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Ili:.hap'\-cs—?.ﬁ ﬁ Riotechn °\°ﬁ‘0 |

Q | wYite shost note on Bﬁﬂ*&(ﬁ\\\n\e%‘;
Answey : Biotechmology:

Meaning :~ Bio wmean lwin g —osqanista and Technology mean
Technigues o¢ pescedu¥es o¥ Wethads.

Definirion .- The ukilizaMon of Wing oqauniswm aad Yheix

pocesses ond pyoducks fox dhe welfaxe of human s cac\\*:d\‘—
Bictech;
Fathey ot bBlotechnoloqy i~ The degen Bictednmoleqy was -

Coined " the M2 \4\q by an qﬁ'siul.\"m:&z. enQinecs Kool
Eseicy , hence he is called the Sodhex ok Bioredamoleqy.

Explanation - 'E)\o%‘cch“o\ac\\-n s achually the exploiration of

biolegical peecesses for bndustsiol and. domeskic \evels. —
besides this ¥ is Newy impattont fox Qenmetic ‘mavipwation
(c.'nmncae.) of microosqaniS s \\Re— B.coli , o5 ?“,a.nc,&-ion &
anh‘bie-\fv_;.s > Hosmemes va;.-.d“e_s., an-\ﬁct\em:c.—?vuh&n, vaxsieties
of \‘t\le.g-ko\c.Jc.wco?s ,wine | cheese ,&fc can be s-\“%’nui:.e_ b-,ﬁ
tre puecess of bloleqieol wnedificalion and fenele enginessing

Qeaetc En%{“e_gx'mﬂ = The 'msu:‘r\h% oX a et fxom one —

otganism 4o the DNA of ancthex Tsqanism fos the wedigication
of fs chasackeisties is caned gewmeRe eﬁ\'&ne_&‘t'\n%-

Q2 I Lok is gene doning: Explain gene dening With the -
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Chaptex—26 B BioYechnoloqy

. loning =~
fnswex Sene clowni f§=

Delinon - The preduckion ok \denkca)l copies st same -

qone -‘;’n'con.%‘n tecovahinant Dy -\gr_)-mu\cﬁa\ 1S caled Pxne Cbui“&.

Metheds of. aene cloning - Thexe ageuwo possible meXheds

of e c.\m'\““ﬂ‘secmm\:‘mom“t—bﬂh-—*t&mo\bm and. poymevasq
dhain seockion (PeR) - —

4. \n Vivo Method i~ W InNvive medhed , copies & qene axe

peoduce by secombinant— DNA—technoloqpy-
2. \n vilgo method - \n wutte tedned | ooy coples of g

ave. pyoduce. by Por- ‘endano\egn-

Basic Sheps aﬂ_ qene cloning '.-(bu Recombinant DNA %c\‘)no\dm)

Ovexyiew - qune Aoning wnvolves 4he Selection and iSelatian
of desised fene. awd Neckos, fosmation of ecombinant DA
and the Asan S%ma—\-ﬁoﬂ of a suitable fosk by secombinant DNG.
> Thexe axe. S-‘easic Steps in gede. cloning Such as—

1: Gene of ntexesy: t(eTER-2020)

e e T e e

The qene which is o be cloned 1S called qexne &F mtexesy of
destised if_\ne_. \Y can be isolated oF isolated Ssom Yhe whole

DuA by folowing 3-metheds— S(ETER-203)

i1 complementoayy DONA synthesis - Qevne of. Wnlexest can be

Synthesize fyom WRNA by the eniyme called ‘senexse —

teansesiphase. Thls process is called complemexitaxy DNA -

Fecdamoloqy and dhe DHA Synihesized is CGomplementasy —
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chaphex-2.6 660 E,‘;o-\-e.ak\“o\o%“

li: cleavaqe of chyomosomal DR - Gene of intevesy is —
dizechly cleaved fvom dhvomosomal- DN by using Sestsickon

endonucleage enMee: This one s the tnost camymon meinod
Used 4o seleck and isclote ene ok Intexest.
Wi Peificiol qene Symbhesis 1 — 0 Fnis psocess qene ot -

infesest is sqntheside Ssom Specific ‘{NL\e_c\i&!_-Satuex.u_s $a)
the pyesence of :»m:ﬁeu.s qmes in ONA-Sunthexizexs meching
in \a\ba*t:‘u‘%--\-his. medhod 15 useRU\ for o smoW sired Qe -
because it is a costly wmethed.

2: Molecnlaos s€issods: < Reshsiclion endovuciease ) —

These oxe. Special eniyme called sesiyicolion endonuciense
which catr Yoo DNA into hanging Seguence. Thege enrymes
acse. Rcumo& ‘\n.a-"cwtn.‘&n . cackexia. *‘(E'I"E&:}EL’:)

Erxplanofion 1= These axe ewrqmes which cleave the —

prosphodiestes bonds of both stiands of d.n?\em-—tbﬂh ok o

Specific boase —pais seguence. Bvewy Fesksickion exiyme -
Secoqnires a chagackesistie sequence of xudestides which
S Known as Vrs Secognidon side. mosh gecegniion sitec
oxe faus Yo eigh’t base—paiss \ong and ate Lsuwelly -

d'to.‘rqc.‘\'t:"sile.a\ by & c.nm?\e:cnt.?\"rﬂ-in palindsormia Seguence -
e — Yne sequence of nuclediide ' one sivand 1z cempletly
oppostte Yo Sequence of nudeckide in ethex styond out can

te sead sSame Zvom opposite—diseciions.



https://www.perfect24u.com/
https://www.perfect24u.com/
https://www.perfect24u.com/

More Notes, Books Visit Now: www.Perfect24u.com
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" boackexia , wWaexe they Appeax o sexve a host-degense.
“o\e kecause -Hm,“ chop “p ond ¥estsicy o8 Wackivete Yhe

DOt o ingecting Vituses (pathegen).
Nomenclafuwse of Restsiction eniqmes 1- Swidh and Nathanks

s.uﬂacz.—\-c:o\ Fhe Mnawning Fquidelines for ¥esysiction endonucieases
N 933, Aeecosding Yo these quidelines, Restwicalion @msmes
e Named afdes host % oxigin. fot exameple -

1.— BRI was iscloted Q-rwom & cali bacersium.

i EKnd-TL ond Wnd-1 Stowm \-\Qe,mo?\'\'\h.s —~nfluemaae .

31~ Xhol fwom Hanimowmonas holcicola . efc.

Bseaking of phos?huo\ic.s-\rus bend, «— otk of estsiction E'f\l.>-

Restgiction endovnuclense <uks Yae ?'no':‘-?\\oc\it&'\'t\’ band n
such a woy Yok phosphode quouy ¥ewmains with S-end of
DONa ond hﬁd‘“‘t\ Froup Tewmakas wiVn T—end of ONA - Evexy
Tpe & Tesisiction —enzyme has its swn way of vnaking a
n duplex —DNA. Senevally , theve axe B-hypes of cuks Lshich
can be vnade. bQ Aiflegeny ¥Yesksichion endqmes e -

- 5 OVexshange - n this type ot cuk Yhe Lniyme wuts

the duplex- Dg asypmmedrically Such Yok a small single —
Stsanded St‘ﬂ‘w\un’\' extends a% \nangs Swom S™—end called S
Shicky end. e:gq— BawnHl cuts a Mais ohammexs .

i T oveshange 1= indnic cage cot is again asymmedsica)

1 LI ” L]
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Fox examp\e K?n'[ cuts n this moanner .

) === {2,
CTT ARG

Hanging sSequemcas

i Blunk cuds 1~ Blunts meonms No oN edhang o¥ NO Sreicky

ends. Sotme enrqmes wake disech Spmedgical cuk widh

o s¥ieky ends ox oveshangs. e Q- Smal car 0 Yhis momnex

ccceqgqq) . [Cas KRG
Q GG ¢ CcC - Y’ C e L

Blanl emded Sequemces .

mas“"t u;e_. use Sudh eniymes \n “ecombinant DNA '\-ﬁ:\\“u\om
which produce Sheky ends . sticky—onds axe also called) an
odhesive end oecause ey have the, powex Yo adhnexe cond

woX bonds ol oinex =hrvoamds.

-

Delinition ‘= Vechens axe Yhose aqewnts which coxsies ‘ﬂ“"J

of mniexe sy 4o expression Systom ChosY) Sow mm\-\i?\icﬁ.‘\"\‘oﬂ <

W acks as Vehicle. veelst easily sephicole in ‘backeiol cell.

Chaxackexistic ot Veckoy - commoniy used Vecdkox is plasmid.
Poweyex , Neckoss Sheuld be \\O.\I'\'\‘\Q Y %n\\ma\nn dnaxackugs.

i c’ﬂi@'\'ﬂ O’%- Beplication - BEVexy Veckoxs sShould \iave Vs owun

c:‘s'\tﬁ‘m point whexe “so_\-;\(co&in*n Shacry -
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C.\'\q'pﬂrs —~26 [ 663 ®iloYechno \oqy

oy kes qent: These May be antibiotc esistant qene | like
F\‘m?"—- tatme.( Ampicillin sesistant geae)- Selechive vaxkexs
ore essenhial fer the identificokion ot backeria v cluslex ,
condeining Becombinant plasmids o¥ geree of intexest.

Wt Maltiple cloning sites oX polylinkes :~ Each veckss has

at \east ene ~¥ecognition of tesisichion sve S$or sesibsichion
endonuclease . AN Prege Jeshrickion sies ate qyouped into
o Small Beqgen sk veckos caled as poylinikex o Mes. \§ Mes
condains taomy vestsichion sites when Using ikl exent exaymes

Thexefone , veckor sk olso Wawe WES (eveq o o)

W ! SiZze i~ Vectors should have - Vectar ’h:}?t Size {n

Kilsbase (k&)
Small desisable size 5o Yhol can || plasmid doningl .0.C_ g
Vecdoy.
easily entexs 4o bacteyial cell (Host) | 2 -Bacterio Jeq —as
- f.ltm'\Wn 3
Fos exawmple Yne Size o-q. plasemid = |2 cosmid (phasest 4—30 —4C
\asem
c.\onln% veckox is {'—1&“ 0-S o BXb. “I-‘uﬁcs F |2 Co—1000)
Thexye oxde abouk gix es s, Yk BRCs LS5
*‘-“) ‘:"%' \G—- St le. Veckore—tm> (00

Veelass C—-G‘N\vna“\-ﬁ used im —
Recombinan DNA  techmeleqy ,eadch has Aigfescemd e.a?a.u%J

of wsest DWR size. (see in Yable.

Types or example of vectors: common example of vectors are below
1: Plasmid: plasmid is a circular extra-chromosomal DNA in bacteria.
It is considered as good vectors because it is naturally present in
bacteria and that is why it can easily replicate within the bacteria
cell. It is widely used. it is more versatile. Beside this plasmid can be
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naptex—2-6 [76 &4 Biotechnology

2: PBR*?2: the plasmid - PBR3?2 was one of the first multipurpose
cloning vectors to be designed and constructed for the efficient
cloning and <election of recombinant DNA molecules in E. coli.

U: Moleculay qlue o¥ DNA Ligase : (ETEA-2020)

e . e et et et e

DNA-ligase. axe these enivmes whidh pin the Jwo ends of
PHA —olecules. These axe a\so called moleculex c&“‘"

Explanation :- DNA \i%ase.. Soxm phosphodiesiex bend. blw

the tu nuclestide and Maus fBWN Yne dule seporvoed —
feoggments of DHA- Linkoge is Rosmed betuseen T—oW geoup
at T . ecoxbon and "S"‘-—--?«:»ul QP aX corbon Wo-S ol Ahe
pentose Sugax of adg - cemt auclectides of- Ause c\i&leaex\‘\-
DNA ftogments o8 widks cteaked in adouble Shvanded ONG.
In Hecombinant DN -’m.c.‘nﬂu\acxt , DNA a\\‘%a_-;L is used 4p foint
Tue Aiffeten’t Dk Soggnext Haok ase avnealed 'oQ g&«'d&henk.
Examg\c. = The most Commenly used Lit&asc_ enywme. is the
T~‘ —DNBR —ligase preduced by Ty~ bactesiophage -

|5 Expsession Systewn :- Host)-

A suitoble svgamism thot can et as host fox -he Yecombinagt
veckos (&g plaswmid) o express is called expression Sysyem.

