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Department of Microbiolow

Under Graduate Programme

Programme Specific Outcome (PSO) in Microbiology

MicrobioloBy, an interdisciplinary subject in its core co,rse prepares students for knowing the basics of

both theory and practicar; fi*ther focuses on the overrapping Jomains with the other streams of biology'

The main objective of the program is to train the students about the knowledge of microbiology and

ignite young minds to think innovatively and nurture scientific temper as an outcome of attending several

awareness programs, scientific lectures, and interactive sessions and thereby set their career and

Date ......,.........,.........20
Rel. No.

professional goals.

pso-l:To provide detailed knowledge about the history of development of the subject through the ages'

the awareness about the starwart discoveries; different groups of microbes from primitive to newly

evolved one; modern hierarchial and taxonomical status

pSo-2:To make the students familiar with the scope of apptied field of the subject in areas like food

environment ,agriculture & biofertilizers, microbial geneti.r;uu""in.r, immunology, , molecular biology'

recombinant DNA technology, medical & pharmaceuticals, virology and hence utilization in the

research and industrial sectors'

pso-3:To prepare the students with the knowledge rerated to laboratory based studies, hands-on-

training, skill development for high-end instrument operation'

pso-4:To provide knowledge to the students about the potentiar of microbiological studies to become an

entrepreneurinagriculturalandsmall.scaleindustrialaspect.

pso-S:To provide the knowledge about the environmental issues, intervention of microbial consortia and

microbial physiologyfor development of cleaner technology and hence sustainable development'

pso-6: Microbiome riteracy for better management of human hearth, environment and societal problems
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pSO-7:Enable the ;,#;;. to deverop aptitude to study-the subject in its interdisciplinary aspects and

have some basic knowledge in biophysial chemistry, bioinformatics, biochemistry' Plant Pathology'

metagenomics, Genetics, IPR etc'

pSo-g:To enable the students persueM.Sc/ M.Tech or Medical degree and eventually earn Doctoral/Post

Doctoral ferowship either at nationar or intemational level. H.rp the students to build the successful

career in Microbiology either in academy or in industry'

pSo-g: Inculcate scientific, analyticar and probrem sorving skilrs developed by microbiology graduates

which are high in demand by employers especially at industry level'

Semester I

Gc{:lntroduction to Microbiorogy & Microbial Diversity

Theorv

HltJ,tl':[gfl.'"il:fr:T:ll[:H:3,'""fitJ.t orthe discipnne or Microbiorogv and the contributions

made by promineni scien-tists in this fierd.To'be aware aoout the History of Microbiorogy as well as to be

concerned about its develoPment'

#ffiiX;:"J.diJ'J::""?:?llli"'J'"r:ilTf::':l?:lif:[:lli'#:'"e,i[["ffi:?ffi't""'rurar&
aceilurar), methods to organize/crassify iii"r", "no 

basic toors to study these in the laboratory'

Unit 3: An overview of scope of Microbiology

To know the varieties of scope ,eg"rdin-;M-;36iotogy-"nl "ppty 
it on practicalfield

students sha* gain knowredge as to noi mitroues iin ue priti, work in many ways; making life savings

drugs, the manufajrr" "i 
uTrtuers, creaning;t porution, plJir-"ing tooo anddrin-k; how they contribute

to d igestio n, pro lnotJ d-"'JrI J'"m ."t.9" i m-rn L ne system- a nd detoxify

harmfur chemicars. Microbes are vitaryim;;;H t,i 
"rr 

rit"i*ms on Larttr' As versatile organisms' they

pray a major rore in"vaiiousoio cner{i."iil"1=rr*-.r"n "r'uioo"gradation, 
biodeterioration' climate

Ii"i.g", i"6dspoilate, epidemiology and biotechnology'
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Practical

,,1;:i1$::r"$'"#tlil:?'Ji:*l[iJ3:5'"',r["f:fl:rDeverop good raboratory practices , 
Adopt

sterirization techniques, media pr"p"i":tion.Abre to perrorm- n"!i.-"*periments t-o grow and study

microorganisms in t"'r"no,"torv.giporri" to concept oi various micioorganism through permanent

srides.Understand principres of steritizaiin oi.rrirr"'r"oi.l!r"rr*"i" andplastic ware to be used for

ffltjr3#fj"3l.,l'3,fr;. of a number of anaryticar instruments which the students have to use durins the

study and arso r"t"i'll microoiorogists tlil;*orming various raboratory manipurations.

Learned handring and use of microsc#l;itt" Itua,y oi ,i"roorg"nisms which are among the basic

ski*s expected from a practicing microlio-t6gi.t. rn"y 
"rio'g;iintroo"u."a 

to a variety of modifications in

t*;:ffi:"S's:3i:gl'""f,1i",H.[n;. which may be required to be handred bv microbiorogists'

CC2l- Bacteriology

Theorv
Unit t: Cell organization
Describing tne importance and mechanism of the central dogma of life

Describing tn" .truciuie-"nO trnAion of different components of a cell'

Differentiating the ."ir"r"i and molecrh;H;;*."i u"t*""n prokaryotes and eukaryotes' Describe

characteristics of bacteriar ceils, ceil ;[J;il;;;."il *"ii *r[o.itioi,, and various appendages like

capsules, flagella, or Pili'

Xfi',il3":ffi[1itfsJ];",ff!8"?1? pr-^:lrliig,^::rg,.," 
^I:if.'"""ffi;?X";;''H':t"i,ltiria 

in

microbiorogicat meoia to 
-oeicriue the t""trr". oi uaaeiiai coronies. Understand the concept and

'JHT"Tnil.ffliA:::$inins-or recent deveropments in host-microbe interactions, svnthetic biolosv'

ui"or" 6rt non-culturable forms of microorganism etc.

i"fltfiIffiti3of,li.ro.copy, its different typeg in opticar and erectron based microscopv' Also

presentation rnvov;o- *"rK"g principie-s tt-'opticar, sEM & TEM microscope with their components

working description. Ail micioscope'oE"ptv-,iiicuised about the contrast, apprication, advantages

&disadvantages .Light microscopv is tne simprest to* oi ritror"opy. rt has tools that are used to

observe the smal organisms or object and even macromorecures. ti has wide variety of microscopic

tools for studying tne oiomolecules 
"no 

uiorogicat proces."... rt incrudes all forms of microscopic

methods that use 
"r"ato..gnetic 

radiation to achieve magnification'
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Differentiating concepts of aerobic and anaerobic respiration and how these are manifested in the form

of different metabolic Pathways in microorganisms.

understand the Process of binary fission and other

expression for measuring growth, understand the

Unit 6:
a large number of common bacteria bY their salient characteristics classifY bacleria into

groups, assign names, identifY them. UPd ated knowledge archae and eubacterial systematicsDiffrerentiate about

and taxonomy as per lnternational Code. Guidance for use of Bergy's Manual.

