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Zoology
Invertebrate
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Department of higher Education, Govt. of M.P.
Under Graduate Syllabus for B.Sc. (Bio) 3 Years'

As recommended by Ce'ntral Board of studies in Zoology
'3Ul ~en fi1mrr.lj,>I~JRR

BloiP iPen3i'i<i'; ~ fu"m cm<mP'1
~'l 31"'l'A~ qj~'IlR?I [;1XI3lYifml

Class j 'l'e1T B.Sc. 1" year (Session-2017-I8]

P I"aper
Subjectj fUq<:j
Title of Paper
Max. Markj ",Tf<:liji('l'i ;>,j'l'

,--_ ..----------- ------------------------------
, Unit-I

1. Elementary knowledge of Zoological Nomenclature and International Code.
2. Classification of lower Invertebrates (According to P<irker and Haswell 7

1h

edition)
(i.Pratozoa ii. Porifera iii. Coelenterata iv. Helminthes)

3. Classification of Higher Invertebrates (According to Parker and Haswell i
h

edition)
(i. Annelida ii. Arthropoda iii. Mollusca iv. Echinodermata v. Hemichordata)

i-I
I,,l _

---- ..

------, .._-----,---1
Unit-II
1. Protozoa- Type study of Plasmodium.
2. protozoa Jnd Diseases. I
3. Porifera- Type study of Sycon '
4. Coelenterata- Type study of Obelia. J'

r
!__5...._~~rals a.nd_Co_ra_I_R__e_e_f_fo_r_m_at_io_n_. ----'

Unit-III II 1. Helminthes- Type study of liver Fluke (Fasciola hepatica).
l 2. Nematodes and diseases.,I 3. Annelida. Type study of Earthworm (Pheretima)

4. Metamerism in Annelida I

I 5. Structure and significance ofTrochophore larva. I
... -~n~;:~ropoda_ Type studyof p~:wn (Palaemon) ... -,-.----~ ------.---[

2 larval forms of Crustacea. ,[
3. Insect as Vectors of human diseases.
4. Mollusca- Type study of Pila {An Apple Snail). i

~n~::~al forms of MOllus~a •• "..,. ~ .. , ~~

1. Echinodermata- Ex(ernal featuresa~ wa.ter vascular system of Star fish. 1
2. larval forms of Echinoderms. "' . I

3. M;n~r Phyla- Ectoprocta and Rotifera, 1>VJ 1" I
i 4, Hemlchordata -Type study of Balanoglossus \ S \ ~_ .kl'-"-'--
L ... ,~_'_A~i~;ties of Balanoglossus. • ~ - "'::J V"

C
:ffii!:~~"'1:>, <EhiJjijj,k;~"'9h-.---~- -.-- o~:.=' ~1l!1'1t~~~
,/' ~. ~~~~"'l'~\:l:'"..,,).I

\ . I \ ,....,.t.- Prof. &. Head, Dept. of Zoology • c>'" Sl 1 _:'1 .> ,;'" ". 'Dol) ,

•...•__Y'J;.::.,:A.LJ.-- .•>. _ GoYt .•A,uronomous P.G, Collcge, SamaIM.P.\ C"'I)y'o "'" -, ~L I
~. ')...~,t...._\l-ChalHT\an,Bo3rdofStudlCS,A,p.s.uniVersilY,AeW3~A:lr \, ~~... ~ o~}~
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Department of higher Education, Govt. of M.P.
Under Graduate Syllabus for B.Sc. (Bio) 3 Years

As recommended by Central Board of Studies in Zoology
""'" fmn f<tlwr.'111 m

'Hldi!> q;w3!T <f; fc:R Gi'lqj'l 4Iq'liP'l
<iMfl!l 3lUf1T'! ~ ~1uT!.II'R &m 31j.iRid

B.sc. 1styear (Session-20l7-lS)
nND

Zoology
Cp,1I Biology and Developmental Biology

W140
Title of Paper-

Max, Markl ~ 3i'ili

Class I q~f1

Paper

Subjectl f<\'!1:I

" ',:$ .
,~.... ~

;'~

•

I
-----------,--~

f --Unit.1
1 1. History of Cell !3io1ogy, Cell theqry
i 2, Prokaryotic and Eukaryotic Cells.-j 3. Structure and function of Golgi body, Endoplasmic Reticulum, Lysosomes.-
! ~. Structure and functions of Mitochondrja: __~ibosome. Centriole, Microsome

r-Unit.1I 7

, 1. Structure and functions of Nucleus and Nucleolus.
2. Structure and functions of typical Chromosome.
3. Special type of Chromosome. Lampbrush and Polytene.
4. Nucleocytoplasmic interaction.

L_~' Cell cycle, Mitotic and Meiotic cell division.-

UnitMIII
1 Spemlatogenesis
2. Oogenesis
3. Fertilization
4. Parthenogenesis
5. Regeneration.! u=-nl"t_"IV.-----------------------------i
Development of Frog
1. Cleavage
2. Blastulation
3. Fate map construction
4. Gastrulation and formation of three germinal layers
5. Structure of Tadpole larva

UnitMV .'""--__
Development of Chick 'l:-...'L

1. Cleavage ~
2. Blastulation .•....
3. Fate map construction ~\
4_ Gastrulation ~
5 Development of chick embryo uplo formation of primitive streakPr '.fi. M~

_~_~:~raembryonic membrane in chicks '. ~~ ert:t1>~ 'If

rJ~L ..J _P~Of.& Head, Dept. of Zoology ~_ D...,."'«..","" .Dr shob "J

~
tv" l •..~ utooomousPG.Collega,Satn3IM.?1~~4'" b...-.J•..•.} "h ~ .

..:_~~( J'-<i~~:~~ard-~fStqjs. A.~.~~U~,\v~~r$ltV,RCwaI "". c~,S"..;;v--;.._\h ~ I" \,::r 0'1 Ie. J
, -'_.'.e ._. . Gl..0luJ~Of ll.L....v'-~ " ~l" '":\ J\ __ ,J. ,\-IQ 1_ _r~__A,-<;.0~~,
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B.5c. -I Year .Zoology

Text book of Invertebrate ZoolOBV

: InvertebrateKotpal, Rl.

Books of MP Hindi Granth Academy

Parker & Haswall

Rastogi, VB

Arora, MP

: Developmental Biology

: Embryology

Verma, PS ar,d Agrawal, VK'

Karp

Sheelar & Bianchi

Rastogi V.B.

De Robertis

Powar, CB

: Chordate Embryology

: Cell and molecular Biology

. : ~ell and Molecular Biology

: Introduction to cytoloBV

: Cell and MolecuJflr Biology

; Cell Biology

\ : Cell Biology Ge ., netlcs, Molecular Biology E I. ~' vo utlO.n

~ Pro " Head
"- 8 i L( ( I{ , Dep~ent ofZoology

Q)'V- C .s S. hY1' V<o-O<J1-Q. ~ (i1'2_~'t.Ma4~a ~A:!fi3vidyaJJl'a train'J...) •. .2>/HtTE.J. 1 r:.; 'Udap 2:wI9h JJ '
ProL & Head, Dept. 01 Zoology

Govt.Autonomou5 P.G. College. Sliwa IM.P.}
Chaillnan, Board of Stud"~, A.P.S. Uriversit'{, Rewa

,,
I

J

- _. -- ,,-- . ------



(j)
Under Graduate Syllabus for B.5c. (Bio) 3 Years

As recommended by Central Board of Studies in Zoology
'3"'1 fulffi f<f>wr.'ur. mtR

F!l(jqi 'PlffiW <i>~ fmq'f'J qlqllili~
<i>'i1'l 31Ul<R lJU'Sc'l ~loft"l< ••• GRT 31j~iR-i{j

Class / q;~TT B.Sc. J year (Session-Z017-18)
Subject/ fir<l<:r Zoology Practica'
Max. Mark/ 3rfE!ibrl '1 3iq; SO

The practical's work will be based on theory syllabus and the candidates
will be required to show the knowledge of the following :_

1. Study of Museum Specimens and slides relevant to Invertebrates Studied in
theory. (any 8J

2. Mounting / squash preparation :- (any 1)
(a) Prawn statocyst
(b) Pila-Ctenidium/redula/osphridium-_. -- - . .

(c) Earthworm- Septal nephndia
(d) squash preparation onion root tip

3. Dissection -"{any 1}

(a) Earthwarm- Digestive System, Nervous System, Reproductive System
(b) Prawn- Nervous System, Appendages
(c) Pila- Nervous System

4. Exercise related to frog and Chick embryology. (any 2)
5. Exercise related to cell biology - (any 2)

(a) Stages of mitotic and meiotic cell division
{b) 5peciai types of Chromosome

Distribution of Marks
1. Dissection
2. Spotting
3. Mounting/ Squash Preparation
4. Exercise re1i1!ed to Embryology
5. Exercise relateil'to,c;ell Biology
6. Viva -VOce :,~~ _
7. Practical Record and collecti~

~

." ~ ",'laha~~JjJ;;lVBal.
(' rp I ~ ''''Total 50 ~.'.L.'~.c:;.'ldtJe.~ a a~2;ill~j1i "., L7

Prot. &. Head, Dept. of Zoology t, -"-,--,,----- rt~-./
~.~t.I,utonomous P.G. College, ~.tn~(M,P.I AI J", .'""'::::- qn~J<:1'Y". lJ.l..k..-q ~ ~ J Fj-'
Chi;~w.".d~(S':;PS~Y.R<wa~;DrSI1ObK?j~~ ~ I

/ ,-~:~:_,-.r>-'- ~::- \, 'v<",!,,<,v"{ 1)y~\;~~(D,..R-.s~l'I
\, /Ylij, [1.s. i'<A'nHP_f~ ) lOY «-"~'W~ (l</)~<>1":5 ::.l~'~-il~

" / _';{iJtWy~ (]';,.v-,Y.C;"';W<'IIf"1, ) ~
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Zoology

Vertebrates and Evolution

:JWP' 40

Department of higher Education, GoV!.of M.P.
Under Graduate Syllabus for B.Sc. (Bio) 3 Years

As recommended by Central Board of Studies in Zoology
~ fum f<l'>wT, '1,\1, '<TRR

'Hld$ q;m3if * ~ 8wff'l Ql'l'/iii'!
~ 3!UT1.'R~ 'Hu~~m'i1iRT 3Ij~itfj(1

e.5c./Iyear (session-20lS-l9)
I

Class I (f)ffi

Paper

Subject! fcmq
Title of Paper

Max. Mark/3Jfuq;-<'flj 3fq;

. -1".,•

f"- UNIT I

l.Origin of Chordates, Classification of J}hylum Chordate upto orders according to Parker
C1ndHaswell (latest edition).

- 2.Urochorbata~ Type stuc!y of Herdmania

3.Cephalochordata- Type study of Amphioxus, Affinities of Amphioxus
4.Comparison between Petromyzon ar:d Myxine.

1- UNITI'--'
I.Comparative account of integuments

2.Comparative account of limb bones and girdles of vertebrates (Amphibia. Reptiles, Birds and
Mammals).

3.Comparative account of digestive system (Amphibia, Reptiles. Birds and
Mammals).

4.Comparalive account of respiratory system (Amphibia, Reptiles, Birds and
Mammals).

L_ ... ' , ~

I. UNIT III

1.Comparative account of aortic arches and heart.
2.Comparative account of brain.

, 3.Comparative account of Urinogenital system.
4.Placentalion in mammals.

