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X TR ke Y gene’ ¢ loning ' "'mo!f’ru’lnr aenirng " and
“yecombiant ©ONg tech noltogy "

* When DNA is  exbracted from an Oaganism
alt. it genes are octatned . tn gene cDNAY C!C)n;pg
a paticular gere s copied foaming "cloney”

S 0ONA  eloning can ke achieved by 4woO different

e thods
(1) cell based DNA ctoning
Lij Cell - froe ©OMNA c[on’mg (PCR) : .
N e \* 1 LB | \ ’

Hequirements for Giene UDﬂ\r\g (et bafed ) *
destred Qen<s

¥ ONA fragment ' tontQining  the
o e cloned . ) '
¥ Pesttiction |, entyngy and Ligases oentgmes

K vectors - 0, carny o aintQn . and  eplitc ke
cloned Q€ne in .host: cetls
* Hout ety -y " LT\)\"‘\“ ch € Coryy bunQuny [S] STaN cQan
reptlicate . )
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W) (Sotake the gerxe'xm) DA gragment !

¥ The target oOmnva o8 gene tO be  cloned  mygt
ke  Eirst  lsolabed 00 gene of  intErest 8 a fiog-
ment of Qene cOh0se product O pProt€in oy eN T me
o2 hoymone -

sk The desired gene may ke (solated by using
reStyictilon endonuclease (Re)  ehtyme.: (wuhich Cuk
pNA L ot speciffec rrecognition Nnucleotide. seq uences

Knowon QS resttiction <Stkee  towards the inney regen

producitng kluant OT-S-h"Ckg ends"
1) Selection of sultable cloning vector

< The vecC tor: S coyvyieyxy molecule U\)"T&Ch can

arry . the @ene of Mterest nto the Thost | Kp\icate

there, ctong wilth il onaking

s nulbiple (optey
*

etontng wveko¥  are  limiked to bhe  give of

tnsert  khey con  cavy. depending on the Swze .
* e AlEfervendt types of  vewop

for cloning owe
Plasen'ds |, bOLC&ﬁVLophCLqu

t BACS, YA(s aing MACQ

CB) Essential  echarcte visticr of Clontqg Ve CED) -

* Al ctoning  vettors are anvier  oon mole chre

te onust be elf —replicating tnside o3t cell .
# It must POSSEST  a  un'que restrction Site to
RE entymes. ntroduttion of donar g &reig -
rent Mmact  not  tnterfere  eotth  replication.

(4). Foymation  of Recombinan+t Dra
¥ The plasgnid wdtor 8 cut  open gy the same

RE entympes wused fov  isolation
DNA F'raqfn€n—t:.

oft  donayr

* In the presence of DA ligase, base  FONg
of donar Owa freaoment Qnd  plasrpid pf dorar



pva fragment and plasmid  vect or  occaw,

(R Transformation of recom binant vector infp
Sustable pHesH

* the recombinant wector 18 Eranstoymed  wnbo

Sustablc host el mapetly o Eackeyial celr.

(&) Isolation of Recombinant  ceflls

¥ the trQnsforenQtion pProcess  genera ey amyed

Fopatlation of t7ans for med Q. non - f”QnT'-{O'rmed
oSt CELLY -

* for solatton of relombinant cetl from nNon -
mcombinant  cell, marker Qgene of plag@mid veckrs:

s emploged.

(F) Hultiplication of selected hogt  cells
* Once transformed bost  cells Qe Separated by the

SCrEeNing  Proess ¢ kecomer  necessarny to proVide +han,

optimum paramesers to Qrow Oond muttiply .

* the hansfo)mtd host+ cells Qre inbredwced

fa'e
Fresh cut e

: CEvaloihg “AUROBLS cOprer R b
g‘m&ig el tca Hon ‘of the hest ce[r |

(®) Isclatipn and pu/&kaﬁon o H‘\e producf
¥ the ‘rext sbcp {voLies | tolation of hr)ult"pted

il abtached LOtth  the  pectoy ' on pmbmn.

