability. regeneration and its applications

Piant transformation techpology
techniques of  plant cell trapslormation-  Threct  method  and
Agrobacterivmmediated transformation
Application ol plant wransformation — transgenic jlants for herbicide resisiancy
(glyphosate resistance), insect resistance (Bt coton), disease resistance and
extended shelf life (FlavrSavr).

Environmental Biotechuology

Basic concepts —Ecosystem, environment management. Environment. Climaie
chanee global warming (Greenhouse effect). Biodegradation of xenabiotic

Applied Environmentbiotechnology

Biomaenilication Bioremediation.  Biological  control (Biopesticides). Bialic!

e T
Biopolymers. HBioicaching, Waste management (sobic and hauid)

Reference books:
Plant tissue culture:
Plant tissue culture: TLS. Chawla
Plant biotechnology: 1. ). singh
Biotechnology: B.D. Singh
Biotechnology: L. Satyanariyan )

s Razdan and Bhopan
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PRACTICAL - HONOQURS |

LiFE SCIENCE | (BOTANY

! Max. Marks: 100
' 1. To prepare slides of Volvox and Chara.

J 2. To study external morphology and internal structure of Marchaniia thallus

J (prepare slide).

%)

To prepare slide of T.S. of Selaginella stem.
4 To prepare shide of ¢ ycausleaflet.
Deseription of Angiospermic plants of families mentioned in the syllabus

(. Scction cutting of dicot . moenocot stem and dicot - imonocot root

~

Physiology experiments:
i) To perform experiments related o diffusion. osmosis,plasmolysis and
deplasmolysis.

i1) To measure the rate of transpiration.

i11) To study the effect of different factors o the rate of transpiration.
ivy fo study the structure of stomata.

) To determire the stomatal index of different leaves.
viy [0 perform the experiments related to phetosynthesis

vii} To perform the experiments related 1o respiration

8. To study the different plants of ccononic importance
9. To study the permanent slides, specimen as per sy labus.
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1. To sierilizeexplants by ¢

PRACTICAL — HONOURS I/

PLANT AND ENVIRONMENTAL BIOTECHNOLOGY

]

f"}'{;ism TE FOR 1 XCELL ENCE IN HIGHER 1DUCATION, 13
/ — R Session 2021-22 o

FHHOPAL

Max. Marks: 100

To determine the B20Y and BOD of water.

To determine COFF o vates

To determine total dissolved solids, total suspended sotid
sewage water sample.

To enumerate Most Probable Number (MPN) in water sample.
To prepare and study Winogradsky column.

To study the effect of Biopesticides (BioHit) on plant growth.
To study the effect of Rhizohium on plant growth.

To Clean and sterilizeglassware’s for plant tissue culture

To Prepare MS mediun,

{ifferent agents for PHC

To perform Root tip / shoot tip culture.
. To perform callus culture and organogencesis.

. To perform embryo culture.

A ~ Y >
L,/ ://\,‘—' ) Zz . (2:\, A~ "-{—3 \Nj ‘éfx L v - 2 :\( 71
l, ;- / .
/" / '\\}\ [N . \/ ‘\ \
vl a, \~// o 1! -
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and total sohd conten o

T - 3 L Q) ~ i1leve oone . ;o . . .
Fo study soil profile- soil texture, temperature. moisture. phland inorganic compo! ent
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Life sciences Il (Zoology)

