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CLoninG VecTors

° Oom‘ng vecrs 1s DNA molende used 0 camy @ ﬁ)m’egn gene
o a host @l € make multiple (opies ofF -

® T is simply a DNA camer used iy Qene clonm%_ (. Opying,
DNA)-

8 Exam’:le: Plasmids (osmids elc:

_Neeo Or (loNING VECTORS
: ('lom'na Veclors are used 1o:
¢ Tnsert a gene ofF interest info a_host cell-
o Poduce many  Coples (clones) oF Hhat gene-
o Shre € maibtain the Gene fiv  seseqrch-
o Help in DNA analyels < 8eneh'c studies.

Cuaracteristics OF CloniRié  VECTORS

* On'ﬂl'n of RePh‘caﬁan: Tt allows the veclor 70 rePh'cah inside. the hask
cell-

e Seleclable Markex: T+ helps in lderrhﬁ‘/rng_ cells that Corhain  the

vector.

® MUMPIE Clonl’ng_ site: It me‘dqg SP&GFI‘ stes fr inserhon oF Mgﬂ
DNA-

o Small size: Easy o hande € tronsfer into  hest cells:

o Shability: T+ ensures the vector remains stoble Inside the host

cell.
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®  Host (ompatability: I ensures proper Emch‘onmg_ of the vertor Insie
the hest cell-
4 Um'ctle restnchon Ste: Allows Prmse € controlled insertion OF DNA:

ﬁ'vpss OF _Cionme VecraRsJ

(D Plasmids

@ Bactenophage

@ (asmids

@ Adifonl  Chomosomes

@O _Pasvios

® Plasmids are gmall , cireuloy, double - Standard DNA  molewles
found mainly in bacteria-

o They'e separte Fom the main chromosomal DNA &€ fplicate
independenfkf.

FeaTuRes OF Piasmins
® (ircular DNA stucture
o Double stranded DNA
o Self -re'ah‘ccdfn?r Chave thier own  ongin of rePh'rahbn)
o Usually small in sze (Few Kb)
o Provides adUthﬁLes siuch as antibiotic resstance fo badema-
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Twpes OF Piasmins
0 Fertility C F) Plasm:'ds: Helps in bactesiol Cor,uugah‘on

2 Resistane (R) Plasmids : FProuide antibiotic resistance
3 (ol Plasmids: Produce badenvsine ( Toxins to kill othes bactesicl)

@ Deamdah‘ve Plasmids : HelFs in metabolism oOF unusual substance

@ Virlence Plasmids: Tncreoce Pa%o&enecﬂy
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o PBR322 |5 the oldest € most commonly used Arifiaol Plasmid
Vedors in genehi engine'
o T 15 developed b'f Boliver < Podrigm
» Name breakdown:
- b: Plasmid
- BR: Boliver € Rodn“ﬂez
- 329 Tdentifcchon Number

CHARACTERISTICS
e pBR32 5 a arular double - stranded DNA
e T} contmins 4361 base Paj!s-
o T has l'mpoa'!uni" regions like:

- amp® (ampidllin  resstance)

— ori Corgin of w':h‘cahbn)

— {et® (-}ehurqdf:‘m resistance)

- foP gene

- Mulh"ie restncthion  Sttes
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IMpoRTANT REGIONs OF pBR322

® on Con;c!in of rePh‘caﬁ'on)
® Tt is the sfurh‘nﬂ_ Pofnf‘ of DNA rePIf'mh'on-
° HelPs Plasmrd 1o mulﬁplg Iinside  bactera-

@ mp ,Qene

® rop= represes of primez:
o Helps in cvn*rollmg Flasm:'d opy number

(3) _Antibiotic _Resistance _Grene

*  ampR(Ampiilin Resistance) : Protects  bactesia - Rom ampiallin

o telf (Te’rmafcll‘ne Regstance) : Provides  resistance aaainsl- fetracycline
o These are used as seleciuble markers:

(W Restnction_Sifes
o PpBR322 contains 40+ unique  restriction enzyme sttes in  which
these are the most @mmon ones:
- EwRT
- (ol
- Hind II
- Ba 1
- %l I
- Pt T
- Av T
- Au IT