Unit 7:lmPortant Archaea & eubacterial
DiversitY of the microbes both archae baclerial and

Acquire a
eubacterial

CC2:, of different tYPes of media
Perform basic laboratory experiments to study microorganisms; PreParation

bac{eria in the laboratory;
,adopt various staining techniques, methods to isolate and Preserve

estimation of cfu by Pour plate /spread Plate method.

Understand PrinciPles that underlie sterilization of culture media, glassware and plastic ware to be used

P;i ^ !i.1!-
Dkritbe Ci::t:tti Ildj !,::' aoliege

ri,0.- D, Rctasar. l'-S- - .)';;.';:ttilot
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ti,l1:tt::,1"J"ffi1,X,31*", 

" 
number of analyticar instruments which the studentg.have to use durins the

study and atso later as ,i.roUiofJJi.6 t* p;rtoiming ,ar'lors laboratory manipulations'

Learned handting and use Jt lii"ior"oi"r for ttte .studi oi mrcro6rganiims which are among the

basisskills expected n", J'pl#i;'s'fi";ib!9l99-'f in"v tito git introduced to a varietv of

modifications in the microscopes for specialized vlewng'

Understand several separati";?;ff;;";i"n ,"y 5" required to be handled by microbiologists'
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Semester 2

CG3: Biochemistry
the students abilitY to

for the develoPment

Unit Unit 3: Lipids Unit 4: Unit 5: EnzYme Unit 6: Vitamins

Understand how the carbohYdrates make the struc{ural and functional components such as energY

generation and storage of food molecules for the bacterial cells
activity and other

Conversant about multifarious function of proteins; are able to calculate enzyme

quantitative and qualitative Parameters of enzyme kinetics; also, knowledge about lipids and nucleic

XB[tio r"*" buffers, study enzyme kinetics and calculate Vmax' Km' Kcat values'

quantitativequalitative and
biomolecules and building

CC4: Gell BiologY
fn

Unit 1&2
Detailedreviewofstructuralandfunctionalorganizationofthecell(bothprokaryotic&eukaryotic)
inctuding important organerres iliih .plt"i i"t"6n." to niJf"*, ttt" 

"'ont'.otting 
centre of the cell and

nuclear organization'

Unit 3
Understandingtheroleofcellorganellesinvolvedinproteinmanufacture,itsfunctionalaspect(sorting&
transport).

5?- -:'--
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Unit 4&5
understanding of the physrological and molecular 

'aspects 
of cell division' cell cycle' cell death' cell

renewat and celt signating; 
":[dy 

#ffiii;" ;gnm"idoi the events in cellular context'

organeeles,hand-on-training for preparation of

MicroscoPical studies on different cellular entities,

samples to study cellular division(both mitosis and meiosis).

Semester 3
GC5: VirologY

Unit 'l Nsture & Properties of Viruses

To understand the basics of MrologY'To get an overview of viral classification' viral characters and

history of Virology.To get an overview of the scoPe of MrologY

Unit 2 Bacteriophages
viral cYcle.To

To understand lytic and lysogenic cycles' To un9:rst?ld 
lhe 

role of early & late proteins in

,"d;;i;";ih" regulation of transcription in lambda phage'

Unit3 Viral Transmission, salient features of viral nucleic acids & rcplication

Basic concePts of Baltimore classification' To know about replication strategies' multiplication, caPPing

and tailing mechanisms' release of virions. To get basic idea about altern ative sPlicing' terminal

redundancY, long terminal repeats etc.

Unlt 4 Viruses and Gancer

To acquire basic knowledge about oncogenic virus' To understand the basic concepts of oncogene and

proto oncogene.

Unit 5: Prevention and control of viral disease

Students should be familiar with different antiviral compounds as

"Ji"i. 
i" S* 

"lear 
concept about interferon and its mode of action'

well as should know their mode of

6
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Unit 5: Application
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Deverop crear concept about how the knowredge of virorogy can be appried in

technoiogy, gene therapy, phage display'

practical training for plaque assay.study of the struc{ure of important plant,animal and bacterial virus

;:d;il;;loograprrs' si'ov 
"t 

cpi of virususing electron micrographs'

recombinant DNA

cC6: MIGROBIAL PHYSIOLOGY AND METABOLISM

time, diauxic

Unit 2:Nutrient uPtake and

Togather knowledge about Passive and facilitated diffusion. To get the concept of primary and

secondary active transport, symport, uniport' antiport.

Unit 3: Metabolism- Aerobic

To know about different sugar degradation Pathway like: EMP' ED, PPP, TCA cYcle. To understand

basic concept of ETC, oxidative phosphorylation, uncouPler'

Metabolism- Anerobic and fermentation:
Unit 4:
To gather knowledge about different types of fermentation: Lacitic acid, Alcohol fermentation' To

understand the basic concept of linear and branched fermentation'

Unit 5: ChemolithotroPhic and
oxygenic and anoxygenic photosynthesis'

To get basic idea about hydrogen oxidation'
and green sulphur bacteria, Cyanobac'teria'

To know

IPAL

Dhntba C Halder Collep

about phototrophic microbes, purple
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Y:1'-;"Tt::"filr#;l["Jilf:-rogen.nxation^and 
hence deverop correration.with rore or microbes in

agricutture. To learn the o,rd;"n;fietioJot assimiratory and dissimilatory nitrate reduction'

Practical

Acouire knowledge and training to' ilfri-iilf:':.:l the growth of bacteria bv turbidometric and

standard plate count method; g'eneration time and specific g;dh tttt calculation' Also standardize the

effect of various parameters #"Aing bacierial growth'

Yl'il;-t:ffi1fril:.":f-"lli:i$"JilT;ffifl* structure, dirrerent tvpes { DNA(A-DNA' B-

DNA, Z-DNA). to uno"rstana tn" 
"""""pt "t 

a"naturation, t"""iri"ti"n, significance of cot curve' linking

il;;.;;6"p concept of mitochondrial and chloroplast DNA'

Unit 2: Replication of DNA in prokaryotes and eukaryotes

To get basic idea about dt#;;;;r.plt;ation techniques; Bi and uni directional, rolling circle'

thetamodeofreplication,conservative,semiconservativ",disp"ninemodel'Tounderstandthe

Gil;". of enzymes and proteins involved in replication'

Unit 3: Transcription in prokaryotes and eukaryotes

Basic knowledge uuo* o-.."Niion, oirr"r*iut aspects from replication' To get concept about

promoter, sigrificance "f "*y"tt 
*Otranscriptionlactors involved in ffanscription'

CG-7: MOLECULAR BIOLOGY
eon

Yl'::;ff::Iffi::l[T:'i'3;"i*T:13',-'*,on' and exons' RNA spricins' cappins' porvadenvration'

fi unJerstana the significance of RNA interference'
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Unit 5: Translation in Prokaryotes

Basic knowledge about translation

elongation, termination and role of

inhibitor.