'~'--'-"---'--._---,- ----------- ------- '----------UNIT IV
1. Origin of life- modern concepts only.
2. lamarckism, Darwinism.
3. ModernsYritheiic-theories: Variations, Mutation, Isolation & Speciation
4. Adaptation and Mimicry
5. Micro, macro evolution and mega evolution.i

I' UN/TV

! 1 Fossils, methods of fossilization, delemination.of age of fossils.
! 2. Study of extinct farms: Dinosaurs and ArchaeoPteryx. "'. ~t ~11JJlv

/
. 3. Zoogeographical distribution ',," Govt M Vi n M Hb.~v:j~U'"

4. Evolution of man • ..'l!~ VIya aya ~all
I 5. Geological time scale and Insular '!'puna 0 j

L - , . ~4 --=r _ Tk, CttI-k~dtl;;~i /~£:~,:'1> ~"w"r,IJ2!;~lardino ~\\ r-' 11)7'}-
i'- "~I~ • " P"I,' ""d, D,p',of Zoolog" ~ NI\f.....J"-'--f,t ZP( "'t~7
'-.•......(..'?<.. Q:"-:'YY GOY1.Au~~ P.G.College,Satr \))~",\\'"f \ ~

Chamn&n, ofSludles,f-J>.S.~f' ()Y\'i!:-S SW\l'~~ ~\~ e~""""') .
) ,-.-, () Lt~a/J~ ~~\~' .' , Df'Stloli {)

" _.) ~A _\tJV
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Title of Paper

Max.Mark!~'1 3i<f;

Class / <om
Paper

Subject!f'l'f!l

Department of higher Education, Govt. of M.P.
Under Graduate Syllabus for B.Sc. (Bio) 3 Years

As recommended by Central Board of Studies in Zoology
~ fuen fu>wr. '1.11. WffA

'HI <1'" q;mm <l; fffi! ~ qI~ ~ "'~

qH"I~=m ~ ,,,uft~I"'i!8m 31j,iRoiil

B.Sc. "year(Session-2018-19)
II

Zoology

Animal Physiology and Bio-Chemistry

f'---Unit I: Nutrition and Metabolism
1. Physiology of digestion in m'a-mmals -
2. Protein Metabolism: Deamination, Decarbo'xylation. Transamination of amino acids,

and Ornithine cycle.
3. Carbohydrate metabolism- Glycogenesis, Glycogenolysis, Glycolysis, The Citric acid
cycle,Gluconeogenesis.

L _ 4 Lipid Metabolism-Beta oxidation of fatty acids.

Unit II: Respiration, Excretion and Immune System
1. Mechanism and Physiology of respiration in mammals(transport of gases, chloride
. shift).

2. Physiology of Excretion- urea and urine formation in mammals
3. Innate and acquired immunity, immune cells and lymphoid system. immune response;
cellular and humoral immunity

,

-_ ....•.~,-_.'

,
f'." Unit 1IJ:Regulatory Mechanisms of Enzymes and role of Vitamins

1. Thermoregulation. ":;,'.
2. Definition and nomenclature of enzymes, classification of enzymes.
3. Mechanism of enzyme action.
4. Co-enzymes-- ....---O---~""',
5. Vitamins

-Unit IV:Neur-o-m-u-s-c-ul-a-r-C-o-.-o-r-d-;n-.-t-;o-n--------.
1. Types of neurons and glial cells
2. Physiology of nerve impulse conduclion.
3. Types and structure of Muscles
4. Theory of muscle con!raclion and its biochemistry.
-_._--------- --- ._---------- .-.--_._~._._IJ Unit V: Endocrine system II. 1. Structure and functions of Pituitary gland. :

! 2. Structure and func~ions of Thyroid gland. I
' 3 Structure and functions of Adrenal gland. /\ I

II 4. Structure and functions of Parathyroid, Thymus and Islets of Langerhan'spro'L~,n'~HenJ
5 PhYSiology of Ma~ea d female Sex hormones. 'J' ~?

-- .--- .-.'~--' '- __ ""' ~Departm -,""logy
Q)~cS/li,_,£;.~h. 'if d 7;z Ulg 1 0- .... (' Go . .' vjdyalaya Ujjain

Prof. & Hcad,Dept.ofZoology .o.._~_~. \ lJ'L 11"10&1'1 Nfl~Yn) (j..'1••tl-- i~f/' ovt.AutoncmcusPG,Col1egll,Satna(M.P.1 6""l) 2:"O'~\\'l, (J '/ ~~ I
'tV. ~~-..Chllirman'[;O<lldO:S:ud!eS,A.P.s.UniV~e~IV,Ren. C y .....1ta..w.>"'-tS\•.~~ W1.o Yd.-dt.~~ I

1- .~","4.t4•...U"-<f'.-L. ~ VI ~ _." 1I1 r v ,,-0 DrS~~ouoY-J Ii.
... ~ ... - . _ • .e ~ • ,4Ul~. '.Jj1V.l1!
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SSe. - II Year - Zoology

Books of MP Hindi Granth Academy

I

Parker & Haswall

KotpaL RL

Jordan, ELand Verma, PS

Rastogi, VB

Singh and Chaturvedi

F.rn~tW. Mayr

Colbert

Verma, PS and Agrawal, VK

Verma PS

Nigam, Hl

Wood, OW

Berry, AK

Pros:>er, Cl

Goyal and Shastri

: Text book of Vertebrate Zoology

: Vertebrate

: Chordate Zoology

: Organic Evolution

: Organic Evolution

: Evolution and the Diversity of life

: Evolution

: Cell Biology, Genetics, Molecular Biology, Evolution

: Animal Physiology

: Animal Physiology

: Principle of Animal Physiology

: Animal Physiology and Biochemistry

: Comp<lrative Animal Physiology

: Animal Physiology

I
"j i

I



Department of higher Education, Govt. of M.P.
Under Graduate Syllabus for B.Sc. (Bio) 3 Years

As recommended by Central Board of Studies in Zoology
B"i"'T fum fot>wr. "I.]:!. m<R

"11<1'1>q;~TT3!)<I; fo1~ ~'1 41i{'1w"f
~ 3!U!lR ~ ]:lIG~"lf"?I&NT3!j,iRI<1

Class! "Iia1T B.Sc. IIyear (Session-2018-19)

Subject! f<l'T'l 2oology Practical
Max. Mark! ~ Wf; SO
1. Dissections of commercially available species of locall~ available Fishes

(Efforts may be done to use computer simulation technique).
2. Study of museum specimens (Vertebrates)
3. Study of specimens of evolutionary importance viz living fossils,

connecting links, extinct animals, fossils: limulus, Latimeria, Dianosaurs,
Asciatic chital, Archeopteryx, Peripatus, etc-.

4. Osteology: limb bones and girdle bones of Frog, Varanus, Pigeon and Rabbit.
S. Detection of Protein, Carbohydrate and lipid / Study of Human salivary enzyme

activity in relation to pH.
6. Hematological Experiment. RBC and WBC counting / Blood grouping in blood

samples / Estimation of Hemoglobin and sugar in blood samples
7. Histological study of various endocrine glands -T. S. of Thyroid, T. S. of Pituitary

gland ,T. S. of Adrenal gland, T.S. of Testis, T. S. of Ovary.
8. Histological study of Digestive and Visceral oigans - T.S of Stomach, T.5 of

Intestine, T.Sof Pancreas T. S. of liver, T.$ of lungs and LS. of Kidney
Distribution of Marks
1. Dissection
2. Spot related to evolution
3. Spotting (4 spot, 2 Bones, 2 Slides)
4. Biochemical test / Enzyme activity
5. Hematological Experiment
4. Viva .VQce
7. Record

~.,cSf"",,f,~a~~
Prof. & Head. Dept. of Zoolo.gy

PG Col. SatnaIM.P.IGOVI. ,\utonomou' • • ~ Rewa
Chaifman,BOardoIS~,AP.S. '

Total

08
05
16
05
06
05
05
50 Prole H d

I
I



Department of higher Education, Govt. of M.P.
Under Graduate Syllabus for B.Sc. (8io) 3 Years

As recommended by Central Board of Studies in Zoology
i'f'i"'I fuen f<mpj. "'l.ll.m

fOil d 'Ii ",emil <i> .~ GWft" 41i{ ~ iii '1

<iH!1~='T'I ~ ~ m3lj~i~1d

B.Sc. IIIyear (Session-2019-20)
I

Zoology
Genetics

Class J t:PefT
Paper

Subject/ fi;1m
Title of Paper

Max.Mark/3!f~ 3i'P

f UNIT I : Heredity and Genelk material

1

1. 1.Mtmdel's laws of heredity.
2.Variations- sources and types

. 3. Structure, molecular organization and function of DNA and RNAand types of RNA
1 4. DNA replir.ation in Prokaryotes.t.~.NUdeosome(SOlenO;d model)

I UNIT II Gene Expression
! l.Genetic Code

2. Transcription in Prokaryotes
3. Translation in Prokaryotes
4. Gene expression: Regulation of protein synthesis and Lacoperon model.
5. Split gene, overlapping gene, pseudo gene

i ... _
! UNIT 1/1 : linkage and Chromosomal aberration .----~
j l.linkage and crossing over- Types and significance

I, 2. Sexdetermination- Chromosomal and genetic balance theory.
3. Sex linked inheritance (Haemophilia, colour blindness)
4. Structural and numerical changes in chromosomes

, $. Mutation-Types and Mutagens

f -~~:~V3~~~~.~-n-,V-~-:-n-.,-;-"'------------~ .:'::L ''-''
2.HumanGenomePrOject.~
3. Mu/liple al_leleandirih-erita~ce of blood group ~
3. Autosomal and Sex Chromosome Syndromes in human .~
4 Genetic diseases m human- Sickle cell anaemia, AlbiniSm and Thalassemia ''").

I
I
,I
~I
; I
I
)

- ,-_... _-'- -

UNIT V: Genetic Engineering I
l.Recombinant DNA technology and Gene Cloning I
2. Polymerase chain reaction. ~
3. Blotling- Southern and Northern /'

I 4. DNA finger printing ~ - Profe 'tid
5. Gene therapy Departm of Z001
I~;-~ . . . Govt.MadhaVVigyan~1?~;;.~1)'a.UJ~\~&,'-i\

fP~:--r.Y') AI,jJl ~ Fk. \.:N'\j\",O~
rrif rr:;1?:"~_'b~o1:'::::r!(::.~;,at;:~~~L~:~~'17 S.~)lJr. '@I~
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Titl2 of Paper

Max, Ma,k/3lf'l'ilict'l 3fi'f>

. :

(las:.: I i1ie.:rr
Paper

Subject/ futm

Department of higher Education, Gov!. of M.P .
Under Graduate Syllabus for B.sc (Bio) 3 Years

As recommended by Central Board of Studies in Zoology
~ fmn ~, '1.11. ~ffi'j

,"'1liiili ",smit <t ~ Aq<ff'l qlq'li!>'l

<i\'il1'l 3lVPI"'1 'I""'" Illoft~II'A6ffl 3J:Pifuo
B.se III year (Session-2019.20)
II

Zoology
Ecology and Applied Zoology

'PP 40

\,-

!Uriit:'j Concept of EcologyI 1 Abiotic and biotic factors, Component of ecosystem. .
; 2. Energy flow in ecosystem': Food chain, Food web and PyramIds.
:, 3. Biogeochemical cycle: Carbon. Oxygen, Nitrogen, Phosphorus

4. Population Concept - Characteristics of population. Factors affecting
Population growth.

Unit'.-II Habitat Ecology
1. Fresh water. marine and terrestrial habitat
2. Ecological division of India.
3. Biodiversity: Natural resources and their conservation with special reference

! to forests.