VIDEOS : () IMPERFECT PHARMACY



FOR LECTURE VIDEOS VISITOUR ' » CHANNEL

5 Shoris urse i Pasts
GET REST HANDWRITTEN NOTES AT os Shorts Courses Playlists Posts

I Is :mPEHr:l:l?ManuM:\'APP] L@ :m.l-nnlfmuh-rm.lnl

MERRAL DR TECAROL Y 6T S8 Herbal Drug

Technology | 6th
COMPLETE UNIT 1 Sermester

$ Imperfect Pharmacy : : rmperfect Pharmacy
[ :
[ Priansacy | Bimperfectpharmacy

rnirs+ S4B vidsoe Quality Assurance |
6th Semester

o AT peifactphar yi@amall.com ...mare

play.google com/store/apps fdetailsfid=co.,, and 6 mora links

& s S8 Commun

Subscribed 92 Community

- oy Biopharmaceutics &
Pharmacokinetics | 6th

Home  Videos Shorts Courses Play Semester

Shorts

rprrer=p—— Pharmacology | 6th
Semester

mperfect Pharmacy

B HAL CAEMETAY i Medicinal Chemistry |
COMPLETE UNIT 1 Rt Sacsae e

€

FOR MORE CONTENT : VISIT OUR > APP

4 Imperfect Pharmacy
bl App

appx.co.in

In-app purchases

4.2 % '5:-': 100k+
Rated for 3+ @ Downloads

960 reviews @




INSERTIONAL INACTIVATION

When fbn'ean DNA 15 inserfed:
TF inserted in amp“-’ ampt‘a‘llin resistance lost
IF inserted in td:a-' qu{dl‘ne resisfance  lost

Funcnons OF pBR322

T s used as cloning vedor

I helps in DNA  ingestion

B 15 ued in gene transhr

B helps in selection oF recombinant cells-
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(@ BAcTERIOPHAGE

e Badenbphag_e are viuses that infedt badena-

® 'lﬁelf're used as vedos o @ny F:mfe%n DNA-
o They can cay |S"-20kb DNA #?ugmenfs

e (ommon example : A (lambda)) Phﬂgﬁ

@ (osmios

® (asmids are hnlbn‘d vectos made by combfm‘ng, Ratures  of plasmids
+ badm‘ophag_e (A Phqg,e).

® They're arulay DNA (like Plasmi‘ds)

o They can cm lame DNA Rogmens (2 35-Uskb)

@ ArnaciaL CHROMOSOMES
e Arifflaal Chromosomes are man -made DNA  molecules thet behave

like real chromosomes are used +o comy vm/ IarBe DNA
qucjments in rlom’ng.

Tupes OF ArmAopL _CHROMOSOMES

@ VvAc (Miest Adifinal  Chromosomes)
o Used in yeast cells
o (an amy very Iargﬁ DNA F?a%mmis (LIP fo 4mb)

(® BAC (Bactemial Arifiaal _Chromosomes)
o Used in badema (E-coli)
° (aPmﬁ/-_ 100 -300 Kb
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© HAC (Humon ArhRciol _Chromosomes)

® Usd in Human cells

* Verz{ Iarge DNA (more tha 1mb) caPacfh/
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Restricion Enoonucienses

® Restrichion Endonuceases aw enzymes that cut ONA ot specr'ﬁ‘c
sequences.
Thel.f act like Molewlar Scrsses.
They're Rund in Backesa-
Restnihon : They  protect bacteria flom  viruses by cumnﬂ_ viral DNA,
thus  ‘resinct viral g_rowHu-
e Endonudeases:  Endo = Tngde
Nudeases = Enzyme that ats Nudiec Adads

Tvees OF RestRicTION ENDONUCLERSES
They' re mainly of 3 types:

O Type T

@ Type T

® Ti”Je BLA

@ Twe T
® They it DNA at mndom sites (for Fom rma%nih‘on site)

s 'lTaeq are complex enzymes € not wsed in ﬂeneh'c engmmh%.