Unit 6: Regulation of gene expression inProkaryotes and

To know the DNA methYlation and Histone acetylation mechanisms for changing chromatin structure' To

understand the concept of trp and lac operon'

Training for quantitative estimation ofnucleic acids and method of isolation from bacteria'Hands on

experiment of Agarose gel and PolY acrylamide gel electroPhoresis' Develop ideas aboutdifferent types

of DNA and RNA using Photomicrographs'

SEC A2: BIOFERTILIZER AND BIOPESTICIDES

Unit 1 Biofertilizer

The students at the end of this unit shall get an overview of the imPortance , use and benefrts of use of

biofertilizer. TheY will understand the advantage of biofertilizer over chemical fertilizer, theY will also

understand the isolation

utilized as biofertilizer.

processt characteristics and field apPlication of different microbes that can be

Unit 2 Non symbiotic Nitrogen

students will understand the isolation process, inoculation, mass produc'tion and application of free living

nitrogen fixers.

Unit 3 PhosPhate solubilizers

Studentswillunderstandtheisolationprocess,inoculation,massproduc{ionandapplicationof

Dhrul,a I Collegc

and understand the mechanisms

translational factors. To get the

of translation initiation,

concept of translational

phosphate solubilising microbes'
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Unit 4 MycorrtrizalBioiertilizer

students will understand the different types of mycorrhiza along with host plant that

They will leam the import"nc."J-pr"lrit-i"" "t 
Vn-nf inoculum and its field application'

Unit 5 Bioinsecticides

Thestudentsattheendofthisunitshallgetanoverviewoftheimportanc'e,use-andbenefitsof
bioinsecticides. They will ,"o"ot*Jti" "aiant"g" 

of bioinsecticides over chemical insecticides' they

will also learn the irport"n"" oi riral insecticides ": 
*-*;. bacterial insecticides like Bt (Bacillus

thuingiensisl.Enabte the .,ri""i. 
" 

i""""p aptitude for field application to control pests'

Semester 4

GG-8: MiGROBIAL GENETICS

Theorv

Unit I Genome Organization and ll'lutations

Toacquireknowledgeaboutmutationsandmutagenesis:Physicalandchemicalmutagens;Molecular
basis of mutation.; Fun"tiond ffiiffiGZnd g;in of funaion mutants); Uses of mutations Reversion

and suppression, rr" ,"r"i"niJ,Jniol 
"na 

int"rg"ni" 
"rppr"ssion: 

Muiator genes ' To understand the

basic concepts of Ames Test'

Unit 2 Plasmids

Toknowaboutdifferenttypesofplasmids-Fplasmid'RPlasmids,colicinogenicplasmids,Tiplasmids,
linear plasmids, veast- 2 ; ilFs;"'' Basic ide-a ."b"'i 

;;;i ;;ge' ptasmid-incompatibilitv' plasmid

"rpr,nl"ir",i"gulation 
ot copy number' curing of plasmids'

Unit 3 Mechanisms of Genetic Exchange

Basicconceptabouttransformation'Conjugation.ToleamthemethodofdistinguishingofGeneralized
transduction and specialized transduction

r
ilrt'::i::'
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Unit 4 Phage Genetica

ToknowaboutT4phage,tounderstandthegeneticbasisoflyticversuslysogenicswitchofphage
lambda.

Unit STransPosable elements

Tolearnaboutprokaryoticandeukaryotictransposableelements:compositeandnoncomposite
transposons, P element, ry-Jrotransioson' mutranspos;;: i; get basic idea about the use of

transposons.

Practical

transformation, transduction

n on bacterial cells.

Plasmid DNA isolation' Study the

GC-9: ENVIRONMENTAL MICROBIOLOGY

THEORY

Unit I Microorganisms and their Habitats

To know about soil texture, different micro niche(aquatic, terrestrial, ocean).To understand the concept

iiexremoptrites; i'e. thermophile' barophile' halophile' etc'

Unit 2 lliicrobial lnteractions

StudentsshouldbefamiliarwithdifferentMicrobialinteractions:(Mutualism,synergism,commensalism,
competition, amensatism, p"r*i i.r, oi"i",ion.)Microbe-Plal interaction:(symbiotic and non symbiotic

interactions ). Microbe-anim"il"i"i"iion, Microbes in ,uiin"nt , nematophagus fungi and symbiotic

luminescent bacteria.

RINC
der Colkge
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Unit S giog"o"hemical Gycling

Toacquirethebasicknowledgeaboutdifferent.biogeochemicalcycle:carbon,nitrogen'
phosphorus, iron. To leam o"JIiA"" 

"Uo't 
nitrification' denitrification' ammonification'

Unit 4 Waste iianagement

To know about solid and liquid sewage, To leam basic.ideaabout primary, secondary and tertiary waste

water treatment. perrorm"tio,i u:i;;;! "; ;;p*i."nt otI6-J"lJ coo' ro know the application of

sulphur,

trickling filter' sePtic tank'

Unit 5 Microbial Bioremediation

To understand basic concepts about bioremediation and relative term biosurfactants'

Unit 6 Water PotabilitY

Tolearnthemethodofdistinguishingfaecalandnonfaecal
To acquire basic knowledge about MPN

coliform bacteria'

PRACTICAL

'!C i Ftll.
tl der Collegc

Dhrnbs Chan
P.S.-JaY agd,

P.O* D' Bdrosol,

lsolation of microbes (bacteria & fungi) from rhizosphere and rhizoplane.Assessment of microbiological

quatity of water. Determinationlii56 ot wa"te *"t", ""rJt". 
it'ay the presence of microbial activity

by detecting (qualitatively) "t;;;t(6y;rogenase' 
amylase' urease) in soil'

GG-10: RECOMBINANT DNA TECHNOLOGY
THEORY

Unit { lntroduction to Genetic Engineering

To acouire the basic knowledge about genetic engineering and Recombinant DNA Technology

u-ni iuJ""ur"r Cloning- Tools and strategies

To understand the concept ofmolecularcloning.To gather knowledge about molecular scissors

(Restric{ion enzyme), ."io, iooi" oi 
"loning 

like ironing ,""tor, express-ion vector etc To know about

im"rlnt tvp". oi vectors: plasmid' cosmid' BAcs' YAcs'

Sa uiii ?4 P$r8.anas, t' itt- 713 372
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Unit 3 Methods in lliolecular Gloning

Tounderstandtheconceptofdifferentmolecularcloningmethodslike:genegun,microinlection,and
eleclroporation.

Unit 4 DNA Amplification and DNAsequencing

To acquire the basic knowledge aboutdifferent ly.?:t 
of Polymerase Chain Reaction (PCR)

Techniques(RT PCR, Real firn" pt$' i" unaerstano tne "o*+t 
of primer walking' Sangefs method

of DNA sequencing.

