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COURSES OF STUDY IN M'Sc' MICROBIOLOGY

SECOND -SEMESTER

Course No. V: Molecular Biology and Recombinant DNA Technology

UNIT - I

Nucleic acids as genetic information carriers: DNA structure, melting of DN,A; superhelicity in

DNA, linking number and topolo'l.uiptlp.Jies; DNA replication-, general principle' various

modes of reading, ,tntinuo* ina iisconiin,iort synthesis, aiymmetric & dimeric nature of DNA

polymerase ff l A simultaneous synthesis of DNA leading and lagging strands' polymerase and

.. exonuclease activiti.r" .rtuwotic DNA polymerases; Mechanism of action of topoisorllerases'

I igases.

UNIT _ II
Initiation ol'replication and construction of replication lbrk.in test tube: rctrclviruses and thcir uniquc

rnode of pnn ,y"ty,.rirl *irrionship ;;d.{1 replication and cell cycle in prokar)'otes and

eukaryotes; inrriuiiori oi 6xn reprication (urocking precursor synthesis. nucreotide polymerizati.rr

altering DNA structure)'

I.JNIT III
'l'ranscription: general prirrciples, basic apparatus types of RN.A polymerase; steps.: initiation' elottgatior-t

and termination, inhibitors of RNA tfih;.i., poty.i.tronic ani monocistronic RNA's: control ol'

transcription Uv ini.ru.tio,1 by int.rurtion between RNA polymerases and prornoter rcgions' role o1'

aitenrate sigrna factors; regulation of rRNA and tRNA synthesis: maturation and splicirrg ol'nrl{NA'

.rning and"modifrcation of"tRNA: catalytic RNA, group I and group II splicing'

UNIT - Iv 
^ ^'nlzarrrnrpc' inr{rrction and renression t latory and structural

Gene expression in prokaryotes: induction and repression operon concept' regu

genes" operator. promoter. repressor unJ-.o-r.pr"rro., catabblite repression. cyclic AMP' CRP/CAP

prorein, rcgulation of lactose. tryptophan, hisiidine and arabinose operons. attcnuatiorl *gY]?l:i
Gene expression in eukaryotes. Britton and t)avicjson's mociel of rcgulatitttr itrrolvctlrcrrt ol'll('l)'
NpCp and hormo,1.r n.gututiorr by N protein and trut sitcs in t)NA bindirrg protcirts' etrhatrcer

sequences and control of ianscription, clobal regulatory responses: heat shock l'esponsc' stringe nt

response and regulation by small molecules such as ppGpp'

TJNIT _ V
Basic principle of gene cloning. genomic libraries. vectors, strategies of gene cloning using DNA or

cDNA'" inserts, gene expresston ln recombinants, screening T9th9q..for.-recombinant 
clones'

irnporrant n1ot..,itur-t..tliiqu., like Souiliern Blotting, PCR, ftepn. RFLP, DNA sequencing' and

probe hybridiz.ation.
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COURSES OF STUDY lN M'Sc' MICROBIOLOGY

SIiCOND -SIiMIiSl'EIt

Course No. Vl : OPtional I

A.Bio"'taiiiiicsandCompuferApplication

LtNt'l'-l
l,tportancc and scope of statistics .in biochemical experimcntation: Elcmcnts ot' I'robabilit)'-

Nlathematical a.d Statistical definitions; 
-aaoition 

and Multiplication theoremsl I'}robabilitl

I)istribution I,Lrnctions Binomial" Poisson and Normal; Arca undcr normal distribr"rtiorl cLIrVc'

UNT'T-tI
Measures ol' central tendency: Arithmetic. geon-relric & harmonic lllcans: Mcasurcs ol'

clispcrsion: range, quartile dcviation, variancel stanclard dcviation, coelfrcient of varialion'

conlrcrence limits oi population mean. fests of significance hypotheses and errors: stude,t t

statistics- popuration n,.un equars a specified varueiequality ol2 indcpendcnt mealrs ( eclual &

runequal variancc). equality of 2 means ( paired samplcs)'