Explanation :- The cxRpYession system olways d.u?e.mls. upon

e dqpe ¥ Becombinant Vectey used. The most ideal —

exp¥ession System is Aok whida as — Shosk nemc:ca:\iah e

<1e.?\ic.a:k_s xqv‘:d‘qg) > Sieaple geaeme eX<-

Examo\e .- Besk example fox expression Spstem is 'bo.c\tl\'{nJ
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Snaptex—26 | 66S I Blotechnolo M

QR I Describe the proceduxe of yecombinant oNR —
fechnology o Qonetc engineexing Yedwmiques.

fnswexs : Recombinany pun -\-ﬂc&ma\orﬂ! T

Delinifion i- The :'So'\\'\'\n% Frogevnes o DA -molecules Srvom

Aifleent otganisms and insesting W into A host o¥ganism
Yo peeduce ew Qenetic combinations that ave of value 4o
Sdence , medicine , ageicsliuse and wduskey s Knewn as
Recambinant DNR -‘.-e.dw\c\em-

oceduge -~ Recowoinont DN Yecknslogr consists of —

isclakion G‘ﬂ- ‘ae ene o% nfueresk i— n Yhe Ast_ Shep |, qene of

\nhetest s isolated awd cul ¥ into ,!E-‘aﬁmgn‘rs using 'ar_s-\'sic.%imd
endonuciease. 4o cuf Yhe idenhified Qene Feom Yhe ONR w —

downes a-':ﬁomi om.

Insexdion of dhe Yeoe Indo a Veckey :- Now e, Vechox DHA

dlﬁgs.’c wikh a suilable sesiyichion endonuclease omd wmAKe. W

\tneo usitn shieky ends - The qene -9‘_. ntexesh wich is lsoleded

1S NewW  incubaked witth such veeckox e plasmid.

Recombinant PNA formation 1- Nouws by using DNA-\iqase
SNmme. the qene =% inketest and Dum of VeckeX <om be
jo'\““r-&u_'buﬁnﬂ incubation , the StHURy @nds of the huse DN

S¥vands cowme closex by the base complementation and becomi_

hisdimnmacid lhmado g An 2nsh Adaer ALl Mae w_ted 0w S
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Chap-i'cx—-'z-& [ 666 Biotechnoloqy

enavme . This Yesulds n Hhe fawmation of Becombinant Dusy
O% Vectox.

2L: Tsansformalion of expression SHSrewm -

DefinitHon :- The entsy 7% vecombinant — DNA o backexiol

ce\\ o% expYession system is called Trwansformalion 61- 'lsl'.‘.mi’&1

E_r?\n“qi(im - T‘Ea.“sbptma-\-ieh can be ?e'fﬂ-o*xme_d K —

boactexial cell (C-“ﬂ?‘se..s;in“ sqstem) and vecombinant veckss
Cplasmid) axe placed in the same medivm. The Bactexial-cel
taxes up the secombinant plasmid 1§ bactexial cell is Yveaked
with cael; (calcium chloside) whida increases dhe pe¥mealaility
of bactexial cell-membxane . Now as the bachexial cell divides
ndo  doughtex cells , each dasghtex-cell vaibh contain at \eask
one Yecombinant Plasmid (Vedksx). So each Aowugnter Lo chexial

ce|\ contains gewe of intexest which will expsess  and -

Make the sequited product.

AT T Donoy PNA
Enz
© Y

"t:‘\‘:,ﬂ.""-_. - ﬂmr_-d'hinhxu"'
veckor
(pmmhl) @

O (0200

Recomblant E.cali ({.x 1ul:um J

PNA

Genelc Engineeing )

3 Ydewhitication of fsanstowsmed clone .~ The Fcanstesmed
Cloned con be idenkified by adding posticnlor  antiblotte oyl

feele VL mrmarerd i it Ciad e lare N Bnde Mae sna Al



https://www.perfect24u.com/
https://www.perfect24u.com/
https://www.perfect24u.com/

More Notes, Books Visit Now: www.Perfect24u.com

Onaplex -2 b Fé 63 Biotechnology

andkibiote , S0 iF sewmains alive and continuss 4o Yeovs —

because the qene of ntexest is pyesent. PN Pre untranstormed
Aones owe Killed, by the ankibiokic. The cloned Qene can be

iselaked Sor fuwibmex a'no\\asis o% \ts protein product .cam be
.Se.\:ata:\-e:l-

Qy l Explain the process of qene cloning wsith the helg of PeR,

Ancuwey: polymeyase choin Seackion @ Cpce)- (ETER-2.02.0)

— et et s B

.D'_g:‘“ih'nn = The quantifotive oampWficaiion ‘Lm?\“‘(\,) &%
Dua wida e help of evaqme (Taq-po\mexase) is colled DR),
l—— O R———— ““The pe of Feacton wihich can cxeste wnilons
of copies of A Single qevme ¥ any Specific piece of DUB -

QUicKly n a Aesth fube s Ywswan as Poymexase. hain seacsiiun

Explanafion i~ poliymexase choin seachion s a Yrechnique. whid

can prcduce wilMong ok copies of a single qewe &% paxdk ok
DHA. \n PCR -fedmique, an emuyme namely - poymesase is
used . Thevefose his Yedhnique is called polymesase caain —
seachion Jechnigque. PR 1S caled chawn seackion because
the seplicotion of DNA occcuxs vepeatedly unk\ o \avrge
Numbes of coples =% puA axe ?TDM-

Disconexy -~ This recwwique was flest inksoduce. in 1983

by Kasy Mullis , an metican biodhemist, Sov which e has
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Shaptrex-26 663 J Biotechnoloqy

1: Template DM® - VYt is the osiginal piece of. DN Svom -

vahnidh otex copies of DNA  oxxe axmp\ified Ccloned ox¥ m?\Q>'
2: ANTps - dANTps wean deoxysibonucleshide tviphosphale.

These axe fews nucleotides Yhot ack as ¥aw mucleotides o¥
Synthesize of wews Stwond. These included —dnTe,dgTe,dcTp 4T
3: Pimey :- Thege ase 2Lo—base Seguences whidh ave  —

complementasy Yo axgmal strand. These shost Seguences
ack as fouwndotien stewe anmd only Witiode pelymesizakion.

H: Taq, polymexase (- The po\nwm'\msdm ot DNR oceuts W

Yhe psesence of envyme —Taq - polymevage. - This erasyme s -
doloined From bactesium caned Thexmus —aguaticus - This —
bockexia \ive ' hot sPu'mQ- .

S5: PcR mahine - PeR mituxe { contain o\l the above cum?cme,Ji»

Mechanism o proceduge ol PR 1~ Mt comsists of 2-Steps.ig

1: Denaturation - \n Ahe 15% step Aempesatuxe of system

was Wexease upto QYE; fox one winule Ao Sominudtes. ak Ahis
Yomperatuxe fuio Stvand of DNR Sepagode Ssom eadh othex
becanse Yne \nydvoqen bonds between the Awo stwomds of-
DNRA s bseak dswan. This is called denoturation. mew ‘e
Aouls\e. S&wamdez:l DNA becowme sSingle stxanded ONR (SSOMR),

cach Styand nows ack as template Sox Ahe invitvo-DNR Svothesis]

& pPoiwey m‘mmlinﬁ_'.- The b\ndin% of pyimexs —molccaules omn
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chapirex—26 [ 669 B'\Eﬂ-e.chhn\oﬁn

Peimexs elonqats the chain n Sovwlaxd dikectien omd -~

backwoxd primers elongates the chaiv i backwosd disecion
The Yompevotuxe ¥equised fox this Step is SY2 [eox :m\Q L-win.
3. PoMmerization - The Sosmation of news Shrvand ovex the

Yomplale  Strands is colled  polymexization o% extension.
pPolymesization occuss undes the presence of Tag - pslywmerasy
enzume. o 2.8 o one wvnode - A Yis p¥ocess dNT'ps axe
added -\-u synthesize. news stsand.

1: at dhe end of fivst ~cycle, sve Yaxget DNR molecwle is
Convexded into 2L—melecules.

2: The second emele tnmediately Storehs W3 Yhe denatwsation
by heating ot 44T and Fhe eyde is sepeoded.

3. The number of existing DWA-molecules become douvble
oftes each cycle.

—_— A}
L et
] ribe Ny A=
® ) DNA NS o= .:,;
q«?;l-‘ New . #=) 3"='3
seguent _(.[‘:lNk A N > <4
™ »—mre=
“_\“E 2 —

——

[}'Iulunism of PCR rt“tima

Application of PR -

PR is Nexy tmpoxiant Fechnisue and is used n &-o\\mm'n% Ps'.s‘%u_-

1L PeR is used Sox detection of Specific \hﬁ-e_f_‘h'e.:u.s aqents

\ike —~HBV, HCV, v, efc.
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chapteos—26 &30 Biokechnol oy

3! PR is Vexy hMelpful in genome —analysis, piadumction of.
Mmakexs fox Qenome wmoping , ee.
Y: One of- the rqpe of PCR is RT- PR whidh com be cassied
out with MRNA 4o syabnesin.  <pif complementoxy ONR)
oo TRMA W the presence of Yevexse Yranscriptase e“’ﬁ‘l‘\t-
S: Reactions= Lon DNA se,g,ue_“c.imﬂ axe aA\so Siwplified \:.IGP(_R_
6. Wis vewy mpostrant in Ciminology fe find oul dne cxime
From DNA fasking. PR is also used podexnily tests.
F. PCR <o be used n DNa Fnqexs paveing -
i Dedechion of wutakien , @mbwyonic diseases ,ekc. Cam aNsol
be diagnesed loy pck. 9q:— used in teseadn and genetics
you mm\\-\;g-s‘mﬁ The qone W gene Anevopy -
11 Compase We Fevome of Yo SEganisns ' Queemic Shwdies.
120 Time Saving fedmnique and, produce Yhousands ot capies n —

minukes.

Qs ' Wyite Showt note on Fenomic L'\\n'sa:i'g-_

Prscacey -

exomic Woyax

Definidion i~ Colleckion of DNA Sequences ina backexial cel

% evewm backexiophage clewes is colled Genawmic Lilbwoasy.

Explonation:- & genomic ibvasy is a colleckion of '\ml_era
isslated veckoy linked {ragments devived fyom a s‘m_%\g -

O‘F%Qm;sm \} conXeins at \.qner one. €opy o% evewy DONA Sequencd

- Y R e moa. SR e i S e A v P
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Anoptex— 26 6H =i o*\-e_c_hno\o@g

Construction of Genomic Library:
1. For genomic library a vector is required that could accommodate
large size of inserts (fragmented DNA.)
2. During genomic library construction, first of all genomic DNA|
isolated, and then cut it intfo many fragments of suitable size by
restriction enzyme.,
3. The fragmented DNA of suitable size is now ligated in the
appropriate cloning vector. Now it is called recombinant vector.
4, Finally, the recombinant vectors are transferred and maintained in
organisms such as bacteria, virus or yeast.
Locating gene of interest from DNA_libraries:

DNA probe: DNA probe is a sequence of nuclectides complementary to gene
of interest] It is either labeled with florescent dyes or is radioactively labeled.

Explanation: if we have to identify a particular gene in genomic-library, we will
have to form its probe. The probe of that desired gene is then added to the
genomic library or bacterial cell. This probe will hybridize (attach) to its own|
complementary sequence (desired gene) and as it attaches to that sequence then|
we can easily identify that gene, because probe is fluorescently labeled whic

reflects light of particular colour or radioactively labeled which radiate particular
radiations.

Q6 l'm\m.-\- s DNA sequencing: Explain the pProcess of geve
Stquencing Witk the help of sSangeds Medhod

Answex : _DHNA s%umdng %

-DC-%'\W\\"\&‘!\ = DA Sequencing is Yre Yecmigue wshich is used

‘o deleseine Ythe ewack assongement of auvcleotides aleng |
Dee Ayand
Explanalion i= \n oxdey o wnow about the exoack Qeve —

Shvuctuse | Vs e.-x.‘ngss'mn, pYotdn Wittaedion ond molecwlox —

mechanist of genedic diseases; it is esseniial Yo Knouws avowy

~ . - ars a . B e saa
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Chaptex—24 632 Riotechnology

1. To qenexate pieces o{. DA ‘a-!r dithexenk sizes all s.'\-o:t-“nﬂ
fdom Yne awme point bul ending o diffexenY points.

2: Sepasation of these diffexent sized pleces ot DNR by
Q=) elecvophosesis.

3: Reading o} sequence $om e e\

Methods Sov cfeating DNA Lvagments - Fox gevnevation of
diffexent sized DNA frogments , vl diffexent Seguencing
metods wese develsped Aunci\'\.% e \ade 1930, They ave

1- sanqes method. - toxam -Gibert metheod.

Sanges Method - — chain texminaion Method >—

Discovesy 1= This methed eas Sixst develop by Fuedesier —
Sav\nms’s w93 okcm.t& vaidin Aheig eoleques, foe wahnich M
awsoxded meble pEize in \AB0.

sStandosd Methed i- This wmethed s wsidely used and similax

1o nodutal puscess o DNA "se_?\icn.\-iah- \Y isnow used as -
SAandoxd metned becouse &% ks Praekicality -
oceduxe - Sangers method has Yhe %o\\mtmm 'S-'\i-,?s.