UnitSGonstructionandsceeningofGenomicandcDNAlibraries

To leam the method of distinguishing Genomic and GDNA libraries, Toacquirethe basic knowledge about

preparation ofGenomic and cDNA libraries'

Unit 6 Applicationsof RDT

Students should be familiar with products of RDT (Bt. transgenic - cotton, brinjal), Human therapeutic

;d; ;Jil iecombinant vaccines (Hepatitis B vaccine)'

PRACT c L

StudentsshouldbealsofamiliarwithdifferentRDTrelatedtechniqueslikesouthernBlotting,Northern
Blotting, Western Blotting'

SEG 81: Food Fermentation Techniques

THEORY

Unit { Fermented foods

A NAAC Accredited Degree College Alfilioted lo lnivercity 
of Colcutta

nBarasatDist.-South24P'ganaswestBengalPin.l433T2.
E'mail:dchcollege@yahoo'com' Webslte: www'dchcollege'org

Phone: (03218) '222550 (Prin') /223-568 (Off')

Togatherinformationaboutfermentedfoods,understandtheirsignificanceandutil.rtyindailylife.
n*J"i"t. aboutfermented foods vs traditional food'

ESTD. - 7965

P !].tclnlL

Dhru!,a Chi tlal,ler Ccllegc

P,O.' D. Dcrosqt' P.S--Jaj''agot

:.iuth21Parga as. Pin- 7r3i72
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R4.
Unit 2 Milk

Milk a comPlete

basedfennented
such food will be

Unit 3Grain Based

Staple food croPs

products which can

Unit 4 Vegetable Based

Vegetables are imPortant

for fermentation Purpose'
of consumPtion as well as

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

food being known popularly;however k"9**l:T llout 
the whole array of milk

food can be understood uv t]# st'uaents; therebt interest and utility of consumption of

ttroroughty comprehended by the students'

of the country is mostly grain based However' knowledge about the fermented

i" ioi*a .ttlrld be duly understood for commercial purpose'

source of vitamins, proteins etc. How such specific vegetables may be used

if dissected,will earn benenciat-efteJs for the learners in terms of their interest

business Purpose.

Unit 5 Fermented meat and fish

Meat and fish Provideare important source of Proteins the Pivotal comPonent for keePing the bodY fit'

How such specific vegetables maY be used for fermentation Purpose, if dissected, willearn beneficial

effects for the learners in terms of their interest of consumPtion as well as business PurPose'

Unit 6 Probiotic Foods

To understand the concept of neutracelfood; i.e'food containing both nutritional and medicinal value. To

gather knowledge about types of microbes involved in probiotics preparation. HelP in understanding the

prime imPortance in usuage of probiotic and Prebiotic foods for maintenance of good human health'

Semester 5
GG11: FOOD & DAIRY MICROBIOLOGY

Unit I Food as a

The course is reasoning and application based, making the students eligible for higher studies, jobs in

various sectors and entrePreneu rshiP abilities. The students shall be acquainted with the basic

of food microbiologY' Learning the scientific methods students will gain knowledge of
knowledge

in food.

-L
:,i ! itt !,.. t C.ll'tgF

i'.-\.-.i:11"
Pi* i'

' -:i:i 24
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Unit 2 i,licrobial sPoilage of various foods

Students will gain knowledge about microbiology of the spoilage of various dairy, egg & meat produc{s'

The students will at the end be versed with the PrinciPles of food spoilage & the role of different

microbes in bringing about these spoilage'

Unit 3 PrinciPles & Methods of food
and at the same time understand

principles associated with theseStudents shall be well acquainted with food preservation techniques

diverse strategies for food preservation' They shall understand the

presevation techniques.

Unit 4 Fermented
Students will gain knowledge about microbiology of various fermented Products such as dahi, cheese'

dosa etc. Students will gain knowledge of significance and activities of microorganisms in food.TheY

shall be made aware of the varied microbes involved in the fermentation process resulting in these

various Products. A little outlook on Probiotics shall also be dealt in here'

Unit 5 Food borne diseases (causative agents, foods involved, sYmPtoms and

measures)
Students will gain knowledge of significance and activities of microorganism s in food sPoilage. TheY will

learn regarding the causative microbes involved in the spoilage, the signs of spoilage & at the same time

the preventive measure to be adoPted to overcome this spoilage.

Unit 6 Food sanitation & control
schemes used in food industries'They

Students will also know

shall be acquainted with
the microbial quality control and quality

the various food sanitary indices'

unit 7 cultural and rapid detection methods of food borne pathogens in foods and introduction

to predictive microbiologY
Students shall be acquainted with the rapid detection methods that can be utilized for detecling the

quality of food in various industries'

Students shall be able to detect & differentiate between the quality of milk,(MBRT & Standard Plate

count) a wholesome food of dailY requirement.Check the efliciencY (ALP test) of milk

samples of different orig in. Develop aPtitude for dahi/Yogurt making. Develop skills to isolate'

characlerize and tentatively identify microorganisms associated with food spoilage. The Practical

help the students to become versed with the food fermentation and spoilage processes'

l/0'r''l L

Dhruba
Hal,'ler Collcge

P.o.- D. Bdrosol, P'5" -lc.,.,ttttgttt

P

coverage will

Sol/,h 24 Parll?nos' Pin- ? J 3372
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GGl2: INDUSTRIAL MICROBIO
T

for the fermentation Process'

LOGY
EORY

Unit'tlntroduction to lndustrial lUlicrobiology

To acquaint students wittr oasil;;;;;;ir of-industriat microbiotogy. They will be well versed with the

history'of lndustrial Microbiology over the past years'

Unit 2 lsolation of industrially important microbial.strains and fermentation media

The students shall understani in" u".i", of fermentation't""trnorogy, screening techniques' microbial

culture preservation technique-s ii". i<ii" ,n" concepts ot inocutum ievelopment and media sterilization

Unit 3 Types of fermentation processes' bio-reactoE and measurement of furmentation

parameter
Theywillalsohavetheknowledgeaboutthefermentationproc,esses,bio-reactorsandmeasurementof
fermentation parameters. They shall learn aboul the typicaistruaure of fermenter and its parts' types of

i"-"nt.tion processes and synchronous growth'

Yil:,:rilJ.[t'""ril;:tffff:':*"r" of the detaired.downstream processing of various fermented

important microbial products',and the different methods involved thereof'

unitsllllicrobialproductionofindustrialprod-ucts(micro'organismsinvolved'media'
r"ii"iotio" conditions, doflnstream processing and uses)

After successfut comptetion oi1t i. ,nit, the students "i" "rp"a"o 
to: understand the basics of

principles, conditions, p"r"r"l"rr'I steis invoVeA in the industrial production of various fermented

products along with its uses'

:;l.j:.tJ:il:li-'#T:Iffi!,fi* microbiar oroiuaiol..ot_ industriar products & enzvme immobirization'

They will be made 
"r"r" 

ot rlrio* cell/enzyme immbolilization techniques utilized and its importance'

r

P.a.- r- ;.
,'.-._,;!r' .

Sa.rrrz{ itatEtltu' i'$,7litt3
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of the practicals the students shall understand the structure' working

After successful completion
of different Parts of the fermenter.

To enhance practical skills of students in lndustrial microbiologY and enzYmologY . They shall be able toprinciPle and significance

qualitatively & quantitatively study the various products of industrial importance & its production.