T NI'T.III
r\narvsis .r. r ariance: onc-way anarr sis (saurprc sizcs cc1r,ra1 ancl 

. 
un!'rlLlal). conrPlctcir

;;r;,;;irJ',1;;;, rwo-way, analy,sis'(or.rc'observation.pcr cell)-,randortrizcd block clcsigrt'

,iiritipf. ""-pu.iionr, 
least signiliclnt diffcrcncc" Du'rcltn's nc\\'mr"rltiplc ri'ingc tcsl'

UNI't-lv
l-ilcar rcgre ssior.r: rcgression diagram ar"rd equation. -regrcs^sion 

coefficient' slandard error'

sig,ilica,t tcsts. pr.[i.ti,rn ol iependent uutiubl. fiom the indcpendcnt variable: lincar

correlarion- scalJ; 
-;i;;;.r. 

coriclation coefficient. standard error. signilicanct' tests:

relationship betwcen r".gi.ttion and oorrelation coelficients: Non parametric lests: ('hi-sqllarc

sratistics. tcst o1'gnodn.L of llt. test ollindependencc of attributes; standarcl Iine itltcrpolatiorl

trNIT-V
Introduction to Computcrs: Basic architecture, generations of computer hardware ancl soflwarel

operating systen-rs-illNDOws and LJNIX; ,yrt.'.,., ancl application sollrvarc: itltrodttctitrtr ttr

irrcrnct-[ AN. MAN. WAN. ('onccpt ot'bioinlbrrlarics: application ol'biointirrnratics itr

ttt iel'rrl'litrltrgr .
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I.JNIT.I
General virology:
ultrastructure and
v i ruscs.

LINI't-V
Animal viruses:
Adeno-, IIerPes
,i"it.r olt;u!;;.

Board of Studies

Prol'.Anjana Sharma - Chairma

1'NI'f.II
(ieneral methocls lbr isolation. idcntilication. characteriz-ation and cultir atiorr ol' r irttscs:

\4cthodolog1, lor isolation, adsorption. One-step growth ancl burst size of virus' l)ctcruri,atiorl

ol-ritre r,,alue. irnruii,i,-r iJ"phage'resistani strain""cultivation and maintenancc o1'Plant' aninral

ancl baclerin| i cyanobacteriai viruses. identifloation of viruses by physical. chcuical aud

serological techniques.

TiNI'[.III
ilactcrial/ cyanobacterial viruses: Structure and rnurtiprication of lytic arrd l'sogeric

bacreriophage. significance of t1*og.ny. gii;iu..ount of N413. Mu. l'4 ard A. historr'. structlrre'

genetics and lil'e .y.i. of .yunoit",u[es, significance of bacteriophages and cyanophages'

I. NI'I'-IV
I)lant viruses: classification and nomenclature. structurc ancl multiplication.ol'plant Vifttscs uitlr

special re lercncc to 'l'lvIV. car.rlillorver ntosnic virus. cll'cct ol'r'iruscs on plattts. Sotlte c()l.lllll()11

r iral diseascs ol'plants (l'MV. CN4V. lcal'curl of papaya). I|tinsnrission ol' plttttt t i|ttscs itllcl

control o1'viral diseases of plants'

COURSES OF STUDY tN M'Sc' MICROBIOLOGY

SI'COND -SEMESTER

Course No. VJ: OPtional I
B. Virology

I-Iistory and deveiopment of virology. origin. distinctive properties'.

.n.i"liti., ol r,,irusei. virus rclatcd agenii (r'iroids. prions). sigrrilicancc ol'

Classification and nomenclature of animal and human viruses' Briel'account ot'

;;;r*;; Hiv una oiir;;;;;"genic viruses. Prevention, treatment and control

Viial vaccines including DNA vaccines and interferons.