1: DNA is denoatuxed 4o Staqle Q*TamAsJu;\n% heal becasse
only one stranmd dhak act as o yemplate is_tquixgdv}‘;» -\-\-\ts&

2. Tagqed the Template sizand with puimess of Kacwon —
Sequemce. a¥ T—end .

2. Fuxthetmore , primeyx 1S either labeled with {luoxeseent dme

o% tadloackive element (3*p) which will help us o study —
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<haptex—2-6 633 Riotechn n\u%\a

4: Once the primex s attached 4o the DNA,then Aivided +he
Selukion Wto Sous Yuwoes and lobeled thoat as-G R, T ,and €.

ST Rdd w-h these aloove dubes as Solsws.

i: G—tube = Add all Y-dniTps + Ad GTp + DN~ polymexvase. .

ii: A-lube = Add &V Y-dwuTps +dd WP -+ DNA - pelymexase .
Wi T-tube = Add all Y-dNTps + AdTTp + ONA—pdymexase .
W: C—tube= Add al\ Y- clwv?s ~ _dAc:r‘:. “+ DNA-pelymeveose

6: AW Hthe dubes oxe same except the presemce of AiLE; ddNTp.

T These fubes having dANTp axe now placed in peR-madhine
So Ynot Sequencing ~eaction cowm Staxy-

2. Nucleshides (dnTps) oxe added in Yhe Presence of DNA-
Polyymexase endyme Yo the ﬁrm'm“ nain.

A The Mewd growing <hoin is fexmined when a didesny —
—nuclectide. (AAMTY) is incovposated ak Wne place of novmal
Nuclesride becaunse AdNTp is chain -‘rumtnomﬂ% vucl\estide -

16! The Qesoing chain will teswinate ot digfexent polots due
Yo diffexedt AdNTPs in ecach fuloe.

W: Once These SeacHons ase completed, and double Sivanded
DNA axe Sovwmed of-diffexent sizes Yhen the DNH (s once.
again denoduxed 4o Single skyvand fox elecksophetesis.

12: The contents &% each of e foux dubes owe wun N Sepavate
\ames (well) on a el in ssdes fo Sepavade the difgevent sied

bande Uceen earlh alhex uwmdax oissdnss Ciand.
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Onagrex —26 [ &%y RBictechnology

is then exposed 4o eithex Uu-light i§ primes is \abeled —
with Clucsescent dye o3 X-vay I primes (s \abeled with
Sadicactive elements, to tead the banding padresns {Sequend

( J.J'F\TP 4d cTp JATT? Jd atp
am

E
3
€ . CTQRCTTCG
<
;‘ﬂ TP _<Ip Tre 4T F” A
v R T e ol o qu'qn_mg_Lul‘l" Lt
¢ i O A pe—
a‘ 2 ’ = " LU '. ; “EAA
W o Tl et SR ACTEARGE

- S Y .

Q3 I Explain Gel elechtophoresis in deirail.

Pmswex 1~ Gel lechyophevesis 1 (ETEA-2020)

Dl‘-ﬁ-\\\'ﬁiu'n = The wnovyexnent =X DNA -g:‘ca%me.h'\'s nside. Yhe

el by appling the poteuntial diffexence acxess the fexminals
is called el elecksophosesis —oR— elechsophosesis isa
Fecwnique. of Sepaxation otk Shasged molecules (BHA RNA,

proteins > undexs the Wiluence of o eleckwic field >
Explanation :—< FackotsH— Sepayation of DNA fsagments

duting cAeckyophove sis é.:.?u\c{imt on Yaeix Naek Saavge ,Sixe
Shape. and applied cuxsent =f electuic field.

Type Uﬂ- el - Duxing 9\ elechsophoresis, 4uio My ok qets
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g.‘nqp'\-t..-: -6 63s Bictechn °\°E§0

4. ﬁtouose. QL) - Braasese el is commonly used {ow Yhe

Sepavation & lavge DNR - §¥agments because agorose is —
po\'-pmc:s wznﬂ \‘“‘6"- holes Qmengy ?o\u\mwxs.
2- ?o\u‘m\-_ﬂs“\mﬂdc %e.\ = W iS used fox% Se:.?cuw\‘\bh 6% Sal\ —

Drn- Q.-to.snmem‘\‘s becamse it is such pelywmey Ynaving Small Yoles 5
. Qmona palv
pyocedute of Qel elechvophoresis '~ Y consists dhne Q—a\\um\“ﬁm
1: Pseposodion of diff; Size DHR fxagments :— DA Gragments
di {legent sired axe ?‘sevcu«_d \u“ Cx??\w'“n Fhe sestyichion emvyme
wikiclh cuds Vne DNA —molecnles Wnko Aiffeten’ siae {voqyments

2. peepaxation of e\ - Ge\ is Semisclid — substance. wmade —

Ssemn agueese. agesose 1S A polysacchaxide abkain Svomn sea-
wWeed. \ndhis process pouexed ogaxose is Aissolved v boiling
wokex ond Yhen cooled dsun ¥ This soludien —  will be newy
o. 5em'\s§lid - TWis is called agasose qel.

3. Leading - AStes Yo prepavation ot qel fvom agarese .

Neuws wWe pouxed DMA solutien (sawmple) to Yhe daambey o wells)
This step is called \ba&h\%-

Wels.— o one end of Red slab small paxiiol holes ave made
ca\led wiel\ls. Wellg axe posRal in Sense Yhot -\M%aﬂ, epen cm\“
Lo Upper side and cosed Syom Ane o¥nex down side.

Y. Estabiishime ™ ~f elechyic Held '~ The el slab isdhan —

suspended ina Wuffex solulion wshidh mainledns elecdxic field

beAuseen Yuio feyminals s eleckyodes when potential cliﬁ-ft‘exe.nui
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naptes —2-6 676 ]4{ 6173 Biotechmology

1s insexted ot one of the buffex amd negative eleckrode af

he olnets end and potentiol diffevence is provded.
S: Sepavaton of DNA Sxogments - The cusvent stasks to
flowe ‘vetween 4uio elechyods Yavough buSiex duedo vahich

DHRA Grogments olso stasy movement Yowsoxd positive. eleckiode
As DMA 1S neqadively chorged due 4o phesphode graups. The —
DN {roqments move dnd covey distance accosding ¥ Yhelx
size Su:i\ Aot Swall -Q—To-r-hmw’ts meve Tostex ond cover ™Mo¥e
distance. and Vice vexsa. The movement ok DNA Fragments
also depends uper.— “chhaxqe oL DUA Lvoguments wumbey of
s¥vands Ginge ox deubl) , shagpe (cisculay o \ineox) omd fed hoks.

%]

& Readina = winen Yhe DNR %so.ﬂrnc.ﬂ\-s o tmokien , then
they appess In Yae Jovm of o band but -\*\\oq covn st e ViswoMrd|

because they need 4o be \abeled v vodioackive probes o
Flussescend dyne. The study o% bands cam be.dwne \:-Q Ao
Metheds. e i $adioacHve pPeobest avxe added 4o Du& {-\'d{’hm#s.
21~ "The DM® Siata%mm’rs ave Tieated with fluosescext dues

odnich binds 4o Duw %—saﬁmu\‘fs and then hands ave viewed
{ DNR pnd  DMA

undex VU= Mwemin aion - e-{ETER-20\F) c;\aml»u
---------- b DiNAY
8 * ﬁw\b%dd‘oﬁtnphn '~ afiex a.dd.iﬁa L = == =
- Fli == £ |&
of YadicocAtve pyobes with DR — (7| = T § :g
Sr-:a%mm*s , Yhen nil¥o cellulese sheed —-g 5 2 I
14 ¢ ==1F

1 mlarad an arl clal waairlh 2antaine
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haptex-26 638 Bictechmologn

is Teansfosmed +o Ditsocellulose Sheet o tnembrone. fisthel
bands contein todioachive pecbes so the nitsoce\lwlose ~sheed
is Hhen exposed 4o x-woy §ilm due Yo vdaich am x-Bay image
oA bonds is forsmed on %=%ay fibm. The A-vay Sl Wil Shaus
‘Some Ahick and Some v bands. The ek bands show high
Concentyation & foqgment while Yan bonds show \ess —
Concentyation o frogmentc. The sequence is Yuemvead
{vom Yhis sequence of bawnds .

Q8 I How the antomalred ONA sequencing wadhine imﬂpwm'\hi

quality and speed of Sequemcmq process.

Answsew 1~ Radowmaded .Dﬂ'ﬂ—s:.q_u.thc.inn:

nkvoducon .~ This i ¥ae peocess in thich DHA—bages axe

Sequcenced dhavough awowmatic wadhine. This achuolly “rvough
WnpreeNe Ane. quality cond Speed ok Yhe Sequcencing process.

YO cedmBe < Puinciple )
i-.i{mu—\-oma&o_c\ Sequencing we use the Sawme foux oxmal dNTp

as used in sangex wethed.

2. Similasly, we use AANTPs bul in this case they azse not —
labeled Xadioackively savhex Yney axe kagaed wsith ?a's-\fmh'c
Slaosescenk dmes-ie—eacdh AdNTP is dyed with diffevent

flucxescenk dues.
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Chaptex-2.6 639 B'\o-&-e.c.\m\o\b%“

diffextent tubes as wsed in Sangey’s medhnod.

% The DNA—seplication staxts and anumbes of fvagments
axe fowmed each tewminated by fluctescently dyed —AdNTHs
whidh qives us dhe end nucleokides o} endy Mm-‘-d'

S: The Sroguenemt axe then sepagated by el eleckrophasesis.

61 The gel wahich contalng invisible banding potfexn isthen —

ex?ns;d Yo UN-\asex beawm . '

F: As Ahe ON-falls on el ik excites flussescently dyed ddnrpe

end of. caech s‘“““‘l“'"'“* which ¥eflecks choackexlistic <olsux.

R: [yom Yhesge colouxs \a%o-\tchmo\ofais-’t Knouss Aatr wihidh AdNTP
was atoched hewse Lidh DA Srogment

4: No aq-\-o-tadinqrq;:‘m% is 1o be done afieyw thel

pxocess and Fhakt it ‘”““'Q we have t° Mo need
4o vead the Feading Svom 22\ ecaunge fhexe

Alirr  elcctrophoresis the
cglgred bands eaxm be

Lllolllnrfd using  UY-laeer

W

the date is Aiweckiy shifted 4o photoelecixic
denice. ond Hhen 4o Computex Scween.

162 The ewmission daka Lo qel is convexted into c.s'ssz.s?enifnﬂ
nucleotide scquence of oHA.

W: The Seguence rﬁ-mme_._;-ﬁ&e_s and nifsoqeaous bases as —

1c.sp-sc=svn'\'td by peaks owm the Scyeew.

Q9q l Explain +he. DNR Sequencing with the help o} moxam -
Gitbext methed — chewnical cleavage methed B~
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c.haLp-\:.-.ws—'z_ﬁ 680 BioYechnologyy

DNA - Sequencing , also called as chemical cleavage methed
beconse Hhis is based on chemical change (cleavage) o} DRA
ok specific bases ox vwucleokides .

Discovexy - This was fixs4 discovexed "’t\ Alan —faxam and

Waltes — Gilbexk i \936— 1932 fox Ahe $inst Bime.
Procedumye - Maxam —Gilbext medhod cansists of -Eo\\mh\% sheps
1: DNA Sample is §issh \abeled ot one end wiwh ¥he help et

enayme —Kinase wsivn 3"?-&'\“: which Yvomsfex sodiaackive -

-phosphesus Swom ATH 4o S—end of each Stvand «f DWA.

The. DNA is \abeled ok St-end ovly:

2 Now add Dimethylsulphoxide (BMsE) 4o the. DNA Sawmple.

2. Heat the wiriude upto Aec (e Aue) wihich weswlY in break

down e base potss amd Swuplex —DNA is convested wwio —

Singal Sisanded BNA (SSOMK).

“: Nsw Phe qwo 5SS DNB oY Awo stramds ave sepatated boy elechyo )

Prhovesis

S. one Stwand 1S puvified fxowm -the el and divided nto Foux
Samples e — § , R+Q{, T+ and € _tubes.

6. Bach of whidh is Axeaked with one o Yhe cleavage Yeagents
and '!huo\i{-v\'\n% chemicol seogent.

T Fowmexs (W) age wsed Yo auk DNR- stdand ot Specific

poetat and \atey (W) cauwse enemical changes '\n&ke.“;c.lge..