¥ . Tthis s followed by panttcation of the tolatked
Jene oV | protein.

Applications’
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¥ a parficular gene  can pe  isoated and (3

nucleotide  sequen ce
* Tonttol  sequences of pNnA  can ke - Wentitied |

anatyted

¥ orotein | entgme | Rona  funclion  can be  InvVestighd
_t‘d
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entaming genie of intC rest

Basic  Printiples  of oeretic  éngln eering :

* Gﬁenet’:c‘ engmeermg cdSo [&76@00 as genetfc.
modiflcatton , is  the  porocess O{L areeving an'OYgQ(
r‘fiS‘m'S oA to intioduce  desBrascle | tralts.

# THEe main principle of  Organism's ‘QPNetic

matenal o prduce tmprowed  OX ey organ {sny

(o Reombinant  DMA - Fechnology ! whtch lh\/OLWJ
ttons Feyving a  desired  gene £rom onNe  MYgarlsm
o another ‘ o
t2) cloning @ the porocess of tUSing o cell's obUlby
to divde —and differentiate tnko @ complete
Oorganism.

(%) 3solation  of DNA  fragents the  prpcess of



acs extracting DA oM an oganisim  to e Ceed
in genefic, engineerng.
(4) ctoning veckors ! the vector wsed PO transfer

Qenes . such QS rJo,Sf‘h'Ld A

(h) Insertion of (COMbinart DA the process -

i
of introduction | (EHE desited | germe  fmep |
. _ |

the oot

(6) Maintenance Of Introduced pra: e oo cess

of enswiing  that the intrcduced DA & posceg

on the next generatton,

Resttiction Endonucteases

¥ A restiicHon S endonuctease. s Q bacte Vol
enctyme that coLEs Owa ot 2pecific stees
they are Qlso known  AS restvection €hcymes |
RE ases, EmnNases, 6r Festrickqses-

¥ RE cut the brom dowble helix N very precise
Lt cleawes by Into, fragments | at @& rear gpedﬁc
stker IS knNown Qs resticlon Sibes .

* they have the capactey koP recognize
spectfic bASE sequences o©m OA ond  then tp
cat each strand ot o gien pla@ - Hence they

ore calted A8 " molecutat <scissors’.
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sOurces of  Reésfrictlon ENTy e,

¥  The mnatural Soterce of restrec tton endoncect.
eo S€C e bocteal cetls-



FRecognilion _siees

¥ The DNA  sequences O recoghlzod by  VOs b cbq,,
r

enTtymes are catlted Al lnydrsen e
¥ Palinchomes e the SQme  on e boa oy
Xy 'a"rh
bwt N opposite  drrections
1f Hhe sequence o on€ stwaand ¢ mAHHTTC reod
hn 5!z direcHon .
He sequence on  Ehe oppasike strand it ¢ Toraa,
J;
read n <l »u'! direct{en .

Types of RestitcHon Cntymes |

-Traditionally . four types ©f | restriction encymas
eV as rewegnized . designated 1, e and LV, which
Jiffer  prmautly th  stiuckure | cleavage Scked
spectficddly and cofFactors -

) Type | enzymes ! cleave: ot Sites: remote  from
o recogniBion cike require ‘loth 't ATE  and .
s- adenosyl - L-methionine ‘to 'funcon; el b~
Funckonal prokein  Wwith both restviction’ and: methy/
ase o iutter. .

tz) Type Lt -entymes ' cteave  within' or at short
SpectHic distances Hfrom QO recegnition Sike ; mest
requite  mogresitrn , Single FUACEON  (restric on)
ENTUMES trke pendent  of  Mmethylase.

