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l5microbiology:

classical and current important experimelrtal techniqucs

ir nricrobial taxonomy Specics concept and species evolution, 5-Kingdom classification

slstem. 3-Domain classification system, Prokaryotic and eukaryotic cellular organization'

Polyphasic Approach.Use of Bcrgcy's manual (Dcterminative and Systematic) lor

nlicrobial idcntilication.Molecular clocks. phylogcny and molecular distances'

phcrleric Methods/chemoraxonomy : cell wall composition, whole-cell protein, lipid'

lsrrprcnrrrd quinonc. cytochromc. amino acids scquences of various proteins' protein'

enzynrc protiling, ferrnentation product profilcs' secondary metabolites Use of

Automated syslems typing method for identification and classification of microbes'

(rcnolypic Mclhods : l)ctertnination ofthc DNA basc ratio (molcs pcrccnt)' nuclcic acid

t,. t,nii)nriun. DNA-based typing methods ' tmportance of rRNA in molecular taxonomy

,nNe hu,rrutugy studics, l65 rRNA' l8s rRNA / rDNA fingerprinting' Exploration of

ur)cultured Microbial Diversity ,concept of 'unculturable' bacterial diversity '.slrategies

lbr culture of unculturable' bacteria ' Culture indcpendent molecular methods - PCR

dcpendcnt approaches versus PCR independent approaches (RFLP' RAPD' ARDRA'

D(iCL.. TCGE. Microarray, FISH, RISA) ' Metagenomics- Concepts' work flow'

( ollection and processing of samples, metageno nlic DNA isolation
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features of model archaeal organisms.

. CLO3 Students will know how to control the microorganism using different mcthods and

anrimicrobial testinS.
. CLO4. Students will be able to identis the common features of fungi, algae and protozoa'
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archaea cell, actinomyce(es, rickettsia & chlamydia, mycoplasma, spirochetes.
Gencral characteristics of archaea; how archea are different from zubactena; key feaof model archaeal organismsi Halobacterium: p)rrococcus; SuUbtobus:
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Virus structure; Viral morphology, life cycle, virus cultivation
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understanding of life Processes
CLo 2:'ia *itt .ui" the students to unde$tand the general reactions of various metabolic

PalhwaY\.
( I O .t: SludLllt: rr rll hc lble to c\PlJirl thc p

vartous btolog.ical techniques tltat are

CLo 4: Srudents wilibe able to describe the s

rrrrtiPlc. rrt'rlrnu. lltJl.l lJl. tt:'crl .t

use.j ro srudv the basrc blolo!,ical p

rrucrure and'classifi cation of biomo

CTdanunrlerlI]tit on thc praclrIbasa c yrnS pnnclpdcnsnlthe apprecdeL(' o pr-ovr
d n (llir stulolllc 1lf'u [tclah n horatll tecltn dI rh tla al qslla pvticaIegy

nd applications ol
rocesses.
lecules.

TolalPracticalTheorl
,104
40l
300l0
'70070
1000100

J hours

C(lntacl [loul.s
la. hiicf overvie* of microbial genetics. Beginning o

c\pcrirncnlal prool'of DNA as genetic nraterial: Transfonring principle' Experinrenls

ol (inilith. Maclcod. Avery. Mccany. Hcrshey and Chasc RNA as a genctic lnalcrial-

D\A and RNA sttucrure : Xray crystallography, chargafls rules' phosphodiester bond'

glYcosiclic bond. Watson and crick model of DNA, unusual structures and diffcrcnt types

,,,i D'.to. Bri"f u."ount of organization of eukaryotic genomes, packaging of DNA as

nu(:lcosomcs. DNA denaturation, DNA melting, Tm value, Renaturation kinetics' Cot

,,aluc. C-value paradox. repetitive DNA. Relaxed DNA, positive and negative

supclcoiling. ovcrwinding and underwinding and its significance' Topological

properlies, linking no, twist and writhe, superhelical density, topoisom€rs' mechanism

f

0I :relion (tl topoisomerases and DNA gyruse

Topics

I ssentrals ot nuclcic acid

crcision repair. nucleotide excision repair, mismatch repair' SOS and crror prone

rcpair. and Recombination rcpair. Mutation : spontaneous and induced mutation' types

oll ptrint mutation. consequences of point mutation, molecular basis of spontaneous and

in(hccd mutalion. Base analogues. chemical mutagens' intercalatillg agent' radiation as

lrrLrt.r!lens. nlutalaon rate. revcrsiott and supprcssion

h.rrrtul ctlccts ol mutations. Tmnsposablc genelic elemcnts: structure oftransposon' IS

\cqucnccs. bactcrial transposon' composilc transposon' Tn3 transposon' phage Mu'

I."pliao,,nn and maturation of Mu DNA. mechanistrr and signilicance of trirnsposition:

duplication of a target sequenccs at an insertion sequenccs' replicative transposition'

norr replicative transposilion. cointegrate as an intermgdiate in transposition of

Marntenanc! of Slructure of DNA. DNA damagc and repair: photoreactivation, base

-1n3.(ienctic phenorncnon mediatcd bY transposon in bacleria,

Amcs tcst. signilicancc and
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Nelson DL & Cox MM.Lehni nger's Principles ofBiocheDistry 5th ed., W.II. Freeman and Compan-v
KlLrg WS and Curnmings MR Essentials of Cenetics.peanon Educational Intemational