Students shall get an insight into the working of an industry associated with the Production of various

important products Particularly fermented Products . The students shall get an onsite exPosure on the

various downstream processes emploYed. Eventually gets oPening for intemshiPs , summer Projects or

the like.

DSEA1: MIGROBNL BIOTEGHNOLOGY

Unit { luicrobial and its Applications

After successful comPletion of this unit students are expected to understand the basic of microbial

biotechnologY and its aPPlication in various sPheres' They will also now the concepts of strain

develoPment throug h genetic engineering'

Unit 2 lndustrial Biotechnology

Through this unit cource students can understand the role of microbes in the industrial Produc{ion of

recombinant Products , along with the microbial Production of bioPesticides , biofertilizers and an overview

of microbial biosensors'

Unit 3 Applications of
to understand

in Biotransformatione
the bio catalYtic Process & stePs involved in the industrial

Students are expected

production of different imPortant products.

Unit 4 lllicrobial & their recovery of industrial microbial
& various Purification methods available for the recovery

on the imPortance &The recovery
products will

application of

steps
be knowledgeable by the students. They also get a brief overview

,

FH

cell/enzYme immobilization'

L7
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& Environment
Unit 5 Microbes
After successful completion of this unit students are exPecled to understand the role, imPortance and

in the Production of bioenergy utilizing microbial culture. They will also understand the use of

steps
methods for a clean environment'

microbes in various remediation

After successful comPletion of this course students are expected to understand the basics of RNAUnit 6 RNAi

interference , gene silencing & its utilization'

Unit 7 lntellectual Property

After successful comPletion of this course

copyright, trademark and its utilities. This will

of education.

involved and importance of cell

produclions. Gain insight about Pigment

and hence try to develoP

importance of single cell protein as well'

DSEB 1: INHERITANCE IOLOGY

Unit { tntroduction to Genetics
about the histodcal development of genetics and how different model

The students will come to know
studies & exPerimentation'

organisms can be used for genetic

The students will know about the Mendelian laws, concept of segregation' alleles, dominanceUnit 2

should be able to determine how a genes

complementation tests etc. The students

would behave as per Mendel's law.

Unit 3 Linkage & cross over
knowabouttheprinciples,mechanismandtypesofcrossingover'

students are expected to understand the terms patentq

;ilih", while persuing research work at higher levels

l1

This unit allows the students to

,i a.ir{if"

*;gir
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Semester 6
CG 13: IMMUNOLOGY

Date 20

Ref, No. ------.

*:1.;X.rl;:'."Tffi11,#T:il1i"T: yil ll_"yabout 
the rures or extra nucrear inheritance,

i"i"r.i""i tt'" *ncept of organelle heredity' infectious heredity etc'

xil1t":ffil.1,tr':iff,."J^:,tfff;llilsnarrT w:l_a:quainted with the con-cept of orsanization of

chromosome, struclure "t 
tn'"'-"t"i"' no* 

"h"ng"' 
in- "h'o'oto'" 

number can lead to various

genetic diseases.

Y;;|j,ffi:?li'l;l':leu acquainteo with recombination types and the underlvins principle'

'#1#ilffilijlio""* wi, be abre to perform human pedisree analvsis, determining lod score

and understand genetic disorders'

Yl[:fi:illif:il:f:l:t::ir," be weil acquainted with measurement of heretabiritv, QrL Mappins'

PRACTICALS

Studentsshallunderstandthebasicp,-inopuotna"nael,sLawononehand;ontheotherhandalso
gather knowtedge behind 

""i",i"i[I "t 
liendelian law. They will put their hands on bench to prepare

temporary mounts (Barr O"Ovj""o i^itvse them; use pn-otograpns ior various genetic phenomenon like

;;;;;i;n' ;;reop aptitude ror chi square analvsis' pedigree analvsis etc'

THEORY

Y|jt1j!*,!:i51" "*"r" 
of the components of human.immune svstem. rhev will acquire knowledge

regarding the contribution 
" 

,a""r.-*.rnorogirt" arouna t'ie worto towards the development of field of

lmmunologY'
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The students will know about the
cells & Organs

role of immune cells and organs and the functional mechanisms ofUnit 2 lmmune

each

The students will understand the concepts related to antigens and the characteristics of antigens'Unit 3 Antigens

Unit 4 Antibodies
The students will understand

func{ion, tYPe and the genetic

monoclonal and superantigens'

Unit 5 Maior
The students will get

HistocmPatibility ComPlex

to know about MHC and Antigen Presentation' They will also get an overyiew on

the pathwaYs involved in antigen Processing & presentation.

Unit 6 Complement System

The students will get to know

complement Pathways'

about the components' activation pathways & the consequences of

Unit 7 Generation of lmmune

The students will get to know about the different tYPes of immune responses, the role, importance &

functioning of CTL & NK

Unit 8 lmmunological
The students will get to

an overview of different

cells. TheY will understand the concept of tolerance and self restriction.

and Tumor lmmunity

know about hypersensitivity, autoimmunity immunodeficiencY . They will also get

animal models emPloYed in immunological studies. TheY will also get a brief on

Cancer immunology &theraPy

Unit 9 lmmunological Techniques

The students will get an overview of the principles & importance of various immunological techniques

employed in disease detection & characterization.

Enable the students to have close Practical training to do human blood grouping, leukocyte count' blood

, DOt ELISA, IMM

I i;i:ii'.,i!.

the concepts related to antibodies' They will understand the structure'

recombination involved. rn"v *irr ".r" 
g"t 

" 
uri"t overview on chimeric'

iial Cet Ccllcgc
.,,.. r

fiisal,l'.

sample handling' immunological tests( Ouchterlony

, i lrlf$dnlts,

S,' J,tj'ill;ga'
Pin- 7'fi372
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cGl4: MEDICAL MICROBIOLOGY

unit { Normal microflora of the human body and host

Being a student of MicrobiologY it is imPortant for them to have vivid understanding of the presence of

microbes on, within or around the human; and to understand the host-pathogen interaction'

Unit 2 SamPle collection' and diagnosis

Diagnosis of diseases is of Prime importance for treatment & care. Hence, detailed study of methods of

sampling, transport to diagnostic centre is of vital importance for analysis & confirmation of pathogenic

materials hence at the end the student should develoP an aPtitude for working in diagnostic clinics'

Unit 3 Bacterial diseases

Different grouPs of bac{eria

diseases with resPec't to the

Unit 4 Viral
Wth the evolution of different

opportunity to learn about viral

Unit 5 Protozoan

can affect the surface (skin) or organs of the human' Description of such

"*r"i 
org"nitr, transmission, symptoms & prevention shall be dealt'

viral variants in today's global scenario students will get an immense

subtypes, diseases caused by them & preventive measures'

is prevalence of protozoan parasites' So it is benefcical

protozoan parasite & their remedial parasites'ln hot & humid tropical belt such as lndia, there

to develop ideas about diseases caused bY such

Unit 6 Fungal diseases Description of such
Different grouPs of fungi can affect the surface (skin

diseases with resPect to the causal organism, transmission, symptoms & Prevention'

Unit 7 Antimicrobial
mode of action

To know the utility of antimicrobial agents to control diseases' and its mode of action against various

human pathogens such as bac,teria, fungi, virus etc. ln Parallel the students shall also be acquainted with

the problems related to overuse of antibiotics.

att

Students get an elaborate exposure to varied asPects of medical microbiology including identification of

fecal versus non-fecal bacteria, perform related biochemical tests, preparation, selection and

categorizing differential media for bac{erial culture & identification' normal skin microflora, antibiotic

Further familiarization with important diseases included in the syllabus'

) or organs of the human''

.::':i'r' .