@ Twe I

o They cut DNA ot specific sttes

. TF\ey'm simple, prease < widely used in Giene donmﬂ_-
¢ Example: EcoR T, Hind TL, BamH T

® TeeIr
. TTle:/ cat DNA near the recognf’n‘on site-

® Theg're_ less commonly used-
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RecoeNmon  SEQUENCE
o Fach enzyme recoﬂnr‘zes q speaﬁc DNA Sequence, Usually Palindromic

Seq‘ua\ce

o FPalindromic sequence : Same when read in both diections.
® Examp!w EoR T retognizes:

§' — GAATTC —3°

3'— aTARG — S’

Examele O Some Re EnzyMes € CLEAVAGE SITES

o= —
ResTRIcTioN SOURCES (EAvAGE STES
ENDONUCLEASES
Hind TL HaemOthlus influenza - d s'-AAGCTT -3’
3'-mGAA -5’
Eco RI Eschewichia coli RY I3 S'— GAATIC— 23’
3'—CITARGI =5’
Hpa T Haemophillus pammﬂumaa S'— GITTAAC—3'
3'—(AATTG—S'
-
Bam HI Bacillus Am‘dohq_ue%a‘ens 5'— G&GATLC—3'
H 3'— CCTAGG—S'’
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® DNA lnﬂase IS an enzyme that _Joins 4wo  DNA ﬁugmemg W
® B ads like a molculay gjue’.‘

e B foms phosphodiester bonds  biw DNA Rugmmrs-

o Adoins 3'-0H end of one shund with S'- phosphate end of  another

e DNA h‘ggse s naturlly Pt&cerd' in cells € used in DNA replication
(loins  Okazoki Ragmenfs) € DNA  repais-

Types O¢ DNA LiGase

(@© Proxarvonc DNA_LiGiAsE
® Found in badesia (e-ﬂ- , E-coli)
o Uses NAD*(Nicotinomide Adenine Dinucleotide) as energy spurce:

® _Evkaruome DNA Lioase
e TFound in ha‘gher orgam'sms ( humans, animals Planis)
o Usex ATP gs ener%L, source
¢ They're Futher subdevided as:
- DNA lr‘gase I
- DNA hga;e j i §
- DNA h?ase T
- DNA h‘gﬂse v
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@ T& DNA lgase
U
® Tt is obtained fiom bactenophage T4-
e T}is widely used in 9eneﬁc mgjneem-r%.

APPLICATIONS

(siene  clonin

Recombinant DNA '!E’dmoto%q
PNA repair studies
Bbl&hnoloav € fesearch
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 tDNA TECHNOLOGY
o Recombinant ONA (IDNA) fechnology 15 @ fechnique in Moleculens

B!'ology in which DNA fom diffeent soures is combined arhﬁ‘a‘ally

o Rem a new DNA molecule-
® This new DNA fs called recombinant DNA (rDNA)

o The phenomenon of DNA flomaton is known as Grenec Engineesing:
® Emmple: Human  issulin Produdfon using_ bactesin

Principte O DNA_TECHNOWOGY

o The peinciple of rDNA Mnob%: is bosed on aﬂﬁn%, £ piring.
DNA Rom different soutes fo fiom a new DNA  molecule,
which s +hen introduced into a hest cell to PmdUCe desired

Pmi'er'ns.

CompoNENTS OF rONA TECHNOLOGY

(D _Donor DNA: o T is the DNA that confoins the gene of inferest-
. ExamPle: Human TInsulin Giene

@ Vewr: o is the cais DNA hat fmasfes gene info host cell-
* (ommon vectos: Plasmids, Bac’ren‘oPhaﬁtes

() _Host Ceu: o1 15 the orgamsm, where MNA 15 jnserted -
* Example: Bactena (E-Coli, Yeart)
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(W REsTRICION ENDONUCLERSES : o TF is the enzyme which cufs DNA of
sFecr‘h‘c Sites.
o ThE‘y"I'E also known as ' Moleculas

Saiscors’

@ DNA LIGASE: ¢ T s the enzyme that Joins  DNA r‘?ag_menls-
o T 15 akso knoum as ' Molecular Gilue'.