Griffiths AJ. Wessler S&LewontinRC and Carroll SB . Introduction to genetic
alysis.W.H.Freeman and Company,New York. T.Lewin B Gene lX. Jones and Bartlett publishcrs.
Watson JD Molecular Biology ofthe Gene 6th edition. Benjamin Cumm rngs.
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resolution in various types ofmicroscopy
CLO2. itudent will be able to understands the differences between different tyPss of

chromatographic and spectroscoplc melhods

cr<l:. iirJent. #ifl'bc familiir with differenr rypes ofhydrodynamics based separation methods

and immobilization methods.
Cl-O . Sturtenis will be able to unde$tand the processes of electrophoresis for separation of

Gngth. magnifi cation and-o I . Student will bc able to unde$tand the relationship between wave

macromoleculcs and a lications of radioactivi in biolo
TotalPracticalTheory
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1000100
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Contact Hourslo
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l\4ic.rirscopy: [3asics of microscopy: image formation, magni

hcon f]lcctronragnetic thcory. Principles and working of bright field microsco

lluorcsccnt microscope, phase contrast microscope, electron microscope (SEM

FMi. dark ticld microscopy. contbcal microscopy.Atomic absorption

(AAS ,Principlcs of staining. Flow cytometry- [lurochromes, fluorescent probe

fi cation, resolution. Wav

\orkinS prirrciple and its applications
l5
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uilibliunr, dialysis, solvent liactionation. centrifugation, Biological

interpretations of Density GBdienl methods, Ultracentrifu

Mr'thorlsofbacterialandenzymcimmobitization,theiradvantagesandapplications.
tsasics of Radioactive isotopes and radioactive decay' sample preparation' cou
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2D electrophoresis, iso electric. Types ofAgarosc gel elecrrophoresis.
Protein engineering and proteome analysis: proteome analysis by 2D gel
elccrrophoresis coupled to mass spectrometric analysis. pMIi verses MS/MS.
Protein arrays and their applications.
Mcthods ro srudy gene function: GeDe si

DNA Microaray and its applications
lencing and gene knockout.
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Universiqr P1s55.

3. Shcchan D. Physical Bjochcnlistry: principles and Applicatons. John Wilcy & Sons Lrd. Chichesrcr. [:nslantl
4. Upadhyay, Upadhyay & Nath. Biophysical chemistry. Himalaya Publishing housc
5. Valeur B. Molecul ar Fluorescencei principles and Applications. 2nd edition. Wilev6. Govil G and Hosur RV NMR - Conformation of Biol cal Molccules. lst cdition
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various nutritional and physiological strcsses.
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'e.',,r,rr. pt-.pt ut" pathway: Clycogc; synthesis and breakdown and its regulation; TCA
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Doudorotf Pathway Co-metabolism ofpentoses and hexoses

u",ubolirrn of liiids and nucleotid;s: Biosynthesis and degradation of lipids and its

rcgularion in E. ct i, lipid accumula(ion in yeast Nuclcic acid chemistry :Purine and

prtin'rrdinc biosynthcsis, deoxyribonucleotide synthesis, regulation of purine and pyrimidine

biosynlhesis, inhibitors of nucleotide biosynthesis
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l. Gottschalk G. Baclerial Melabolism, Springcr
Caldwell DR. Microbial physio logy and Metabolism, 2nd ed.. Star
Moat AC. Foster JW & Spector MP. Microbiat Physiology,4th ed., John Witey and Sons
Nelson DL & Cox MM. Lehn inger's Principles of Biochcmistry, 5th ed., WH Freeman & Company
Berg JR. Tymoczko CZ & Stryer L. Biochemistry, 6th ed., W.H. Freeman and Company
Madigan MT. Martinko JM- Stahl DA & Clark Dp. Brock Biology of Microorganisms, l3rh ed.. Ilenjarnin CumrrrrnrsPrescott LM. harley Jp & Klein DA.Microbiology. Mccraw Hill lntemational tsdition. USA.{rlas Rl\,l. Parks l_C & Brown AL. Laboralory Manual ofExperimental Microbiol ogy. Mosby-Year Book.lnc.. \4 r:sourrBrou'n AE. Benson' s microbiological applications. TaraMacGrawHill
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5. Standard plate count

Isolation of bacteria. ftrngi, actinomycetes, algae

I Measurcment and counling of conidia/spores ofa mold

lO.lsolation of antibiotic resistant bacterial population by gradient plate and replica p

method

I I Determination of minimum inhibitory concentration (MlC) ofantibiotics

I 2. lso lalion of thermotoleranl mutanls of a bacterial /yeast culture

. lo study antimicrobial susccptibility testing using antibiotic disc: agar well and disc

iftirsion.
. Replica plating method: Preparation ofmaster and rcplica plates'

Session:2024-25

Part A - Introduction

(il any)

rera) microbiological instrumentations (Hot air oven' Laminar air flow

clii\ c. wcighillg balancc, pH trerer, BOD lncubator .dislillalion apparalus,

Su t€d Evaluation Methods

lnternal Assessment: 30

nlVilia-voce/Lab records etc
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r cl of the course
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. Scn)rnlr, Dellronstratio

2. ['r'irrcrplcs of sterilization techniques and their applicalion in microbiology lab

3. StaiDing techniques: -(a) Simple staining (b) Grarn staining (c) Negative staining (d

dosporc staining. (e) Capsule staining

Srudy ofdiffercnt isolation techniques:(a) Pour plate. (b) Spread plate (c) Streak plate'

ll. UV mutagencsis and isolation ofmutants by rcplica plate method

I l. Dcr)lonstralion iti gcnetic recombination in bacteria by colliugation' transformation and

*r*o',uoul.

