Syl | abus for Medi cal B ot echnol ogy
(2-year Qurse)

Semester |

Theory

MBT 1-1: Biochemistry and Cell Biology | (50 L)

@l l: Mlecul ar, structura /functional organi zation.

Li ght mcroscopy, ultrastructure and el ect ron nicroscopy.

Micr onol ecul es i n bi ol ogy: Properties of water

Chem cal bonds

Bui | di ng bl ocks of nacronol ecul es: anino aci ds, purine and pyrimidi ne bases, fatty acids and
sugars, and snal | nol ecul es of biol ogical inportance: vitanins and minera s, proteins, carbohy-
dratesandlipi ds.

B ochenical structures: protei ns, nucl eic acids, andlipids.

Secondary structure, tertiary structure.

Ranachandran pl ot, structure-function correl ations, anatony of biol ogi cal nacronol ecul es.
Sructure and organi zati on of genone: structure of globin, insulin, 1gGandr DNAgenes,
structure and functi on of chronatin, DNAreplication.

Sequenci ng: nucl ei ¢ aci ds and prot ei ns.

Transcription: structure of atranscriptional unit, niRNAand codi ng sequence.

Transcri ption and processi ng of rRNA and mR\NA

Cappi ng, pol yadenyl ati on and spli ci ng reaction

Regul atory signal el enents: pronoter, hLh notifs. Transcriptionfactors.

Transl ation: ri bosones and t R\NAs. Mechani smand regul ati on of protei n synthesi s

Post Transl ati onal nodificationof proteins, inhibitors of protei nsynthesis

@l | dynamics, cytoskel etonand cel | surface.

Bxtracel lular natrix

@l l-cdl interactionsand cel | -natrix i nteracti on

Gl dfferetiation

Apopt osi s

The transforned cel |

MBT 1-2a: Biochemistry and Cell Biology 11 (25L)

pH and t enper at ur e

Equi | i bri a and energeti cs

Foect roscopy: W, visi bl e and f1 uor escence

H ectrophoresi s: PAE, highvoltage, electrofocussing, 2-Dgels, agarose gel .
Fadi cactivity.
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Instrunentation, nucl ei ds of usein biology, netaboliclabelling, neasurenent of

fl uxes.

Transport: theory and neasur enent s.

Chronat ogr aphy: gel perneation, adsorption (i on exchange, affinity), TLG partition,
HALG proteinpurification, centrifugationandsubcel | ular isolation.

IR NMR O ARD Xray diffraction.

BEnzynes: classification, cataysis, kinetics, regu ation(fine, coarseandnetaboiccontrd),
react i on nechani sns, i nmobi | i zation of enzynes, coenzynes and cof act ors.
Alostericprateins

M croscopy, |ight, phase contrast and fl uorescence, norphongtry.

@il divisionandcel |l cycle

Chr onosones.

Fractionati onof subcel | ular organel | es.

Met abol | ¢ pat hways: gl ycol ysis, krebs cycl e, pent ose phosphat e pat hways, gl ycogen

net abol i sm fatty aci ds bi osynt hesi s and oxi dati on, oxydati ve phosphoryl ati on.

@l signal ling: hornones and grow h factors, hornone recept ors and si gnal

transducti on.

B onentor anes and el ect rophysi ol ogy: action potential s, nepp, singl e channel conduct ance,

| i posone.
MBT 1-2b : Human Physiology (25 L)

I ntroducti on to brai n and neur obi ol ogy.

9 ght and perception, hearing and bal ance, snel |, taste, touch, pain, anal gesics.
Sin hair.

Miscl es, novenent, rheunat oi d di sorders.

Heart and bl ood circul ation, bl ood cl otting, nmicrovascul ature.

Lungs, surfactants.

Body fluids, fluidbal ance, parentera sol utions, rena physi ol ogy.

Hor nones and honeost asi s.

D gesti ve system reproducti ve system nervous syst em

Genital system reproductive bi ol ogy and cont racepti on.

D seases of the di gestive system breathing, circul ation, nervous system skin, gl ands.
Mechani sns of drug action

MBT 1-3: Quantitative Methods (50 L)

Satistics and conput er

Satistica popul ation, sanpl e frompopul ati on, randomsanpl e.