~*idegs,
el W Tube -G ; ¥ne Aeovoge Yeagqent cuk BNA Stvand

at G-—base <esul} Sra\\ DWA Rxaamexits is Seomed v tube
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C.ha?-\tr(—-l-é; I 681 B'\a‘\-ec.\\“u\ocan

S—\-*rc;'nd ot R ox G—bases vesult Small DNA— FPraments avd
foxmed n Aube-Ax§.
fii: W Fube—T+e, the cleavage veanent cut the DA Shward
ok T o c-bases xesultr smoll DNA g-vo.%mo_n-‘rs axe Sowmed.
Wi ln tube—C |, the ceovage seagent cuk the DN Stvond ot
C—lcose ,wesult Smoll DNA Sraqment afe fesmed i Ctube .
B: The DNA-—Jsagments inthe foux seackions o Jubes axe —
Now arsvanged Side by Side in gel elecksophotesis 5&0::? :‘m 2
A: To Visualize +he DNG —fsagments, the qel is exposed o x—vay
£ilm §ox asdosodio A59p4 > ~.\‘\e\cl‘un% a Sewies of da¥k bands
each Lcttcspmckinﬂ Yo ta&ib\o:l;g.\\ed DNl — ;Mme_x&, Lvom

which +he Sequemce oy be infexged.

(o) DNA T TR EFERLA T
Radicactive A L LT TR T T 1]

label 5
(b)

e G'l-A T+
5'- labeled e
il \A\ /K/
n
T
G
) C
F i
3 G
Sequencing gel § G Deduced
o i DNA
= C
1'.} G Sequence
2 :
c
A
T
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Mapres-26 682 BioYechnoloqy

Quo lm\‘uo:\- iS DNA avalysis. Descxibe it pyoceduse. (gen-

Rhsmus‘-.- DN ama\!s(.s 1 DNA Poqexprinting o% oalf ?'qoﬁ‘\iva:p-
\ndsoduckion 1~ The avalysis of DNA fxom Samples of boody -
Yissues o Hluid notdex Yo identify ndividumals is colled DNA

‘anolysis. evesy Species has W oown unique gonelic sejutnces
ushich ae used fow idenkification of wdividuol at molecslax \evel
Discovesy = This dechmique was Siust develop oy flee Jeffuey

n \qe s,
Explanatiown =~ DRf —analysis ox DNA %\n%ex?ﬁ“&h\ﬁ is Yhe

method Yo find sut Yhe sequence of base in the DNA- fox the
idﬁh‘“ﬂicﬂe\im ot WAividuals ot the emetic \evel. DWA a.m\,u‘s\'s
hos become q Qreat prachce $o% \dendification ok pa‘\-mi’q&
o% matexniyy o% Cdminal quily o¥ Tnnocence , embryenic
dhec\th ox Yo find ouk Aisenses. Besides Anls DWR om.u.\ns“s
Com olso nelp in dhe evoluoaomsy \\'\s-\-ot‘ o% Vaxious animals
awmeng hne aximal—Kingdem. Thus the DNA- Finqes puinting —
enables WS 4o defevmine Wwhethes the 4uao DNP —Samples axe. §em
the same pewsen &F Telated pessons sB ‘now weloted pexsons.

P‘Sor.u:l.u:ie. - \mcw\“ -\-@c.\nmiq_ue_s axe used Lov DNA— ama\“.sis

bul awong these the wmost \m?o‘&-‘pa“-\- s shand Sox Resigickion

e e B ot

1: Sawmples collection - Fixsy .s-&v_p yn Hhis Process s Sawple

collechion which con bl easily collecked Lwowm lolood, saliva,

fevnen dveps, Naix—woot % fossils (Extincd oxganism) . This
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haptex-26 683 Biotechnology

L. Placement of RELP (= This is the diﬂe..s-h‘on st DNy —

Sawple \'3-6 vasgious ¥estsichion eniywmes 4o produce ﬁ-ta@nm‘%s
of dAiffesent Si2e. Keep W wind ¥hak evewy pevson has uniqae
RFELP because 4hne vesivickion site of a paxtculay¥ emivenc is
alusays Aiffexent w nuwmber and distsibudion oleng the \enath
of. DA n all hwmarn be.'\n% except mono2ygetic fusins . Bidhough
a7 oL human Dap —nucleotide ~Sequences Axe Similas . This is
only 47 Aditfexemce \n Qensme. uhich is wnique 4o eadh oand evexy

Jeisen.

3: Sepawakien cr-’ﬁ- RFLP - These RELPS —Lrogments ase neow

Sepavaied oy e\ - e\echrsoghoxesis - These S}'iatﬁmg.ﬂ* :mwc, —
MvA\“g Yo ¥adix Size and dnatge beasing Wntensity. wihen
Yoy sAop wavemeny, the qel e Suines psocessed Seox —
Studinag ‘oonding pokresn.

U: Southexn blotling i~ 1+ is a ~wourinely used method in molealay

bloleqy fox ¥he dekeckion of sSpecific DwA Sequence n DNR -
Samples . \* fakes duo SAeps o cn‘n\?\g.&-v_- e —

Blood
1:-Toansfex of elechksophosesis Sq»maﬁdng;On_ Bob Sue John Llisa
DMA fragments to a fitkex membrane '
N = ] D O
2i- Subsequent {sagment detection by | = g
o]
This te&¥ned was Aiscovexes! by Beikich U p— .
b\o\a%‘is’c Eduwin Southex. — D e e EEN
- ==
S+ hudosadioqtaphy 3— The excess ptobesl o —
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c.th-\m—- 2.6 68Y Bictechno\ogy

and the Po&ec;\ ot h‘bwidimﬂo“ ose Now Visu. .2ed on *~Yay|
St by expesing the meriaXane 1o an X—¥ay souxce. This is
<olled aviogadiogsaphy:

Application of DHNA-analysis : — ONA omalysis ison. —

Imp oetont fedmmique and Wt has Sollowing applicatien.

L: \dentificakion of cxime.

z \Am’d‘{-{c.o&ion o% mi-as-\-n,?he_ vickhims.

t To §ind potenity and moteniby—< Bislogical paxents)-
Used in Laild \ife to prevent poacking.

: DeYeckion of ?a&ho\gﬂ \iKe ~ bactexia, Visuses, e,

3
4
s
6: also used in donoy —ecipienl Oxgon feomsplantaition.
T Detevmine pedigee fou seed o% \Wwestock byeeds.
2: To id.m-‘f‘\‘{—d emdomﬂe:ce.d and pyotecied Species.

q

Rt con be used o ilierectine the evolukionawy \nistevy of haman
population.
0. Use for pexvsonal indentificodion.

W Use (o% dedeckion of micresyqanism in food ,ni0key, soll, etc.

Qu ID'\{?-&_-«.“-HQ&_ blw Genome map ond Gevnelic masisexs.

Pasuseg: 1. Gewome Woap:

.

Definthion - The, fotal Numbex of all ¥he Qenes in one. Complete

setx ok cdhvomosomes (n) is called qenome . wheXe as Yhe Cossect

ovdex ~maging ef all the qenes ok qenome o Yhat osgamnism is
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c_\anJnx-- 2.6 [ 68S Biu’rac.\m\o\a%\

which quide us e each a specific \ecakion. \n ¥he Same —
Woy) qenswe~map ave used by scientists Seaxdning fox —
Spedific qene n the  full qenome X oxqaniswm.

THpes o Genome Map i- Scienbists use two ypes of eneme

mops o weoch o Aene - \re—

i1 Genedic Maps - GeneXc ™Map provide indisech eskivnate af

distamce. betusern dhe Ywan \eci % qunes on dweomoseme. -

1) Physical Mmops - Physical map is the estimote of Fwue é.is\an_

bmuﬂﬁ Auio \oci &% Qenes n Yexwn of measatng bose —paits
betwsean Fhese \oci- Snee the numbey ok base pavs bejuseen Auwo
\sci of unes is detesmined , one can easily deteymine due
distance betuwseen these fwo Jenes.

2. Gac“e-i\‘c. Maxkess:

DE&:'\‘\{Q\'\ - B %%a%me_w’f oL DN walich is used oy scientishs Yo
ide.w\;({--“ a poxiiculax qenswae ol {adividual ic coled, Qenetic moxkey,

Explanation - The \amdmaxks 3§ qeretic maps ase coled -

Qeneric wnaxkers. Hete Ahe hetm morkex is used Jot shetk, Yok
is why W is used fo ndicaie. vasiotions sesult Sfom smudodion
al single eeefic \oaus. qeneke noxkexs help Us to iciem&-'\i«a -

Yoneme ot on STYPANISM S6 Faok Yo e difRexentiode {rom othexs.

\ocodion of Qeneiic MoBikexs --

1: genchic moKexs wmoy be \ocoted within Qeves which code fox

Yiokicable physical chavackes sudh as— eyqe colouy. :
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hogirers —2-6 A&8B6 BioYecnology

TN 4o deteet unique Teqion on a chyomosome..&-Q RELPs,

Impostonce of qenelic MarkeX :— DNR o¥ Senekic maxkers

oxe c.s?uial\“" used fox making genelic maps vhen Yhexe axe
Mutalion duxing mewsis o fotmotion of gameles, ‘hat \eod 4o
o Wigh deqrese of vaxiodon W Yhe DWA Srom individoal fo tndividaal.

Example of qenelic (DMR) nadkexs & — Fenehic marikex is =

diffexent fox ol humans excepk menozygenc fuwsin. e g —
RELP —eshrickion Ssagment length pelymesphism.
» VNTR — Vaxidble vumbes ot Yendon wepeods vn\wm'r?\s\s*n-

Micvo sode\lite ?n\\m oxphism.

£ @ 5 A

SNps — single nuwcleashide pu\ﬂmowhisms.

Qan ] What is Geaowme oMalysis - Explain Human qenowme. projeck

Auswex : Genome amn.\lsis 3

Dﬂn‘i-\iun - The complete Sr-'i’undna o% an ssganism?s Qenome.

is called Qevieme analysis -

Discovesy - This was sy dis::m:e:c“ by Fved- Sanqex. He
had seguenced the Siust baciexiophage qenome fou wihich e
ladex wisn Yhe Neble —psize .

Explanation :- Duedo Bapid development 0§ genomic Studies

a ew byandn of bistechnology has 2wmexqed colled qenowmics

tanich deal wailn Qeneme ama\“ﬂs- \Y was clmest im?ossi\:\e. '-m-H1

— - L - e
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Riotechmole A

Qnoptres—1-6 68F

Huwnon Geeeme pogect s (W GP) — Human feneme projeck

iS an infexnatienal Sciem¥ific meseadch profect bosed on —
exploxation and anolysis of humam qeneme.

Dwxeakion — Human Genome pProjech was Sraxted in \R90
ond was cowmpleted i 265D by e helg ok U Seprmen’t of
enex gy omd, MoMonol instHiruke r!; headdh W fivnecica,
Funding i— Rldhough +his project Was Sunded inRally oy the US
—qovotnment buk \okex an Welceme Tyusty of Vg beome &
MoTos Potinex- n lakex stroqes cooksibulion cawme Stom Jagan,
Fronce , Gesmany , dhina , etre.

45F Dikectos i~ The 15t dixecker of RGP was "Ia.me_.s D-wiaksen.

Majex goals ot Human Jenome p'quu-* t

4 \&hﬁgmﬁon of Looo —1S0as Jenes n hwman feneme 9% DNG

2: Detegrnine 3-billien base—paies of human DN -

3: Sho¥e \nformeadion N Dodnbase Soxm.

ha U lmprove ‘mels Xox Daten amoalysis-

S: Tsansfew of ¥hese Yedwmiques Yo pruivche Sectots se Maok —
edhnical,\eqol and Social issuss ‘woy aElse fvom Yheeseoxch

Projeck.
Benetits of human genome pyejecti— Human gqeneme projech

Is Vesy impottant W moeleculax —medicotion, Wwioaxcdhesioqy s —

antrropeloqy > evslution and wmigeakion as %o\\.um’ma-

1: Moleculas medicines 1~ AP tmprovedt the following—

1e Mlmmcmeic al Ales~coe 131 YSxua desian
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Chaptex-1b 688 l B‘O*tchnaloﬂa

V: Deteckion of qenelic predispossiion ok diseases.

s B‘aa"‘chaedﬁwg, BAntheology » Bvolulion and Human min'“om
1: s-'ru.d.n ot \w\ea%e. and qevm-tine mutation.
2. Skudy of wmigsaken o4 diffexent population queugs based

on fomole qemelics Whevihence. -

v Ei-nd',:l“a{; Y- dvvomosewal wmale inheilance

qt Sempare evoluton histesical evewts and muodien.

QR I Winak s KHssue cdbure » Explain Hssue cubluxe n plavts.

i i i o e

De finition i~ The prcpagation of a plant loy using a plant cen

oX Quosup 5% cells within o Aes) dube wadex covviyrel <lscumstonces
s called Tissue cu\luxe .