M.Sc. Nlicrobiology
I

Practical based on Papers M24-MIC-l0l &
M24-MIC-t02
M2,l-MIC-105

PC-T

400-499

NA

LOI

LO2

LO3

l-hc studcrt will hc versed rrith dillcrent stcriliTatiorr proccsses an

techniques of given microbial isolatc.

the student willlearn different techniques for isolation and purihcatiorl ofbacteria. fungi,

algac from diflirent sources.

The itudent will leam the antimicrobial susceptibility tcsting and minirnal inhibitory

concentration (MIC) of an antibiotic.
The student will be able to perform genetic recombination in bacteria by conjugation'

d difl'ercnt staining

CL04
transformation and transduction

TolalPracticalTheorl
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8E0

30
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0
I0t)1000
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l. Cappucino JG and Welsh CT. Microbiology; A laboratory manual. I 1th edirion. pearson.
Thompson DA. Biochemistry Lab Manual. 3rd edirion.
Segel IH. Biochemical calculations: how to solve mathematical

Atlas RM, Parks LC & Brown AL. Labomtory Manual of Experimental Microbiology. Mosbyyear. llook. Inc.
issouri.
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Part B- Contents of the Course
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ontcltls

o.s

) Preparation of various buffers

2. lo pertbrm general test fbr carbohydrates (DNS, Molisch's, Anthrone Barloeds

Bials. Mucic. Seliwanoffs) Proteins (Lowry, Biuret)'

Prcparation of growth curve of bactcria.

l)ctcrmination ofspecific gro\t'th rate and generation time ofabacterial culture

F,l'l'ect of lemperature, pH, oxygen, osmotic pressurc, heavy metals on hacterial

Determination of thermal death point (TDP) & thermal dcath tirne (TDT) of an

rganrsr-n

. Tc, pcrlbtm differenl biochemical tcst to characterizc the bacterial culture

. Determination of size and motility (hanging drop technique) of given bacteria

ulture

l\olalion of proteins lrom bacterial culture by ammonium sulphate ppt' and NaCl

ro\!th

xtractlon
I

Dcmonstration ofPACE and SDS-PAGE

I 0 I o study principle and working of spectrophotometer

I L Demorstration of thin layer chromatography'

I 2. I)emonstration of paper chromatography'

13. lVolking of compound microscope.

I 4. Various lypes of F,lectroimmunodiffusion.
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l. Cappucino JC and Wclsh CT. Microbiology: A laboratory manual. llth cdition. pearson.
Thompson DA. Biochemistry Lab Manual. .3rd edition.

J#-

. Segel IH. Biochemical calculations: how to solve mathematical problems in general biochemistly. Wilev. .lnd EditronSambrook J & Russell D. Molecular Cloning: A laboratory rnanual- 4th edition. Cold Spring Harbor laboraton l)rcss. Collee JG. FBser AC, Marmion BP & Simmons A (eds.). Mackie & McCanney Practical Medical M icrobrologyLivingstone, Edinburgb
Atlas RM, Parks LC & Brown AL. Laboratory Manual of Experimerltal . MosbyYcar Book. lnc.. Mtss{rLlt.l.
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Name of Prograrnme

Semester

\ ame of the Course
Course Code
Course T
Levcl of the coursc

Part .{ Introduction

M.Sc. Microbiolo 8l

ecoR nl lrin a n D 'Techn olo

100-.t99

CC-5

N,I24-MIC-20t

)

(if any)uisitc for the course
Course Leaming
Oulcomes (CLO)

Lo bc farn ta lh thc LI c varI oLls c l) 1() (latlr5. t hrrl i t)N \R llI I nilprole dn J u a atl ns I P( Rapp
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lrlnscliptional analysis of gene expression and transcnptomlcs

aorlvsis by Northcnr Blotting. RT-PCR. EST analysis and the use of reponer gcnes

[-.n,,\nrnlic and bioluminescent reporters RePoners used in protein localization and

tluflrekrng studics. Promotcr analysis deletio:r analysis and linker scanning analysis

couplcd to rcporter assays, mapping tnnscriptional stan sites by Sl nuclease mapping'

primcl extension studies or 5' RACE. Transcriptome analysis by DD-PCR and EST

analysis. DNA microarrays (cDNA arays and oligo anays), Serial Analysis of Gene

Ilxprcsion (SAGE), RNA-seq.

L)vercxpression of rccombinant proteins: Overexpression and tagging of recombinant

proteins in E.coli, drlven by lac' T7 and Tet-regulatable promoters' Expression in B'

s!6rrlrr. Ovcrexpression systems in S-cerevisiae, P pastotis' S pombe and Klactis'

ruuthcnlicltion

(;
fingeryrint

:

tra ti andtionalethln od cycaS1nuanc I]gcrDNlc byuenrl lll e seclq
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bc onen Bf C s SUsc ectroI] c/Y Cof1l o11f llle braryenoll preparag

cncetlAS fo lowedin sh nand seqbynt-a Sdorn hot phslluctronn gun phasebla t1

Gcnc cxprcssion

llaculovirus overexprcssion system Mammalian cell overexprcssion system
l5

nutagenesis. Site directed mutagenesis by conventional and PCR-based methods'

Applic.tions of recombinaot DNA technolog!':

llunr0n prolein replacemcnts insulin, hGH and Factor Vtll Human therapics - TPA'

rnr,rlcron. anlisensc molcculcs. Vaccincs Hepatilis B' AIDS' and DNA vaccines'

neard hc calclllt methods,b ND e yeasasfoo tina sil DNcG alctard 1()ll vtpnnv
andh dsblithrcc-hcnst d. spP hybridh Ch ybrinh J Chd seqh rpv