Max. Marks: 108

invertebrates: Classification and type siudy
General characteristics and classification of tollowing Non-chordatesand Higher chordaic
types. Lower-Non chordates( Coelenterata — Obelia ‘Platyheiminthes — Faciola ) and
Higher non-chordates ( Annelida — Pheritima. Arthropoda - Palacmon )
Chordates: Classification and type study
General characteristics and outline classification of Chordates according to Parker and
Haswell (revised by Marshall and Williams) Type studies: Hecmichordata (Ballzng/n.s*us-
and aftinities). Urochoradata ( Herdmania), Cephalochordat&
Pigeon). Mammalia (Rabbit- 5 sysiems
system:; Heart and circilatory

general  anatomy
(Amphioxus). Piceos tScoliodony, Aves -
Nutrition and digestion Urnogcenital system: Respiratory
svstem).
Physiology of mammials
Nerve Physioiogy:
impulse.
Muscle Physiology: Structure and propertie
omposition and function of blood, M
ure and functions of endocrine glan

structure and types of Neuron. mechanisms of conduction of

T N
NOTV L

s of Muscle, Theories of Muscle contraction.
Circulation; € echanism of Blood clotting.

Endocrinology: Struct ds - Pituitary. Thyroid. adrenal.
thymus. islets of langerhans. ovary. testes.

Placentation in marnmals

Developmental Biology and Evolution
Gametogenesis (Spcrmatogcncsis al
Diastulataion in Frog

Gasirulation in Frog and chick upto formatioi ol
amareksm, Dars and eo Pansin)

1d Oogenesis). Fertilization. Types of Eggs. Patterns
of cleavage & and chick. e maps. Orpamser Coneent
germinal tayers.

Origin of life. [heores of evolution (L

Animal Behaviour And Applicd Joology |

General introduction to Eiology. Innate and jcarncd boliavior (ostnet, imprinting and
behavior (inscct

ircadian and cireamt

motivation). Social anl Pl'il'ﬂill\.‘ﬁ).f\f"lll':.ll and hormonal control of
. [ /B E]

behavior. Biological clocks (¢
of environment (auditory and Vi=tat]

ish ¢ ¢). Lae
Aquaculture (Prawn and fish culture). '
(horacteristics ol population. Copulation Growth and  Factors

) rhythim).Communication. Pereepuion

culture. Sericulture and  Apreultore.

Population Concept -
~ | affecting population. ) ;
S A )
. ' [ \/' il o ,\’L‘\\ ;
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Reference books

[nvertebrate Zoology by Parker & Haswell, Revised - Marshall & Williams
yertebrate Zoology by Parker & Haswell, Revised - Marshall & Williams
Biology of Vertebrates - Young
Animal Behaviour - Mohan P. Arora
Anima! Behaviour - Mannings
Animal Behaviour - Reena Mathur
Animal Behaviour - Hajender Singh
Animal Behaviour - Alcock
Developmental Biology - Berill & Karp
Developmental Biology - Balinsky
Developmental Biology - Agrawal & Verma

Ecology - P.D. Sharma

Applied Zoology - Shukia & Upadhyay

Invertebrate - Verma & Zordan

Vertebrate - Verma & Zordan

Animal Physiology - A.K. Berry

Animal Physiology - H.R. Singh

Animal Physiology - Dalela & Verma

Physioclogy - Chatterjec & Chatterjee

Ecology - P.L. Kochar

Ecology - C.V. Bahura
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PAPER: HONOURS II/Subsidiary

SEMESTER: V

IMMUNOLOGY AND ANIMAL TISSUE CULTURE
Max. Marks: 100

introduction to immune system
Historical prospecis of immunity. classification immunii - innate and acquired.

VMoechanism o of irnarc Immunin. Andgens- Salien features,  Classification. Tipe
lonogenicy o Anigeniciny.
Adjusants, Fpope s Poratopes. Avidity and Atiinity. Haptens,
General structure o) antibody. types of immunoglobulin:
Hybridoma technique. Structure and function of monocigaal antihodies
ODD.

precipitation. agglutination. RID.

Antigen antibody interaction-

Immunoelectrophoresis. ELISA. RIA. FIA

Cells and organs of immune system
Cells of immune svstem - eosinophils. mast cells. basophils. macrophages. natural killer

cells. B- cells and T-cells. I ymphoid organs — thymus, bone marrow., spicen and MALT.
Humoral and Cell mediated response-
MHC Class 1 and 11 molecules. antigen processing and presentation. primary and secondar
immune response. anttbody production.