Tabul ar and graphi cal presentation

Mean and st andar d devi ati on of grouped and ungr ouped dat a

Cerivativeandits physical significance, basicrul esof differentiation(wthout
derivation) naxi mand nmini na, their applicationsinchenmstry, exact and i nexact
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differentiati onwth specific enphasi s onthernodynanmic properties, partia differentiation
Qurve sket chi ng

Basicrulesfor integrati on (wthout derivations), definiteandindefiniteintegra s,
geonet ri c neani ng of integration, applicationsinhbiol ogy and chemstry.

Separ abl e vari abl e, honogeneous, exact and | i near equati ons, equati ons of second

order, applications of differential equati onsinchemstry.

Interpol ationand pol ynomal fitting

Fooability, relativefreguency, probabilitydistribution.

B nonial, poi sson and nornal distribution.

Test of significance, test for proportion, neans and standard devi ations, Fandt-test

and chi -square tests for goodness of fit.

Theory of errors, errors andresidual s, preci sion, neasure of precision, probabl e error of func-
tion, re ectionof observation.

Met hods of averages and | east squar es

Qxrelationandlinear regressi on, associ atedtest of significance

Anal ysi s of variance for one and two-way cl assi fication

Desi gn of experinents, randomsation, replication, local control, conpl etel y randonised and
r andoni sed bl ock desi gn.

Nonpar anetric tests

Conput er s

An overvi ewof conputers, mcroconputers, VDUs and printer.

What i s programm ng? Al gorit hns.

Languages and packages: Introductionto Ms Gfice, M5 Access, Front Page and
introductionto G Java and SQL (structured querry | anguage)

Handl i ng arrays, procedures.

@l our, sound and graphi cs.

Wse of standar d packages.

MBT 1-1P Biochemistry and Cell Biology Practicals (30x 3 h)

I ntroducti onto neasurenents: bal ances and pi petting. Preparation of sol utions of
gvennornality andits standardi zati on.

pHneter: buffering capacity of abuffer, indicators. To deternine the pka val ue and hence
the O ssoci ati on constant of a gi ven aci d by usi ng pHneter. Deterninati on

of the anount of a-amno nitrogen by the fornol titration nethod

@l orinetry: To determne di ssoci ati on constant of a givenindicator,

@l orinetrical ly andto prepare buffer solutionsinthe pHrange of 2.2t08.0

Soect rophot onet ry: Doubl e- beamand r ecor di ng spect r ophot onetry, deri vati ves and
difference spectra: Indicators, cytochrones, henogl obin. To find out the absorption spectrum
of a G ven chromophore and/ or oxi di zed and reduced forns (sodi umni trite and borohydrate).
a) Henogl obi n and et herogl obi n

b) NAD and NACH c) Spect r ophot onet er absor pti on spectrum activity of the fraction or
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260/ 280 rati o.

Estinationof protein: Lowy, B uret and Bradf ord net hods, standard curves, |inear regre-
si on and assessnent of ranges andreliability.

Enzyne assays (LDH b-gal act osi dase, aci d phosphat ase, argi nase, succi ni cdehydr ogenase)
tine, tenperature, proteinconcentration, cofactors. LCH: Kmand Vhax, various ki netic
gas.

Radi oactivity: Todetermnethe hal f-1ife, averagelife and decay constant of aradi oactive

i satope.

Proteinpurification: Amoni umsul fhate, acetone, TCApreci pitation., dial ysis concentrati on
thinlayer chromat ography: |ipids, nmxture of dyes.

Li pasone preparati on, sonication, light scatter, Uni andnultilanellar vesicles, turbidity/light
scatter and si ze of vesicl es.

M croscopy: a) sinpl e, conpound, phase contrast b) Mcronetry: Galibration of stageand
ocul ar nicronet er and neasur enent of the gi ven bi ol ogi cal sanpl e.

c) Haenocyt onet er d) H ectron nicroscopy: Denonstrati on and good phot ographs for inter-
pretatione) photography and vi deotapi ng: (notility, norphonetry)

@Il natilityandflagel lar staining

Boodcells: a) RBC Gnoticfragilityb) VBC Dfferentia counting.