C$re*

I I i'lfJstt'l

sensitivity test.

r l. i'. ii _'ii
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DSE 83: lnstrumentation & Biotechnology

T

Unit 1

After successful completion of this module

microscoPY and their handling techniques' They

microscoPic methodsftYPes available.

Unit 2 Chromatogra
Detailed knowledge

phy
about the different chromatographic techniques shall be available to the students

along with their role, principle & importance'

Unit 3 Electrophoresis
After successful completion of this modu le students are expec'ted to understand the principle' types and

uses of the different elec'trophoretic techniques'

Unit 4 SpectroPhotometry
, will help the students are expected to understand the PrinciPle'

Detailed lessons on

identification and quantification of various macromolecules using colorometric & turlcidimetric methods;

thereby enhance their ability for applications'

Unit 5 Centrifugation
Students will gather knowledge related to the principle, types, importance & various terminologies

associated with centrifugation methods'

students are expected to understand the theory in

st"ratt Ue maOe aware of the working principle of different

r-1tt

The students will be able to study, identify & visualize the various microbial preparations through

micrographs.Gainacqulntancewittrdifferentchromatographictechniques,PAGEtechnique,
centrifugation technique. tn totat ttre instrument principles and application aptitude will scale up'

CAL
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O-Sf lS: Plant PathologY
THEORY

:lH;'JHl,i:::"":"i,Hffl"'i l'1"""ti:T"'iil!11-,ytnooens' prant diseases, its svmptoms and

disease cycle. They sha, 0""".qr"'"i"0- *ir,' tn"'"ont iuriioi i i"'"topment of this field by various

scientists.

:i;;:"?.l?:i'&t::t"i:"i?i#llr'JfiiT,iil.,""'*,ion 
& dissemination of various prant pathosens

SlH"iJT$:T"fii::T[i""?l'"r, diseases, disease triansre & forecastins of diseases and how

in"t" ,t ".pt. 
are relevant in lnidan context'

Slti"tT:;tT::iJ:fl:1ftide of toxins' yirulel3 faclors in disease deveropment' rhev sharr be

made aware of the effect 
"'o"in"n"* 

oi-in" n*t. Th";;;ll also learn about the different defense

mechanisms oPerative in Plants'

3lH^iJ:l'"il;:$l'L:::"Jffi po{:": l q'::*'^::prant disease management' rhev wirrream

methods utilized for tn" 
"r"ai""tio'n 

J infected hosts 
"na 

io* pathogens are controlled on a larger

scale.

:i:::"?Jff5lir.1,"l:"T;ffff'". various types or specinc prant diseases, its svlnlo1s' transmission

and control and hence O"aor"'t*ifi", *ith tt" nrg" 
"'.ono'i" 

loss that often a country/region

encounters 
PRAcrlcALs

students shall get hands-on-training ;-'"'ify Ko"h't diseases postulates utilizing bac{erial' fungal and

viral pathogens which they nJ'"oi,li"o tn"'"reticalty on[.ltuiy of important diseases of crop plants

dissecting infected ptant ,"rJi.i.-JrnJerstanOing tn" Jift"i!"* between an infected and healthy

plant. Atso hetp the stuaents tJ',iai" ti" tno*+o*" .uori pr*t pathogenesis and its correlation to

INCIiTNL

Dhruba C Halde r Collegc

P.A' D' Boasa r. P.S.-

agriculture.

South24 Pargon as, Pi
Jovnagat
,-i t1372
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COURSE OUTCOME

THREE.YEAR GENERAL COURSE OF STUDIES IN

IIIG Y

SEMESTER

Unit l: History of

To understand
Microbiology. T

1

CG-llGEt: INTRODUGTION AND SCOPE OF I'IICROBIOLOGY

of illicrobiologY

the historyof MicrobiologY .To know the contribution of Scientists in the field of

Unit 2: Dlversi$ of lUlicroorganisms

To know the Systems of classification'

microorganisms- To understand about the

Unit 3: llicroscoPY

o know about the spntaneous generation and Biogenesis'

To know the General characteristics of different groups of

Eukarya like algae, fungi and protozoa'

To know

To know about the funclion of different light microscopes'To understand the function of different Electron

MicroscoPes

Unit 4:

the function of Moist Heat' Autoclave' Dry Heat' Hot Air Oven' To understand about

Tyndallization ,To know about the Filteration

Unit 5: lUicrobes in Human Health & Environment

Medical microbiology and immunology

Tounderstandaboutimportanthumandiseasesandtheircausativeagentsofvarious
human systems.

24
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"uo't 
immune system of organisms

Environmental microbiologY

To know about the Definitions and examples of important microbial interactions. To understand about

the biopesticides, biofertilizers,To Xnow 
"uort 

biodegradation, biodeterioration and bioremediation

Unit 6: lndustrial MicrobiologY

To know about fermentation, primary and secondary metaborites, To understand about types of

fermentations and fermenters .To know about microbes producing important industrial products

Unit 7: Food and Dairy MicrobiologY

To know about Microorganisms used as food (scp) and fermentation. To understand about the

probiotics. To understanJabout food spoilage and food borne infections'

CC-1IGE1: TNTRODUCTION AND SCOPE OF MICROBIOLOGY

Microbiorogy Laboratory Management and Biosafety. To study the principle and applications of

important instruments (biorogicar safety cabinets, autocrave, incrbalor, BOD jncubatOr, hot air oven' light

microscope, pH meter) used in the microbiorogy rauoratory. prepar"tion of curture media for bacterial

cultivation.Hands-on-training for various microuiLugicat tecnniques and microscopy for visualization of

samPles.

SEMESTER.2

CC-2tGE2z BACTERTOLOGY AND Vl ROLOGY

Unit I Cell organization

To understand about ce* size, shape and arrangements of microorganisms.To understand the detailed

structures of microbiar appendages.To know about the structure and function of microbial cell

organelles.