Steps Invorvep IN_ rDNA_TECHNOLOGY
B involves R)llowin?r Steps:

o TIsolahon oF Desred Gene

o Cuiﬁ'n(d, of DNA

o Selection of Vel

o Lngahbn

o Introduchon into Host cell

o Clom'ng_ £ ExP!Eﬂbn

(D _lsoemon OF DEesiRED GienE

o Firgt the gene of interest (useful gene) is identiffed € Isvloted
from the donor organism.

o ExamPIe: Tnsulin gene flom human cells

o The main purpese ts to obtain the specific DNA Fr‘ugmen}‘ that
(des Ry a desired protein-
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@ Cumna OF DNA
° SPecraJ enzymes wlled restricion  endonucleases ad like moleculaxr

SCIS50r5 -

o They cut DNA ot spaa??c sequences:

() _Seiemon OF VECTR

® A veor 15 a DNA molecule used to camy the desired gene
imo a host ell-

® The most commen vechrs are Plasmids |, Badz-nbphagﬂs £ (osmid-

® Leanon
® The desied 3ene 5 [cined  with the vector using, an  enzyme
afled DNA h‘aﬂse-

® This Rwms DNA-
o  Desired ﬂene + Vedor DNA = Recombinant DNA

® _INTRopUcTON INTO HosT (BIL

o The MNA is infbdued into a suitable host cell sych as:
- Badesia (E-al)
= Yenst
= Animal (ells

VIDEOS : &) IMPERFECT PHARMACY



© Clonme € ExprEssion OF GiENE
® Thside the host:
® The host cell muHiPll'as-

® The insered gene uaphcalar
e The gg\e Pmdumc the degired Prm‘ern Cexpressmn)

® Ecample Badenn Pruduce lo.rgf amounts of insulin-

Recombinant DNA technology

gene of interest

— insert into bacterial cell
(transformation)

human DNA

bacteria with

plasmid gene of interest
 —p .

plasmid cut with
(cloning vector) restriction enzyme

recomblnant

VIDEOS : @3 IMPERFECT PHARMACY



Aprpucamion Or rDNA TECHNOLOGY

Prooucrion  OF  HorMONES

DNA hhndogjf is used o produce bhuman bemones like insulin €
3rowih hoymone using_ badetia-

Propuction  OF VacNES

Vaciines are made bt/ frﬁeuﬁn% anﬁgen ?ene: info micmorgpm;ms.
These vacines are safe because '"’95/ dont confain the ~whole
palhoggn but shll ’m‘gg,er immunty.

GieNne THERAPY

T 1s used to treat 8eneh'c diseases b\f rePIaa'n% defective

whHh  nosmal genes

Prooucrion OF GIM (RoPS

Glenes are incerted into Flwﬂs fo l‘mPfure cLualiﬁ‘es like Fa.+
fesistonee € hlgh qr‘dd-

Probucion  OF  EnzymEs

Mt’cmorgum’sms are 8meh'cany modified o produce usefi)| enzymes.
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€) DNA FNGERPRINTING

e [DNA iechnofug.y helps  in !derﬂiﬂ/mg_ indivisuals  based on  their
U.nr'qge DNA PaHPm-

o It s used in cime l‘nvesh'gahbn &€ paternity hsﬁrg_-

@ Propucion OF MonNocLoNAL  ANTIBODIES

° Speaﬁc antibodies are Pmduced using geneh‘c e"g,lfmfﬂg 1echnrqys-

® Thee ore used in disease diagnosts € freatment, egFec:‘aML/ in
cances™
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INTERFERONS

® Infefrons are antiviral Prafer‘ns (mainiy g]qmpmrer‘ns) Produaad by body
Cells i respose o viral  infection-

® B od as a At line defense a&ainsf’ virol aMack:

® -"'e‘/ hefP Proie& cells b(, r‘nhibrﬁng_ virus reP!taﬁan £ ach'vaﬁng_
the immune system.