(%) Typelll eéniymes! le’dw at Sl a short
cistance  OM QA recog AHtttor  gite ; 'i-.('qu?ro AT
cpbut do not  hydfolyze vt S-adenosyl =L - tebh
tonine ctimutates the reactorn but s Nnot

-req,utr@d ., It exielrsS Qs pardt of o complex
cotth & modt Ftecabton ne thylase



(W) Type V- entgmes | totget  moditied hoe oG -
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Resttic Hlon entymes are  wused in moleciular
Llology  for DONA - analysis ¢ (oning and flagme-
ntattor . they ave oalso’ used $o  Studey POA
protcin  smteractions and  phosphodiester  Fxydiplysis.
ONA  analysis

If Is wused 10 aralgyze . RF) :For‘ 9er¥tic O

hereditary diseases « o to  detect mutabed geres.

;lene  cloning

1€ 1S Used to create recombimant DA
molecules by cutting = Dhvag At Specific position,

DA Fragmenf-af{or-)

565 used +to crcate, reproducible  endorucie.
QSes are used, toO  create reprodictble  phop
fragments.  that. -coh e yaepa‘ro.éled =y length
using . gel ele cfm[;korfg Is. i

ﬂ'ol:ezn - Nucleic. cwctrd iNECracBons

-

r+ 1S used 10 o model System

o) ‘f‘fudy
how, Proeems: qmd Ncectele QCids Iinteract .

DA polymerase  arnd  Ifgage .

DNA  polymerase ardl DG ligase are  Oreymes
HAGt wovkK  together to ' replicate ard repair DHO.
L ONA polgmerase
O Sgnthps\g neww (P]NT=) ?_:,\.'f(lm'h 5% Qdd'lrl) N Clén -

tides ko @ Qrowing chatn.



Vectors
(@) Coamid !

¥ Codmid  vectors
tann the 08 aequence from the BACHVOphage

are “‘dmd plasmids that con.-

tammbda  CRN),

¥ They Ore
Sugh Qs Qénomic DA, 0 ENEtlc engneering .

used to clone 'l(que DA E*Vogrrfwt;

¥* (0Smids Qe constructed by tinserting the cog
reqon Of the A phage into a plasmid.

% The coSmid Vector replicates (ke a plasmid

within the host cell:

% The cosmmid veckor Can also ke pockagd into
: ()
phage partictes . 5u¥

¥ The packaged  cosmid ONA  cOn be tran: ferred
INto b_&f.bﬁir’{ql cells. | ' -
% the btransformed cells can e dentitied by

plating O @  medium Ontainihg 0N antiklotic.

Uses -

% (otmids e uted to  clone \arge ONa
fragrenks that nnovy A+ intp standavd  plas-
mid  vectovs. |

¥ (psenid ore used ' to  outld Fenomic edare,

¥ obrads are - wsed ;I homologut  reom bination

between  two different  plasmids 'n the same cell.

Exampies * ‘ .,

% (2RB @ Q clasgic  exampe of a cbsdoid

vector . R I

# pIB3, prc1g and pLERG oye  examples of

commonty ~used - cosmids . . -



production s uses the Foplacmid ,a bype

of PlOyed
-id Pound (n BBackeva. |
K seabllity t mote stable than YAcs ’Y’Gking
thern  betéer Pos  PuncHonal analysis N Moy .

modtan cells.

vAac "t veast ayﬂ-ffc-;a( chromosorme !

* Yac s a Vee tor  thatl clones MA frog.
i
rments LN ads t cotle -

¥ ctuctwe @ Linear , teSembling natural

chromosomes.

¥ c(ontng capacttity L can  clohe DA

fragments
o upto /

mega base CHb)
* Prdluction U procieced

th r‘egl’on LRpect e
manhesy -

¥ stabifiky :Less Jstable than BaAcs.