/"-Trni't-III Wild Life and Environment
I 1. Wild life Protection Act ,National Parks and Sanctuaries of Madhya Pradesh.
( 2. Endangered species of India.

3. Types of pollution: Air, water, soil, thermal and noise pollution.
4. Urbanisation and effect of human population on environment.L.... . ~_.' I
Unit-IV Aquaculture
1 Prawn culture: Culture of fresh water prawn, methods of prawn fishing,

preservation and processing of prawns
2. Pearl culture and pearl industry.
3. Frog culture.
4_Major carp culture: Management of ponds, preservalion and processing of

fishes.
5. Maintenance of Aquarium.

/"" 'UnTi:V Economic Entomology ~_
1. Sericulture: Species of silkworm, life: history of Bombyx mori, Sericulture

Industry in India. '-
2. Apiculture - Life cycle of the honey bee, rrlethads of bee keeping, products of

bees, enemies of bees. ,
3. Lac culture: Ufecycle af lac insect and host plantbf-Jac insects. Profess ad
4.Common pests: S!ored grai~s: Sitophilus oryzae and Tribolifm castanaeli):pa nt of I,ogy

Vegetable pest: PIers brass/cae and Dacus wcurbitae.. .'..., Govt. MadhavVigynn~'luh:l\'dyalayaU,ijaio:....._5:~~,?1.~.cal control of ,insect pests. ~

~(.!--<" ~-17 v;:~~o/ Go- ,,-d1~
j),. Shio"f, U '''fl

n
, ,~( Y" I"\<o ~,Lffi-',\.0) , uri'" 19-

Prof. & Head, Dept. of Zoology r'.J~ F 1: I n t l 1
o".A"'OOO~"'Pf.C<>~~~""~M.P." C??r. '1Yi~ z.~4 I :fJ
"'~", S<,," ofs".~, y.~ ..-'C. ,or. ?-.~~ "".y,..;.~"'.:: ,~( 1 ¥' t!.""'S '" S"

~ .J ••••• -.- '-Wvf~/' s'111, ~",,\\.... ~ ~h~
.. ~:_ . ~ ~ - ..M , o. " W

..--.. II



.•---------------~------------
B.Se. - \1\ Year - Zoology

Books of MP Hindi Granth Academy

Lewin

Gardner, MJ

Singh, BD

Singh, BO

Gupta. PK

Gupta, PK

Verma, PS and Agrawal, VK

Purohit

Kohli and Ansar

Kohli

Odum, EP

Sharma PO

: Genetics (l<ltest Edition strickberger: Genetics)

: Principles of Genetics

: Genetics

: fiiotechnology

: Genetics

: Molecular Siology and Genetic Engineering

: Genetics

: Biotechnology

: Economic Zoology

: Ecology

: Fundamental of Ecology

: Environmental Biology and Toxicology

Natrajan, S5

Upadhaya

: A Manual of Fresh Water Aquaculture

: Economic Zoology

'2::,,_ 2ir;ia,,/, ,n np 2i''''Jr;
Prof. & Head, Dept. of Zoology

Govi. Autonomous P.G. Co~e, Setn ••1M.?)
ChairTMl'l, Board 01 Studies, AJ!.S. Unversity, Rewa

C~/7-
C:>r. U.ffj<:. ya.d':J

~\r
C0 -.5 ho bN;J '" \1 O(J.Q.!U) \

\
I
I
1
1
\
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Under Graduate Syllabus for B.Sc. (Bio) 3 Years
As recommended by Central Board of Studies in Zoology

"=I fum firwr. 'Ill.m
F1JM, 'l>emrr <i> fffii Pi"off>! q Iq>!ili'I

iJ\'ii)1l 3lUrlA ~ ~ m 3lj<il~m
Class / 'PIID B.5c. ,II year (5es5ion-2019_20)

Subject! fcrm Zoology Practical
Max. Mark/ 3!fu-<fiWl 3i'P 50

The practical's work will be as per theory syllabus and the candidates will
be required to the show the knowledge of the following :_

1. Study of fresh water, marine and terrest~ia'fauna, Major carps, Common
stored grain pest and vegetable pest

2. Water analysis - Dissolve Oxygen,pH,Hardness, Turbidity.
3. Study of Ecosystems and maintenance of Aquarium

4. Study of instrument related to Genetics- Centrifuge, PCR, Gel
electrophoresis, DNA finger printing.

S. Wild life - Endangered species.
6. life cycle of silkworm, Honey Bee, Lac insect

Distribution of Marks
1. Spotting 12
2. Analysis of water 04
3. Exercise based on wildlife OS
4. Ecosystem 04
S. Study of Instruments 05
6. Problemon Genetics 05
7l~~le ~
8. Viva -VOce 05

9.PracticaJ Record and C~'~:tion sOoS l'fflI".\~OIb,. '. \ ~

r4~A -_.;-----=: ~~_ _ -c;Tc-o.,.ta-;J-----:""~Dnep"','f:;:'".,)"';~

2),. 2)r;i~<J.-;!j!J{Yta'p:f;.":Ir; '" '. Go,t. Madl"v \'igya, :-1'''''~dY~la.•.aUjjain
Prof. & Head, Dept. ot Zoology . ."D....... r. fJl I:.J J ':.1 ...•..d$ .....

Go".Ao_ P.G.""leg••"""IM,P.) "'::~.: ",-","- .I•.."",~ lJ-~ a..
"'."" ••• """ots •••••• AP.S.l.W"""'v.R ••• .....,.--.0- Of.

1JJ
Sho \1.\i1~0, t-:~.".:~

\ '" Ii -, ~ \.,~} I~\'''' D"1~ . I
\~'-- '.l4c",'-<i~. - (,'. 'J-'b\ ({},.1!...." •.••..c,.,,)1~
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Departm~nt of higher Education, Govt. of M.P.
Under Graduate Syllabus for B.Se (Bio) 3 YearS

AS recommended by Central Board of Studies in Zoology
~ ~W fcrrr.r, ~.-s:r. ~

~ cnan3it ct ~ I)qtTla "Ii:{--"-0;--'1-

~ .;)jun:rl ~ Q10~~II'Bl~! 0r:rflfuc1
B.Se Iyear (Session-2017-1!3)

1

~
~(Wif'\"lcni

~ <io

CI.55/=
Paper
5ubject/ fct<!<l
Title of Paper

Max. Mark/3~ 3-rcn

--- - .. . ..__. ..J

I ;:(~~ 1Ili4?~OI ~4~ ~--,,"-'ffi-~~~~~-"""----_.~------"-----

2. ~ ~cf,t ~ q;r cpflch~OI(~ ~ ~c;r <nr 7ctr ~--"",cr 3f-JflR )
(i)Jirirvir3rr (ii) 41<14:" (iii) <Mtco liv) ;)~m;

~

'3URR 31M"";$) ~'i ""mm (QR<lR 1«i ~ "" 7"[ m<ROT 31'JflR )

(i)~~, (ii) 3lT2iNI;sr (iii) ",-iol"", liv) 'f.'''WiR;i\a (v) ~lji"""CI

~ II
. ~, 'A-t 1.J.lICIVlI3n- "<,,,!lvtJiIRHPf 'CPT ~ 3fap:fl
J 2. lirchiI3fT ~ ~T
3. tii'fitWxl- -~q,B q;r Q"ffiqzwu:r~

,. ,~~- 3MfW<1 "'I ~''"'' 31"',,"
5_ 0'lR'l 1«i I1'iR'!-li'mll "" f.'Mur

i~ III
j 1.t~~~--~:m-t>rT q;r m-.r,q Jl~m
J 2. +1~1'51101' ~ .

1
3. t-ffi'Rrr- ~Q <1>1qffiq ,""'U'I (q\~I~)
4. ~~r;:,~1il ~CI~R""

15. S:lCh~Q)h ~ qft ~ ~ ~

I ~~~.sr - ,WI"" ~",q3l'mF,(q"j)"l"~---------'-----------

!2_'''~U; '" """f
1
3_ 'lR<1 WiI '" i'/TO<Ii <l>1c -
4. '1"",," - tm;<'Il "" Ilffi'l 31""-1"1 (\"''' <lim)
5_ 'l'tm<P, <Ii """
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AlufI;,JlIf?I

",1ftm f<lwl 'l'i ~ f1r<l;rn

.Jl#' 40

Under Grac!uate Syllabus for B.Sc (Bio) 3 YearS

AS recommended by Central Board of Studies in Zoology
~ ft1an f<n:rrrT, 11.!=I, "lTRR

FIlFJ<l> q>G1T311 tf; fF.Q ~ qlqliihq

q~ 3l't::<'I1:r~ ;;u~(9cii"~ GRi~ftrff
B.Se Iyear (Sessionw2017-18)

II
Class/'l'W
Paper

Subject! fIf1:m
Title of Paper

Max. Mark/3Tft:rcn8J-{ 3tc:P

~I
1.'lilfu'f>!f<t-_ "" .R1gl~>qi)fu'f>l fu1;'rn
2. o,J;Ru'lQ'li 'l'i'I_.R",Q", 'lilfu''lil
3.~ ~. Q"'slq;jIft<iCB ~recg<>p{.~~x-1'1Tl em ':~ \~ qiT'.../
4. ''iISC:'lcfil~. ~~f1l. xffS:3~, j01.l~if}hltr1rf.1xRtPil \[ti 'PT,j

....._- .- _--- __ ._-_._--
~JI______ _
1<1i<;q, '0i J;~ qli ~ '0i ",,4
2. ,"",f<1<li '.J"TWf qli ~<fI '0i 'f>l'l
3. fuN >1'f>R ;of; '.J"TWf - ~';f '0i 'n,;jc~"
4.~ (f))~iifll~<fJatrn"~ fu;<:n
5. <'fM~Ii/11'Ciw, ft'if£?"i ~ aiU~ ~, fct'~
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---------------- ----_._-----



1

,
Department of higher Education, Govt. of M.P.
Under Graduate SyllabUS for B.Se (Bio) 3 Years

AS recommended by Central Board of studies in ZO~IOgy
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"'""'" ",won '" ~ ~ oreim""
~ ~urwr 'l1"-Sc>1;lIo'n~\lal.nXl 3'!'Jtil1ln

B.Se II year (Session.2018.19)

I

~
i$ ~'l{'l$) 3ffi: \3C\~qi Iff

.-4#' 40
Title of Paper

Max. Markl ~O'l 3i<li

Class! men
Paper

Subject! fclTf'l
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Under Graduate Svllabus for B.SC (Bia) 3 Year
AS recommended by Central Board of studies in Zoology

'"'" f'11ffi f<P1r'1_ '1.q_ 'ITffi'I
~ Cfi&HWq~~ ~Cl~O tITO?:r~

~ ,JIaru-q ~ Q]oT1tIl8 ~l ~ffi
B.Se II year (Session-2018-19)

II

AIO'ihllHPaper

Subjectl fi'r<nl
Title of Paper
Max. Mark! ~ 3l'q)

Cl.SSI <f>m
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Under Graduate Syllabus for B.Se (Bio) 3 Years
AS recommended by Central Board of Studies in Zoology

""" !>T'11fiPwT. Tf.>l 'i1ffi'1
Fn('l(fi C(jem..:r ~ ~ ~-U qlqlHt>11

<i'~"''''''"~ 1I1"il'1Wl m "'-j-,~ilf1~H

ClaSS I c.:na:rr B.Se IIIyear (Session-2019-20)

Paper I
Subjectj ~ Alufl!i!ll'bl

Title of Paper ~"1~I~Ie,~

Mux.Mark/~ 3i<1i "40----------~-------
~ 1 : "'j.i~I.,"1 = 3fj'lif>TO>""l'l
1 ij&;1 <I; 3fj'lif>Tw<11<i' f.raTf
2. fllfiAmi\ ,- "'"' ,,<II lfOiR
3. '<i\g'lt:' ,'<i 3lR.~~."" ~.". 3nJUrqqi*""' '0i -.,m "'" 3lR.~.~. q\ """"

4. si'lJ>Rulct1 ij ;tr.lF'L,! em ft1Uf"l
5. "J!1f","",e (~""" >ihm)

--I

.
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Department of higher Education, Govt. of M.P.
Under Graduate Syllabus for B.Se {Bio) 3 Ye~r

AS re(:ommended by Central Board of Studies in Zoology
i3 (.(:,m:.1 'RPlfil. "l.'q. ~TrfFl

~ ijie:':l311 "* ~ ~ q]{{Uw::{

~ 31~ ~ moft~ &ru3ij~iRH1
B.Se 11I year (Session-2019~20)

11

~
~ <['i '" .ti'R", mu\\ -,m
421/2

Title of Paper
May.. Mark/ ~ 3fq;

ClaSS / 'li1!l1

Paper

Subject/ f<tll'1

,

-'.
~-I 'lift "' of!=m ,-

1. ~ ~ ~ ~. tm:I~f!.l~(f;t ct Elf.en
2. ~ ~ i1 trvrt s:rcrm ~f-.<i@, UWJ •..011 ('1 (fW ft1::;:If?t-s
3. ~mf.:'rq; ~- ~. 311~. ~r~r~'ld~l'R~q;r{.q~rx'!'!