SQubcel | ul ar fractionation: @) nitochondria, nuclei, etc., b) Gentrifugation: Dfferentia and
density gradi ent (sucrose, percal, GQ).

Enbr yo devel oprent : Per nanent nounts and experinental : a) Chi ck: Devel opnent al
stages and gastrul ati on (pernanent slides and fresh preparati on)

Programred cel | deat h duri ng enbryoni ¢ devel opnent

Gyt ol ogy and hi st ol ogy of naj or organs and endocri ne gl ands ( per nanent sli des and

fresh preparati on)

MBT 1-3P : Quantitative Methods Practicals (20x 3 h)

Satistics and conput er

Descriptive statistics: Systenatic tabul ar sunmari zati on of data (before anal ysis),

neasures of central tendency, neasures of di spersion, neasures of skewness (usi ng cal cul a-
tas).

Gorrelations (product - nonent coefficient, Spearnan’ s rank coeffici ent) and
regressi on (linear regressi on, curvefitting).

Datapresentation (tabl es/figures) : 1-Dand 2-Dbar charts, pie diagrans, graphs (using co -
nput er sof twar e packages).

Satistica distributions: fittingdiscrete uniform binomal, Roi sson and nornal

probabi ity distributionstog vendata

Testing of hypot heses: Tests of significance (nean, standard deviation, correl ation
coefficient), chi-squaredtest for goodness of fit, test for i ndependence of attri butes,
non-paranetric tests (runtest) using cal cul ators and printed tabl es and usi ng nini tab
sanpl i ng (draw ng randomsanpl es usi ng randomnuniers, tabl es, chits, conputer
programmes f or randomnunber generation), design of experinents, ANOVA (one-way
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and t wo- way) .

Rati o and proportion

Factoria notation, permiation and coni nati on.

Systemof al gebrai ¢ equations (verificationof consistency and findi ng sol uti ons)
Round- of f error and howtomninmize it while eval uati ng al gebrai c expressi on (can be
i ncl uded i n conput er cour se)

Functi ons and thei r graphs

@ncept of limt of function

Gonput i ng ar ea under a curve of regul ar/ arbitrary shape

Overvi ewof conputers, nmicroconputers, VDUand printer.

Wat i s programmng? A gorithns

Languages and packages: Introductionto Ms Gifice, M5 Access, Front Page and
introductionto G Java and SQL

Semester |l

Theory

MBT 2-1: Molecular Biology (50 L)

The central dogna: Lawof DNA-, chronosone-and gene const ancy.

Bvi dence that CNAi s the genetic naterial

Sructure of DNA RNA and pol ypepti de.

The concept of tenpl at e surfaces: Physical properties of INX ot curve, kinetic and
sequence conpl exity, Tm buoyant density (centrifugation), satellite DNy gel

€l ectrophoresis.

DNAreplication- nodel s

DNA- dependent and RNA- dependent DNA pol yner ases- node of acti on

DNAanpl i fi cation and pol yteni zati on

DNA danage, repai r and reconbi nati on.

DNA nodi fi cati on enzynes- net hyl ati on, denet hyl ases, DNAses, gyrases,

t opoi sonerase, restriction endonucl eases.

RNAtranscri pti on-phage, E coli and eukaryot es ( RNA pol yner ase- st ruct ur e and node of
action

Sructure of chronati n-nucl eosones, sol enoi ds, scaffol ds, histone nodification, transcription,
condensat i on and decondensat i on.

Nucl eo-cyt opl asniic transport of ri bonucl eopr ot ei ns

Sructure of tRNA rRNA pre-nRNA and miRNA- processi ng; exon, intron.
Sructure of genes-promoters, enhancers, TATAbox, transcriptioninitiationand
termnati on sites, consensus sequences.