Transformation - of PNA by  chemical method!’

cell rnembran® (s a Sheet like aSsembly

of omphipathic molcutes Lhauing both hydmp-

hitic  arnd hydrphpblic | pPAtts ) that Separake
cells 1 Frormm Hhelr environmMment .

the cOmmonly wused methods, of chemical
trouns rovination

Wy catciwm chtovde —mediated WﬁSmeHoh
t2) Polyethylene glycol  CPEG) medccbed +rauns-fon -
motion . -

(1) € alcitum chlovYde induced ﬂ'ans?danafﬁon
caleiurm

chlovide Induced
tnvoluves

Malfetng = the
take iy the

Arars Ferma tion
E.coli ‘cells

COMFz}éf-eh{ +&
plasmid pla . -



Onit-11: Applications of -DNA Technology

Grenond.c and C-DNA Libraries

arenomic pnNA librgl!
() wenomic NI'BBouy (S QA collection of the Clone,

bearing the total  genomic pom  of an - ova.
ntsme.

£2) cmencormic librody ConsiStrs of the entire geno.

mic PLA pncluding _,noncodc,nq ttntrpns and fQQU[—
atory) pma. y |
=) @‘l—ehom'ec nbrg/r/g is  louge

) The .stﬂvti ,AmatEVLal 12 DA

%) Rewerse HrANScption doex no{— happen

@) 1t include. qll - pcsSible H&qmentj of- DPﬁ H‘Dm
a, gtveh cell oy organism.

! i y
(¥ vector wed qenomic tLbOu'g mctude ptmm{d

cotmid. lambda  phage .Bw in ovdey

Fo acwmmodate large  tragments.

(%) ReSH’cct’LOh endonu cleaséi' and tigases Qe imep-
rant  Ffov il donstracHon o |
) They CAMY  introns QbLO.

(t0) THey may  represe Nt £ PLA of koth €ukay-
yotic, ard  prokaryotic '

c bva  Uibrary

cry (DN Library” I8 a collecion o the clones Eealn

the complementary pvA  Fo  the ™MRNA of an

OF QAN &I |

l2JcDNA  ltbrary contatns  Onky the coding S&equ-
nces 1t does not c,mbain N7a%1a7E '




(%) cbwa library Ssmatl .

(9) S’rarﬂng”tﬁQEesial s mena
5 Reverse trmiscr’tpt%c;h happens  in the  first

cop; ifSh and  synthesis.

€6) c‘j&g by carfies  only ceprerssed Qt‘he sequy-

ences .
kol « padd, ‘cBEn library tnclude o Y
ohagemids ;. lambda phage etc & alommedate
emall . fragments as _E_Q_&ﬁ has' np  Ntrons.

(&) Reverse H’lﬂ?ft‘lpr}M P‘“US an imf?“
rand tole * v ¥ cOﬂS;t*qu’Dﬂ |
(Q) They lack int1O0e

Ltp) They repmv:;—r:: the onA  of Ohly aulcayotic
orgon ’lSmd_s___

polymerase  chaln  reaction (PCR)!

16 1s o techmique used. n molecdlay blel
qu,' to Omrqple-g a S‘mgie oy O Q& f€o copi
€3 c»[- o plece 'of  DMA acrpss  several Ovders
of magnitude . geneiating thoulands 0 millions
of copies of O padticular - pvAa  sequence .

1¢  iS jn VitrO _(7eSt tube) amplification o
a spectfe /,,8€(QLLEH ® .

Erlncipw//

PCI-{ iS fo- o.rnpl'zE-;_J' DL)P\ bq. he*cxt’.nq b f.‘c
separate  the  double - strande¢ d . wAa (nto S:ngé
strands , which are then cop'ed  using  ObA

polymetrase - \ .



COmponents [

————

DNA  template : puya s te b€ copied o Fhis
Lh

are: > SOwce i
cOMre oM o, vatety of  Ssouwce |, Enc o,

9
viruses , bacte)ia .

PNA . polymerasel An  enzyme  Ehat Syhthesiz,,
ew — DnA  Strands . Taq  polymerase Sa wel-

G]&Oméfg”t@ﬂmff ctfe tches 'OF ’tncjle ~Stranded

oA phatt bund O

DeOxy Nucleot'ide Ph‘)bpha.{-eﬁ (dM‘[ R) " the Vedlig
blocks of new ©NA strands. aNTPs - ake single

untEs oF boses that provide onergy  for FOlY e’
-tion .