-l
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Dote ....20

Unit 2 Bacterial growttr and control

ToknowaboutthecompositionandfunclionofdifferentCulturemedia.Toknowandunderstandthe
different process of pr," 

"ril; 
i;"iation. to rno* "uJ 

in" cultivation of anaerobic bacteria' To

,"J"rii",ia tn" orowth of bac'teria and phases of growth

Unit 3 Bacterial Systematics and Taxonomy

To know about the Taxonomy, nomenclature, systematic of microorganisms. To know about the types of

ctassifications Morpholosv, *;;;ffi;io"i* 1" 'nu"oi"nJ"io"ut 
the economic importance of the

different groups of u"a"ri".-r;'riow-auout prot"ou"i"ii", non-proteobacteria' low G+C content

bacteria.

Unit 4 lntroduction to Viruses

ToknowthePropertiesofviruses;ToknowaboutthegeneralnatureandimportantfeaturesofSubviral
;;;i;k; *il tne importaniprocess of lsolation and cultivation of viruses

Unit 5 Structure and multiptication of viruses

Tounderstandaboutthedifferentsymmetrystructureofviruses.Toknowtheviralmultiplicationinthe
i"fLio fno* tn" salient features of the important human viruses'

Unit 6 Role of Viruses in Disease and its prevention

To understand about the Role of viruses in causing diseases. To understand the Prevention and control

of viruses. To understand "b;; 
il; V; vaccines' interlerons and antiviral compounds'

Practical

CC.2/GE2: BACTEROTOGY AND VIROTOGY

Trainingforpreparationofdifferentbacteriologicalmediaandhands-on.trainingformicrobial
techniques, staining proceclures' microscopy foe permanent slide visualization'

SEMESTER.3

CC -2tGE2: MICROBIAL METABOUSM

Unit 1 i,licrobial Groufih and Effect of Environment on Mic]obial Grou'th
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To understand the concept of aerobic respiration, anaerobic respiration and fermentation' To know

aUortSrgard"gradationpathways.Tounderstandabouttheuncouplersandinhibitors

Unit4chemohete]otrophicilletabolism-Anaerobicrespirationandfermentation

To understand Anaerobic respiration with special reference to dissimilatory nitrate reduction

(Denitrification; nitrate /nitrite and nitrate/ammonia respiration; fermentative nitrate reduc{ion)' To

understand about the Fermentation - Alcohol fermentation and Pasteur effect; Lac'tate fermentation

(homofermentativeandheterofermentativepathways),concefioflinearandbranchedfermentation

Unit 2 Nutrient uPtake and

To know the Passive and facilitated diffusion. To understand the Primary and secondary active

transport, To know the Group translocation and lron uptake

Unit 3 Chemoheterotrophic Metabolism

pathways

Unit 5 Chemolithotrophic and Phototrophic Metabolism

To know the lntroduction to aerobic and anaerobic chemolithotrophy. To understand about lntroduc{ion

to phototrophic metabolism groups of phototrophic microorganisms, To know the oxygenic

photosynthesis with reference to photosynthesis in green bacteria and

Unit 6 Nitrogen illetabolism - an overyiew

To understand the lntroduction to biological nitrogen fixation. To understand about the Ammonia

assimilation. To understand about the Assimilatory nitrate reduclion

Rel.l,lo. ......,.'..... Date """""""""""""2O
To understand about the growth of bacteria.To know about the different culture methods of bacteria'To

understand about the different physical factors affecting on growth of bacteria'

CC-3rGE3: MICROBIAL METABOLISIUI

Develop an understanding as to the nature of bacterial growth, mathematical expression and derivation'

factors affecting bacterial growth ; also demonstration of industrial aspects of microbiology'

o
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SEMESTER.4

GC,{IGE4: MICROBIAL GENETICS AND MOLECULAR BIOLOGY

Unit I Structures of DNA and RNA I Genetic Material

To understand about the, sa*ent features of DNA structure.To understand about the Types of DNA'

denaturation and renaturation, To understana the organir.iion of DNA and RNA in different life forms'

Unit 2 RePlication of DNA

To understand the different processes of reprication. To understand the Mechanism of DNA replication

Unit 3 TranscriPtion

To understand the different Transcription erements.To know about Transcriptional Machinery and

Mechanism of transcriPtion

Unit 4 Translation

To understand about the Genetic code, To know about the detair of Translational machinery and

mechanisms.

Unit 5 Regulation of gene Expression

To understand the principres of transcriptionar reguration. To understand about the regulation at initiation

with examples from lac and trp operons

Unit 6 Mutations

To understand about the Mutations and mutagenesis: Definition and types of Mutations; To understand

about the physicar and chemicar ,rt"g"nr; ti rnow about the uses of mutations, To understand about

the DNA rePair mechanisms

Unit 7 Mechanisms of Genetic Exchange

To understand about the detair of rransformation. To understand about the detail of ro understand the

detail of Transduction'

Unit 8 Plasmids and Transposable Elements

Itj /

Dhruba
Barosot' P.sL- ",P.o.'D.

Sodt 24 Pgrtanas' Pin' 7453t t
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Unit 3 PhosPhate Solubilizers

To know the Phosphate solubilizing microbes - lsolation'

field aPPlication

ReL l,lo. ...........'..
TounderstandtheProperty,typesandfunclion.ofplasmids'Tounderstandabor.rtthedifferent
prokaryotic transposable 

","#".i*1. 
io understand 

"uort 
ttt" .""nanism of different transpositions'To

,"OiJ".o tn" Uses of transposons and transposition'

Practical

CG4IGE4: iTICROBIAL GENETICS AND IIiOLECULAR BIOLOGY

Elaborateunderstandingandpracticalori:Iation.ofthe.methodsforestimation/analysisofnucleic
l"io"pio1"in.' mutagenicity and method of bacterial genetics'

SEMESTER.5

SEC-A{ BIOFERTILIZERS AND BIOPESTIGIDES

Unit I Biofertilizers

Toknowthemicrobesusedasbiofertilizers'Tounderstandthedifferentcultivation,propertyand
isolation of Symbiotic N2 fir;. i" ;;i"J"nO aUout tre ioL in rice cultivation' Crop response' field

application

Unit 2 Non ' Symbiotic Nitrogen Fixerc

Toknowthefreeisolation,characteristics,massinoculums,produc,tionandfieldapplicationofFree
tivino Azospiriflu., ro ,no"oilni-iJ;; isolation, .t"r".i"ri'.trct, mass inoculums' production and

field-application of Free living Azotobacler -

Date ....".........",....'."20

characterization, mass inoculum production'

Unit 4 MycorrhizalBiofertilizers

To know the lmportance of myconizal inoculum' Yp"-t :l mvcorrhizae' To understand the associated

plants, Mass inoculum p'ooua'i* oi vnM' field appiication' oiE"lo'y"onhizae and VAM'

;r.|CIP,{t

Dhruba Cha d llcirltr Crlle5c
".r!{tP,A- D. Barasa r, P.s.-.rri!,:

South 24 Pcrgadas' Pin-7433tl
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Rel. No. Date ..........................20

Unit 5 Bioinsecticides

To understand about the General account of microbes used as bioinsecticides and their advantages
over synthetic pesticides, Bacillus thuringiensis, production, Field applications, Viruses - cultivation and
field applications.