Sructure of ribosones

Geneti c code, transl ation, pol ypeptide fol di ng and nodi fi cati ons.
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Secretion

MBT 2-2: Genetics and Developmental Biology (50 L)

Sructure, chenistry, dynamcs and regul ation of sperml oconoti on, capacitation and
egg-surface targeting

Ml ecul ar bi ol ogy, cytol ogy and bi ochemistry of ovogenesi s: Synt hesi s and st or age

of naternal transcripts, proteins andcell organel les. rONAanplificationin

anphi bi a; transcription on | anpbrush chr onosones, ovul ati on and hor nonal control
i n mammal s.

Ml ecul ar and cel lular biology of fertilization: acrosone reaction and si gnal
transducti on, nonosperny and speci es-speci ficity.

Egg activation, early cl eavages and bl ast ocyst fornation in nanmal s and bi ocheni cal
and cel | ul ar changes duri ng t he passage down t he ovi duct to the uterus.

I npl antation and fornati on of the placenta i n mammal s

Gastrul ationinnammal s-fornati on of prinitive streak, norphogenetic novenents
and neural i nducti on.

Q ganogenesi s and foetal devel oprent

Patt ern f or mi ng genes and expr essi on i n Drosophi | a and nanmal i an enbr yos

Devel oprent of the nanmal i an brai n-cerebral cortex-cell |ineages

Lens devel opnent -fibre differentiati on, progranmed nor phogeneti ¢ hi stogenetic cel | death
(apoptosi s).

Byt hropoei si s, nyel opoei si s.

Agei ng

Recapi tul ati on of Mendel i an pri nci pl es

Goncept of agene, miltiplealleles, geneinteracti ons Doninance

Chromosonal basi s of i nheritance: Gnsequences of chronmosonal or gani zat i on;
segregation, |inkage, |inkage groups, reconi nation napsin diploids.

Inheritance of quantitativetraits, genetic basi s andinfl uence of envi ronnent.

Principl es of popul ati on genetics: Hardy- Vi nberg | awand its application for

aut osonal genes

Qgani zation and nut ati onal anal ysi s of | ac and ar abi nose oper ons

Mbbi | e geneti c el enent s: Trasposons

Mbl ecul ar basi s of spontaneous and i nduced mut at i ons

MBT 2-3: Medical Microbiology/Biology of Infectious Diseases (50 L)

D sease burden: nicrobia, viral, fungal and parasitic.

I nvestigationof epi demics

Met hods of cul turing and assayi ng: bacterial, viral and parasitic.

Qassification: fungal, protozoal, hel minthic, bacteria andviral

Repl i cationof DNy RNA - and RNA *° viruses, retroviruses

Mral vaccines: conventional : killed attenuated;, CNN peptide; reconti nant proteins.

0 Two-year MSc Medical Biotechnology



Serilizationtechni ques: bi ohazard hoods; contai nnent facilities, B3 2 3 4.

Bacteria andviral vectors

B ol ogi cal warfare agents

Mbde of actionof antibiotics andantivirals: nol ecul ar nechani smof drug resi stance
( VDR)

Hospi tal -acqui red i nfecti ons (nosocomal ), i nmune conpr on sed st at es.

Wt er and wast e managenent for wat er - bor ne di seases.

MBT 2-1P : Molecular Biology Practicals (20x3 h)

Isolationof nuclei andanal ysi s of chronatin- i) determnation of

nononucl eosonal sizeii) chronatin gel el ectrophoresis

Endonucl ease di gestion of nucl ei and anal ysi s of DNAfragnent s by agar ose gel

el ectrophoresi s

Thermal nelting of DNA

DNA @) isolationof DNA(nucl ear and M) b) Agarose gel el ect rophoresi s c)
detection of DNAnodi fications: i) restriction endonucl ease di gesti ons and
separation of fragnents by gel chronat ography and density gradi ent centrifugationii) Base
conposi ti on anal ysi s of ONA

Tofindout the capacity and nat ure of the gi venion-exchange resin (i on exchange
chr omat ogr aphy) .

@Gl filtration chronat ography.

DEAE cel | ul ose chr omat ogr aphy of DNA

2-Dgel el ectrophoresi s of protei ns and i soel ectrof ocusi ng.