Types of pPCR!

Real- time PCR'. L3ES Q Huorejcent ré’porw} tu
detect DRA amplificotion Eth  real ttme. .

Rewerse «‘:rarsc:&pease PCR  (RT-PCR) *. HMeaswures
plA  expression tevels . ‘
Quantitative PCR (g Por) i Uses pPWIT amplfTcation
tineavity to qQuantify o known sequence ina
Somple - | i
Steps  inwlied N pgz/,

the ter nplabc

(1 Denoaturation

Der:la{:urati. r oCCers reaction mexture hea:
ked qYy'c Fos about 05 40 B  Movwbes
s lorqus’ the hydtfocaen ronds ketbweeh
the oo  st7ands  of poA  convesrfs  inko
the shwygle  stranded  Dp@A-.

the swrgle Stranded template - (8 +he—pro-
duction of hews Skrands Of DM



(2) ﬁnnea'rfr_pg:
This ' reacton  lemperatuie 8 lovered e,

. for chmd 20 YO . secoOnf he& re the . Phrnes,
wnd o thel comple mentaly  Qeq uencey
on templa ¢ PNA . they Sewe ag the Stad-

\ng  poitnt  Of the synthesls' of DMNA

B E (omation’
‘At this skep  the - Eempejture s
to "Jrz;—goi— e Tbases  are s ‘added. bp the
<! €hd C!f(/tﬁé p)"lmey‘s "l"ﬁ‘ ehe ‘!’DQ polejene-

\ g | 1
'

rQ'sed

rase ' entgme.

Applications:

Hedicine’
Testing oOf qgenetic
Covensic 'sctence ! B v FY) 40
tdentifying the ©ObA  Wmples In the oYime
Sene . ' oedhs Wbl s :
delecting degQuding nC@ETQANISME.

degaydm? mgcmqﬁdﬁzgm in toxic waste and

disease  mutations

A
A

pollutans . 7
REHP— PFL ;A&h’ch‘i on Fragmert Lengéh [Olepr
orphisM - - ok b ‘
ReStric tion -Frc'x;(?ifenf o [ergth - polymoy b isrn
(RELP) ¢ a techndque used N T piicroblology #O

L N | ¥ i

analyze Do’ difeerences  betwween LOIGA M 2
¥ 7¢ 45 @ technique ' 'that  ExplOUES
vafcations ' in home l6gods ' PHA - sequences.

Workiug o  RELP!



(1)  dsolake DA troen e Oaganum

(2) Dgess MHe Dua with restaceion @h'zq,hel

(v) ®parke e oh gest ecl Ohn | by tize sing

gel  €le ctyphorests : .
(M) compare Mw patt€rns of OPA (ragmery,

O \dentipy difEcrences
L Ces of RECP .

avease _dlagnosis
dvsecses tn fomilles

4 ——T s RPECp [amn "V?(p

Alagnose Qeng tu
with. . Rnown Z diSOrders.

« pPotemiyy testing: RFLP an  help detertnlre

patcrniby

¥ fForenacs . can  heélp
vased ©on: thelr  DYA.
* vienome mapping:  RELP can - Felp map eey

\ Al
p ot b . .

tden tify C:ch wnaly

mer - )
* tHiicrobialogdxl diagnoss: can Relp tolenéi¢g,

ord . Spelity ‘bCl.(kf'/(G' | gpecles ' that  cawle
infr ctions. ‘
FOonoorn r r'tf/ﬁf‘fpd N ﬂhj ryor Ph_i_g | ovNA F‘zﬁ PD) "

——
—

toardom  amplifted  polymorphic  DVA (Rﬁp(;y Z 3
o pwa . oosed  technique Used b0 (dently,
Qeretic warotion | orpl {L;‘p*’. 'Y’IC'TDO"QOHLSW,
especlally dumng . flntcal out breqkr.