DSE-A: 1. GENETIC ENGINEERING AND BIOTECHNOLOGY

Unit 1 lntroduction to genetic engineering

To know about the Milestones in genetic engineering and biotechnology.To know the detail of Restriction
modification systems. To know the applications of Type ll restriction enzymes in genetic engineering
DNA modifying enzymes and their applications: DNA polymerases. Terminal deoxynucleotidyl
transferase, kinases and phosphatases, and DNA ligases Cloning: Use of linkers and adaptors
Transformation of DNA: Chemical method, Electroporation Methods of DNA, RNA and Protein analysis:
Agarose gel electrophoresis, Southern - and Northern - blotting techniques, dot blot, DNA microarray
analysis, SDS-PAGE and Western blotting.

Unit 2 Vectorc

To understand about the Definition and Properties of Cloning Vectors. To know about Expression
vectors, To know about the E.coli, lac and T7 promoter-based vectors, To understand the yeast ylp,
YEp and YCp vectors, To know the Baculovirus based vectors, mammatian SV40-based expression
vectors

Unit 3 DNA Amplification and DNA sequencing

To understand about PCR: Basics of PCR, RT-PCR, Real-Time PCR Genomic and cDNA libraries:
Preparation and uses, Genome sequencing Sanger's method of DNA Sequencing: traditional and
automated sequencing

Unit 4 Application of Genetic Engineering and Biotechnology

To understand the different methods of Gene delivery and vira!-mediated delivery.To understand about
the Agrobacterium - mediated delivery, To understand the Products of recombinant DNA technology
such as insulin, hGH, antisense molecules.To understand the Bt transgenic: cotton, brinjal, flavosavo
tomato, To know about the Gene therapy, recombinant vaccine and protein engineering

- . .-..-t ,t 9
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Rel. tlo, Dote ..20
Unit 5 lntellectual Property Rights

To know about the Patents.To understand about the Copyrights.To know about the Trademarks.

Practical

GENETIC ENGINEERING AND BIOTECHNOLOGY

lsolation of Plasmid DNA from E.coli. Digestion of DNA using restriclion enzymes and analysis by
agarose gel electrophoresis. Ligation of DNA fragments. lnterpretation of sequencing gel
electropherograms. Designing of primers for DNA amplification. Amplification of DNA by PCR.
Demonstration of Southern blotting

SEMESTER.6

SEC.B2 FOOD FERTI'IENTATION TECHNIQUES

Unit 'l Fermented Foods

To understand about the Definition, types, advantages and health benefits

Unit 2 lttilk Based Fermented Foods

To know about the Dahi, Yogurt, Buttermilk (Chach) and cheese: Preparation of inoculums, types of
microorganisms and production process

Unit 3 Grain Based Fermented Foods

To understand about the Soy sauce, Bread, ldli and Dosa: Microorganisms and produc'tion process

Unit 4 Vegetable Based Fermented Foods

To understand about the Pickels, Saeurkraut: Microorganisms and production process

Unit 5 Femented Meat and Fish

To know about the Types, microorganisms involved, fermentation process

Unit 6 Probiotic Food3

To understand about the Definition, types, microorganisms and health benefits

DSE-BI : MEDICAL tUIGROBIOLOGY AND IMTUUNOLOGY

'W""'i'o'""'
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Dote ....,,.....,,.....,.,,,,,.20R4. No, ,..,,,...,,...
Unit 1 Normal microflora of the human body and host pathogen interaction

To know about the Normal microflora of the human body: lmportance of normal microflora, normal
microflora of skin, throat, gastrointestinal tract, urogenital tract Host pathogen interaction: Definitions -
lnfection, lnvasion, Pathogen, Pathogenicity, Virulence, Toxigenicity, Caniers and their types,
Opportunistic infec-tions, Nosocomial infections. Transmission of infection,

Unit 2 Sample collection, transport and diagnosis

To know about the Collection, transport and culturing of clinical samples and their identification
characteristics.

Unit 3 Bacterial diseases

To understand about the List of diseases of various organ systems and their causative agents.

Unit 4 Viral diseases

To know about the List of diseases of various organ systems and their causative agents.

Unit 5 Protozoan diseases

List of diseases of various organ systems and their causative agents.

Unit 6 Fungal diseases

To know about the Brief description of various types of mycoses.

Unit 7 Antimicrobial agents: General characteristica and mode of action

To understand about Antibacterial agents: Five modes of aciion with one example each: lnhibitor of
nucleic acid synthesis; lnhibitor of cell wall synthesis; lnhibitor of cell membrane funclion; lnhibitor of
protein synthesis; lnhibitor of metabolism Antifungal agents: Mechanism of action of Amphotericin B,
Griseofulvin Antiviral agents: Mechanism of action of Amantadine, Acyclovir, Azidothymidine

Unit 8 lmmune Cells and Organs

To know about the Structure, Func{ions and Properties of: lmmune Cells - Stem cell, T cell, B cell, NK
cell, Macrophage, Neutrophil, Eosinophil, Basophil, Mast cell, Dendritic cell; and lmmune Organs - Bone
Manow, Thymus, Lymph Node, Spleen

P;:.i

Dhruba
t,atdt Collagq

P.a-D. Boosot' P.s.- .!tyt i eflt

Unit 9 Antigens and

Sourh 24 Partonot' Pin' 7t3J7t
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To understand the Characteristics of an antigen (Foreignness, Molecular size and Heterogeneity);
Haptens; Epitopes (T & B cell epitopes), Adjuvants, Structure, Types and Functions of antibodies.

Unit 10 Generation of lmmune Response

To understand Primary and Secondary lmmune Response; Generation of Humoral lmmune Response
(Plasma and Memory cells); Generation of cell Mediated lmmune Response

Unit 11 lmmunological Disorders and Tumor lmmunity

To understand theTypes of Autoimmunity and Hypersensitivity with examples; lmmunodeficiencies -
Animal models (Nude and SCID mice).

Unit 12 lmmunological Techniques

To know about the Principles of Precipitation, Agglutination, lmmunodiffusion, lmmunoelectrophoresis,
ELISA, ELISPOT.

Practical

MEDICAL MICROBIOLOGY AND IMIUUNOLOGY

Help to identify diagnostic process for identifying bacterialgenera especially of medicat importance using
differential media , antibiotic sensitivity tests, develop aptitude for studying immunological reactions
pertinent for determining normal responses.
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CO of PSOl PSO2 PSO3 PSO4 PSO5 PSO6 PSOT PSOS PSO9

cc1

cc2
cc3

cc4

cc5

cc6

cc7

cc8

cc9

cc10

cc11

cct2
cc13

cc14

SEC A2

SEC 81

DSE A1

DSE 81

DSE A3

DSE 83

Genera!

CO of PSOl PSO2 PSO3 PSO4 PSO5 PSO6 PSOT PSO8 PSO9

cc1

cc2
cc3

cc4

DSE A1

DSE 81

SEC A1

SEC 82
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