I 4. \jFrrri!...«:rf 31'Clt-TRUTT:vR~ ~ ft'g!~r~('j(Q,vl'-l'{i{fQ] 7ffi&cr>lW~i:l 'qR'i1 ~ q,~'f
~-n 3HC1I'f1l:[1 q:,<~~J,'j:- .- _.~ '
,. ,<Im~.~" "on~ 3H"'"
2. '1ffil 'lIT~'1<l ~
3. ","f<lf<I'rnJ. U1qli'i", -mrm "on i3'Bfil 'fi,'""l (fm'rl "" ,1 <Fit <>; "'>\ ~)

--_.----------_._.------
~-III <R1oflq<['i "'Ii"" ,-

1. ~[1f 'fi'f1ffUl~. _ m <>; ~ =r'l "on~
2. l1RfJ ~ x:fq,crq;:;'{ Q\i1Ilf!Ul
3. 1Iii:'''l <J; l!<m" q"l. VR'!. 'jji'r. cMTo ""11 <''If.l ~
4. ~ QRUf 'ff.!2'IT -qufq-{t1l QX met 'iJ'F1'fi"wn C(i1 'W'i1Cl

I """J-IV ull'ifi"""'- . ..-.-----.-------.-
1. ~lt(1T ~ >- T<T'fU ~ :ffi"11l ~, fl ~, me-fUl ~'ti~ I

2. 'lffi\ ~ ""1 <iTifi ~ I
3 ito<» ~
4. iNR 'I5T'l~,- ml'iT<T Il'i'f'l. ~"" <rfTI8!U1 ~" mf"lUT

5. """"rrcll <['i """" o<i$1I~-:' Ull<;:mfi1<» <#re ~..:'-"'-~'~ •

I
1. ~!i!I'ic61c~:-. ~c ~\i1IR1ul. t1~. -.m1 q)f ~ -=c:rw.~RC1 ., '~WJl'3ITr-r
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PROPOSED SYLLABUS FOH H.Sc. BIOTf:CIINOLOC~{

CENTHAL BOARD or STUDIES

(Held On 27-2H April 2017)

B.Sc I Year Tille of the Paper Theory Inlernals Tolal

liT-IOl Cell Structure & Biology ,pS~O :kO 10 ::'0

BT-I02 Microbiolog.)' jlH 40 ..?'5 10 50

BT-.10J Lahoratory :'0

1:;0

U.Sc IJ YC:lr Tille of ~h~J'ap~r Intern.lls

BT-201

BT-202

8T-2U3

Biophysics & Biochemistry

Hi" insfru m en till ion, Biost:! tis tie::;

& Bioinforrnatie.~

Laboratory

~ 40 ;u.-)o 50

:'11

-

B.S(' III Year Tille orrhc Paper Thcor~' Inlern.lls Total

HT-301 l'vlolccul:u Biology &

Genetic Engineering ~40 ;;";")0 :;0

1fI'~J02 Applied Uiolechnolob,}' <1M "io ~)O 50

BT-J03 Laboralor)' :"0



I

.',,'.'

'P'
B.St' First Year

Paper I : Cell Structure and Biology

Linif.l;

2.01'1--18

Cell Slructurc&-nlCory. Structure of prokaryotic cdL Euhm:tcri<l and Archat.:ba("teri:l.

Size, shape. and arrangement of baqcrial cells. (iram's positive ;lml Gram's ncp:"lliv<.'

cells.

Structure of ~ukarY(ltic n~t1. plant eells. animal cdls. I)ini:rcncl: hetween pmkHrYlIlic

and cllkaryolic cells.

linif-II:

Structure and function ofbHclerial ccll- llagdi::J., pili. Cell wall. cytoplasmic 1lll"l1lhrIlIlL'.

nudear region. mcsosomcs, ribosollles, vacuoles. metachromatic £,runules. speres and

c)'Sls.

Struo.':lurc and function of euk<1ryotic e.;d] ~ Cell wall. cell l11el11hnlllc. mil{)chnOll!ria.

chloroplast. cndoplnsmic reticulum. Goigi bodies, nucleus. c)'10skclcton. i:)ierob(1dic~ .

.Centriole. Lysosome.

Uuil-JIl:

Cell cycle and cell division- rnilo:;is. meiosis. i\nolllaJks ill eell division Dilli as.~(".:i,!lr.:d

discnscs.Ccll synchrony. Cell-cell inlCrac( ions. Cc 11Incornot ion. Cc II di flcrent i;llioll.

lJnit.IV:

Transport Process: Cell Membrane: Models nfrnernbrant s(rucllJl'C. r.,,1cmbrllnc proteins and

their properties. Membrnnc carbohydrates and their roles. Transporl across membram;,; -

active and passive difTusion. mechanisms.

Unit-V:

lJltroduction (0 Necrosis, Senescence. I\poptosis - I'rogr,:unm.::d cell death, l"",kehanislIl ur

Apoplosis.lntrinsic &Extrinsic pathways a/" cell dcnth. I\popiosis in rclation 10 C"m:c!".

Oncogenes - Types o/"cancer.

".=
'" ..

I
I
I
I
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"
l':lpcr-ll: Microbiology

Unit.I:

Introduction of Microbiology History, Applications&Stntus of Micmt-jolng.," In

!ndiu,Clnssi ficalion of Microorg3nisl1ls-Gcncral Features . .'i)"sierns of Classi li•..:al;nll.M inol,j:ti

Ta.vmomy .Cl<lssificalion and identification of Bacleria, Ikrgcy s mautral.

Unit-II:

Slructure and Diversity of Bactcria&Virus. Microbes in extreme cllvimnnWIlL Nulrilion;d

rcqllirell1l'1l10fmicrobes.

H:lctcriology: Morphology and ultra slructure or b;:Cleriolllorpholngial typ •...s. ,\n.:h;u,:bac\l:na.

Struciurc amJ function oreell organelles.

Unit-III:

Structure and Diversity of AJgnc. Fungi.I'rnlozoans. M)T('rb~I~IS nnd

Extrcmophilcs.Gc"neral characteristics. Vurious methods or s.taining-silllpJc. (jr:l!ll.

endospore. capsule. Ilngeila and negative staining .Fungal SWillS. Algal sl;ljn~.

Unit-IV: Microhial Growth

Mierobi<:1 growth - malhemnlical e:<pression of growth. growth curve. lilctorS affecting

growth. Balch, continuous, synchronous and diauxic gnmlJl. Quantificntion or Illierflbial

grow1h.

Conuol of IIIieiO organ isrns- physica I &. chclll i('a I. Eva 11I:l!iol1oj' chem iet! l.li sill kclanis- ttl hi,;

dilution test, agar diffusion test and phcnol~ coefficient.

llnil-V:

Microbial Nutrilion and Il1ctaholisrn- Microhial l\1elilhl~lis!ll~ ('O!lCepl (lr Alwholisr1l 8:

ca1<lbolism processes.Nitrogen 1:1.'(;-llioll''j'ypC!; Hnd Illccl1;ln1sms. :Vli..:rt)bial Jisl'as..:: in plants

&: I\nimals(Only General concept).

Ferl11entation Process -Fcrrncnter & ils microbes of industrial importan..:c.

-- t'



BT-IUJ I,ahor.ato!")'

Ust of I'r:ldkals

1. To sludy the pl:'mt cell structure using various plant materials .

., To study microhi,tl cell by Monochrome st;]lning llnd Gram stiJining.

3. To prepare and Silldy the dillcn:nt stages Orrnilosis :HlUtllciosi5.

4 Prepare slide for study of stomata.

5. Study ofpermancnt slides like cd! division. prokaryotic and cukar)'Lllk: «lis. :\luscks

Hnd Nerve cells, 1'.5. of stoma InI ce!ls.

6. To study the aninml cell structure using check cells.

7. Histochcmienlloca.Jinuion ofllagcllin.

8. Viable cell counting usillghnematocytomclcr.

9. Measurement orcell hy light micr(IScopc:-

C<liibrntion ofocular.micromr:tr:r. linding out :n'cragc cell SiLC

10. Separation of cell types from blood by TI.CidtfTereiitiall'Olin-tin-g .

• 1!. Methods of ce II lysis: rupture oSlllolic/chcm ie<tJ/cllzymat j(;.

12. 'Study of human and anin"lal chromosomes.

13. Aseptic tcchniques,Cleaning or gl;lssw,HC, Prep,mtlion of colton plugging. :Jnd

.!.'tcri 1ization.'

14. Isolation of Microbes from Ail' .Water and Soil.

15. Oilution and plating by Pour p!ulc ,Sprcad I'lale Methods,

16. Staining Melhod--.GrJm Staining, Endospore Stainilll,! . Fungal Swilling. 1\lg:t1

:otaining.

17. Identification of Bacteria based on staining, shape and size,

IH. Antibiotic Sensitivity of Microhes by thc Usc of Anlibiotic Discs,

If). Isolation and Jdcntiticalilin ofnqUtllic Fung.i from Loen) \\<I\;.;r body

10. bolation and Charnetcrisation nfgrwlllllg<l(' frOI11Nalllrnl habitats,

-"



----------------~~-,
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Stlll'me of ('metical E);:Jminafion MM:50

(£i

Duration: J HI's

1. Majnr(IO)

2. M;~jur(10)

:1 ~:lin()r(5)

" ,"linor (5) ,
4. Spoiling (JO)

5. Vivtl- Voc..::, (05) ,
6. Practical Record. (05)

SuggCSlcd Heading

I
I•

•
I

•,
,

-5.S,Purohit

P.I>'SharmaIll. Applied Microbiology

r I. Microbiology Fundamcnta'is &!\ppJka!iol1s

5

I. Cell and molecular, Biology: P.K.Gupta

2. Ceil & Moleculnr biology S.C.Raslogy

J. Molecular Biology oreells, (2002), AlbcJ1s's cl. al.

4. CdllJioJogy. r,S. Verma & A£arwnl.

5. Texl book ofMicrobioJogy by R.C.Dubcy

6. A Text book of i\1icrobiology -Dubey and Mahcshwari

7. Essentials ofMicrobioJogy -K.S.Hi!grMlli /R.K.Sinlw

h. Micrnbiology P.D.SharmOi

9. General Microbiology Vol,/ & /[ l'.lWHr&Dagniwala.

12. E:.:perim<:nts in t\:licrobioJogy .P1::1I11 Pathology &. liioICc:hl1olog} -K.H.I\;lcja

13. Funuamentals of Microbiology & Immullology B} i\.K.llant'qL'l:.Ninll;ll;t}ll

-=~-.-~.



n.Se II Year

P;lpcr~l: Biophysics :md Biochcmi~jry

.2.01& -19 _

l)nif-J:

Thermodynamics; Thermodynamic Syslc~. Equilibrium, Thcrrnodyrwlllic b\\'.~ and 1l1eir

applications. Different types of processes, Thcnnodynamic vuri[lhks and r:nlri)[1~.