MBT 2-2P : Developmental Biology and Genetics Practicals (15x3 h)

Devel opnent al Bi ol ogy

1 Qitureinvitroof chick enoryo by New s t echni que and neural i nducti on by transpl ant ed
Hensen' s node.

2 Flter-paper ringcultureof chick entoryos.

3 Qick enoryo |inb bud organ cul ture and observationof cell deathininterdigital regions
by neutral red staini ng.

4 Sx-linkedinheritancein Drosophila

5 NonadledicandaleicinteractioninDosophila

6 Linkage study i n Drosophil a

7 Alelicandheterozygotic frequenci es i n hunan popul ati ons.

8 Analysisof quantitativetraits: frequency distribution, standard deviation and variance.

9 Karyotypi ng hunan cel | s and chronosonal insitulocal ization of genes.

Geneti cs

@Il division: ntosis and nel osi S.
Mt ants of Drosophila. Sex liked|ethal sinDrosophila
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Mbno and di hybri d crosses i n drosophi | a- Mendel * s | aws of geneti cs.

Sex | i kage i n Drosophi | a

Doninant | et hal s i n Drosophi | a.

S ster chronati d exchange in GHOcel | line: control and BMG treat ed.

Wse of Drosophil aas anodel systemin genetics: norphol ogy, |ifehistory, mitants,
cul ture, sexingpupaefor settingupcrosses, etc.

S udy of autosonal gene heritance.

S udy of sex-1inked gene i nheritance.

Estinati ng gene frequenci es i n hunan popul ation, estinati on of heterozygot es frequenci es.
Isolation/identificationaof auxotroph mtantsinbacteria

Reconfoi nat i oni n bacteri a.

Pedegr ee anal ysi s, anal ysi s of hunman karyot es, chronosonal aberrati ons.

M cronucl eus test for detecting genot oxins.

S udy of sister chronatidexchange for genotoxicity st udy.

AME s test for screeni ng genot oxi ns.

MBT 2-3P : Medical Microbiology Practicals (15x3 h)

S ai ni ng t echni ques.

Haenaggl utinationtest.
Gommer ci al ki ts-based di agnosi s.
Atibaticsesitivity (becterid).
H ectron m croscopy (deno)
Bacteria cuture

Agar gel diffusion

ELI SA

Preparation of axenic cultures

Semester Il
Theory
MBT 3-1: Genetic Engineering, Genomics and Proteomics (50L)

General introducti ontothe concepts of genetic engi neering

Use of various enzynes i n reconbi nant DNA wor k

\ectors i ngene cl oni ng-pl asnds, bacteriaphages, shuttlevectors, Ti pl asnd,
expressi on vectors, shot gun cl oni ng and cDNA ¢l oni ng t echni ques.

Sel ection of reconbi nant ONA cl ones.

Gonstruct i on of genomc and cDNALi brari es.
Identificationandcharacterizationof insert DNAfragnents. Restriction nappi ng.
Chr onosone wal ki ng and chr onosoral | ocal i zati on of genes.

RALP and ot her uses of cl oned sequences.

Qoningof ncrobia genese.g., strepto---
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PCR based anal ysi s, YACS, nicrocl oni ng, RFLP, DNAfingerprinting.

Ste-directed mut agenesi s and nol ecul ar chi neras

Use of genetic engi neeringin environnental nanagenent, bi odegradation, biosafety.

[at a bases i n gene and genone anal ysi s-data nini ng, i nventories, sequence homol ogy sear ch.
P ot eomics-2Danal ysi s of cell protei n, anal ysi s and sequenci ng i ndi vi dual spots by

Miss spectronet ry (Ml ditoff) and protei n nicroarrays.

MBT 3-2 : Human Genetics and Human Genome (50 L)

H story and devel opnent of hunan genetics; organi zati on of the hunan genone.
Genes and chronosone- st ruct ure, function and i nheri tance.

Repetitive DNAin hunman genone- Al u and SI NE r epeat s.

Functi onal organi zation of centroneres and tel oneres, tel onerases and cent r osones
Met hods for genetic study i n nan — pedi gree anal ysi s, chronosonal anal ysi s, bi ochen cal
ad ysis.