It s ale knoon Ay QArbwd ra;&ud pYione
-polyraerase . ehatn  reacton  cAppeg).

NOrkng oF  RAPD!
& Rapp wuses Q.  Single  pYumery  of avEitTrany



nucleotide sequence bo - ampliby - randory,

[AIF) .
geqgments arc A€ Ly cwed

sembngs 0! e e

cnn/.{!”'h‘d CDm

Ne The
on QN agarpse gel to produce o ctraln.
speclite " profile.

ampliited  BrNA - segment on

¥ The ,J(H. tern  of
each os9arn ism,

Hhe | (3(\{ e ' untque +Ho

¥ A s‘mglp short pimnﬂ
jo  t«cSed . PO GQmplidy

coEh QA rancory
nucléotde Sequence
DAL segments

\ > 4

| pr(icafLOhS
cdenHHcaHon RFIPD ‘tagn b€

Taxon ugped i+ kO Lde-
ntify mic robes.,
Cnene mapping !

genes’ n rmicrbes.

“gApp can be. used o mop

poputefion genetier can e used Fo study the
genetic  struckuwre of  microbal  population
soleculon ' ewoluntonary génetua | . can E€ used
VO ¢Sty v the evolutlon. ©f  m'Crp beg, |

Applications of _genetic  engineetirg:
Industiy Hgftculf:we i medlcine -

C1enetic erg.nre@v,(fg 18 used in nrnmd .ndu:tr’aes
inclerding qu(cuttu.re ,medicme and " manufac

FouVnQ -
A9 c e fteare.

(L Crop pmtect‘tc:n ‘enenetic
help probcc{ 'cmps from  dis€

génetic eng'meea'mg
resistant to the

engmf-eﬁng O
ase and . Pests.
Fov  example ot Us€d

vo  creabe  papayas  that  are



L CrbvA LTbraly !
((Qnmle?me?nfj(:'ug DA ftormry i<

¥ A CDNA

colleckhan . of  (ONA molecules  deveved 7 -
M RNA - o

J Unlite genomic ttbraxies »cbrA  lioralie,

the expressed  gened ch an’

ftaplﬂf(n{ oONly
e ‘XprPS‘SP‘d FENOMit

organism,  exc ludeny NON

regions  Such Qs Contond  and  other noheco-

ding s’equehces i
e useful iy Strudyz ng
pm&e[m Fqncttonf @nd pmdq

* C~Dtuﬂ morom

.gene .. expressi
ctng recombmant proteln:
¢ pua  libravies Com—ain smaller OMA

«

*
HagmenH
x £f confatm il eodt ng neg,;om PR

expressed  genes.
¥ cpoa  Nerader generally wse pLaumzd

vectons ; tohtch Qe cutbakble Fop Srmaller ohA

fragments

pre paradion of ' (DNA Llbrakies -

(y Isofation oF mR b
coLA  hhrany  fEars iso -

(-ae cmgt’YL{CﬁOn
lotion of A o' eukaryotic el

* meva s/ pwitled u;g"mg rolumn' puvtica-
bion | érfgemievic AT nucleonde coated  resing’ tay
Lnd? | only mepa | With ‘o poly - £

Ae bhey  contatne oo poly-@ tatl at the Send.
cell  Lysate 1§ passed through the FOLV 1



collum . POy A -talll Of Pk pA MOLECel te, "
e  oligo- dT , Sequencer. | ",
‘*‘ f fnuf(g t he MOLE CLLl€y ' are g(-y,ma&?d '
From Algo 1 seq PN ees usvng f’lu'ﬂng bupg
(2) synthesis of copr? |
A Aﬁ,c,né—f»fms of CPoA mowcu,ba ﬁom
MRNA -

#1ae. - | fso labted » o
»Q  Shert  Oligo - gt P”“YE’” (s Cthneq Led

e the < poly ,,:} fails Of H}é‘ r\qkﬂdﬁ ’Vloag_
cute . cohtch Nt 2 s Sc,/néﬁem of mc
girst  DPA- :
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