Prol'.Akhilesh Ayachi - Subject Expert

_/
Prof. Hendt Verma - Subject ExPertr'
Prol'. Nikhil Kanungo - Subject Expert



COURSES OF STUDY lN M'Sc' MICROBIOLOGY

S },CO N D -S Ii N'I T]ST' Ii R

Course No' VII : Optional I A' Mycology

I.'NI'T.I
Srarus ot.rurrgi i, thc Iir,ing world._generar reaturcs of rungi a.cl l,ngus rikc orga'isms: rccent

rrencls in the .iurr"iti.uii!, nI ffigi;^;hy;k;io[y ur,i--gro*'rrr ot r'uugi: nutriti"al a,cl

enr ironmental lircrors ali-ecting gro*th:' ,iprotrJir-tt, paiasitcs and nrutualistic s,',rbio.ts:

if-lrriofogy o1'reprodr-rction ir-r lirngi' phylogcny of fungi'

ii'-i;tl,"ersity-major taxonomic group, srrucrLrre, reprocrucrion. lit.e cycle a.d sig.ilicancc .l'

thc lbllowing rcPresentatlvcs :

i) Gy,-rnomycota-ge.eral account - cellr.rlar slime moLrlds (DictyostcliLtt"tl)' plasrllodial

' slirre tnoirlds (MYxomYcetes)'

ii) Masligomycota- coelomomyces, Lagenidlum, Achlya' Phytophthora' Peronospora'

PlasmodioPhora'

iii) Amastigomycota- Zygomyocotina- Mucor. Synccphalastrttm' Blakcclea'

Cunni n!hanrel Ia' I"nttlttlopltthora'

t \l'[-llI
[]ur-igal clii,ersit,r-.c.rtcl. strLlctllrc. rcprodLrction. lil'c c""-clc airtd signiliciir-rcc ol'thc lirllo*itrtl

rcpresentattvcs:

i) Ascgt.t.t1'cotir-ra-'l'aphrina. Ilnrericcilla. Chaetomir'tm' Morchclla' Neltrospora'

ClaviccPs. l:rYsiPhac'

ii) Basidiomi...riinu- Pr.rccir-ria. Melamspora, lJstilago' I)olyporus' l'ycoperdon'

(lanoclcrtna.

iii) Dculror-nycotinii- I;usarium. cercospora, curvularia. Beauvcria' Microsportttll'

I)ltttnrit- ('ol Icetotrichtrnr'

UNI't-IV
fungal genetios:

i) I-it'c cycle and sexual process in fungi; structure and organization ol- lirngal genomes

(mitocliondrial genes. prutn",i,rr'una iir"rp"t.t,le elemeirts. virus ancl viral gcnes)'

ii) (lc.ctic variatio,s in llngi- nonse"ual , 
variations-haploid.v' hctcrokarl"osis'

puroo.*uoliiu, ,"*urt ,'ori.ii,r?r- ,r-,n,ing or..brccding sy'stinls- honrothltllistlt atld

rr.,.rn,rrLiii.1rr. n,r-',,i,i,rn. phy'siological spccializatiorl: strain itlrpror clrle nl'

t \tT-v
I,,ngi ancl biotcchnologr,: production o1-alcoholic bcrcragcs. arltibiotics' orgattic acitls' erg,t

alkaloicls: thc cultiration o1-tungi lor fbod-r-nushr'()ol-ns. nryco protcirl and nlrctltiltl''is: ttllc oi'

lirngi in agricultr.rrc and lbrcstry:- ml corrhizae aud thcir application' n"rycopcsticidcs'

nrf iotoxiis. conscrvation ol- firngal gcrmplasm'
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COURSES OF STUDY lN M'Sc' MICROBIOLOGY

SUCOND _SENIESTEIT

Course No' VII : OPtional II

B. Microbial Genetics

LrNI't-l
(ieue as urrit o1'nrutatior-r ancl rccor-nbination. nrolccula| rl1cchatristll tll't't-ltttatiotl' llltttttuclls' t\Pc:

ol. I)NA damagc (dca'rination. u*juiin:e da,.,.,age. alkvlation. p1'riclinc clitlrtltcrs) sl.t.lltitttc.tts

nt Lltations-ori gi-n. supprcssi ot-t o I' mrttation'

tiNI't-ll
(ienc trarsfcr ancl genetio mapping. transfbrmations. trans|cction" conjugatio. and trarrsd.cti,n'

genctic n",upping uF;j.;;li' M;t'...iu, aspects o1'genetic recornbination'

trNI't-lIl
Complementationanalysis,cis-transtest,deletionmapping;Benzer'scollceptol'cistron'
o'erlapping genes. DNA repair- i ;r"";.p"ir, .*.lri;;i dai[ repair" recombinational re pair'

SOS repair, ,;il;i ;ir..,.6 mismatch repair, very short patch repair.