Thermodynamic potentials and relations,!Vla.\\\'clJ"s [qu:HioJls. Fillluamcllt,lI cqu,llinll (II' IW:ll
flow,

Unit-lI:

Cfeller:)l Biopllysical methods: Measurcment of pH. Radio:lctivc j,lhcling 8:. cOllillin.!,:_

Autonldiography. Diffusion, Scdirncmation, OsnlOsis, Viscosity. dclinitrolls. t:1clllrs

infhlcllcing them and their applicalions in biology.

Bragg's equation, Reciprocal lattice, ,Miller indices & Unit eel), Concept of differeilt crySl<iI

structure. dctcnninl.llioll ofcrys~} ~I.ructure.

Unit-III:

Fundamentals of fliochemistry: Biochemistry as nlOlccubr log it: of living beings. Axioms oi"

living malter, Ma,ior organic compounds of anill1:tlc \}bjcels Jl gcner,d \'ic\\' Cht,.'lIlic,i1

elclllenls. structure of atoms, molecules and cilcrnie;}1 bond.,. Ionic, Ct)"alt.'1l1. ••'oordin:tle and

hydrogen bonds. S!ructurc, function and rropcrtje~ (If waleI', Watcr as 1IllivcrS:l1 S\\!vcrl!,
Acids, bases and salts, pH and bun,'rs.

- - -- -

Unil-IV:

lJiollloJccules; Introduction and' occurrence, ctnssitic,lliorl, properties, Illlporwm:e or

carbohydrate, lipids, proteins, amino acids and llueleic ,I(:iu$ aud variDus lypes or RNA 's.

l!nil.V:

Ellzymes: Structure, classification and funclion -Aclive Sill,.'.energy or aeliv;nIOIl. Iran~ili\)11

state hypothesis. lock and key hYPolhesis, inutlct:u IiI hypothesis, ClIJlCcpt PI' Kill' ,\!ichOidis

,\-knlen cqu:l(ion, Vari(}us types of enl'.ym(: inhibi(ioll <Jill! idclltilil',I(ioll 11~lng d(lul1k

reciprocal plol. Introduction to Allosteriec En/_ymes. Dl:linitiull or holoenzymc. apUCI1/.ylll<.:.

--



rapcr-] I: Bioinslru Illcnlfllioll"Bioslalistics all d Bioi n form:l tics.

Unil-I:

Microscopy - Light. Phase conlrnSl. lluorescncc;md I icl.:lr()n Illicr():,c"r)

Ccnlrifugnlion lechniquc. Principles types & scpar:Jlinn of hin!ogical llli)!cl.:U!cs.

l!nit-f!:

Chrom<llography nnd I~lcc.trophoresis

Chromalogr:lphy: Principles and npp!iealiolls. Princirk alld applicatioll of ckl'ln~plhln':,"h.

l\g<ifOSe gel eleetrophorcsis, IIIIIIIuno elcelrtlphorcsis. Illolting; StlUll1rcll. \\'cstL'J"Il ~Ind
NoT1hcm Blotting.

Unit-Ill:

Spectrophotometry.

Colorimetry (UV and Visible), Radio ,-mdNOll rndio labelling. Autoradingr.lph)

Unil-l\';

Hiostatistics- Introduction. Scopc, npplicatiol1 and usc of slat islie colkctioll <lnd ebssiticnioll

of datil SUnlmilrizatioll and presentation ordaIn. I\rilhmclic mt':•.lIl. 1lledi,1I1.,~I;tndanJ (leviation.

Probabitity. dcfinition. Random variabk and its distrihution. ninominl pronahilil)'
disirihuiion.

Complller~: General introdudioJl (charactcri~tic~. cJ.rabililics, ~L'ner;llioIlS). liardl\;]rL"

Clrganization of hardware (input devices. memory. control unit arithmL'lic lo,gic IIniL oulpUl

devices): software; (System sol1warc; applicatioll software. I:mgllagcs -10\1' In'cL hil;h kvcl'l.
inlL'rnel applic:llioll.

Ba"ic BioiIl1()f[lli\llcs: Introduction to Intcmet. SC<:lreht:ngillCS (GoogJc. 1';11100.I:nlrc:t etc)

Biotngieaf DLltnbases: Sequence datil bases (U ..•.1BI .. (jenHank. I) I) l,i.I. -l!NII'RUI. I'm,

lrEMHLl. Protein family/domain d.\lahascs (l'/{OSI IE t'1{INTS. I't;'lIlJ. BLOCK. elc).

Cluster dalabascs-An Introduction, Spceialiscd dalab,lSL'S (I'LGG. L'lti. l)alan"s,.:

technologies (Flut-file), Structural dalnhascs (rDB)



--

BT-203 Lahor<llor)'

Li~t (If Pr:lclieals

.Principles <1m.!\vorking knowledge of instrumcnts like Colorimeter, pll meter. CClltri fugc.

Spectrophotometer, !'viicroscope etc.

2. Qualitativc J.nalysis of Carhohydr<:.tes, Proteins ;llld Lipids.

3, Quantitative estimation ofl'rotcin by rolin-Lowry method,

4. Qualltitative eSlimalil'n of sugar by NeJ::;on Smogyi'srncthlld.

5. Determination of enzyme activity by amylase.

6, Study the effect of pH on enzyme activity.

7. Study the eneet or!empCr<llll~e on enzyme activity.

8. Scp:lrution of amino acids by TLC

9. Scpamtion of kaf pigments by Papcr ehrom<:tograpny.

10. E.qimation of hemoglobin.

II. ROC counting by hacmalocytometer.

12. \VBC counting by Differcntial! or total cell count.

13. M'~astJrcm..::nt ofbkeding and clotting time.

14. Mcnsurcmcm ofHcrnin Cryst<!ls.

15. Estimation arbeta earolene in carrots.

16. Estimation of_ascorbic (lcid in lemonju.icc.

17. Dctcrm illation of iodine numhcr of I~I sumplc.

I&. Dcterm illat ion of phosphorus content in plan! malcri;11 (Cnlorimetric' JncllwLi).

If). Computer Input and Output devices

20. Prep:lrc a Markshect of your class SubjCCI~

21. lksign your class timetable.

22. Prepare a bnr chari ,pic ehali for analysis of 1':leclion lkstll!.

23. E:-:cn;isc based en power point prcscnt3tion.

2.t.Design <lpresentation illustrating iilsenioll ofpietures. word urI & clip art

25. Usc MS Word to inseri a table into dl)(;lI1llCI11.

26. Problem h<lsed on Mean, Medinn. r..1uJe.
'~.

27. 11<lT(jyWc:inberg La~\'\I'dprlie'l on Population Genetics.
"....

1X. I'roblem ba~ed on Probubility. -'; .."

29. E.\crcisc based on standard Devi;Jtioll.

30. nio!ogical ddla resources and Jata retrieval.

L_~
('-I" -l~



3'. Inlroduclion to NCB!

32. RClricving DNA sequence from

stored.

33. i\nn!yzing Protein S''I. cquences.
_4. Analyzing DNA. sequence.

GcnlJank <lnt! 3Jl<llyzing

\..1)

SchCJ:lC of Pra •..•licai F. - ..,X,lmlllatlOn

I. iv13jor (10)

2. ,'vlajor(IO)

3. I'Ainor (5)

5. Minor (5)

4.SI;otting(iO)

5. Viv<I- Voce. (05)

6 1>r".. I- .e[lea Record. (OS)

L~f
T\L-(~

DlInljillJl: 3 IIrs

9

-- .---



SUggCSll'd I~cading

1. A lex! book of 8ioinformntics by Slwnna & Munja!& Shank,Jr.

2. iJioinformatic$ by CSV Murthy

3. Basic Bioinfonnatics by S.Jgnacimlllhu. S../

4. f3ioinfonnalics: Concepts. Skills alld Applic;llioll Ily S.c. Raslo8i. N.

Mcndiratta & Parag Rastogi

5. Practical Guide for basic Biainlorma,;cs & Biostatistics By P. Ti\\<lri & P.

Pandey

6. Hiostatistics by B. Prasad

7. Statistical Mcllmds By S.P. Cupt.:!

8. Fundamcntais lJrStatistics By S.c. Gurl:!

9. Biostatislics by P.N.Arora

10. Principles of Biochemistry, Lehningcr

11. fundamenLals of ni(lchcmistr~., J.L. .lain

12. Oiochemistry, Vuet and VaeL

.13. TC:'\lbook of Biochemistry - S.P. Singh.

14. Biophysics: Mohan P. Arora

15. Biophysics: Patlabh & G:wtham

16. Biochemi:;try:A.C. Deb

10

,~

!j



H.Se III Ycar

Paper-I: Molecular Biology and Gene.tie Engineering

Unit-I:

DNA ,md J{NA. Chemical S!ruclun.::. Types and I'roperties, E.';perillielltaJ Pr,)()f ()I' D,'-,Ji\ ,IS

gCIll:t;l: material, Genomc- Concept I'lant, i\nima!. I3,H.:teria! <1nd Viral (;enollli.' DNi\

Repl iC,--llioll.Types. Experimental proof of sem I eOllserval iV(: rep] iCalion. Rep] i(,OI1-COIK'CPl.

proteins and enz}'mes involved in rcrlication in prokaryotes and L"uk<:lryoles.Moues or UN,\

rcpliclltion. Unidirectional, l3idireclional, Types Dr DNA replil.:ation. 'r" slwp""d. 0 mode.

rolling circle mechanism.

Unit-II:

EukaryOlic chromosomal organization. Ellchrornalin, HClcrochrom:ltil1. chromalin s\nll.:,lli','.

l1ucle{)some.~ _~~,,!!:)~eand non histone proteins. Histonc moujll~'!tions. InlroductlOl1 .1\\

epigenetics.

lin:I-ljJ:

Origin of life: Classical experimcnts 'lnll cunent conccrh. Evolution of biologica!

11i<\CI'0ll1oiccu!cc;.Evolution of carly forms. Mende ian genel ics: \'lcndcrsl ,inv. Chnllll().~()Ill;1I

bllsis or heredity, Chromosomal analysis, allelic variation. domin<1nCl', linkage ;llld I.:rtlSSIIli--'

over.

Unit-IV:

Introduction to Recombinant DN/\ technology. Scorc & importance. Gene Ci(liling. !)C[<.

Introduction to Rcstriction endonuclease, Vectors for DN/\ Ir,lIlskr anu lhl.:ir lypC~<

Plasmids, Phagemids. Cosmids. BAC. Gene amrliiicatioll.