Immune effector mechanisim
Hy persensitivity. Autoimmunity- introduction and tyvpes. Immunodeficiency  discase

AIDS. SCID

\nimal Cell Culture
tissue culture. Equipments and sterilization techniques. Cuiture

Introduction to animal
media. culture technigues-dispersion and disruption of tissue. Primary cell culture. sub
cryopreservation. biology ot cultured cells

Jation of cell lines.

1 . Bt
CUTlUI T =, allU ioy

Specialized techniques

Cell Immobilization technigue. Ammocentesis, appiication

Cell viability and cytotoxicily.
of animal tissue culturc
Reference books:
M Une
rinciple
FCNITDOON ol immunm
fogy: Mohan P Arora

V. Rao
| cell culture: Freshney

‘f(”_l.\( . [\/ Ul"\'

" ul‘inHHUW'I”.“-" NV, Shae

ooy Vo Annadut
mnitno
immunology: ¢
Principles ol amima
/ Animal cell culture: M.M. l_{_uq("l ) .
" \‘.c) ;M'\) -~ (\K) C 3
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| gUBJEC1 BIOTEC] INOIL O(Jv SEMESTER: *

PRACTICAL - HONOURS |

Life sciences I (Zoology)

Max. Marks: 1090
Study of muscum specimens of different phylum.
Study of permanent slides of different sections.
Study of different developmental stages of frog and chick.
Muajor dissection
4. Prawn: Nervous sysiem
Pia: Wervous sy stem
Fartworm: anaton
d. Labeo: Cranial nerves V.o VIL X andg X
Minor dissection
2. Hastate plate and appendages of Prawn
b. Mouth parts of cockroach

¢. Redula of Pila

. . : s |lage d adi 1 of )"'““'; G ) 1
Mounting - Statocyst ol prawn. pill lamelac. osphradiun of Pila. scales in fish.

Studs of life histors ot a1k worn (Bomby xuier). hone Ctermite. honsetIy an
R SRIB \ B Pt 0! \ v “
O )]l]()
Animal behaviour taxes Alees, sot ol belivour i ney beePrimates
boibla Chlad 1oty tdAabld

' SRS . ki Microtome
Study of various components and workimg ol M

: W et e
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PHEACTICAL - HONOURS |

IMMUNOLOGY +ATC

Max. Marks: 100

1| 1dentification of Blood group of given samples.

7| Blood film preparation and identification of cells.

teolation of serum from hlood.

1| o perform Widal test.

i o perform Radial fmmunodiffusion.

N

6] To pertorm Ouchterlony Double diffusion.

7| Demonstration of Rocket electrophoresis by kit.
8l To calculate total WBC count by Haemocytometer
ol_To study and calculate differential WBC count.
10. Demonstration o DOT FLISA
i |Preparation of Animad C ol culture medi
(2 omary cetl eulture "ty mphocytes-
13. Demonstration of animal cell culture techniques by
presentations.
, ‘L
| = G e -
—. \2 e \.
N /(//\M\/ o 1 B A

charts and powerpoint
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BIOPROCESS AND lNDU‘;'I RMl Bl()’l FOHNOLOGY
Max. Marks: 100

[stroduction to bioprocess engincering

I iy s bt . i
Pohieniation Vs LOe i ek uronnd o lition o o ‘

= RalALALERLLLLI & T aly Al
indusioal Important mocrooreanisims

sEran ';IH()I'U\.V(.'IT, afie coeening ol

imporiant nHeroorganisms
Biorcactors and Fermentation processes
Principle. fermentor design. types of fermentor- CSTR, air lift. plug flow. fed batch.
Fluidizedbed. rotator disc/drum reactor
Baich process. fed butch process, continuous proce.«. liquid staic and solid-tuie
fermentation. Fermentation dynamics - aeration, agitation, mass transier. heat rransfer
vield coefficient. Basic principle of Scale up
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