TiNI'T-TV
lrlasn-rids. F-lactors descriptior-r and thcir uses in genetic analysisl I{ factors' colocir-r anti col

thctors: pturn",l;r'us ucctois t,, gJ,.^'.i;"1;g, i.pii..oiiun ol- selected plasmids: c.,rpatibilitl '

rra.sposo.s arr.l thcir uscs ir-r g.,r.'ri..nulysis."plasmicr 'cctors 
arci bactcriophugc \cet()l's'

t Nl't-v
l,rportant applicatio, o1'advarrccs in nricrobial genctics" production,ol'protcitls' ltorttltlt.tcs itt'lti

clcsign oL uor.in.r, co,vcntional as well as new generatio'-' 
"ton-tbinant 

I)NA raccinc' thcir'

clcsign and advalltagcs'
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COURSES OF STUDY lN M'Sc' MICROBIOLOGY

StiCOND -SBM[,S-t I],R

Course No. VIII: Microbial Metabolism

tiNI't-I
Microbial growll1: mathematical expression ol growth. grow'th.mcasurcnlcnt' elllcicnt sro\'rtll

crirve. synchronous growth un,i aontinuous cult,,r*re, effeoiol'cnvironmental Iactors otl microbial

lro*tf",,'nutrients dif"Tusion, active transport, group translocation. solutes, tenlp(jraturc' ox\8ctr

relations.

I.'NIT-II
(,6aer,olithotrophy: Sulphur. iron. hydrogen",.carbon n-rot-toxicle. tritrosclr oriclatiotrs

\lcthanogcrre sis. iurlincscencc. iiri.r riccorirt ol' photosr,rtlr,-.,]:,.,..,']t le e css()r'\ Piurtte trts'

chlorophl II. t-,,i.t"iiir.irlorophy ll. carolenoids. oxygcnie , i.rn()x) gcrric photosr trthc:is l 'le ctrotr

transpol.t- pholoautotrophic gencration of .A1I'}. l'ixarion ol ('02- ClalVin clclc' rc\crsc 
.l(''\

carbohyd ratc arlabol i sm.

TINI'f.ITI
Ite spiratory, prctabolism: f]mbdcn Mayer. I1o11 pathway. Lntncr Doudrol'l' path$a1' glr"oxrtlatc

pathway" Krebs cycle. oxiciative and substrate ievel phosphorylettion. I)astcltr cl't'cct"

tbrmentation of oarbohydrates-homo and hcterolactic lermcntations. Sr nthcsis o1'

polysaccl-rarides- glr-rconeogcnesis and olher pathways'

trNI't-IV
Assi,ilation ol'nitrogen: Dinitrogen - nitrate.nitrogen-ammonia- dcnitrillcation" s1'ntl.resis ol'

irrri"ir"iiro-acids, piyamines; peptidoglycan-biopolymers as ccll components'

I.:NI'T.V
\4icrobial dcve lopr-nent. sporulation ar,d tllorphogcnesis. h1'phile \rs' I casl .lirrtrls antl thcir

srg.ilicancc. Mrrliiccllular organization o['sclccted nricrohes. [)ornrartcr. l:tlclosl"lttre-strtlcttlrc"

propcrlics and ge rttritration.
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CHINDWARA UNIVEIi,SITY, CHINDWAIIA
M. Sc. Second Semester (Microbiology) 2019-20

SusFested list of PracticalF
:illrliilat:: ; '1 .: i '.