(llln rtsfo I]PGse(_rtefn-d iarlatl1 ult) rec on. pullCh lr d Pnopv
ad c'llonalsertlon anda nCF' dPBfanal t:RET sp vhageFn l\ n

Creatrng transgenic animals and Plants
60
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Total Contact H

Suggeste d Evaluation lVethods

I ntcrnal Assessment: 30

'I hcorl

Class Participation

1 \lolcculrr Brology by D P. Clarke. N. Pazdemik 2nd edition Academic Press'

I Nlo lceuiar ( loning: A laboratory manual byJ. Sambrook, D. Rr.rssell. 4th edition. cold spring tlarbor laboratory Prcss

I iNi r".lnntngyi The Awesome Skill by I. Edward Alcamo Harcourt Academic Press'

I \lolccular Iliology of the Ccnc by J. watson, T Baker, S' Bell' A Gann' M Levine' R Losick Tth edition Pearson'

. (,cnt ( l,.rnrng arrd DNA Analysis: An Inlroduction by T A Brown Tth edirion WileyBlackwell Publishers'

h ()l(l& Pnmr'{)sc. Principlcs ofgene manipulation Blackwell Scientific Puhlications'

' >urnlrnrok&l{Ltsscl. Molecular Cloning. 3rd volume CSH Press'

r (,cior)lc,\nalysis.4th volume. CSH Press.

,t lc\rn B (;enr's VIll. Intemational Edition. Pearson Education

() \thc|1s B..lohnson A, Lewis J. Raff M, Robens K, & Walrcr P. Molccular Biology ofthc Cell' sth ed.' Garland

sertation/assignm(jnt/qui/class lest etc
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M.Sc. Microb
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CLOI. Studert will be able to undclstand thc process of transcriptiorL the tilst Jcvcl of gexpresston and its regulation
LO2. Srudenr will be able to understand different evenrs associated rvilh the processiof newly synlhesized RNA includinI the process of RNA interferencc' and Il N.\ editing
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03. Students will be abte to describe translation mechanism in p
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to explain positive and negative regulati

Dlnose operon
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Contact I lou rs
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eode. dcgeicracy. characterislics of genetic code. varialion in differenl organlsms'

Lrnr\.r\llrt\' .robhlc hypothesis. iiSniticance ofgenctic codc' Central tlogma Basic

\lcps ()l translalion: basic apparatus, il1itiation, elongation, tennination, coupled

rmnscflption and lranslation. aminoacylsite(A site). peptidyl site (P site) and E site '

inilialion. elongation and termination factors, aminoacyl IRNA synthetases, leader

Iranslation: Basic fcarurcs ol-genetic code: -l riplct codc. deciphering oi genetic

sequences. in vitro translation system. Post banslational modifications' Brief idea o

lraDslrtion in eukaryotes.

l\

o

. ( ir5r I)rnicipnlron

. \ j tt jrn,lt l)r'c\cntallonrasslgn

. \'11!l Itrnl Lxanl

I I slf\cr I R,ochc istt

Suggested Evaluation Methods

lnternal Asscssmellt: 30

lncnt qui,/'clils\ lcsl ctc

Part C-Learnin llesources

5th cditiorl. W.ll. Frecnran Jnd Conr . USA

Ihcor\

llccor$mcndcd Books/e-resourceyLMS:
l. Valoy SR. Croran JE & Freifelder D. Microbial Genetics, Jones & Bartlett publishers'

I Dalc .l\\'. Microbial Genetics ofbacteria' Jones & Bartlett publishem'

I llrrrr ll Genc Xl . Oxford University press.

t lrr!rlcldcr D . Molecular Biology Jorles and Bartlett Publishers USA
i I rrilrsh cr a/ . l\lolecular Cell Biology W.H freeman'

r \1.r1,,r SIl. C ronan JE Jr. & Fleifelder D. Microbial Cenetics' 2nd ed ' Narosa Publishing House

;. (irrdncr JE. Sinlmons MJ &Snusrad DP. Principles ofGenetics John Wiley & Sons

ti. Nclson DI- & Cox MM.Lehninger's Principles of Biochemistry 5th ed , W H Freeman and Company

U Klrrr \\S aud Curnmtnes MR. Essentials ofGenetics. Pearson Educational Intemational'

,,,i''.,i,i,n. ,t-r- w".rr., in, Lewontin RC and Caroll SB .Inhoduction to genetic analysis. w.H' Freeman and

t onro.rn\.Nc\ \'ork.

' r ri.,r.,',' ll) \lolcculur Brology ofthe Ccnc 6th cdilion Bcnjamin Cummings'

, I ,tn",t. ll cr a/ Molecular Bilogy ol the Cell sthedition Carland Science' New York and London'

'1k"..
I t' -,:,ri-,nent of MMlolcgY
' L;,.,1" :.ih *G University,

;(.l.,ieUK!"il f]'liA- 136 1 i9.

l5

Rcgulation of gene expression: Constitutive and inducible genes'

slructllral genes. promoter, operator Jegulator genes , concept

r('pr!'ssor.calaholite rcpression. Positive and negative regulation, lac' different

m[Iirtions sntdy of lac operon. trp oPcron and concept of attenuation and ara opcron'

slriDgcnt rcsponsc, ppcpp, cAMP as regulatory molcculcs

l5

End Term Examination: 70

Opcron concepl,

of induccr and

10> Thcory:30

5

l0

l5
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Part A - lntroduction

M.Sc. Microbiologl
)