Sonatic cell genetics (somatic cell hybrids, radiation hybrids, nonochronosone
hybri d panel s, gene nappi ng, hybri doma t echnol ogy, pol ycl onal and nonocl onal
anti bodi es), nol ecul ar geneti c anal ysi s.

Ti ssue cul ture t echni ques, | ong-termand shorts-termcul tures, |ynphobl astoid cel |
l'ines; congenital abnornalities; clinica aspects of autosonal and sex chr onosonal
disorders; inbornerrors of netabol i sm haenogl obi nopat hi es.

Hunan genone nappi ng — genet i ¢ nappi ng, physi cal nappi ng-restriction fragnent
I engt h pol ynor phi sm pul se fiel d gel el ectrophoresis, yeast artificia chronosones,
bacterial artificia chronosones, PL derivedartificial chronosones, expressed
sequence tags, sequence-tagged sites, nicrosatel lites and singl e nucl ecti de

pol ynor phi sns.

I nheri ted hunan di seases- si ngl e gene di seases, conpl ex traits.
Identificationandiso ationof di sease genes —positiona cloning, functiona cloning,
DNA and cDNA mi croar r ays.

Yeast two-hybrid system

Satistica nethods for genetic anal ysis of conplextraits.

Gancer geneti cs.

| nmunogenet i ¢cs; pre-natal di agnosi s-chorioni ¢ vill us sanpl i ng, anmi ocent esi s
Pre-inplantation di agnosi s.

Geneti ¢ counsel 1 ng.

Gene t her apy- concept, vectors, gene targeti ng and ti ssue-specific expressi on

B hi cs and hurman geneti cs

I ntroduction t o phar nacogenoni cs and t oxi cogenoni cs.

MBT 3.3: Immunology, Vaccines and Transplantation Technology (50L)

Qrerview concept of self and nonsel f, antigens, antibodi es; i nmune r esponse,
evol ution of i rmune response, i nmunol ogi cal tol erance, hypersensitivity, hunoral
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and cel | -nedi at ed i muni ty, active and passi ve i rmuni zat i on.

Anti body- | rmunogl obul i n: cl asses and subcl asses, structure-functionrel ationship,

i sotypes, idiotypes anda | ot ypes.

| mmunobi ol ogy: devel opnent of the i mmune syst em devel opnent of the | ynphoi d
tissue, celluar basis of inmnity, Tcell receptor.

Anti gen-anti body reaction, conpl enent fixatior, aggl utination, i nmuno-

el ectrophoresi s, i nrmunof | uor escence, enzyne-Iinked i nmunosor bant assay (Bl S4),
radi oi mmunoassay (R A).

| nmunogenet i cs: bl ood groups and transpl ant ati on anti gens, H.A and di sease
associ ation. | nmune defi ci enci es and di sorders, i nmunol ogi cal di seases i ncl udi ng
A DS, antigen processi ng and MHC

Al ergy, i nmunoprophyl axi s; vacci nes, nonocl onal anti bodi es.

Theori es of anti body synt hesi s and generati on of anti body di versity-nol ecul ar basi s.
Inmunity toinfections by viruses, bacteria, fungi and parasites andinmunityto
tunor s aut oi nmune di seases: aeti ol ogy, pat hogenesi s and treat nent.

Practicals

MBT 3-1P : Genetic Engineering, Genomics and Proteomics Practicals (25 x 3 h)

Isolationof plasmid DN i) mini preparationii) large-scal eisol ation
InvitroDNAligation, transfornation of E cali.

Techni ques: a) DNA bl otting techni que b) DNA hybri di zati on.
I'sol ation of cytopl asnic RNA

H ect rophoresi s of RNAon denat uri ng gel s.

Nort hern bl ot ti ng t echni que.

Separ ation of poly AHRNA on ol i go-dT col um.

cDNA synt hesi s and cl oni ng.

RNA hybri di zati on-dot and northern bl ot s.
Insitudetectionof RVAIN entoryos/ti ssue.

Invitrotransl ation.

Segenci ng and conput er anal ysi s.

PCR RFLP t echni que.