Explanation :— Ptc.cm;ckn% Yo a pules of embryogenesis Sach celt

Ll

ot Riing enganiswm has Phe potency fo make sihex Nandous Mpd
of. ca\\s amd even Ahe udhole asqomisyn. 0 the, Same way a -
Gesman betonish — Gotrliel Wwoes\and Sadd \n \ReL Ahak plant
Ce\\s ave Tb'\’\pn-‘n.w‘r Ve~ eadh cell Pesses LUl Qenehlc —
Wiosmaokion and \has fhe abilihy 4o wmake ews plant of Vs oen
Tpe by Mssue culhuse trecdwmigue .

pProcedude - Tissue cultuve <onsists of following steps.

1. E.ﬂ\o.'n-\- - finy plawt paxk 4o be used in Hssue aultuse IS -
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chaptex—26 689 Biotechnology

%_ stexitzotion - Slexwilizabion mean the decovitamination

of explant fxowm gexms and micreowqanism. They ave —
Stewilired b“ \A‘s'\ﬂﬁ& chemicals ke — calcium -\m“)u dr\\cr(\'dlf._, eie,

The glasswase whnich (s Yo be used showld alse e siexilired.

2: Mediq prepadaian - @
: : g /:xplani\

Media 132 Yre evuigonment— ike

Soil in nodwre; wohich Wil provide Explant in
nulrient

aukvients 4o exnioxt fox ﬂ\!m-\'h . media l

Media wsually camsist of inovganic Hissue culluve:

“Callus

saMs, Wiermin e, \‘,‘-._r_- at-horxmenes. /

edio wmowy boe nelid ox \iquid — Plunlel

dep e_nd‘m.ﬂ UpoeT, e need 0\*\0\‘\‘-‘?: Embryoid

Emkryo
o f culruxe . \X ok be shevilRyed. |

“4: \neculation i~ 1\ ¥efexs Yo Yhe placement of explant onto
Yhe suxface of o selid ox a \i quid cuMture mediwm. wsually ~

explant is planied in colid medium but Semetimes d.\‘-;e,c_*\“ into
\ig ia  medium patiisdlaxly whea cell sugpension cubhuse is -

e ETR ALAecy fs\o.a;_e.me_wk of explant , peri plates ox Yesk — |
Yube  che LA pe ats-Hght. Next, thege qlasswates awe Shifhed
Yo -the grouwth s2evn o8 Wweubatos-

57 ‘h:\rc.\o?mgw’t 6% collus 1- The explant i alowed Yo Qeows indo

celMus  caMus is A wass of umciif‘—ﬁ-c(em*'\o‘-\re_d \°°S\“ Lounded cel\g)

Cieih S Aaen SREE 4n news 'media Gos fucstwex development ot
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Crapker-26 690 Biekedwao oA

cylokinines &¥e equally Cealancey added 4o media.

6: fppeasance oL plamtlets - As Yhe callus quows o plece

o% Sliced oLf called as plantietr o immokure neusly produced
plant , whidh a¥e Yhen Shifled o wew media fox fuxthex —
Qeowth. \n his media High concankvoiion of Oylokinins Adeng
with small ameunkt of auxins causes Shoot geawath. Laile igh
concentvaiion of Duins olong with small amsunt of cytulkining
causes Yook qrowth. The plantletrs tahen sufficient gysuys
Fhen \x 15 Avansfexyed o poting Seil oF even in the goesn
house enuivonment fox complete. quowih.

T:tgs of ¥issue chlluye :— ‘F-o\\aua{nﬂ ocge the rgpes ok dissue. envhge.

1. callus cultuxe :— The m\*\u-x'\“ﬂ oL €xplont  Loivhin e nedia

when Ruxin  aad cyteinin acge. equolly applied is colled codlug)
culluve The explant o any plont Tissue gXow o <ollus. calus
IS o \mass oX cells.

2: Ccell Suspensien cultuge 1~ This tpe of culbuxe. is Usually -

develop frown calus. The medium used in¥wis Tpe is always \iguid)

Explanatfon :~ cen suspension {s developed {xow Yhe collus
when 1+ is placed into a \iﬂi__ui& medium and thew atg}:\h%e»c\ *E'imﬁ;‘e'
cells oF smoll Aumps of cells ame weleased nde Yhe medwm Tthess

I

cels comMwues ‘o Qeows and divide | ?1oa.xa.cf\nﬂ o cell suspension
culbuye
USﬁ?_ i~ This “rpe. of. calluxe i impestend medicmal planks
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hapyex-256 [ 691 Rictecmoloqy

suspension culfuxe of Cindhena —\Ledqexiane peoducs Quinide
used as antimalaxial a\;g;,..“s. similasly Lanatc produce. only
ﬂk'wﬁ called digitoxin used fox psevention o% heoxt oftack.
3: peotoplast culuve :— piotroplast is a past of plant with-

—ouk celwall 1+ is eoloind S{-ww mf_sc?\n“\\ cell omd then —
Subjected 4n cultuse.
Explanation :~-This fype of cultuge is vnpoxtonk 4o develop Yhe

vihole plawnt oy osganogenesis OF somodic e.mb'i‘ﬁnﬁtmt.sis \ike
evnbrypo wmode. fvom Sewodic cels 1S called semakc embx‘o%muis.
Then they ave expesed o Vu-vadiokion =¥ chewmical wutogen
o Wnduce wutotion which is coled as somaclonal Vaxiakion.
Usage = Vs main puspese 54 develop Genetically wmodified plants,

Y: Mesistem culjuxe i~ The Sapidly Aividing cells ase coled

Mexistewn. These Specific cells azse Sound o 4Ahne. apexes o-&. —
¥oo¥s and sheols . This fupe of cuMuxe use 'mexistem as —o
USC\E&‘-" This culluxe, S used feo% mimovso?oﬂa_-\ion q:‘\?\::*.
obtain vivus , pavasite. {yee planis. This is because all paxts
ot plants can be Wfecked by wictobes except wmexistem dae
fo Yhe cbosence of vasaalax system W Yhem.

S: Anthex culluxe - The Tpe of culture wn winidn pellen qyaing

ave used os e€xplant is called amthex clluxe .

Explanadion - Matuxe anthers and pellens axe culjuxe na

waedivm. These ovte !.&Su.ﬂ\\a hqq\ntd cell Mok sy e wail ?toa.u.‘n
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chapies—246 { 6 ‘i'l.i \a,‘\o‘\re.c.\m-\o\b%'-e‘

colchicine. fxeodment hapleid planmt Cn) can be made as 34?\0*"-

colenicine camse M¥omosawmal vion— disjunction jre-dvromo ~
—sSowes fails 4o Sepaxate so the Aa.u%h'\t?s ce\\ LIl Beceive fuwio
Cepies of ce\\ and hence LA becsme Aipleid Gw).

Usage '.—‘\*s AN -let?ost. Ao develsp lhapieid o polyploid plants.

QY I Explain the process of animal cel\ cultuse*

Ansuiey i - Pnmime) cel) aalhute

Delinion (- The r_m\-\wﬁmn ot anmal cells W axkifAcial medial

is c.a,\\e.d: oxnimal ce\l cultuxe. .

Explanotion i- This fype of cel—eauliuxe oxe used insecombinat

DR —Jechnelogy ; genetic manipulatioy , vaxiety of induskyial
p¥ocesses. They axe \m?o‘\sh“'\' n pyoducion of Vacdcines , —
antbioRe ;, dvugs , phasmacuticals A‘ruﬂs , vaowno cAonal ontioietics.

Tecdnniques of antmal cell culluxe - Pnirnol—-cells axe, qvow v

a clean ond well Sherillled cankainex o% Yube n he pecence of
vaest Suilable media vwai¥rin o comfiol evuisonment cisarmskanced.
Thexe axe dhe folowing AEE; types of Ytedwniques et animal cell Q“Tl
A Peimagy el catuxe - A cell cuuse which s wWittaded b\d

ceMs Bemoved fromn am onmimals Swgen is called P avy &L\ - o

2: Seeondary cell cultuxe - Whon Yhe contents of Peimary -

cuMuxe axe Subjected o ancthes <uMuxe media his s called

Secondoxy el cuduxe.
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C-\‘\ote-i-e;g —26 693 ] Blotechno\oqy

O%gan culluxe . noakive Tissue axe foken fo% amimal culyuxe

Lvnn A suitable cultuxe taedia fo produce \nvivo-Msoleqical
Aqseqotion ]

M Histotvpic culMuxe - The culfuse of & ‘move defined Aissue

WKe Siwxuctuse is called hisdotypic cutuxe. hexe the —
‘Bgﬂ%ﬁ%aﬂq:ﬁch sf. ce\ls occuxs.

5: oxganotypic cutuxe - The tecombination of AifFexent cel

Fypes Yo fowm moxe defined YTissue o% even otgom s <oled

G'EQOL“D-\-“‘\QRL s\ uge -

Requisexcent o onimal cell ecwMuxe . —The essental —

"sequitevnenks fov aninal cell culude ocse 5?9.4:.10\\ incubokoy and
Yhe synthelnc esio e —
1iThe ncubatox mainfuins dhe \evel of oxyqen, co, ='\'“"‘T¢"‘°‘i"¥!

amd, \uw_n‘\c\.i-\"-\ as present in Yoo anmivemal’s bc:d\-\-

2: The Syntheric media consists &4 Vikaming ,ammo actds and

Setel sexum . synthelic wnedia ave 2-tpes V&

Ti— Sevum containing wvedia. Wi— Sexuwm fvee wmedia-

Rpplication of animal cell culuxe :—

11 peoduchion of awntivical O¥okein oy Vaccines.
enetic manipulaiion, which is €asy 4o caxsy ouk in celley

5 v g ¥ sty sk o extigt ey

L €2l Susion techniques. Y- pyoduction of phasmacutical dwugs.

Analsis o% fetal dhvomosemes collected fxom womb.

pr¥oduchion af wene clonal antbodies.

1 use of axtificial skin  Bi- Funckon of nexve cells.

Y Clei A Al tLl afOo_ V. b Aaitns mamd mmlMludAacla

b 4 0 a1 W ™
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Naprey-2-6 [ 69Y Rictechnoloqy

QIS |what is dransgenic osqanisms. Descxibe the. —

Advantaqes of f¥ansqenic bactexia -

Bnswex: Txansqenic 620.1\{ SWS: {ETeA-20\,20\3 300)

_Dc,_i‘tiv\i*ion 1— Those oxqanisms vanich nave, foseiqn qeve axe

called -\:‘(mﬂS%&nig SsAaMISMS .

Explanation :- The nsexton of DNA of one osqganism Into -

othexs is called wecombinant Hwn Yechnology and Frne sesutant
o¥Qanisms axe coled %eﬁe_’n‘m\\“ meoditied svganism o fae-n.dn'm\lu
engineesed oF Ayamsqenic ssganiswa. This fisst ransqenic —
ceganis™ was baciesia pyodeced W \9313 5 SYRCL Ahen many
Feansgenic ovqanisms Such as—animals, plan'ts and badtesia
hove been Produced .

Teans ﬁm‘f— baciexia - Backesio was fissk QEneticaly medified

n 38 by Hevbexh —Boyex ot <alifognia umivexsity and is -
oble 1o preduce umon nsalin (Humulin) ‘on ngexted human
nsulin gene nto B.coli.

P‘c\ch*mies of fsansqenic bachexia \— p¥oduce diffexen’ produds

1: Role in Biotedhnoloay prodmed i- Tyvansgenic bactexia ase

Nexy impertant because -Phey cam prodice vonions prodmets \WKe .
[ 4 1nsulin $ox diabeies. 21— Eniyme preduction
| 3 C-".u‘“\'\'\% facters for haewepnilia.

Y: geowth hosmones fou dwa¥fism. » (ETER-2.010)

S. Tissue. plaswmineaenic. acMualex Lo brevention of lhheax}t oltack.
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Cnaplex-26 ( 648 Blotecdhnolaqgy

T Biox e_;-\ed\‘aﬂcm fox semoval of. pellutants frem enuisonment
Especially in aquatic envitonment -

®: PYoduckion ot phenylalanine — amine acid.

2L: Ecological concexns :— othough thexe axe \ots of benefivs

ave being sbtained {fom Qemeticolly engineexed backesia buk
Ahexe axe Seme. m:n\-nim\ conicegns a\so associaked wath Yrese|
backexia. one o Yhe main \ssues segasding Ahis 1S the —
pessibility Aok hodatdeus new pathogens wmight be cxeated

wohichh ane Fhem AILHlcu fo candiol and coumses neaw preolems.