Iledical lllicrobiolo

linal
.t

.t

.10

70

I0{l

t5

t-

)/ nt of Mlcobiolog\

'I

Narne of Progranme

Scmcstcr

Namc of thc Course

Course Code

Course T
Level of the course

P uisite for the course (if any)
Course Leaming
Outcomes (CLO) pa thogenic i ry

. Student will

S nl toeb runderstand the c f ass cal and ln ltllar t_. ll

o2 be able to tanunders rhd e f nl icrobes throspread rh r trugh tlil (ibody
nl hanc rsn') to ac theuse damaSe

understand enlthe of lllnewergence asfections as aflou todsmelllecumo nllar icrobia epidemiolo gv
SO.l entstud be Ieab understan dto the vaflou mechaniS oslns f anllrn icrob I-e il\l I ddiid a sl crap Iesgno pnnc p

.n24-MtC-203

.:100-l9e

Theory Practical
Credits

4 0
Teaching llours per week l 0
Intemal Assessmcnt Marks 30 0
End Term Exanr Marks 70 0
Max. Marks t00 0
Examination Time 3 hours

Unit Topics

Part B- Conteflts ol the C{rurs(

Contact I lour.s

tru rfo The nlexa nct- I set 9 lr nso ask l*o ltq esU tllng tiom ca h tlU andu es1 nu ntakiP sory coulse leaq by rng outcom CLOs cnlong SIOD dera) T Thc cot)) u npul rl q QuoN il stcon at least 4 co en tire llabpans TheennS exant lneesy beil ired Itent 5 ue5req on tlpt qu nlo eachfrom un an thed trues oll Alt onsuesti marks.

iology in Medicine, Classification ofmedically importanr

ost pathogen interaction: Definitions _ Infection. lnvasion, pathogen, pathogenic
irulence, Toxigenicity, Carriers and their types, Transmission of inl.ccti

enrs occurring immediately after the entry of the microorganisms in host in relati
cstablishment ol' int'ections.

rty

ignificance of Microb

fect

Ncrobes orrnal nl btcro ai offlora the h ounl n bod om1n a oUorav skif t1 rh roatcye.
ntes IN al andtrac ta lrac t1 onurogenr Sou rces, or-l UI]pp

socoDl al and c()mm un ired n fecacqty odc\I f I]1ra snt ss oD caln fs tl
CIh cs nves onty I iclcmip cgal diseascscp

hophysiologic effecrs of LpS.

II

orphological, cultural and biochemical characteristics ofand epidemiology.
echanism ofbacterial pathogenesis, lab diagnosis, prophylaxis and control of

cally important diseases caused by: Slaply lococcus qureus, Group A Streptococci.
ebacterium diphtheriae, Clostridium ,etani, Bacillus ahthracis, Leptospira

nterrogans, Treponema pallidum, Mycobacterium tubercl)l,
Vibrio cholerue, Niesserriae, Haemophilus infuenza,

rief note on chramydia, Rickcnsia Mycoprasama. anaerobic bacte ar infections
typical Mycobacterium, Zootroric baclerial pathogens,

nd Salmonella

,ltrI] abacreri ve modes acllofagent on h one ex le each lnhamp bi orti io nuc
d csth n h bi onsyn Io cel wal s hcs hln b lovn s. o cf e mctT) bran nctfu n
b lto !-s of IIp.ote thes hIN b oftolssyn tame bol lsDl

edical bactcriologl:

osis, Escherichia coli,
Helicobacter pyloti,

1o .>.

CC.7

I

Students will

I

typcs

I



l5
edical mycologY:

orphological and cultural characleristics ofand epidemiology, mechanism of fungal

rhogenesis. lab diagnosis and treatment ofmedically important diseases caused by:

Tinea versicolor. Cutaneous mycosel Mictosporun'

1 rit h ryhrron. DPidermoPhyton.

Subcutaneous rt'lycoses: Sporotrichosis, Chrcmoblastomycosis, Zygomycosis

oses - Hisloplasmo capsulatum, Blastofiyces dematitidis'

neolbtmans, Coc. idioides immilis, Poracoccidioides brasiliensis
\\lcmic N4vc

Ctttpnryc() tgiAspealscst Lrl(n1 1rl)
\'l l1seofu(;riBterlclnofofnt lrnc n.'Chanlir ,llt

lt

upcrllcial Inycosis

l5

trrrcephllilis vjruses. Briefnote on oncogenlc vlruscs

of.

Tt
T,

rex ctmndil5rsto (lralaboest agnr)ll dll thogcnpas)rp
GEtlt used blttidn tsea sesotozoat' b1p

Ler r/.9

AI

pid

le

adi oslsesln ht, agt s.tll d iolog) hogepalt! ol'n pertp r'(r
rLln l'luenac scdd asesrra bylll rto nilcardnlI(ll ptnrre lv

trPolCB andD ionr.vcliE.IISPIChcl I lepatiox.llR b a.LlllrMll L's. ps
arducer aPY e DengRab ESlrus1I lllaPtll Dlirlltl P

ts: Mcchanism of action ofAman tadi lovir. Azi idinc
\ !1trv ira I

End Term trxamination: 70

70> Th€orv:30

WrittcD Examinatiol')

t5

ltl

t\

- I hror'l

. \li(l lcfln la\arn

lnterral Assessment: 30

Suggested Evaluation Methods
on c

. ( lx \. l'articipalion

. Scnllnir p resenlatr0n/asslgnm ent/qui/class test etc

Part C-l,carn in llcsourccs

. \rl.rnthilnilrilvnnan R and Jcyaram Panikcr CK. Texthook of Merlical Parasitology 5th Dd and 8th cdition' Jay Pec

blothcr's Medical publisher. Pvt. Ltd.. New De lhi.2o0,l

r l(rrrrrn S. \'lcdrcal Microbiology. MJP Publishers' Chennai.2007

. \rr,.rr llalazrtndeh. Microbiology Titles Basic Bacterio logy, Parasitology. Mycology 2008