MBT 3-2P : Human Genetics Practicals (10 x 3 h)

Pedi gree anal ysi s

Chr onosone prepar at i ons- PHA-sti nul at ed short -t ermbl ood cul tures, air-dried

chr onosone pr epar at i ons.

G bandi ng of chronosones.

Kar yot ype prepar at i on.

Insituhybridization-H SH(exanpl e wth centroneri c and tel oneri c probes).

Pol yacryl anide gel el ectrophoresi s-detection of enzyne (for exanpl e-GPD an X | i nked
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enzyne)

RALP-radi oact i ve and non-radi oact i ve probes (for exanpl e wth actin gene).

POR PACE (radi oact i ve/ non-radi oactive) for mcrosatel lite narker for |inkage anal ysis.
PCR RFLP- based genot ypi ng.

PCR SSCPfor nut ati on det ecti on.

S ngl e nucl eot i de pol ynor phi smt ypi ng.

MBT 3-3P : Immunology, Vaccines and Transplantation Technology Praticals (15x 3 h)

Interferoninductionincells-isaationand assay.

Devel opnent of nonocl onal anti bodi es by hybri dona t echnol ogy.

Producti on of pol ycl onal anti bodi es and t esti ng-i nmunodi f f usi on,

i rmunoel ect rophoresi s, crossed anti gen-anti body el ect rophoresi s, radi oi munoassay,
i rmunobl ot ti ng,

i nmunof | uor escence, aggl utination, rosette-fornation, conpl enent-fixation.
Attigen-induced Tcell proliferation.

Generation of cytotoxic T | ynphocyt es.

Semester IV

MBT 4-1a: Somatic and Germline Engineering (25L)

Qi ture nedi a-pH tenperature, ionic bal ance, essential amino acids, serum
cofactors, gronth factors and hornones, ul tracentrifugation.

Prinary cell culture, secondary cell culture, cell transfornation; i nmortalizationand
estadishedcdl Iines.

Gl | popul ationgrow h, inhibitionof growh by contact.

Qul tures Quspensi on and seni-sol i d substrat es.

Enforyo cul ture, transpl antation and t erat ogenesi s.

Ter at onas.

Semcel | cuture.

Qganculture.

Atificd bood

Ammi ocent esi s- kar yol ogy and bi ochenical di agnosti cs-geneti c counsel | i ng.
Marmal i an enbr yo f usi on-al | opheny.

Transgenesi s-gene transfers, knock-out s.

Sonatic cel | fusionand sonatic cell genetics.

MBT 4-1b : Social, Ethical and Legal Issues in Medical Biotechnology (25 L)

IPR: patents and copyrights.
Soci al - geneticdiscrimnation: i nsurance and enpl oynent, hunan cl oni ng, foeti ci de,
sex det erminat i on.
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Bhical: sonaticandgermlinegenetherapy, clinical trias, theright toinfornation,
et hi cs conmittee function.

B osaf ety contai nnent facilities, biohazards, genetically nodi fied organi sns (GVB),
l'i vi ng nodi fi ed or gani sns (LM3)

MBT 4-2 : Diaghostics (50 L)

Quality control, GWw and GQ.P, records.

B ochenical di sorders

| mmune di sor ders

I nf ecti ous di seases

Parasi ti c d seases

@neti c di sorders chronosonal di sorders, singlecell disorders and conplextraits.
Ghronosonal di sorders : aut osonmal ; sex chronmosonal ; karyot ype anal ysi s.
Gbanding, insituhybridization(HSHand on-HSH, and conparati ve genomnic
hybri di zati on (G3).

Gancer cytogenetics: spectral karyotypi ng.

DNAdi agnost i cs: PR based di agnosti cs; |igation chai nreaction, southern bl ot
di agnosti cs, array-based di agnostics, DNAsequenci ng, genetic profiling, sing e
nucl ect i de pol ynor phi sm

Haenogl obi nopat hi es.

Neur o devel opnent al di sor der s.

Neur o degener ati ve di sor ders.

Dynanmi ¢ mut ati ons.

B ochenical di agnosti cs: inbornerrors of netabol i sm haenogl obi nopat hi es,
nucopol ysacchari doses, |i pi doses, and gl ycogen st or age di sorders.