Qlb l Lihat is transqenic plants. usvite irs impostance .

n\'lsmf-“ :~ THans 6&“;6 P\&“‘I’S » QE.T E“..lo\k)

\nrseduction - Tansgenit. plants possess fo¥eign qene in Yheiy

Qemome. Fiest yransqenic o8 geneticaly modified plant was -
Tabacco in USA and Fyonce W 1386 o be gesistank 4o —
hexbicld: Reside His obhex plants ave wnade ~€esistance o
Pests , diseases , dvugs , dwought a¥e Also produce tvansgenceally,
Medned °'3c Aene Feansfovmalion tn plant i~ Thete ave ‘many

fechwmigues wheve gene ok intexest (s Intvoduce inko Sinqie oy
fews plant cels which then pesmitted 4o Xeqenesate wna —
Suikable culhuye ynedium. a Suwccessful Ystue caluye pYe ceduye
Tesulk \n the foxmadion of Fwomsqenic Plants.

Ageiculdurally improved Tgansgenic <¥ops 1- Duxing the \ast
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raprex—26 ré‘] [S Riotrechno) sl

o\&ve.\o?me_“’; of Ysansgenic plants using vorriows Yechniques.
RS pee estimotes yecovded in LoOL , tYangenic Clops axe —
culrivared wovldwide on apeut MRB-million ocges o% S"E'—l--mi\\in"\
heckaxes \and by S'S milon Savmexs.

By ox Cxy Qenes — This Kxsk Qencs available Sax ﬂg-nt.’ﬁf_ -

engineesing of cxop plants fot pest-wesishance wexe “C:c‘ tnes

oe BY ﬁu\uu ftom a backesum — Bacillus ,t\\\.l.‘t\“%ie.“'\‘i .Tm“s“t.ni

I

<wops Lot Br—qenes < - colton,wice wmaire , pototo , -
Yemodo , bvingal, cauiflowey, cabbage ;exe have been developed|

importonce of ransqenic plants:

1: Resistont aqainst bielic Shtess \ike— pest, backevia ,visus.
Z: Resistant ogainst obioke stiess \iKe —temperaluve, dvoughd,
humidity 5 salinity » wates \oqging > e,

Weedicide ox hedbicide iolesance .

e They axe Inseck segistant such as cvops wivh BY-qewe.

st Dﬁ-\a\‘e.d Seulk Bepening.

& Vo soved sudsitienal condent.

F. \mpvoved pev—capita produchion and populatien grousth.
[®* Yuman Howmones fovmaiion dnreugh planis.

A= Improved dhe o) ~ Capiuxing ability of plants.

Example of Yvansqenic plants 1~ Sewe of Yhe commeically -

Qeowon feansqgenic. plents N develsped coundesies axe —

A, Ratiwaad.in w__ A, PSS T, AL Utal Vanwis Moansesed € rncala
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Onapyex—216 693 Biotechn o\oqy

AR | Uthok is dansaenic animals. wxite s impottance.

Answex: Tyansqenic animals @

Detinition - These animals which have foveign qenes aXe -
colled Yxansqenic. avimals.

Methads So¥ cxmﬂni +¥onsqenic animaols 1- Thexe axe Yiyee

wethods fox cxeakion of Afansqenic Animals &~
1l: DNA microinfeckion oF Using QYene Jun.
2 Ewbhiyonic. Shem <ell medioted Qene Fsansiex-

2. Redrovitus wmediated, Fene *Tmms%cs.

Cﬂtc’":ﬁ% m

n c.omvci.-xs{b“ o higqhes Veseryates | o ctos

Embryos \
; - ection of Tranigene
mice hove become the model Inlo Male pronueleus

Weodel Lox drsansqgenic animals - @g” ""“'? Transzene

d" stesiie
animal used W the Sield of — — -.’3&?
Embryos Into Preudo Q’

"c‘tansitmic. because &% Aheis Swmal Byt temnalss ; .
Sixe, shesk cae_he.\-q-k-‘\bh Hme and m”:"r"::":m.' * e
well defined genelics as wel asg S e

' . Ceation gy tanagenic —
\ow cesk ok housing. ( b ] e ﬁ“‘! ':"'

Ympoxtance of yeansgenic avimals :

1: yvnese Willk and meak produchion.
Qeouwth hoxmones predmciiom.
p\na'sm.a.c_e.w\-\‘m\ dxuqs production.

Antithgombin—Tl Sor ?tme.“’dw\n Bloed cloks.

6 NPT

Bovine 4fousth hevmeoac and arkiqenic peotein prodmeiion.
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Chapiex—26 5918 Biotechnoloyy

QB | what 15 dhe ¥ole of Wiotecdhnology n health caxe .

Rnswex: piotechmology and health caxe »
\niroduction i~ Bs fox as bletechmology is concexned it is

T

Vexy Impostomt fos human heoWh caxe becanse he tedmique
o4 biotechnology have opend Yew dosss 4y \eoxn Moxe oot
Yhe human \o&d-n o¥ Qeneme . Due 4t wadeyskond ‘he —
molecnlay base of health and diseases ‘wis has \ead scienhisis
o beprove metheds of Ateoking and preventing diseases. W
has enobled dhe ScitnMists ko dendop -\-\'\:.'to.?h_.s ond Vaccines
m\\‘\d\la%e.. wote Sajer Yhan evey ‘beloxe -

Reo\e of b\a‘\‘:c_.h“o\acgu n health coxe 1 —

1: Role \n vaccine development = Vaccines axe ankigenic —

proieing Uik peoduce sesiskony agavash visal di‘smse_s.'mr_u
axe C&'n-\-i%e_w\\'c. bud nion— ?a‘“\o%&'ﬂic-

Methode ot vaccines Psepaxokion 1~ g\m\\“u\e%“ NS used the

X—o\\aun'mtd 3-diffexent wmetneds 4o denelop Vaccines.

1: Sepaxaton ot a puxe antigen Using & specific mqmmi;?
2: Synthesis of an antiqen with the help of & cloned qene.

3. Synihesis of peplides 4o be used as vaccines.

2: Role in diagnosts of diseases:— ™Many human diseases can

e diaﬂhas.gd oy us‘m% vtod.u:_:\s ok b(okd\“o\a%n \ige- —

Movnoclenal ankibedies omd DTN o RNS ?"&o'be_s e —

i* Monaclonal ankkedies
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Chapyex-26 ( 699 Diotechnoloqy

thich ase Specific fo only one type o] ankigen is calted —
Meonoeclenal amlivedies .

' |Explanation :- The sesponse of trmmune - system 4o any ~

antigen is colled polycional. Howevex, Yhexe oxe guoup of
\dentrical antibedies whidh is agavasy only single *ype of -
qw’ti%em - They acte caMed meno clonal ontibedies - They axe a
Qtoup crg‘- ldenMcal anlibedies (-€—- made b“ idewnid col immund.
Ce\s. This s become an tm‘w's-\a“_’t Yool n Medicine .

Rale o moenoclonal anlibodies (- Wovioc\onal antibodies —

Play tmpestant ~ele in owe daily life. e g-
1: Monodonal andbodiis peeteck us againsk diseases.
2: Theq helg Yo diagnese o wide vomsiety of Winess.

3 Theyqq <am alse detect dne presence u-ﬁ.chmc&s > WWEA\ predancts,
bactesial producks amd s¥hes abnoxmal substance nthe blood

e aduction "43‘951“%";‘5% Mouse challenged with antigen

@0

Kving healthy mice. mice wit m QB?.-‘L DE
be. ?‘so&u.u.'_ anHbodies q%u&m\- spleen cells yeloma cells

PR 0000000
ot antigen. =
Fusion %

2. dhewn Spleem cells ol wice axe | SOROOOOTOD n& '?
Hybiidomas % T,I, &
analyred o obfain such onii- g:J =

~badits]  Culture in HAT Medium  Harvest monoclonal

1: AmYigen is fesk Vojecked Yo

2. Mous Yhese cells axe ynixed select for positive cells antlbodies

with wmyeloma ox cancexous m j}
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Cha.P-\-‘;t... 16 ?DD Rlote clnole h“_

‘he pucpese af ~gapid division. (—-(_E;\'_E_&:?-_‘EB_)
4: They afles wmixing oxe called hyosidomo cells which ade -
CuMuxed, and mono denal antibodies ate produced.

: DNA 0¥ RNA pobes:

Definilion - & fluoxescent and sadioactive \abeled ‘;Wamml'

of ONA ox RNA whidh Is used $o¥ DNA ond RNG sequence —
deteckion and dwans complementaxy Yo 1t is called pucbe.

Explanation ‘- probe oy be \so-—\oo0 bage~ patxs "Lcmn —_

fragment oL DNR ox RNA- prebe is Used Yo detech the DNA -
sample. of. complementaxy bases. VW wmeans o Specifrc Known
Sequence of mucleohide (puobe) is labeled with flucsescent —
dyes =% vadioachively lobeled and then ix is alowsed o

Yovidize s complemeniasy Sequence en DNA ox RNA Shuw!*.
In o medinm. Thevefoxe , Ahey ave sucessfully used \n diagresis
of vival and bacteria infections \ike— HEY, HOV, WV, edc.

Diagnesis of diseases caused by psciorea and Helwminthes:

menocienal ondibedies ond DNR—puobes axe used W dekechon
ot Melminthes pasasites and puctvreans .

Explanation (= These monoclonal ankibodies ave used in bicod

Fest and W Fake few wainukes. vohexe A4S DNR- pwocbes Yoke
heuwps Yecause 1k is wmese sensilive Yran menocdiemal omiibodies.

To% Mnis ‘putpese Feady made probes of heypes —vixus and

=l e e s e Alacids citenii e mvwe mevramavad Elealiaci. Caw
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naptex—26 [ ol Riotechmolegy

Q\Q | Descxibe the qene thevapy with example -

B suaes : Gene -\s\'\exa.?g .

Degfinidion - The ¥emava) ot delechive. Yene and 'mc,oxpmmcﬁoh

o% effeckive NoXmal 4ene Sox Yhe Yveadmeny ot a disease is
coled qene -’r\'\gva?u-
Uses of geve thexvapy - Uses ot qene -\‘herapuu axe as bndey.

1. Gene Yhevapy is used aqainst diseases Wise—cancex, temophilip,
2 i shirmuafe Wwamune syste: aff ook

Gene Yhexapy is used Yo s peru wstem fov _‘w:\sq
2 Gemne -\4\::(0.?“ \S uged %o Produce. Besisdance Yo WW.

U VWisuged in Hhe “Se?\a.ce_mﬁm'\' o%. gene Aok cange medi m\\“ 5
eotthn.
Pipproaches do gene -\h:.‘sq?‘& 1— Reseaxahers use one sl —

Sevexsal ogpioaches fox cexseching faudy qenes -e-—
1. B novmal genc is Adikectly insegted within gevome Yo —
1c,p\a.<_e. non— Junckional Qene. -

2: Abnovmal gene can ‘oe. change Lox o noxmal Yene by Homo-
e\ =ttt

DA Cene DNA

-\o Qou-s cecombinaiion.

37 Ronosmal Qene con be ¥ Juodiied DNA injected

o veclor

Tepooised b‘-‘l pevesse —
? Vector blndsﬂo'
cell membrane

mutofion to ik s notmal
position,

Y. pasitaulax qenes axe

\/;! Veclor Injects new

gene into nuciews @ ©

Vector is pockaged

invesicle

3 Vesicles breaks
i down releasing

wequlated \iKe gene OFF veclr .

Cell makes prételn

Usinig new ge

o0
00 W5

gt Gene therapy using
44 an adenovirus vector

¥ Fene on.

Mechanigm % ﬁ\me.%e:fa‘)n-. i
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c.ha-P}fu‘.-'z_e 4o Biotechnoloqy

It Ex—vivoe 1= W ¥hnis -‘c\“u. of Qene -\-\\exaQn the fenes axe

i“st_"i"rtd' info Yhe cel qenome cukside Vhe béch_&'\s coled —
LR —ViIVO qeme '\—he_:ca?z&-

20 Wn—Vive = \n Pnis dvpe of qene Yhevapy Yhe genes ove —

Wnsexied. indo the cel qenome nside Ythe oody colled invivo Fhexapy.

P¥oceduxe fox mechanism of qene thevapy - Wis diffexentie

1: Vigal Medioted gene delivesy Systom i— Wi bov aloeve ypes

wWe use a veckot o delivey the Yhexapeutic gene do patients
Taxqetr cel. Tasqedr cells wmap be Lsually \ivex o \ung~cells ow
fecked with 4Ahe vizal vecko¥s. e Neckoy dhen waleads ¥s
Qeneme  Cowtaining viexmal genes fo feaxgetr cell in padhe genic
wnammes . the genexation of funciional peclein produek fxom -
noXMol Qene \:rt'u\:hs Ane. c2\is %o Ywexma) Shode .