Types OF INTERFERONS
@ Interferon- of
@ TnferRon- P
® Intfrn-Y

(O  Inmerreron - of
. Tﬁey're Produced b(f WBGs
° 'ITlev've shnng antiviral ach‘uih{-

@) INTerFERON - B

° —mey'm Pmduced by fbmblasts-

e Tbey ploy an impwtant role in wiral defense &€ immune
regulah“on-

3) INTEREERON - Y

° 'ﬂiey'm Pmduced by T- I(mehﬂ[y‘f'Es
o ThE'lf activafes immune  cells-
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MecHaNIsM OF Acmon
Vius attack on cell
(ell releases inferfemns
Tferferens binds o neasby (cells
Achvates gene inside nearby cells
Produce Antiviral - profeins
These meefns:

- S%op viral rePlicaﬁon

- DE#I'OV Viral RNA

- Adivate immune (ells

Interferons @ Signal neighboring

cells to put up barriers

Interferon

Virus ! o
E ( l\l e ° ‘;’ R
() & T\
. L > £ ] @Signal infected

v \ S cells to die
&r ° . £

. Ak (c) Recruitment of
white blood cells

o to stimulate
‘a¥ O long lasting immunity
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| ProoucnioNn OF INTERFERON By tDNA Técnnowbvi

® TInterProns are antiviral profeins Pruduced by human (ells-

o Using recombinant DNA (rDNA) technology, Inferferon genes are
inserted  info m;‘cruoraa.m’sms like (E-coli or Yeast) o produce large
amounts ofF inferférons-

STEPs  InvoLvED
® Tsolation € Preparation of Desied Giene
) B—eParaﬂhn of Vedor
® Foymction oF
o Tnhoduction into Host el
® Clonm(} £ EJ(FESSFOH

(D Bowanon £ PreparamoN OF Desirep GiENE
¢ mRNA fiom interferon Pmducfng, @ls is isolated-

mRNA /s converfed ¢DNA using.  fevetse ‘ITQI'B(n'P'}uge azyme-
® This €DNA represents the inferferon gene:

(@ _PreparAmion OF VECTR
® A bacteral plasmid (vector) is seleded-
® Placmid s at usfn% restnction  endonuclease  enzymes:

® FormATIon OF rDNA
® The intrferon DNA Is inserted info plasmid usrng_ DNA Ilgase-

e DNA Is PIEPaJEd-
VIDEOS : @) IMPERFECT PHARMACY




@ InTRopuctoN INTO Hosr  CELL
® Recombinant Pla:mfd is infroduced into compehen’r E-coli cells-

G) (nne € ExPRESSION
¢ Baclewa are gmu)n in culture (Fewmentes)-

# The(/ muttiply £ express the interforon pmran

Nore: Tn P@w time mOSHc/ Veast host (Sacchammyces
cerevisia®) are meérred over buclenal hest R Pmduc’nbn ofF
intewferons.

VIDEOS : @) IMPERFECT PHARMACY



Hepatitis B Vins (HBV) & a DNA Vius that infects dhe liver
B causes Hepatiis B, which can be aade or chronic:

B s sphem’cal shaped (Dane partile)

B contains HBsAq as surface arrh‘gfn-

HBV Dane particle

» Large surface
antigen

Rc DMA

—h- Medium surface Hepatitis B
surface Antigen

MNuclear capsid

W \ Small surface
Polymerase antigan

30—45nm

Prooucmon O  Hepamims B Vacene

The HePaﬁh‘s B Vaaine s a rewmbinant vowine produce by
l'nsea-h'n3 the HBSﬁﬂ Gene of the Hepafﬂr‘s B vius (nto
a host cell using. rDNA fed)nolog_;/, feadr‘ng fo production
of anhgm wrthout usfng. the live vius-

STers  INvoOLVED

Grene isolation
Inserhion jnfo Vedhor
Transfymation
Expression
Fexmentation

Purification & Vaccine Feparation
VIDEOS : n IMPERFECT PHARMACY



() GEnEe IsoLaTion
® (ene codr‘ng_ fir HBsAq (surfhce anﬁ‘gen) s isolated Hom HBY

DNA -

@) INsermON INTO VECTOR
e The gene 15 Inserted into PIax,m;‘d vector usm«az_ restniction enzymes
£ hgase,-

() TransrRMATION
® Recombinant pfasmrd s introcuced info  yeast rells CSaa:hammyces

cerevisiae)

® Expression
® Veast cell Produ»:e HBSHﬂ Rotein.