. sirt,hash ( hitndra Parija.Textbook of Microbiology and Immunology. A division of Rccd Elsevicr lndia Priva

t imited. lst edition.2009.
o Jawetz. Melntck. & Adelberg's. Medical Microbiology Twenty-Sixth Edition Thc Mccraw-Hill Companies' Inc

:010.

It.
V " t of MuobiolcgY

A;;,#'#;KLiiiU

/l--:

I

lnrcdicalll intportant

ll((onllllendcd Rooks/c-resourccs/LMS:
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Parl A - lntroductioD

thc basics of computer. ils lun

M.Sc. Microbiol

Biostatistics and computer for biologists
M24-MIC-204

CC.II
.r00-199

,

clronlng und various dcr rccs

I oral

-l

.l

O L Thc srudcnls will know
attached to computer.

02. The student will be familiar with MS oflice basics as well as basics ofoperaring
system and networking

03. The student will be well versed with different statistical merhodst principles oistaristical anatysis ofbiotogicat data. M"".ur". oa;;;;ii;n"J""nf, iirp..rion, .t 
"on"."and kunosis

co4

Part B- Contents of the Course
lD rti for tter Thc cxaminer will set 9 qucstions askinmpulsory question by taking course leamin oulconres (CLOs) into considI) will consisl at least.l parts coverin g rntlre sy llabus. The examinee w-illucstion from cach unit and thc com ulso uestion. All

Studenr will undersrand Larpe Samole Test based on Normal Distribution. ConfidenceInterval; Application of Chisquare tes't; Smatt sampte t"si Uas;;;;;;;a
F test.

g two qu!'stions liom cach rr

eration. The comDu
he rcquired Io artim

lsory queslrcn (Qucstrotr

stions will rral marks
pt 5 qucstions. sclcctil]r

( ontucl II0rrr.,.

nil and rrrrt

l5

lrman,

Dec, 
"- 

rt ment of Midlology
i11 rr :!15fi g1;g University,
:i. rli,,, ;.t:ErRA- 1361 1.9.

Session:2024-25

Name ofProgramme

Semester

Name of the Cou.se
Course Code

Course

Level of the course

foSII le r htPre-rcqu oc r!l I f( any )
Course l-eaming
Outcomes (CLO)

Theory Practical
Credts

4 0
Teaching Hours per week 4 0
Intemal Assessmcnt Marks 30 0Ilnd Term Exam Marks 70 0

l0
10Max. Marks

100 0 l0{)Examinarion Time .l hours

I nit Topics
I cti

ter;

t) lrrod oIl to m terU CIas :] ficati t:p f nl{o ulcrcomputers p neration low
uD) a hnd cvc Bgh Dock Ilanguage ragram IIDcsccompu ofon heacpt

ck deu tat fo -o illncep devrnpul cornutp lccsj nnlcrs d npr nl llterpre 1.
n frame dall su com ter errthper aracchpu cslclisti antl cti ah lls IIBapp YTEB

of \l emrlncept T I l\lr! c[topesv onC f ('ry cn tra Icpl ro nUP (' LiPn8
ntro Unr CU dan thmetAri c lc nU IILog (Aru)
ta rc 0n tita on andpre sto -b coraSe nary des, ans1clil5 dbinary rell5 av l)ns jr

oBo ea t1 o o Dipers ltffere bnum ers tems andsy c(ln El\ ons. Seco ndary
media.

II
uto tbrmat, Linc spacing.

ll

etlvo l!aslcsrking S dala ar)haring aDhere, cThvlulle, ofuses aetwork mCom no Iopcsty briH d cnnetworks, tworksv IIo n rk l'!_
Ntructured dwork and roto oc s, Np elwork nled \.,a. elwork hardwarcllct IN eltenl rks S cccantgn

ord Basics : - Formatting Text and Documents

lunc1
lcro efr cel el)ata n htry grap f'uncllaggrc ongat fbrnr u n dln n\studen IS alc x tede( htr) ep fami IAI h I]a o nspera

ri npera bat)r sicssvste Ov eth ofp o nurpose pera nl Is.v vpes
tl Pro dng systems ll CIng Run n Il1 \4ng grapro anag ngrda arc hancEn I] an ulrOSg liu aret_v

s, Borders and Shading, etc

lzrY

-1I

I

I

\$t

4

,t
interface.

topologics

Overview.
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ll

bles and their graphs, measures ofcentral tendency (mcan, modc' mcdian) and their

.p"rsiun. Concefts of moments, Skewness and kurtosis lntuitive definition of

rtlom variables. probability mass function and Probability density function'

t:rtldirrd distrihution: binonlill. I'oissoll

les ofdesign oiexperiments, treatment, plot and block

biectivcs .Population samples. tiequencyiostatistics: Statistics. its meanrng ando