Unit-V:

'.Plasmids Types Properties and cloning ",:cclors, Rccomhinilill UNA h:chniqlll"s ;llld dOlling

\\ith Rcstriction endonuclease Hnd recombinant DNA.

i\1l\to'lli0n. Types of mutations: Point mut,ltion (Base pair change, rrame silill. detc\i,\ll). ~. e
froJesS

£
'_1:111scr.lPtI0I1.trans)allon and gene e"rression in ellkdf~ olc~ (:-Cd~l)Alternate spJielllC:. ........en ~Ogy U" 'nDepal ~... ' a\a'la na\

_ ..~ "I\'l)1.~~,gyan.~:: .
('. Ie" j.': r' I ~~ I\f1lU v----" ~v

~j't~~. ~~I~~~;~J~v~L
lJ" ~. \ . \\-'.-------::-- ' I

~ D .~.'....,' Cu_.f."'v.Y..'-"
~~/
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1'ilpcr-ll: Allplit'tJ Biotechnology

Unit-I: Mic'rohi::ll Biotechnology

h,()d Microbiology.,'vlicrobiaJ COIlI,H11ination & Spoilugc. Food pr~SL"r\'aljlln. Indtls!ri,JI

Production of Ethy) Alcohol. Penicillin. Cyanocohalamin. Clw:lmic Acid. Cillil" -,'cid.
Amylase. Protease.

Unit-II: Plant Biotechnulogy_

Introduction 10 plant tissue ctdture, Nutritional rcqllin:lllcIIIS. In \'ilro clIllllrc. SlIlgk ~TII

cultufe. Anthcr culture, Ovule culturc.~omatic cmbryogcllcsis. Org:lIlOgl'Oc:;is . I'n)IGpbsl

c!tilure.Somalic hybridization, Genetic manipu!alion of plams USIl1~ ._/g,-"II<I(,/('I"IIIIII

1IIlIIlfociel/I'.

bnif-III: 1m rn IInolof:,'Y lind Animal Hioleehnology

Immunoglubulins_ Struclure, types and function.';, C(..'lIeralioll or
Adjuvants .

1lllmunity_ Innatc and Acquired, Host defense Illcchanism_ Inlec/ion <I11Uils l}pes. Or!;<lns

<IIlU Cells of Immune Syslem, Vaccines and its typcs./\ntigcns_ Propcr.tit,s :InU lype.';.

.'-\ntibodks,l'rilllary and Secondnry response, Agg!Lllinatioli <I1lUPrecipil'tlir'l1 reaClions,

History. Equipment and materials for animal c<,.'j],uhurc It'chn(JJog~''.rh~~ic,iIl"equil'Clllt'lll
for animal cell and their growth Curve in culturc.

Common I)' used cell lines - their organiznliofl and characterislics, J)itrerel1ti:l~iO!l or cd is.
Organ culture --tedmiqucs, advanU~gc'and t1pplical';olls.

AppllcmioJlS of animal biotechnology: Methods of Transti:cliol) 30d 'ell fusioll of animal

cells, Selectable milrkcrs. HAT selection, Transgenic animals. Slell] cdl cullure.

Tr,lllsplanlalioll ofcuJturcd cells. piOfcacturs for 'urge sell!c prlluuelioll ()f:Jllil1lnlct'lls ..~~,.,~.-
"." .

Unit-IV: Fermentation Technology

l,'cfmcnlation Technology, Primary and Secondary Screening, Strain Illlpnlvemclll. II10Cll/UIl]

Deve/opment, Industrial Sterilisation process, Scale-up and lJarvcsl and Recovery.

IYP" or le'mcOI";oo - halch. com;ooo<". I"d ",,"h pmm" S"h""'ged "",I S"I;d S""e ..5S.\ ..
Icnnc"tol;oo p'oc",. R"k d";g'o or, fenne"ln, ""d Ii,,,,,,, "ncen"g "m>c",,,, '''"';I'JtvfeSS(~ad

L ~/ .. 12 Oepartr[1enlof Zoology U""
- ~ -/ A t,f.1,,". ~~gy'" Mahav;dyalaya]am('.1-. • 'Cvt/Vj ,M---_J' ~T~ ()w-r-'-P....~.-' '(\'C::------- ~""l

~~ lli~ \~c--~ ~+j~' c::JY1
. ~-"CJ.< ~ ~ (\ _ n f, .;/;" _ ~/jf: I

: ,
II
t ;
I •
; I



I"yp<:s of fcrmentors_ Fluidized, Packed Bed. Air lin rCrlllCIJlor, Tray Fcrmcnlor and TO\\"l'r
Fcrmcntof.

Unil.V: Environmenl Biotechnology

Ellvirontnclll: Basic concepl, Signi/icance. Publlc <lWMeness. Lnvirolllllclllal pollution.

I\sseS:-imenl of waleI' quality. Trealment of waste-water _ Primary. secOnd,lry <lnd ter1iar)'

lrC,llmen!. Solid wa"lt; management (composling. vnm i-com rusting. lIle!/Wnc product ill;)}.

8iopeSlicidcs_ Bacteri::!l alld Fungal, Genetically modi/iell traps. BiolcrliJil.el~ _ Nilrogen

flxl'fs. f>SB. Mycorrhiza and VAM, Microbial li:aching. Microhi~1 Enhanccd Oil RCtll\'CI").

microbial hydrogen production.

L~ ..
7.IL-J~

13
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lrf-3U3 Lahoratof)'
Usl of Pr:lclicllls

I. ChrOl11osomnl DNA isolntion From PlanL cdls.

1. Chromosomal DNA isolation from Animal ccll~.

3. Genomic DNA isolation from Micro-Organisms.

4. Analysis of isolated DNA by Agarose gel electrophoresis.

5. Spectrophotometric analysis of DNA ar:d DNA melting.

6. UV as a physical mutagen

7. Gradient Plate Technique

8. ESlinullion orONA using dipncnylaminc meLhod.

9. ESlim<ltiOIl (lfRNA using orcinol method.

10. !sOlntion of RNA from Yeast..

I I. Isolation ofpl3smid DNA from bac-tcrill.

'12: I~nccl of UV-~aI.Hatjon on microbial ccll

I:;. [)cnlonstfOl'ion of rcp<lir Il~t:chanism in OJic r(;nc.s_

14. DaclCriophlJgc and detennination of Illtcnt period of in!CClion

15. Isolation or total RNA frOIll Plant tissue hy SDS rhcnol melh()d.

16. Elution of DNA from agarose gel band.

17. Tmnsformolion in E-coli cell.

)8. Growth ofplanltissuc inLOundiflcremialcd mass ofeal/us.

19. Preparation or animal cell culture media.

20. Separation and cultUre of lymphocyte from blood.

21. Demonstration of fcrmcnlor.

22. Preparation of wine.

23. Extraction of citric acid From A.lpergillul'.

24. Produclion of ethanol hy ycast.

25. Demonstralion ofrCR .
~'..

26. Immohi1iz31lonofmicroblul cells. t£
27. Extraction and preparlltion oflnelic aCid '.;:2 .h.'uJ
2R. b;tr:Jclion and prCp.1n'HIOnof cilnc acid "7 I~ ieJ

" C'L'l 0\ ,-,00 0bJ •.
29. Dcmonslration ofR::ld,a) Immuno dinuslOn ::tlldIYSIS Dei"! v~ <IU'1'!~'HlyaAayaU .n I

vt. j,ladhav 'f! \ -" .J!.'v-fJ""o --30. Isolation ofmicroorgatlism from polluted slle1mdllSlrmP\\.lSIL' "_ . J_ OA- ~._ ~
~~ -r'l"-t~ ..-.]1.l3lond grollpanalysis. , IfV"' (J

L~_
7= Ii.... - J Vv-M

~~--:tM~U. '~.r--- kL



'.~'
32. Dirfcrt:nliaJ COtln! ofWnc.

JJ. To examine /1occu!ation rC"action using VJ)RL ks1.

34. To observe the agglutination reaclion using \VIDAL lest

35. Determine lhe concentration of unknown antigen using R01uinl InlnllHlO I)iffusion
technique.

Note: 70'Y"0of the ~ho\'e list should be compulsorily performed.

Scheme of Prolclicat Examination

1. Mojor(IO)

2. Major (10)
-

3. Minor (5)

5. Minor (5)

4. SpOl1illg ([0)

)_ Viva- VOCe. (05)

6. Praclical Record. (05)

Su~gested Reading

I. IndU$tlri<lJ Microbiology By A. H. Patel

2. M-ierohial Biotcchnology By Hazarre

3. Molecubr biology: I\vinash & Kakoli Upauhyay

MI\I: 50

Duration: 3 !Irs

-4. Gene Biotcl.:hnology: Jogdanu

7. fliotc:chnoltlgy & genomics: !'.K. Gupta

~. i\'IQdern eoncepL ofOiOlcch: H.D.Menon

5. Essential of Oiotcchnology: S.N.Das

6. Text book of l~iotcchnology:R.C.])lIbc:y
--~r _':.-Read

~~i~o10gy ...
~ MadhavVi~iJYtlaya VIle?

\Jovt. '-.... J ~....,G:.:u==:~._-

. ./\,.,~-t;:-_',<, J
9. ProhJelTlS of genetics, Molecular genetics & c\'ol\ltil1Ilary !!Clll'li.;s: l'r~Ill,)hll f<. ' 1 Cl <:J c~ •..••..,..J-.o---

/

-



10. Fundamentals of Microbiology & Immunology: Banedcc& Banerjee

) I. Immunology: Rno

12. Iliotechnology & Gcnomics: P.K.Ciupta

13. Biotechnology: Satyanarayan

14. Pbnt tissue culture: r3hnjwan

IS. Introduction to plant tissue cullure:Razadan

16. Inlroduction to Biotech: Chawla

17. Animal i3iotechno!ogy: S-rivnstava. Singh& 'r'ilc!il\'.

18. Text book of Animal Oiotechnology, RanHJa:o and Mecmya.

Ig, Biorechnology Animal cdl, Salish M.K.

20. Animal Biotechnology.lbnga M.M.

21. Te ..••t Oook ofBiolCdmology. !J.D. Singh. Cuhurc ofAnilllai cell. Frl'shncy.

22. Plant Bioicehnology, JitendraParkush.

n. Biotechnology ill plam seien!;c. Kumar N C.

24 Envimnmcl1tal Biotechnology I\grawnl S.K.

ll~Ari-
7-lc-r~

" ..••

I
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Central BOllrd or Stud ies (B.Sc. Bioin formatks {as one su bjccl} 2017-2020)

2017 - 2020

Structure of RSc. Programme (3 Years Degree Course)

Subject - Bioiuformatics (as oue subject)

YEAR PAPER(S) M~ximum M~,.ks
.

I

Total CCI: External
I BI 101 : Introduction to Bioinfonnafics 100 )-5' '1M" .;

:u>
. BI ]02: Concepts in Bioinformatics ~4
B1I03:PracticaJ --- 50 - - -50..

II BI201: Introduction to Computers and Programming 100 J-Y ~4
~

Bl 202 : Structural 3ioinfonllatics ~4
ill 203 :Practical 50 I , 50,

III BI301 : Biostatistics 100 .J-5" 1M'4
WHI 302 , Mathematics for Biological Sciences ~"4

81303 : Practical 50 , 50
. ' n) Practical Work 2S

bl Proiec! Work 2S

. :-

Page 1 of 12
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Cent raj BOll rd of Studies (B.Sc. llioinformalics IllS one subject} 20 )7.2020)'.

:2D)1--)'i?
B.Sc. FIRST YEAR . ,

THEORY PAPER 1

BI 101: INTRODUCTION TO B10INFOR,\1ATlCS

Objectives: To enable students to leam important databascs and tools commcnly employed
to Bioinformatics. \._

UNIT I Introduction

Definition, History, Branches of Bioinformatics, Aims, Scope & research Areas, Human
genome project, Role of computer in Bioinformatics, BioiD-formaticsin India, BIO.IT -The
FlourishIng future, Application of bioinfonnatics.