6 FerRMENTATION
o Veust are gown of Iana_e scale In bioreactors fw mass
Produdr‘m-

© Puripcamon

® HBSHS Is extracked £ punifed.

o Finfled HBsAg combined with other ingredients (eﬂ' aluminium
sals) £ botHed.

® Now its ready fv vacination o humans.
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Hepatitis B surface antigen producing gene
coRlI %Go?“

‘Yeast vector

HBsAg

Select thﬂ y:aS_t cells on
tryptophan free medium

Cloned yeast cells

Lyse the yeast cells and purify HBsAg

ADVANTAGES OF rDNA VACINE

® Safe (no live Virus)

o Htghlq effective

No wsk of infechon

e (an be Pmduced in !a!ge amounts.
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Insulin 15 a peptide hosmon  produced - by B- cells of pancreas
(Islets oF Lan&erhans).

b Plaqs a auaul mle n re?ﬂah'n? blood 3Jucas‘e levels.

B s (omposed oF S1 aminp aads arranged in two chains (A €B)
nnected blf disulfide  bonds-

B} 15 secreted in responee. o inceasedl blood glucose levels-

I helps in gluase  uptake by cells, especally musde € adipase
tigsue-

Funcnons

Lowers  blood gju(ose levels

Promotes glqtogenesr‘s (3lucose —p 3'9“’5@)
Inhibits ﬂjuconeoseneﬂ's

Fomotes fut sfomge (J:Pogenesis)
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Proovenon  OF INSULIN
® Rewmbinant ONA (rDNA) hechnotogy allows production  of  human

fnsulin usr‘ng m:'anmgamsfn ke E coli o5 Meart auafdfn?_ animal

sources:
o Genetech and Eii Lily deVeloPed the fist recombinant human

insulin (Humwlin) in 1978 £ bmugj-d- i+ Yo market 1n 1982
e Tnsulin ansists of Fwo Polypeptide  chains (A eB)
o In ewlier doys both chains  are Pmduced separafel(/ in bactena
€ later ombined to Foom active rnsulin-

STEPS  INVOLVED

Jsolation of A €B chain Gienes

Prepamh‘on of  Recombinant - Plasmids

Foomation oF Fusion - Protfeins

Transfosmedion into E oli

Emessrbn oF A€ 8

Isolation € Cleavage of Fusion Rroteins

(ombination oF A€B (Chains ( Disulide Bond foymation)
Fosmation of Adive Thsulin

(O _Tsourmon OF Gienes
®  Human insulin gene is  identifiecl

L Séf)arafe DNA Sequences are isolated for:
- A chain (2 amino aqils)

- B chain (30 amino aads)
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@) Preparamon OF RecomsinanT _PLasmios
® Two different plasmids are qu:ared:
= One corrh:ﬁmh& A chain gene
- One confain‘r‘ng, B chain Gene
® Plasmids are cut usfnga recniction enziymes (eﬂ’= EcoRl)

@) Formamon OF Fusion  PromiEns

® Fach gene is inserted into plasnid along. - with B- sa!qduadam
8908

® This fioms Rision profeins to protect small insulin . chains ftom
dgjmdaﬁbn inside badtesio-

(1) _TransrorMATOoN INTO E- Cou

® Reombinant plasmids are infroduced info E- (oli cells
o Two Separate badenal culures are Pmpa.ved:

= One Produce: A chain

- One Pmduws B chan

©) Expresson OF Chains
® Bodema synthesizes :
- A chain fuson protein
— B chain fusion protein
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IsoLaTion € CLEAVAGE

Fusion P'Ufefns are extacted
They're trected with  chemicals o Separates A € B chains from

FRusion pvlmv

(omeinamion OF AeB  (HAnS

Punfed A €8 chains ae mixed under comimlled conclitions:
Disulfde bonds (S —S bonds) are feymed.

ForMamion OF Acwe INSvuN

(omect Faldm? leads to fowmation of b«blogfcaﬂy active (ngulin-
¥ p-galactosidase R-galactosidase
__gene

gene
& e
Insulin gene Insulin gene

\ A subunit . E subunit
Antibiotic = S Antibictic N
resistance resistance

gene l gene l
" e =

[-galactosidase/insulin A p-galactosidase/insulin B
l fusion protein 1 fusion protein

<o <
{ }

E}isuiﬁde/""""""m

bricge Active insuli
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PowvyMerase Chain Reaction

Pollfmeruge Chain Reaction (P(R) is a labomfonf technique tsed o
make millions of (opies of a sPedec DNA sagmem in a shost
time-

B s developed by Kay Mullis (1983) € recieved nobel Psize in
(hemr'shy in 1993.