\l)cctallon and variancc

fi
llesli

ell

lr,) L'n (litIl lnt gPellll
itrhI hc pccIIn f odII dl) tioll tlnlI n:ri istri(ltl

tlc tha11 dn llnds quadratrcf1. FZ lnglc test,) t.I f oa a nolel)c oall cocffio colr c on,Iocttc rcncs ()tlL CSn I rcctnt oh Ll grcilq

iicancend h I gtr
thrccofSurcIIB fc 9Xit ftssl tiorlcac potla d vcenfo nn{II il

ir\ rc frlnclp

and normal distribulion with their

60

End'l'trm Examination: 70

10-I) > Theory:

5

l0

Written Exatnination

t5

t\

. 'I hcor\

. l lx\: Pa icrpitll()n

Total Contact H

Scln inar/ presentation/as signmcnt/ qui/class test etc.:

lnternal Assessmcnt: 30

Sugges ted Evaluation Methods

Part C-l-carning Resourccs
e Mirl- Icrnt Fixam

litcontntcndcd Books/e-resourccs/LMS:
I Rosne l]. l'undantentals of Biostatistics, Ccngage LearnirlS'

l. Zar JH. Biostatistical Analysis' Pearson Education 5th ed'

l. L,rnrpbcll RC .statistics for Biologists' Cambridge oniversity prcss-

L l)anicl \l W. Biostatistics: A Foundation for Analysis in Health Science' 6th ed ' John wiley

5. Sncdecar GW & Cochram WG. Statistical Methods, Oxford Press'

() \\ hitc Ron .llow Computers Work? Techmedia-

'Y*[*****

I LoJ-

I

I



Name ofthe Programme

Semester

Name of the Course

Course Code
Course

Lcvel ol' thc aourse

(ifP uisitc for the course
Course Leaming
Outcomes (CLO)

Theory Praclical
Credits

0 4Teaching Hours per week
0 EIntemal Assessmcnt Marks
0 .i0End Term Exam Marks
0 70Max. Marks
0 r00Examination Time
0

oDlrnls

Demonstration of agarose gel electrophoresis-
Demonstration of polymerase chain reactron.
Calorimetric estimation of DNA & RNA
To isolate plasmid DNA from a given culture.
Toprepare agrose gel and to run the plasmid DNA samples
lsolatton oI chromosomal DNA

Iso a o n of las I)mid Np ust kaalby Iiner18 v'rIilns rlnaIi) tlon I smr (I DNp b usln aC (l 2v c
otlon fPrepara lcom NDgen from abacteri

NA content.

lreatment for transfonnation

ti0 he n ntti ut'llr I Dp v
IPreparation ED ecompet C (' I2by

rnn scssIIl cn

nto Class Partic ipation :
5

s n) atn /Dcnt onstration/V il oce/Lab records etc l0. Mid -Term Exam
t5

Sessio n: 2021-2-

art

e stu enl
02. The studenl will be able ro c

PCR

LO3. The student will be able to
04. will leam rotoco I about isolation

Part B- Contcnts of the Course

[-lrlua rir)n \lethod\

art rn n rccs
u

ll uc

M.Sc. Microb iologt
,

Practical hased on plpers M2.t-MtC-20t &
M24-lflc-202

M24-MIC-205
PC-3

.100-4s')

eto lso te Senomlc a p terla cu lulcheck pu ry of DNA. through agarose gcl elecuophoresrs unrl

perform transformation s
ofchromosomal and

tudy ofbacterial cultutcs
lasmid DNA

'lbtal

-10

-,-0

l0()
4 hours

etDl \anl ntt on:
70

tva-
the practica
oce. wnte- up and crecut

S

ron r) I

nre
1 . Cappucino JG and Welsh CT. Microbiology: A laboratory manual. I lth edi tion. Pearson.Thompson DA. Biochcmi stry Lab Manual.3rd edition

Segel IH. Biochemical calculations: how to solve mathematical problems in general biochentisny, Wilcy. lnd l:drtronSam brook J & Russell D. Molecular CIoning: A Iaboralory manual. 4rh edition. Cold Spring Harbor laboralory lrress.Collee JG. Fraser AG, Marmion Bp & Sinrmons A (cds.). Mackie & McChurchill Livingstone, Edinburgh
Atlas RM, Parks LC & Brown AL. Labora

artney Pracrical Medicai Microbiologl

tory Manual of Experimental Microbio
Ltft.

rntof Mldldo$,
t'a '.lniversiv
lsTRA-136119.

l/ '{k

lr-- 6

logy. MosbyYear Book. lnc.. Mrsso

-1

-1

I
I
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Session:2024- 5

a uro orl

Parl B- Contents of the Course

eJ

fcachrng llours Per we€k

llll
l:rl

-\f

clnrl Asscssmcnt Marks

r.l fcrm Irranr Marks

r', \ Iarks

I \.rrriirlllion Tinre

oI ltn ts

lk"
V i.ru,.rn*t of MlcmbiologY

Kuiuk;:retra UniveEitY'

KURUt,.SHETM-13611S

NI.Sc. Nticrobi
2

Practical based on PaPers M24-MrC-20-l &
M24- tIC-204

M24-MlC-206
Pc-4

100-.199

co urse (if any)I'rc-rcq uisitc ior the

( ourrc ('orlc
( ,rurse fype

I r\rl ol llrc loursc

resident microflora ofskin and oral cavity'

LO2. Thc srudent will be able to identify human pathogenic microorganisms on selcctive/

differential media following biosafety norms'

t-O3. The student will be able to leari measuris ofcentral lendency. dispcrsion. skcwncss and

kurtosis.
Lf)4. Srudent will lcam about discrctc and continuous random variable' correlation and regression