UNIT II fntrcduction to database

. - --- Introduction to gcnomics & proteomic data; Post genomics era, Data acquisition-functions
and p'.!rposes, Biological databasesvrelational and object orient concepts. Information
retrieval, concepts of digital libraries, information retrieval from biological databases'
ENTREZ.SRS, Methods for presenting large quantities of data. sequence viewer. structure
viewer. RASMOL, ligand explorer.

UNIT III Introduction to Nucleic Data Bases

P~'imary&- Secondary Data Base. gene banks, EN~C nucleotide, sequence data bank- DDBJ-
RN_Asequence data _base~.:165 & '23 rRNA, Mutation data bases, HIV sequence da,ta_b~s~.
NON CODE sequence. submission tools, sequin. webin. sqkura, bank etc,

UNIT IV Protein sequence data bases

Protein sequence data bases - PIR, SWISSPROT, UNIPROT-Tr EMBL,
EXPASY.,NCBI,Protein, Databases - PRF, UNlPROT-MlPS-OIP-protein sequence motif
datab.ase,E blocks- eblocks- PROSITE, PROTEIN DOMA1N, databases, ADDA,
INTERPRO, Pfame-protein

UNIT V Introduction to structure data bases

' ..'. ~.;~,;.

" ;

PDB- PDDSum SCOP-CATH-MMDB-EMSD-SWrSS-MODEL repository-ModBase-Protein
MODEl portal, Eurocarb DB-DIP-BNNp. STRNG

Books Recommended:

Orpita B~u & Simminder Kau~, Th~kural "Bioinformatics Databases, T.ools, ~).,.,~~ .. ,.~;;"_ •
Algonthm,2007 Oxford Umverslty Press".' .

2 Higgins,D.Willie, Taylor" Bioinformatics; Sequence, Structure and Data ~:jf<r " e d
Practical Approch,2000, 1stEd, Oxford University Press Department of Zoology

3 AlIwood T, David Parry Smith; Introduction to bioinforrnatic~,o2bM'ap~~¥s'8wanMahavidyalaya UjiJ;'
Education. Singapore D.ED. Ovi----L~Jf +- -

4,£1 Murthy, C.S.V., 2016, Himalaya Publishing House 0.- Rq L{tf~ rn~ Nt
~ Q .J"'... P'ge20f12 vi\~ ~ rzw~k~tc~~./I \,U/.A.".'"\" _. "lei'.

I. '"~ ':21 .o'-t. Co,Ordinator
~ ~lO:NFORrv1ATICSDEPTT.

,'.Nt. Madl'.:'>v Vi0yan .Mahavidyalaya
iJAIN (f,~::»
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2011- -liS
THEORY PAPER 2

III 102: CONCEPTS IN 1lI0lNFORMATICS

Objectives: To,provide students with foundation in the important. concepts of
Aioin f'ormatlss.

UNIT I
introduction, sequence alignment, Scoring matrix, PAM BLOSUM, Gaps and Gap
penalties, Different Gap weights, Biological significance of Gaps.

UNIT II
Pairwise.sequence alignment, DotPlot analysis, Dynamic programming, Needleman-Wunch
algorithm, Smith- Waterman algorithm, Edit distance dynamic programming, Database
similarity search, BLAST, FASTA
.Multiple sequence. alignment, sum of pairs,- Divide.and- Conquer, Progressive and r,terative-
alignment, ClustalW, TCPFFEE, Profile methods, G;rBskov profile, PS1_BLAST.

':"--,'-.>Wt~~'~)i~.:%::
-".'"

UNIT 1lI
Phylogenetic relationships, Clustering and Phylogeny, Phylogenie analysis, Concept of
Phylogenetic Tree, Methods of Phylogeny analysis, Distance and character based methods,
Motif detection, Protein family databases.

UNIT IV
Data mining, Introduction, Definition, Data mining problem~, Cluster analysis, Data mining
techniques, Tools and Methods. Management of Databases. DBMS, Difference between
DBMS and file system.

'---.'.",-"'

UNIT V
Metabolic pathway database (KEGG pathway database), Concept of Metabolome and
Metabolomics, Drug discovery and Design, Target identification, Target validation, Lead
identification, Lead Optimiz.ation, Preclinical Pharmacology and Taxology,
Chemoinformatics tools for Drug discovery, Chemical structure representation(SMILE &
SMART), Chemical databases: CSD, ACD, WDI, Chembank, PUBCHEM. .

Books Recommendetl:

Orpita Basu & Simminder Knur, Thakural " Bioinformatics Databases, Tools,
Algorithm,20D? Oxford University Press"

2 Higgins,D.Willie, Taylor" Bioinformatics; Sequence1Structure and Data bank, A
Practical Approch,2000,lst Ed, Oxford University Press

3 Allwood T: Davi.d Parry Smith ~Introduction to bioinfomlatics, 2008 Pearson ~ .
, EducatIon, Smgapore D.ED. . Profi I

4 Murthy, C.S.V., 2016, Himalaya Publishing House D eSSor _end
5 Ghosh, Z and Mallick, B, 2008, Bioinforma(ics - Principles and1&RPki&~?na~e of Zoology

. .~ . ....r.:\.D ~ ' v Igyan MahaVidyalayyu. ,;
~~"~ Q ~11~ page30f12(l}'
~ \\1. 02~ ,,'..JL.. . .

~ u ~~."'\Y ~d-I,I}- oI~

\ Co-Ordinator
~ BIOINFORMATICS DEPTT,

Govt. Madhav Vigyan Mahavldyalaya-,
UJJAIN (M.P,)
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Ccn tral Eoard of Studics (B.Sc. Bioin form~tics {as one su bjcct} 2017-2020)

BI 103: PRACTICAL

LIST OF PRACTICALS

l.' To explore NCBI.
2. To explore GenBank .
3. To compare data files from NCB I, DDBl and EMBL. .
4. To Perfonn Sequence alignment using online Blast.
5. To.Perform Sequence alignment using offline Blast.
6. To Perform Sequence alignment using Fasla,
7.' To Explore POB.
s. Perform sequence alignment using clustal w.
9. Study phylogenetic relationship using phylip
10. Draw phylogenetic tree using MEGA
11. Find.-m'otifusing mo-tif seurch
12. Stu.dydrug bank database
13. Explore ,secondary database prosite and pfam
14. Study OM[M database

(Note: 75% of the practiCl-lJsfrom th~ prescribed list should be completed every year)

.•....;!~:t.;,:!t;.-~~
..,., ~"'"~... ''-'

"'.

Scheme for Practical Examination

1. Major Exercise,
2. Minor Exercise
3.. Spotting (Related to theory papers)
4. Viva-voce Examination
5. Lab Journals (Sessionals)
TOTAL MARKS

t5 Marks
10Marks (05+05)
to
to
05
50

1 .4~.""Head
De~ :;ZOOIOgy

u0\1. Madhav Vigyan~-lahavidyalaya UjjJin

....

Co,Ordinator
i310INFORMAT1CS DEPTT.
Gcvt. Madhr.v Vigyan MahaVldyalaya

UJJAIN (M.P.)
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Central Boa rd of Studies (B,Se, Bioin rormatics {as one subject} 2017-2020)

2,01(:)-1 q .
B.Sc. SECOND YEAR

THEORY PAPER 3

BI 201: INTRODUCTION TO COMPUTERS AND PROGRAMMING

Objccth'c: To' equip ~tudeots with fundamental knowledge and concepts of COlTlPutersand
BasIc Proglumming Skills,

UNIT I Introduction to Computers

Overview and function of computers, Characteristics of computers, History of Computers,
Evolution. Generation of Modern Computers, Classification of Computers, Micro-computers,
Mini computers, Main Frame, Super computers, Special purpose compliter ( Compurison in
their memory, power, cost and Size), PG types;' Tov/er,- Desktop, Notebook,' Laptops,
Handheld, Palmtop, PDA, Types of Modern Computers, Workstations, Servers.

UNIT II Computer components and Number System

Components of a computer, Input devices, Output device, CPU, Memories (RAM 'and'
ROM), Secondary storage devices, Hard Disk, Magnetic tapes, Zip drives, Digital tapes, .CD-,
ROM, DVD, BluRay, Number system, introduction, Decimal, Binary, Octal, Hexade~imaj'.
number systems and their inter conversion.

UNIT III.Operating system (OS) and software Development

Hardware and Software definitions, Introduction to O/S, Functions, Classification real time,
single user single task, single user multi task, Basic description about DOS, WINDOWS,
Windows server NT/20aO, UNIXILlNUX, MVS, Overview of Software' development.
Software development phases, problem definil1On, analysis, algorithm design and
representation, coding and debugging (simple description about eaeh phase).

UNIT IV Flow. charts, Pseudo codes and Programming Languages

Basic flowchart symbols and their meaning, Pseudo codes, definition and importance, Syntax
and Semantics, Programming 'approaches, Procedural, Object oriented programming
languages, Definition, categories, low level languages, Machine language, Assembly
language, Advantages and disadvantages, High level languages, Advantages and
disadvantages, Interpreters, Compilers and Translators, Overvie\.v of compilation process,-
Types of High level languages. Introduction to Pearl.

UNIT V Multimedia and Internet

",,'....-..~

"'.'

,~,','

.,
.,,'

'''~'.-.,' .

Multimedia, Introduction, Characteristics, Elements and Applications, The internet and its
resources, World Wide Web(WWW), Associated tools, services, resources and various
terminologies, An overview of Computer viruses, virus definitions, symptoms, transmission, ~
danger and general precautions. ~ '¥'lessor~~eo

••.• D.,..n". d) . ~etartment 0 Zoology, .'

C~ ;~: ~ \ y&.~~a".,&"~~""M'"'M""idy,by' UJ

\}J-/ ... \ ~Ou $<"~11~1._, •.,,~k /"y~ 2,." 71:nI', c~ordfn~tor.'.'\!)r
ElIGINFORMATICS DEPTT., .,.
Govt. Madto,av Vlgyan MahaVldyalaya '

.UJJAlN (M.P.)..,.•...
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Recommended Books:

•,.-..

- ---~-' .-," - -

> Co-Ordinator
BlOINFORMATICS DEPTT •.
Govl. Madh~v Vigyar. Mahavidyataya "

UJJAIN (M.P.) ,

I. Glenn Brookshear J., "Computer Science: An Overview", 2011 1I1h 'ed, Addison
Wesley 'Publishers. . '

2.' Alexis Leon & Mathews Leon, "Fundamentals of Information Technology". 2009, 2nd
cd, Vikas Publishing House PVt. Ltd.

3. Rajaram~n V, " Fundamentals of Computer", 2004, 4lh ed, Prentice HuH India Pvt.
Ltd.

4. Francis Glasborrow & Roberta Allen, " A Bcgiruler's Introduciion to Computcr
Programming", 2003, John Wiley and Sons.'

5. Anurag Seetha, "Introduction t~ Computers and Information Technology", 2005 Ram
Prasad and Sons Bhopal
Basandra S.K., " Computer Today", 2011, 1st cd, Oa

~.

~ead
C artmcnt of Zoology '" .

DdhP Vg'Jan Mahaviuyalaya UjJam
Govt. Ma a\l I J

~~':!"':)....- ~'~~,::'"~'
'"' .' I. I

'i' I., .1
. !
,

Page 6 of 12 ,
-.',n~.~,~8t.:~;i:~''ri

• >

'j



. '..'
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2018' - 19 .