PrinciPLE

PcR s based on DNA I'E’Pli'cah'on mechanism, but Pﬂﬁla‘med arﬁﬁ‘cialhf
DNA strands separute an heah'n%

Primers  binds o hgel' Sequence

DNA po!qmerase ﬂfnfhesfzes new strand

Comeonents OF PCR

(© Tereuare DNA
® It is the DNA whih you want Ho apy

@) Prmers
L "lﬁetf‘re shot DNA sequences that mark the skm‘mﬂ_ point

(3) DNA_PolyMERASE
o They're special heat stuble enzyme ( ommonly Haq

Poly merase) .
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@ dnTRs (DEoxYNUELEOTIDE  TRIPHOSPHATES )
¢ Theyre buikding. blocks of DnA (A, T, G, C)

(5) Burrer SoLumoN
o T maintains proper FH € (ondrhons-

Sters OF PCR

P(R (onsists of 3 main steps :
(D Denaturation
@ Annealin
G) Synthesis

(D Denatyremon

o The reacon midure is heated to 9u°- 98°C

o At this femperature, the double- Standed DNA Se’Darafes into
two s:‘n&le strands due 1o breala'na_ of bydmgen bonds-

o Ths step prepares the DNA to act s @ terplate:

(2 AnNeAUNG

e The hnloertmre Is reduced] fo So0-65°C:
o Prmers bind (amneal) o their omplementary - sequentes o the
Smgje—shanded DNA.

VIDEOS : &) IMPERFECT PHARMACY



(® Synesis  (BxENstoN / EloneraTion)

® The hnpemfum 5 raged to 72°C

e DNA Polymerus:e ﬂ/nfhesl'zec a new DNA sthand b; adding, nuclechdes
n the S'—> 3" direction.

o Asa mault, a new cornplemeninn/ DNA stand 15 fosmed.

NoTE: e sfePs of Denaturation — Annealm.a,—» Extengion are

fepeafed Br 25-35 cycles, !eadfng_ fo exponential
quIiﬁ\(aﬁon oP the -!‘w?er DNA.

Denalure (heat) to Anneal primers to their Synthesises new strands
separate strands complementary sequences with Taq polymerase

@ (2 ©

BT LT | PSR LLELL S LLCLLLLL L SR 1.1 F1 | LI |

™ el ey

VIDEOS : @3 IMPERFECT PHARMACY



AovanTaGes (OF PCR

Very fad (Rw hours)

H!'%HL; sensitive ( deteds even small DNA  amount)
Specific (due to  primers)

Pectw'res amall Sample-

AprpPucamions Or PCR

(1) _MEDicAL APPLIATIONS
® Used Rr dingnoss of infectious deeaces (e-g. coviD-19 , T8, HIV)
® Detection of ﬂenefr'c disordes

Used i DNA ﬁ‘ﬁaerpmﬁn%
Helps In Coime l'nvpsﬂgahbn

Used for Paiezrnrk/ Mh‘n%

@) ForeNSIC SCENCE
[ ]

[ )

@

® AGRICULTURE
® Detechon of genetically  modified  oranisms (GMos)
® Tdenhfication oF Plan’r pafho&ms

© EnvroNMENTAL € MicroBIOLOGY
o Detecion of o ~organism in - water /soil

@ Momfcm'nﬂ, environmertal Polluﬁ‘on-

VIDEOS : &) IMPERFECT PHARMACY



THANKYOU

FOR CHOOSING IMPERFECT PHARMACY AS YOUR STUDY PARTNER

IMPERFECT PHARMACY

IMPERFECT PHARMACY

® @IMPERFECTPHARMA
0 IMPERFECT PHARMACY

@ @IMPERFECTPHARMACY
u IMPERFECT PHARMACY

ng| IMPERFECTPHARMACY@GMAIL.COM
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