Emphasts with examples on how descriptivc statistics hclps in analysing biological

sciences data

le and is acquainted with the
LO I. Thc studert will be able to perfonn sterility (esting ofa samp

TotalPracticalThcory
l40

880
30300
7o700
1001000

4 hours

ourl
t20

'rCBS agar: Hektoen Enreric agar; XLD agari Endo agar; Salmonella-Shigella

rurar: Dcoxycholate citrate agal

-1. I o study pathogenicity of Srap h)'lococcus aureus by coagulase test

j. '1ir dcrnonstrare thc liberation of ammonia liom nitrogenous organic compound

( ir urnronitlcation )-

'1. l-o perfbrm steriliry testing ofa sample'

5. I o study resident microflora ofskin'

6. To study residert microflora oforal caYity

7. Handling ofdata using measures ofcentral tendency'

l{. Handling of data using measures ofdispersion'

9 Problems based on skewness and kurtosis'

Frnding Karl Pearson's correlation coeflicient and interpretation ofresult'

,fpplic:r*tion of Chi-Square Distribution and interpretation of result on given data

tbllowingof pathogcnic bacteria on

c. Clti-sc1uiLre lcst of goodncss-of-fit

nredia

l. lb study cultural characteristics

selecti vei dift'erential

IO

rl
\C1

a. Chi-square tcst of Proportions.
h. Chi-square tests ofassociation

2-o 7

I

l

I

0



Evaluation Mcthods
ernl t

Class
5

. Scm a oce/Lab records ctc I
-Term

I

elccutron owntc-uoce. anp
rh practical

I Collee JG' Fraser AG, Marmion BP & Simmons A (eds.). Mackie & Mccartney practical Medical Microlro'rurChurchill Livingstone, Edinburgh.

il,*lfr.*' 
Parks LC & Brown Ar' Laboratory Manual of Experimenrar Microbiorogv. Mosbyyear Book, rnc.

a rces
rtJiolt

Wiley.
on. The World I,r.ess. lndra

the Hcalth Scienccs by. John
Statistics Vol. I & IL 8'h ediri

: A Foundation for Analysis in
Dasgupta B. Furdameatals of

3. Danniel W
4. Cooa AM,

W. Biostatistics

Gupta MK and

'*\*o***.

\t'?

I
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Part ,{ - lntroduction

\amc ol thc Progranme

Scl]rcslcr

\lrne ol-lhe Courue

( our\c ( ode

( ()ur5a I r1)c

I .\.1 .r1 thc coursc (As

ur:rtr foI the course (il anY)

( rcdir\

Annexure-l

( oursc l.carnins Outconlcs (CLO)

.\li!'r conrpletrl1g this course, the leamerwill be able

It'achtng Hours Per week

lnl!'lrirl AssessnteDt Marks

I nJ lcrm lixanr Marks

\l.r\ \l.Ik\
l:rlnrrnrtion I inrc

Ittr t-

((nnPLlls(
\,r I ) rr rll consisl at least 4 P

PNrt B- Cortents ofthe Course ( \\ i tre ar ailable from conlmon Pool)

IillIls r l'a tter: The exanincr will set 9 qucstions asking two questlo ns liorn each unit atld one

'L' .lrr,.'.rr,,n b! lakln! coursc learning outcomes (CLOS ) into consideration. The comPulsory question (Qtrestion

arts covcring entirc sY llabus. Thc examinee will be required to attemP t 5 questions. selccting

ucsuon llom cach unit and the com lso tion. All s will ca ual marks.()ll( (l

t'nil
T_

_lr

TTI

/

on ou rl

an

partreent of Mlctobioloor

rriksiietra UniversitY,

M.Sc. Nlicrobio

Constitutional. Human and Mora I lalues. and [PR

Nt24-CHNr-201

CI I}I
400-J99

NA

CLO-l: Leam the differcnt Constitutiona

rights and duties enshrined in the lndia Constitution

CLO-2: Understand humanism, human virtues and values, and ide

of lntemational Peace.

CLO-3: Grasp the basic concepts of Moral Values and Professio

Conduct which are required to bccome a pan of thc civil soci

and for developing professionalism.

CLO-4: Understand concepts oJ lntellecrual Property Righ

Copvright, Patent, Trddenat'k etc

I Valucs. Fundamen

ctv

PI lansm
TotalPmcticalTheory

20

0l
t50t5
t50.t5
500r0

I hours

Contact HoursTopics
s

Constitutional Values:
HJorical lcrspective of Indian Constitution; Basic Values enshrincd in the

PrcanrbleofthetndianConstifution;conceptofconstifutionalMolality;Patriotic
l'llu,rs and Ingredients Nation Building; Fundamental Rights and Duties: Directive

Prrner lcs of thc State Polic
1

isti c llcsalnlu
lnanCS uI IIoR onsr l)S al011sasC \'l Pdant1un1TI |1nTrl il

ocl c andthaftnonH ry
.Yrh cittB v
K tuLI kammbasudhaidBrotherhooandD al ar)ll PeacI telldil LI c

8\loral Valucs and Professiorta
L,ldcr\tanding MoralitY and

liuildirg; t-thics of Rclations:
( ;cn(l.r S!-n\itlration; .{lfirmat

I Conduct
Moral Values: Moral Education and Character

Personal, Social and Professional; lntroduction to

ive approach towards Weaker Sections (SCs. STs.

()l:i( r. I:\\'S & DAs): Ethical Conduct in Higher Education Institr.llions:

Prolcssional []thics.
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