2 Non —vival aene delivexy system = Beside vival qene d;\wex“

Systewn dhete axe mon—vixal Qene delivexy $YyStem a\se whexe

ViTuS is not used os vecksx e -

1- The most Simple mehed is disech Wnttoduckon of Anexapueic
Aene \ndo foqek ceW by icxownie o o% Qene G\\m Vrhas lesc
Commen thelinad ‘cecause 'Y con be used with ecexntain tHssues
and needs \axqe ameunt ot ONR -

2 - ano¥ner Mon-uival Q??“saqc.h is the. exea¥on ol oxlificial

\ipid—-sphete with in aquesus coxe <aalled \iposome.. This —

laciin. Chwdtee Baseaal arne Aa Ake Aecasd oM.
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I

napkex-2-b 403 Biotedanoleqy

Exomple of qene Yhexapy * eystic Flovosis:

Introdmeion (= cystic Fibsosis (s an inhexited diseage in —

which pnucus and Sweat %\a,“d_e. ate AkRected. novmally mucsus
is “’“"\"";ﬁ validh Keegp the \ining of- Stgens molsh and p¥evert
FThem fom drging ouX oF prevent Kwom ingection. Buk I cystid
$10865IS Hhick ynueus is produced.

Causes of cqstic Fibwosis 1~ causes ot :-_L\s-kc_ Hbyxosis is the

eqstHe fibresis Yvansmembrane conduchomes sequiatex  tne.
sudh noevmal gene encades a prokein by whidh the movement
o% Satts amd wodex is conkroled in ond ouk ot cel-wmembsane.
While n pesple with custic Jibrosis Yhe such Qene does mok -
WetK pxopexly and Hhus AWk mucous geodmee i lining wahidy
blouk ott ways and flomds.

SN\m?-\om; o% emsHe Fibgesis - sSewme Ccommon S*\m?'\oms. axe —

4: Mucus mesmbsane and Sweak Qonds oxe affecked.-
2. \uags and diqesive problums.
3: Feequently nfeckion in muais —'nembiane ;ete.

Gene thexapy c-{- cMstic fibyosis i — Tseodment > This disease

wias idenkified Suceessfully ‘oy qene thexapy in \989. The -
d‘ig,c__gge‘“ ok Ais defechive fgene posed news possibiliYies ot a cuase
and now a doays the qene cawn be Successfully Xeploced by -

Nexmal gene in rosger Cels Such as \LL“%S ond Pais disease is

cuwsed n Ynis waq-
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hopiex—2-4 Foy Biotechmology

Qzo | Discass dhe imposhonce of Riotechnology:

Proswex: Svngo-ﬂ-m\c,e_ of b‘\o-hr.hna\esg s

nigo duction - Blotechnoloqy is a Vast Sield peosses wang

applicarion and impotance Sxown deomeskic 4o Wduskiiol ’\m:.\s.
Duxing \AF0 ¥his Sield waas ewnexqed as o mew field due s
moesiage o% bicleqical sciences wan technolony . AlWhousgh ks
Mot a puxe Science houwseneX 'k IS Yhe Science of applied —
bicleqical pyocess.

“i‘t\?n‘s’ﬂx;nt_t. of Bictechmology 1- Some. o Fhe impoxtont —

eontribukions of bictedhnalogy in human welfose ase qiven belon

1: Blochips and biclegical computessi- Biodhip is ¥he sesuly of

moxsiage ok wickodhips Business  waith b&ohc.\molaﬁn- v —
futhuse Yheve is possibiliy of developing of \siolegical omputexs,
The. denelopment of Llodhip is a majes discouesy b{u*e.c.‘-mo\ocnn
and, mnﬁ other Slads \IKe — genomics 5 peokemics , computational|
bioleqy and phaxmaceutcals ,exc. Blodnips O¥E oble ke coxwy bul]
Wundveds oamd Yaousands of. bBlclogicol seackions s'\‘mu\:’mmenus\n.
at the same Hme Semiconduckor Wnduskyy has beem S-\-emi\.“ —
Pesfeckly the Sclence of micro-miniatuxization. Besides Yhis’
ey axe impostant in disechion of bioleqical Yewxowist.

2: Mycosthiza 1~ This (= Sumbiotic assoclation ‘oetusesn fumpl

and sosts of highes plants WKe — gumnospexms. This associatior

is Vexy bencficial fox the asaokn ok Plamis. \n mosk X e —
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c.hq?{gx —Lh [ 105 i Blotechnoleqy

oculum ef wnyeoesizol fungi- Now @ days use ok biv fedh

1

-nolegically produced weoadum X mycosshizol fung) has -
tnhance it significance due to s vouli Gasious sole W plawt
Qecwth omd wield and xesistence against imotic and —
adaphic (soi\) stsess , patmeqens and pesks of Plawks.

3: Blegentilizess - Bisfexhilinexs ave uksienks prepaved

b-.& bioleqical process fov the osuwin ot planks. So Yhose -
feshlizexs which contein bislegically fixed nitregen axe call
‘oio Ferxhilizey. Biofeniiiaess axe wsed ‘wseploced the ham:ul':l
ehemical ferrlzexs. NMow o deys microbial tnaculants axe
deNelasp and use iwn moamy counderies. Biofexilliexs axe meke
ehtechive Yhan chemical fewhillaexs becomse -‘Hn% supely —
adequate amoun’t of Wikvoqen and otwex nudwienis ¥ planks.
Moscoves, bioleqical fixed nkvoqen uses 2.s—30y \ess emum
Fhan nermally done by dhemical process.

U: Nanetechnology - This is the swo-bvanch &f biotechmolagy

which deols usith all those Yedmiques iw vinich mattex o amny —
\a'\n\n&(m\ substamce is Manipulated on alemic molecmlay ox —
Swaallex Faan this \evel. tn nanotednmoleqy Vexy swall riniest
clbyeck ok ol \evel can be easily enginesxed . This tncude
the. Mmanipulation o makeriel loekseen 4 —1oowm. \rolso helps

us e disecoyex sudh m“a_-?a:s-\-:c,\e.s which oxe. E.WC.&!‘_Y\'\'\\Q u,sq_c.{

Yo delMvex dxua 4o taraek cells amd to dicanese diseases ox-
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cha‘;*cg_% Fo0b Glotechno\e an

(e X l Discuss the Scope ol Bictednmoloqy:
finswey :- Scope &% Blotechwelogy:
;=a

int¥aduetion i- Biotechnolsqy is one of Yhe fostest guaning

fiedd in Ahe oxen of ¥eseaxchh and developmert. \ris alse

called a fechnology of dhe fuduxe o Yedno\eqyy ok Asmosraw.
Biotechnology fos wany qood effechrs on Ahe uwmans ond
e wahele Lnivexse. \} hag many ‘ce..\n.-\-io'-\'\s vy ofnex Sields
alss. mweﬂcs:. W qives wamy opposrunities n \ige..

Scope in diffevent fie\ds i— students of biotechnologyafies

Completing “neis studics cam hove scope in e Jollouwsing Gieldd

1: communicodions o8 media 1~ Reposking ; Wiking , Edding-

b 3 cm;&ct sScience - Dalbakbace c\mm?muﬂ' 5 oo licm-na\'\-{es 3

wWebsike —d&quom-\-s seke .

3: Phoaxmaceurcal companies o= DL development.

[4: Enaintexing = UVISEKing ' blopeocess Snambbexs , wst sumenig]

—tion develspwment ;, Fexmentotion tedwoleqy-

S: Reseaxch :- Exawmple— comeex , alu\u\im\k‘ \inked diseases AIDs,

6. Diagnotic Loboygadonies s~ puaded by public. and private seckexs,

T Waste Mon aewment - Bio -W\o“'ﬁ-b-“mn bodies and peludien ...
condral cooxds
B: Medicine +~ The medicol— qenedics genetic Conseling , qene-

'H"‘"q?'ﬂ and @ene -\-a.s-\-twn uges blcﬂtdnv\o\ucnim\ tools.

9: Blo-powes planis :
101 Rio—processing Ndusiay 1= € g~ enyme. Yechmology » PapeX —
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hoprex—26 r?o? l Bictedmole qy

W AgetcuiuXe oxmd animal husbandyy

\2: Legal field :— pryeapexty low s dexniky oA gene
A Pyepctiy expetts | padeinily *35“?7—

3 N'\i“i-\-awn i- pathoqens ‘mle.nﬁ%‘m’:im ” b’no\n%ﬁm\ Yedgoxism,
Woss fave-

M: Cxime oamd \aw 1~ Eogensic’ Sciences, cwimes idenkification
y

F{n%e:r?ﬁw'dn“ > DMA—~desks of exienes \eve.

Q22 I wiat is haravd and soctal ox Bdhical implication of

usinﬂ E-'\b'\-!.r.\\nn\am i

Answey . Nazaxd and social implicakion st B{a-\-ech‘no\o%“:—
——1

Biotechmology has qained shining Status modexn wesld. VW
S popula¥ feow safe — putpeses \iKe — fene Yhexapy, heolth cote
oquiantfuse. and feed producdion. Bult vr has alse paised -
etnical, \eqal , secial \mplicakions (ELsSl). Fowv example—

4. who sShoovld have the 1'«@.& Yo examine Qenes of Orheys. 7

2: Fow Showld dhe nformakion obiedned fsem e gtnes be usedd
Thus ¥hese BLSL will slows dsuwn dae applications of bicreds-
-noleqy ond ks bemefiks. Woweves , the pewes of \:ﬁa’:f.c\rmo\ecm,
Qenefic engineexing and ous abilifies ode suda Maak we yust

Peocesd wsith coxe and patence , \ssespechkive ok Yhese pucblems

Q22 | Explain The diffexent concexns abouk Aenetfcally —
Modi{ied osganisms - (GM0)

fnswex: Concexns Aoowk 4N e,Hc.a\\-Q modified o¥ganism -.(Gmo)
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Choptex-26 708 Bictechnoleqy

due ¥ Fae cause Paok ¥eqaxding e blesafeiy yeAnics and
{ssuses se\aked 4o envisonmeny.

Biosafedy - United Nations has builk up an Wngermal wetking

Qsoup on olesafely n WAL, This guelg prepated the Noluntary
Code of conduck fow Yhe Telease of OrgEmisms Yo exwitonment,
due do Yhe following considexations.

1. How 4o digpose o Spen’ wmicxcbal biomass and\ ?‘““"Q e

SCfluents {som istechmoleqical precesses. ?

23 The 4oxicity ok the alevgy assecialed wicxebial peeducton.
3. How b deal usiln tnexessing numsex of aokibieMc ~sesistont
BASREEAE. SegavRE animals and plarts
4: Weow Yo evalute the pothogenicity off HGMOs Yo infect \~wn§.u
S: How Yo praveny Contaminakion ; mfeckon o vavkakion - —
Caused oy p‘tor.e.ssep\ Si=gains.

6. The evaluwalion ot Inkexoction of GM-micwebes with Yhe —
zlomend s of natwray mavisenment.

QY ‘N"W&' iS RBioleqieal Wax foxe -
Answex ﬁ\o\egi:.a\ Wax %a:u_.-,

Definition == Wntvoduction of parheqenic ‘miccobes as weapans

in was is called as bio\ﬂ%\m\ wrox faxe .

Explanation i~ peoples have expressed thels concexns abeuk

The pessible. use of qemelic Mamipwlaiiens, Badexia \isuses, i

fox wiaxfoxe puvpese and wmilitasy purposes even, thok is
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Il

."—-‘n-;;"rct-% F‘D‘T Bictedmno\oqp

‘he b\b\-lbﬁ{ca\ weapens convention of \q32. vahok o nevex
P¥educe %;“*s &% Yoxin 6% 'mictobes Selated, whokevex mq
be Ahetx metned ofr peoduckion , fo% use Vo wods.

Qs l what is inkel\ectual YeopeBty-

Answex @ Infellectual prop txg .

Indgeduciion - \nfre\\eckual v\'awm oxe \ike axny efhex ~

propexty siqht which tnclude  ¥he copyeignts , F¥ade maxks,
‘rade Secxers omd potents. fox this puspose Intexnational

propexiy wight (IPR) hove been came into existance which

hove digfevemt fvpes of sights quavted by eash countuy: The

~Sights 4o protect tnis prspexty pYolibiy obhexs fsom making,
cCoping ,-.us'\ﬁ\% o3 selling ‘e propeithaxy subyech maltiex.

Fo% example 1~ Some examele fof intelleckual propexiy axe—

A: nkeleckual propexiy of biokedsnoleqy i \n biokecdwmoleqy

The intellechuol pyopechry covets Ahe pracess vk secomhinant
DNy _-\;e;hno\a-gm Ao pesoduce Nasisus pyoducts.
2: Wntellectual propexdy ok development of cxops i~ anethex —

nkeleciual propeviy is tho development of cxeps —vatieties
uahich axe pyetecked Maxough plant breedex’s wights (pPRR)-The
PBR: ensuses Yhat plank breedex wino developed a panticulay

Varsiety qeks the wxdusive ‘ﬁﬁ\-ﬁ's Xox mo.\&d—'mﬂ Pre Vozieky-

—Nend - N—
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Exercise MCQs

!l, Multiple Choice Yuestions (MCQs).