THEORY PAPER 4

BJ 202: STlmCTURAL BIOINFORMATICS

OlJjcctivcs: To understand the levels of structural organization of macro molecules and
experimental methods of structural determination. To know t~e approaches for structural
analysis.

(J)

UNIT I Macromolecular structure

Nucleic acids' - DNA and RNA, Protein-Primary, secondary, tertiary and quaternary
structures, Amino acids, Ramchandran plot.

UNIT n Macromolecular InteraCtions ~- ~-

Protein-Protein, Protein- Nucleic acid, Protein- Carbohydrates, Structure of Ribosome.

UNIT III Principles of Protein folding

Overview of experimental techniques to study rna.cro molecular structure, Methods to study
3D structure - X~ray, NMR, Cryoelcctron microscopy, Microarray., MALDI-TOf'F.

UNIT IV Proteomics

Proteomics, Homology modeHing, Protein tertiary stmcture, Prediction, Methodology

UNIT V Genomics

.,'. ,
:, ;'<:,'"

.~>;>1
.. "

Introduction, Genome mapping, assembly annotative and comparison, Comparative
Genomics, Free of life and some completed Genomics, Drug research in the era of Genome
sequencing.

'~""'.
Books Recommended:

c;

..' "!..~.:t

.,

'-.'.' .. ."

'y:.~~'---:;'"',~:'h';' '«."",~.'?
'Page 7 of 1~, .~.
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]

Watson, J.D., Baker, T.A., Bell, S.P. et aI., 2008, Molecular Biology of the Gene,
Cold Spring Harbor, New York.,

Sheehan, D. 2010, Physical I3iochemistry: Principles and Appi"ications, Wiley
Blackwell

Baxevanis, A.D. and Ouellette, B.F., 2005, Bioinfonnatics - A Practical Guide to the
Analysis of Genes & Proteins, John Wiley & Sons, Inc, USA. ~ 'L-y1'.dJ-r--'.

~ L~Y;~'~
--'-.,. 9-l '" ~ .A o?NA

1\ II. ~tJV<' ,)1~1'"'\''' .1-1



BI 203: PRACTICAL

Ctlllrfll Board ofSludies ~u.sc.Hioinl"ormatics {as one subject} 2017.2020) ~.

"',: ". ',".- "~':;~~~j,{:t~~"8':~~}~
.:'

LIST OF PRACTICALS
.:.;.

1. String concatenation
2. Using perl perform translation
3. Using Perl perform transcription
4. Perform parsing of BLAST output and POB file using perl.
5. To pcrfornl C/C++ line/circle Computer Graphic program.
6. FiQd ORF's in all six reading frames of a given DNA sequence.
7. To access the SCQP database to study protein tlassificatioo.
8. To access CATH database.

9. To ~determiny~si~ilari.ties ,and, diff~rcnees_ b~~"Y,e,~nthe ppJ:,1.~.~p!r.ie~~K}he..w~~~s;t~'/~~:~~iit~:f;i1.J~
whlCh have bo.,;cnIdentified by X~ray crystallography and NIAR. . 1,.;,_'" :-"'''!''''re';'~''-:'2<"d;i;.#

10. To conduct secondary structure prediction using J.Pred secondary ~tructure predictiop ~'._:;('X,;;i';.-~

:;~~~~:es~c~r~ao~:~s~t~~~a~~;c~GORserver. ,,', '::'~;~!~~l
(Note: 75% o~ the practical from the prescribed list should be completed every year)

~,'..

.. ,-

15 Marks
IO'Marks-(05+05)-
10
10
05
50,

,

1. Majo~Exercise
f. Minor Exercise
3. Spotting (Related to theory papers)
4. Viva-voce Exan1ination
5. Lab Journals (Sessionals)
TOTAL MARKS

~0F~>;-

, ~u-<"c{\~.

Co,Ordinator
-'OINFORMATICS DEPTT•
.vt. Madhav Vigyan Mahavidyalaya

UJJAIN (M,P,)

Scheme fO,rPractical Examination

Page,8 of 12



. . r •.. (11
Central Board of Studies (B.S~. Bioinformatics {as on'e subjeCt} 2017"2020H':,~;;;;~-'f;

B.Sc. THIRD YEAR

THEORY PAPER 5

1Jl301: BIOSTATISTICS

Objectives: To review the basic concepts of statistics relevant to biology data handling.

UNIT I Introduction

Biostatistics: Definition, standard terms, population sample, unit, variable, parameters,
limitations arid uses'of statistics.;

UNIT II Data :Collecti'on'-

Data 'and .iIS- coll~ction, classification of data, purpose 'of classification, advantages, types of
classification,-Tahulation ',of 'data, Objectives of tabulation, rules of tabulation, Difference
hetwecn c1assi'ficatiori'aAcrtabulatio~, Diagrammatic presentatiQn of data, Line diagram, B~r
diagram, Percentage bar diagram, Pie diagram, Graphical representation of data, Histogram,
Frequency curve, frequency polygon, Olives.

UNIT III Central Tendency and Probability

',.'" ;;',~',

;.'

Mean, Mode, Median and their merits, Mean devlation, measures of dispersion, Rang~,
Standard deviation anQ. its relative measures, Probability, Distribution, Basics of B,inomial,
Poisson and Nonmi( djstiiblitio!,!- a,fld th~ir q,:pplicatibns to Biolo~y. , ,S,'" " "

''1

UNIT IV Correlation and regression analysis

Concepts of correlation, coefficient of correlation, Types of correlation, Scatter diagram or
Dot diagram method, Kar Pearson's coefficient of correlation, Spearman's Jank correlation
coefficient, Probable errOr in correlation, Regression: meaning, linear regression, regression,'
coefficient and its properties, Regression equations, Fitting, Prediction, Difference between'
correlation and regression.

UNIT V Statistical Analysis

Test of signi.ficance, Null hypothesis, alternative hypothesis, simple hypothesis and
composite hypothesis, two types of errOrs, single tail and two tailed test, Large sample test,
Test of significance of a single mean and difference between two means, Student's, "t" test,
lest of significance of a single mean and difference between means when lll=02 and 0\*02"

Chi square test for goodness of fitness, Analysis of variance, meaning, assumptions, one way

~::~:~::r:::~:i::;~:S~il:~~i::~::;s~~~~::~:,~O:~C:::nticeHailPUb:::~::t:;gp" ..'..' .,
_ •• • .•. ~ ,-]'1. Madhav Vigya~Mi!""u"_ ...C ~~ ' tJI ' 3'.g,,'!:f'ov,-, .•.• Iaya U))aln

~ \ ~O~ t' .,.).W>" ~~
~ I \}J./ ••. ". C~~<f". ",~~p. rrJt;}I~II'T"I-, ...
\~ < Co-OrUll\iltJIi

~IO'NFORMATICS Ot;:PTT. _) /
GOV!. Mac!hav Vtgyan 'Mahavldyalaya j

UJJAlN (M.P.)_ ..,,",,,- ..
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Bl302: MATHEMATICS FOR BIOLOGICAL SC1ENCES

Objectives: To review the basic concepts of mathematics relevant to biology.

UNIT I Series.

-, ,. ,..-.~

-Basic series and series AP, standard AP,-Sum of first n tenns of AP,GP, standard GP, sum of
n terms in GP, geometric mean, HP, Basic logarithmic and' e:xponcntiaJ seri~s. ' :.. .:f>~ii?' t' ',,;';>:';'!__"

UN1T II Vectors and Matrices

Sets,inverse.or"a matrix" matrix. m~th~d,_Cramer~s-rule, .vectors, addition and su.btraction ..dot
product. cross product, gradient, divergence, curl.

UN1T JII'BasicTalcuhis

Differentiation and'. 'Illtegi'ation;.concept of limit, continuity, .differentiation, maxima <l'nd
minima, introduction to partial differentiation, integral calculus, definite integral.

UNIT IV Nlirnerical Computation

Errors in computer nrithmetic, normalization, polynomial interpolation, SOlutil~nof non-li,ne~r
equations: Errors, convergence of solut.ions, Iterative methods for system of mear equa~JOns,._.
Numerical differentiation and integration.,

UNI:r V Trigonometry and Analytical Gecrrietry

. 'he 'eneral'equation of a straight line, slope of aTrigonometric ratios, De Malvre s theorem, t.g . t . (on of, two lines, The general
line, intercept of a line, angle between two hnes, In ersec I ,

" "equation of a circle.

.,.

...'~",'."~-.--~. ~
\. .,' ...-,-.. '~

I,

'\
'1

I

Recommended Books:- " "?OO- J'd ed Wiley
Boas M.L." Mathematical Methods in the Physical SCIences, -).' "I.
Publication. ,.' " 2003, 4th ed, Poothishala Pllb!i~ations.

2. Prasad G.," text book ot Dlfferelll~all:~~cs~,lU;O()J,3rd ed, Poothishala publica~JOns.
P"asad G.," text book aflntcgra a C Sl' d S haum Outline Series PublishIng Co, _3~ . ~ d Vectors" 1962 Ie, c

4. Ayers F, "Matrlces an, r-.1 t ....:s and Vectors", 2001, Courier. ~ .•
5. Schwartz, IT. "IntroductIOn to an" . . . .'" I..:r::::~'~,--0 •.•. "

~ . ~~ ~l,",,_.'l.:" ""~t .<:;D<-<~ £. ~.\I't....•.~ ..,
Y I .vp .\~ _<'/ .1.>\. / 'Iek,~. ,. . > ~ p~,!el~of12

nul 'ur ,~Ifead ~ Co"Ordinat~r
D,p ,nlofZooloi)' .. . '310INFORMATICS DEPTT .

• '0 -"r". adhav Vigyan Mahavidyalaya Un3m Govt. Madhav Vigyan Mahavidyataya .
~ ""J" UJJAIN (M.P.)



•
',BI 303: PRACTICAL

LIST OF PRACTICALS
. '

I,

I
r,

t
i
~-

1. Find Mean, median, mode using excel.
2. 'Study formulas in l;xccl.
J. Construct bar diagrams and pie charts.
4. Construct ogi\:'.cs. .
5. Const~ct hjs1o"gram. ~__"';
6." Perform c.orrelation anaiys.is.
7. Find .standard deviation.
8, Explore Mfold, ..
9. Explore Ensemble
10.Hexdo~kings~~er ..
II: Swiss..:modellModeller

"_12. Binomial ;Theorem~ "__.. _."
; ,,-, :",' ,.;'~'''\:.~.'.', .

13. TouseyariouS:.HTMCta"gs:-

(Note: 75% of the practical from the prescribed list should .be complete.] evcl1'.ycar)

-, '-.:

..', .." :,'

" .

- ,

~" ~- .

~

J~?

,..:.:".-

Co-Ordihator
"OINFORMATICS OEPTT•
..ow. Madhav Vlgyan Mahavldyalaya

UJJAIN (M,P.) _

'10 Marks
"0 Marks
05 Marks

b) Project Work (25 Marks)
1.. Project Report .
2. Project .Presentation
3. Viva-voce Examination .

0~~ '4\\;)--\
I \}J;. .",.\1

, ''\,~

~

Scheme for Practical Examination
a) Practical Work (25 Marks)
1. Major Exerc{se 06 Marks
2: ..Minor Exercise-." ,'. ", .,0.4Marks

-, , ,":">; ,': - _\~ '", ' -"',_3.~.Spottjng (Related.to.tneoty papets)'C"'.;;- .";'1O.Ma'tks
4. Lab Journals (Sessionals) 05 Marks

,

•

,
I
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