I rmunodi agnost i ¢cs: di agnosi s of i nfecti ous di seases, respiratory di seases (i nfl uenza, etc.)
Mral diseases-HVetc., bacteria diseases, enteric di seases, parasitic di seases and
nycobact eri umdi seases.

Phage di spl ay, i mmunoar rays, FAGCs.

MBT 4-3a: Seminar (25L)

MBT 4-3c : Communication Skills (25 L)

Lectures: preparation, obj ectivels, concepts, contents, sequence, fornal proof,
interrel ationships, | ogic, conclusions, tinenanagenent, usi ng audi ovi sual ai ds.
Gving atal k: body | anguage: ext enpor e and prepared t al ks.

Preparing for interviews, C/ bi odat a.

Vocabul ary: word power, pronunci ations, guessi ng the neani ng of words from
t he cont ext and body | anguage and usi ng a di cti onary

Revi ew of basi c grammar

Punct uat i on narks: conma, col on, senicolon, full stop, inverted conma.
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Avoidingrepetitious statenents, doubl e positives, doubl e negatives, circul ar

ar gunent s.

Deal i ng w t h questi ons: avoi di ng ci rcunvention and ci rcul ar argunent s; answering
after breaki ng down | ong questionsinto parts.

MB powver poi nt - based present ati ons.

Anal ysis of fornal presentationsinthe course3ainterns of actual presentations.

MBT 4-3d : Other Optional Courses as Required (25L)

Boi dennol ogi cal courses that require handling of statistical packages of data
bases and fi el d studies, quality control indiagnostics, BMPand si mlar package-based
quanti tative net hod package woul d be usef ul dependi ng on the | ocal experti se.

Practicals

MBT 4-1aP : Somatic and Germline Engineering Practicals (9 x 3 h)

1 Aiinal cell tissueculture—sterileworkingtechni ques.

2 hickenbryofibroblast prinary cell cul tures and nouse chorionicvillus cells.

3 Induced ovul ationinnouse, collectionof oviducal eggsandinvitrofertilization, cuture
invitroof nouse entryos tothe bl ast ocyst state.

4 Transferringaforei gngene (e g., chicken gl obingene) intonousefertilized eggs and
transpl antation of transforned nouse bl astocysts infoster fenal es.

5 Mcroinjectionor el ectroporationof EScellswthforeign DNA(e.g., chicken gl obi n gene,
transpl antati oninto nouse bl ast ocyst andtransfer tofoster fenal es.

6 Dagnosingtail DNAof chineric nouse pups for transferred genes fusi ng HeLa and chi cken
erythrocytecellsinvitrofor heterokaryons.

MBT 4-2P : Diagnostics (16 x 3 h)

G banded chronosonal preparations for detection of aut osones of aut osonal / sex
chronosonal di sorders. (transl ocation, del etion, Down's syndrone, K unefelter

syndrone, Turner’s syndrone, etc.)

A SHfor detections of : transl ocations, inversions (using appropriate probes) (e.g., chro9-22
transl ocati on; X Ytransl ocati on)

PCRbases di agnosi s (e.g. fragil e-Xsyndrong; SRYin sex chronosonal anonal i es).

Sout hern bl ot - based di agnosi s (e. g. trinucl eoi de expansi ons i n fragi | e- X syndrong, SCA etc.)
DNA sequenci ng of representati ve cl ones to detect nmut ati on(s)

PR SSPtodetect muitations (e.g., sicklecell anema, thal assema)

S\P anal ysi s for known SN\Ps.

PACE band det ection of enzyne vari ants.

| mmunodi agnosti cs.

Product i on of nonocl onal ant i bodi es.

| nmunogenet i cs of nice-fusi on of nyel ona cell s.
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MBc Medi cal Bi ot echnol ogy

Sel ection of hybrid-use of MAb i n diagnostics of TB

Avidin biotintechni queinimmunocytochenical staining.

I rmunof | uor escence t echni que.

I nmunobl ot anal ysi s of antigens and al | ergens.

Bl SAfor detection of Salnonellainfood, antibodiesto A C5viruses.

MBT 4-3b : Project (25x 3 h)