1. Bacteria protect themselves from viruses by fragmenting viral DNA with
" a) Ligase b) Endonuclease
¢) Exonuclease d) Gyrase
2. Transfer of DNA fragments from electrophoretic gel to a nitrocellulose
sheet is done for:

a) Autoradiography
c) Denaturation

a) Endonuclease
c) Calcium ions

a) Can be multiplied in culture

b) Self—rei:licatiun in bacterial cells

c) Can be multiplied in laboratories wi

d) Replicate freely outside bacterial ce
5. Who invented the PCR technique?

a) Karry Mullis

c) Sanger

because the DNA molecules
a) are from different organisms
b) have different lengths

d) have different genes
7. In the reproductive cloning of an anir
individual comes from
a) asperm cell
c) any gamete cell

a) plasmid

) a restrictinn Pnzvme

b) Primer annealing
d) Generating markers

3. The DNA fragments have sticky ends due to

b) Unpaired bases
d) Free methylation

4. Plasmids are used as cloning vectors for which of the following reasons?

th the help of enzymes
lls

b) Boyer
d) Cohn

6. In gel electrophoresis of DNA, the different bands in the final gel form

c) have different nucleotide compositions

nal, the genome of the cloned

b) an egg cell
d) a body cell

8. What carries a gene from one organism into a bacteria cell?

b) an electrophoresis gel

d) nalvmaerace chain rearctinn
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D

9. The type of gel most commmonly used for short fragment DNA electrophoresis is:
(a) agarose (b) DNA polymerase
(d) DNA ligase

c..\\q‘ﬁc:-'a..é, Riskechnoleo N

(c) polyacrylamide

10. Cell suspension culture of Cinchona ledgeriana produce:
(a) Quinine (b) Digitoxin
(c) Polludrin () Anti toxin

11. Dideoxy ribonucleoside triphosphates are used to terminate DNA synthesis
at different site. Which method involves this procedure?
(a) Maxam-Gilbert's method (b) Sangar's method
(c) K.B. Mullis's Mcthod (d) Gottlieb's method

12. The gene of choice can also be synthesized in the laboratory from mRNA,
using reverse transcriptase. This DNA molecule is called:
(a) Complementary DMA (b) Replicative DNA
(c) Synthetic DNA (d) ssDNA

13. The gene of inlerest is joined with the sticky ends produced after cutting the
plasmid with the help of another special enzyme known as:
(a) DNA ligase (b) DNA polymerase
(c) Restriction endonuclease (d) Reverse transcriptase

14. The enzyme DNA polymerase can work only in
(a) 3'=5' direction (b) 5'=3' direction
(c) Both the direction (d) 5'=5" direction

15. In recombinant DNA technology a plasmid vector is cleaved by
(a) Modlified DNA ligase
(b) A heated alkaline solution
(c) The same enzyme that cleave the donor DNA
(d) The different enzyme other than that cleave the donor DNA

16. The complete set of chromosomal and extrachromosomal genes of an
organism is called:

(a) Genome (b) Gene pool (c) Gene bank (d) Gene library
I i (k
1-b 2-a 3-b 4-b 5-a 6-b
7-d 8-a 9-c 10-a 11-b 12-a

Perfect24u.com
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thaptex-26 [ H E:'\U‘r&r_\\no\b%n
H Shost Questions
Qi |— vahy dowvt the esiyiction enivqmes destexy he DA

&4 the oXganism in uwhich they axe 91udmac,o\.

Answex 1~ Restrichion €02 NS hosky 1— B bactextam is

Warnune. o s own sesisichion evavwmes, even ik ik has
the doxgqet sequences Otd.i\no.‘ti\“ Yoxqeted by Fuew Yhe
fosh cell protects ks own DNA $xom doeing cleaved Yoy -
omplogng ohey L mes colled tethylases , whidn  —
me.%i\“\a.-\e_ odewnine. oF Mlosine _bases wai¥min \ostk secog -~
~nifion Sequences. Fos each &l dhe westuickion enuyme, the
hosk call produces o covBEsponding mebalase. Aok Nt.-\hu\cﬁJs
ond pyotects the host DNA fxom degrdation. These emymes
make up the Fesieicton ~odification stems. This s
b@ca‘uust_ The ‘bachexial weshiicten sites axe 'hieﬂ‘h\n -
Methy)ated | making them unsecagnizable Yo Yhe —
sesisichion enayme. .

Q|- What axe Yhe essenital featuxes of. a veekox.
Answex 1~ See Queastion No-2. Cwxike only chm;u:ﬁ: s_-> 8

Q3:|— WMok oxe monoclonol anlbadles.

Pnsuiey - see Guestion No- 18, (weire only monodenal amt;:|

=

RY:[— Nowme Yoo condifions nectssay §S¥ maintaining =

- - -


https://www.perfect24u.com/
https://www.perfect24u.com/
https://www.perfect24u.com/

More Notes, Books Visit Now: www.Perfect24u.com

Shaptex—26 H3 Bictecdhnoloqu

QS| Give amy F9o human proteins and dnels funckion which
orve pyoduced ‘slokechmologtcally:
Rnsweg i~ See Q—\S. (uxite only- Role in bio'\tdmu\e%vwduﬁ'&)v
Q6 [— What axe probes.

Brnswey:- see Q-18. ( useite only- DNA o RNG peobes >.
Qi :|— Laat ave Ve vnoin avns oand ob:—c,dnue. st human ‘w.mme
AnSuesi- See Qv Cwsike only— Wuman qenowme Qw;u&)
QB:|— DigLexentiate bluy Moxawm—Gilbexk method and sanget's
Method ©f Qene Sequenclag.

Answex: Moaxam-Gilbexk Vs Sangex method:

1: The main diffevence. betuseen maxam- Gillext and sangey
sequencing is thak ¥ae maxam- Qilbext Sequending is+ne
r_.\r\;.'vn\' ol method of DNA Sequencing baged on the -
nucleob ase — specific. pastial chemical modification of
ODNA ond subsequent cdeavoge of Yhe DNR backbene a
sites odjacent Yo he wodified nucleniides gut, onhe|
sthex and, Yae sangex sequencing isdhe drnain —
\v-'ﬂmmho“ vaedbhod, wshidh infessuphs !.le“%a.-hbh ot

DNA Sequenmaing by incogporating ddwWTps into Yhe
Seq‘u.e.minn-
L Fwtthexmose, MNaxam-Gilbext Sequencing uses alaxge

meunt of haroxdeus chewmical,induding Yadicackive

mMotexial and \'uad:to::_ine. - Vrowenes , Sangex ch‘uandn%



https://www.perfect24u.com/
https://www.perfect24u.com/
https://www.perfect24u.com/

More Notes, Books Visit Now: www.Perfect24u.com

|

chapex-25 Y ] Blotechr: ‘oqy

Q9:|— Whak is <DNR Libsaey-

AnsweX - cee Quesiion WNo-S.

Qo — wWhat ote e types of Veckel axX caxsiex:

Answex i~ see. Q-2 (wiite only— example of veckerss .
QW :|— Whot axe ¥he applicakisn of PCR.

Answex - see Q—Y. (wiite only appiication &b per):
Quo:| — Read cosefuly the diagrowm of G GYA THC C

3\ LB ]
<\ paiten obtained Antooghn haxam o wem :
L ]
—CiVsex) wnethad of YNE Sequencing | | emr - A
and’ predicks Yme. Sequence of — I — 2
-
fagqet DMe. — I
\.rF 4
Bnswsex:~ QPTSAQRCC ” = =

II Long Questions \

Q\: -What are molecular scissors? Describe their sources and mode of action.

Answer: see question NO-Z (write only molecular scissors)

Q.- |-~Evaluate the process of gene sequencing with the help of Sanger's Method,
Answer: see question NO-6.

Q3: [~ Explain the process of gene cloning with the help of recombinant DNA
technology.

Answer: see question NO-Z.

@4+ |~Explain the process of gene cloning with the help of PCR.

Answer: see question NO-4,

Qs |=Describe the procedure of DNA analysis.
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ETER-McAs

Previous Entry Test MCQ's of
Biolegy Chapter No -26:
(Biotechnology)

1.The primers used in polymerase chain
reaction has a sequence of base:
(a) 20 (b)ic ()12 (d)}8
2.Tissue plasmogenic activator (TPA] is
used for
(a) Treating anemia
(b) Bene marrow transplant
(c] Dissolving blood clot
(d) Treatmentof cancer
3. Acloned baby Dolly was identicul
to the parent that.
a) Gave birth to the dolly
1) Danated repraductive cells
c¢) Donated somatic cell
d) Botha &b

4. Organism that contain genes from
ather organisms are called:
(a) Mutagenic (b) Transgenic
(c) Clones (d) Sequencing

5. Acloned baby sheep “dolly” was
attributed to:
(a) Four parents (b) Three parents
(c) Tweo parents {d) One parent

6. Restriction enzymes are of greual
use i gehetic engineering because:
fa) They cut DNA at a specific base level
(b) They cut DNA at serval specific levels
(c] They help in binding the pieces of DNA
(d) They are nuclease

genelic engineering is called:

(a) Transgenic (b) Probe

(c) Recombinant (d) Plasmid
B.The primer used in polymerase chain

reaction has a sequence of bases:

(m) 8 (b)12 (c) 16 (d) 20

9. Any DNA molecule having foreign
DNA is Called-----
a) Mutant b) Recombinant
c) Crossing over d) All of them

10, Individuality of every person is
maintained by nucleotide genome
sequence difference of...
al1% bj2% c)3% d)5%

11. Which one of the following comes into
existence when bacterial plasmid
naturally modified to produce it?

a) PR 322 bh) NPQ 303

¢)OSRZ10 d) KMG 319

12. The 1+ field trial of genetically
engineered plants occurred in
Irav~e and USA in.

a) 198"  b) 1982 c) 1984 d) 1986

13. The tissue culture method occurs
in the following sequence.

a) Sterilization — media preparotion —»
inoculation — calus development —
plantiets

b} Media preparation —> sterilization —
Inoculation — callus development —
plantlets

¢} Media preparation — inoculation —»
sterilization —» callus development —
plantlets

d) Inoculation — sterilization —» media
preparation = callus development —

plantlets
———
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chaghex-2.6 [ #16 ]

ETER-MCQs

14. For which purpose myeloma cell
(Cancerous B-lymphocytes) are used in
the production of monoclonal antibodies?
(a) Increased rate of cell division
(b) Immunization with antigen
(c) To aveid contamination
(d) As nutrient in media

15. Which of the following is a suitable
vector to be incorporated with a large
external DNA fragment?

(a) Small size vector

(b) Large size vector

(c) Largesize vector with no origin of replication

(d) Smoll size vector with no origin of replication
16. For the location\detection of a

gene in a DNA library which of the
Jollowing is used?
(a) Primer (b) Probe
(c) Restriction enzyme
(d) Taq polymerase

17. Under UV illumination, DNA bands
are seen in agarose due to whici of
the following?

(a) Agarose (b) Charge of DNA
(c) Fluorescent dye (d) Radioactive dye
18. If one of the following components
is missing bacteria can not increase

the number of its plasmid copies?

(a) Antibiotic resistant gene

(D) Origin of replication

(c) Clening site  (d) Ligases enzymes
19. What will happen if a vector

(plasmid) is cut with a different

restriction enzyme which cuts the

external DNA to be incorporated in

the vector (plasmid)?

(a) Ligation (b) No ligation =

(c) Tight ligation (d) Cloning

using reverse transcriptase?

(a) Protein=> DNA  (b) RNA—> DNA

(c) DNA™> RNA (d) RNA ™ Protein
21. If the primer annealing

temperature is increased to 949 C.

what will happened.

a) Annealing

¢} No annealing

d) Primer dimer formation

22. All of the following acts as cloning
vector excepl:
(a) BAC
(¢} Cosmids

b} Extension

(b) YAC
(d) EcoRl

23. Recombinants contains DNA from:
(a) 2 different sources
(b) Single source  (c] 2 same sources
(d) 3 same sources
24. DNA finger printing refer to
(a) Techniques used for identification
of finger prints of individuals
(b) Molecular analysis of profiles of
DNA samples
(c) Analysis of DNA samples using
imprinting devices
(d) Bothaandc

25. Which of the following is not
necessary for PCR to occur?

a. dATP b. primers
¢. DNA fragments d. Ribonucleotides
Key: -
la |2c |3c |4b |5d |o6a
Ze (8d |9b | iUm | lle | 2d
13.a | 14.b | 15a | 16> | 17.c | 18b
10 21 h 21 ~ 2241 22 24 h
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