Course V Molecular Biology and Recombinant DNA Technology

1. lsolation of genomic DNA from bacterial culture '

,.,' .2., . Extr:ation of genomic DNA from fungal culture'

3. To study the lethal effect of UV ratiations on growthof microorganisms'

4. To study the effect of Dark repair and photo repair'

5. To estimate the purity of isolated DNA '

6. Determinationof growth of bacteria .

7. Prepration of growth curve of E.coli.

8. Effect of Temperature on Growth of Bacteria'

9. Effect of pH on Growth of Bacteria.

10. Measurement of fungal growth by dry weight method'

I 1 . To study isolation of fungi from soil by Warcup's method'

12. Isolation of VAM spores from soil.

13. Identification of Fungi by slide culture.

14. Preparation of wet mount and dry mount slide.

1 5. Measurement of fungal gromh of mycelia dry weight estimation.

16. Study of permanent slide of lrungi,

17. 'l'o study Lactophenol and cotton blue mounting of Irungi'

Course Vl 0ptional A

Biostatistics and Computer Application

1 . Il.eprcsentation ol'statisticai data by a) I-listograms b) Pie diagrams

2. I)eterp, ination of Statistical averages/ central tendencies. a) Arithmetic mean b) Median c) Modc
j. Determilation o1'measures of Dispersion a) Mean cleviation b) Standard deviation and coefflcient o1'

variation c) Quartile deviation
4. Tests of Significance-Application of following
5. Computer operations-getting acquainted with

operating a computer.
6. Creating lrles. lolders and directories.
7. Applications of computers in biology using MS-Office.

Al MS-Word Bl Excel Cl Power Point
8. Creating an e-mail account, sending and receiving mails.

9. An introduction to INTERNET, search engines, websites, browsing and Downloading.

a) Chi- Square test b) t- test c) Standard error

dillerent parts of Computers. IDOS] and basics ol

W



Course VI OPtional B

VirologY

1 . Esrirnation of chlorophyll in healthy and diseased cyanobacterial sample'

2. Performanoe of double agar layer technique'

i., : : 3. Estimation of protein in ilealthy and diseased cyanobacterial sample'

4. StudY o1'Plant viral disease:

o Tobacco tnosaic

o Cucttmber mosaic

. Ycllo'nr" Vein mosaic of ladyfinger
' . Lcaf Curl ol PaPal'a

5, Studl' tlt- hltt.t'liin viral discasc:

o Ilutnau lmmunoclelrcicncy Virus ( lllV)
o I Iepatitis

Course VII OPtional A
Microbial Genetics

l. 1'o Pertbrm conjugation'
2. .[.o 

study tne eri'ect o1,LJV radiated on Bacterial cel1s.

j. l-o studl,the clark rcpair mcchanism ancl photo repair mechanism in the tlv racliated bactcrial cclls'

1. I'o pcrlirm replica plating ot'bacterial cells'

5. 'l'o stLrcl)' cll-ect ol'mtttagens (Nitror'rs acid) on bacterial cells

6. 1 . p*rification of chromosomal / plasrnicl I)NA and str-rdy ol'l)NA prolilc:

7 . (lorrllnnation o1't.lttclcic acid by spcctral study'

8'Quarltitatileestinratiorrb,vdiphen-v"lan-rinetest'
9. l)NA cienaturatiot.l arrcl dctcrmination oI"l'm and G+c content'

Coursc VII OPtional B
MycologY

1 ,, To sttrdy isolation of fungi from soil by Warcup's method'

2.. Isolation ol'VAM spores liom soil'

3. tcientilrcation o1'Iiutrgi by slicle cr"tlture'

-1. l)repitratitlt't o['rvct t-tttlunl and cl11 nloLtnt slic]c'

5. Measr.rrcnrcnt ol- lulgal growth ol'r1r'celia dry weight estiualign'

6. Studr olpcrmancrrt slide o1'lrungi.

1. I'o study l,actophenol ancl cotton blr-re moLrnting o1'l'-ungi.

NN{



Course VIII Microbial Metabolism

1' Determination of Bacterial growth by turbidity measurements (

2. Study of effect of temperature on growth of bacteria'

;. itror7 ot effect of pH on growth of Bacteria'

' ,,: ' 4,' lsolation of rhizobia from root nodules'

5. Slide culture technique for studying morphology and molds'

ometric method)'

Board of Studies
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