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PCR APPLICATIONS |

[
IDENTIFICATION

Q Molecular Archaeology
QO Molecular Epidemiology
QO Molecular Ecology
QO DNA fingerprinting

Q Bioinformatics
Q Genomic cloning
O Human Genome

Q Classification of organisms P }

Q Genotyping rojec

Q Pre-natal diagnosis

Q Mutation screening Ste-clrecied

Q Drug discovery 2 Wﬁw

Q Genetic matching o GW@QM@W
QO Detection of pathogens s«fm&& - !

I
MOILECUILAR IDENTIFICATTION

DNA is unigue for DNA can be used
each single type to identify an
of organism elfelelgligy

"Qrganisms can e identified by
using PCR

PCR allows easy
manipulation of DNA
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PFGE RFLP REP-PCR  RAPD CFLP AFLP Sequencing
ljimbed organisms PCR PCR PCR PCR Restriction PCRSegueucing
inagaroseplug  Amplification  Amplification Amplification  Amplification Enzyme reactions
with REPor  with a single Digestion o
Protease digestion  R.E. digestion  ERIC primers  primer Exonuclease v :
I Digestion Linker Electrophoresis
Ligation .
RE . Gel Gel Gel Spin Column Cnmputer-alded‘
3 Igestltm Elmhmﬂs Elsctmpharems Elaclmphoresﬁ Purification Selective Sequence Il]!ly!ls
l PCR
. . . - Cleavase v 1 i
Electrophoresis ~ Gel Staining Geel Staining ~ Gel Staining Digestion Gel 1 tion
Electrophoresis
Interpretation Interpretation  Interpretation  Interpretation  Eleciyophoresis Through an
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Sequencer
ON. transfer
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Molecular Identification:

Detection of Unknown Mutations

Desired DMNA

While fragments that

PCR . S5CP
I Genomic | —— | May contain a ,

DI A mutation in huge
nurmhers.
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SSCP gels:

“shifts" representing a
mutation In the amplified
DNA fragment

1) Relating to each other

* FOSSILS
* TRACE AMOUNTS
* SMALL ORGANISMS

2) Similarities

3) Differences
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Specific PCR products
are cut with restriction
enzymes,
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SEPARATE
FRAGMENTS ON

THE BASIS
OF THEIR SIZE
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I Molecular Identification:

Detection Of Pathogens |

.
* -

. | YESPCR | —® | YES Pathogen

A sample that may '
contain pathogenic|
DMA,

Molecular Identification:

Detection Of Paithogens

i 2 3 45 6 7 8 9 10 11 12 13
100pg 10pg 1pg Sifg 100 1iMg Sip 2.5 1fp 0.1y

Sensitivity of detection of PCR-amplified M.
tuberculosis DNA. (Kaul et al.1994)
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Sensitivity of detection of PCR-amplified M.
tuberculosis DNA. (Kaul et al.1994)

Prencicl Dicgnosis

wly
M N . > Chorionic Villus

» Amniotic Fluid

<+« 644 Dbp
<— 440bp

<«— 204 bp

Molecular analysis of a family with an autosomal
recessive disease
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SEQUENCING

Nucleotides (dNTP) are modified
(dideoxynucleotides = ddNTP)

NO polymerisation after a dideoxynuclectide!

1

Fragments of DNA differing only by one nucleotide
are generated

y /2
/i

Nucleotides are either R&d!@'@t'ﬂ"e or-fluor: scent

DNA Polymerase |
dATP

dTP

dCTP

dTTP

plus limiting amounts of BEPAEEE
flucrescently labelled HEWMRAWE G
ddATP N B EE G

Larger
fragments

ddCTP
ddTTP
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Classical Sequencing Gel

Reading Classical Sequencing Gels

-~
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seavencing |

CG TG G T TT AC AT aAC AG G G

!

Alexander Fleming
Nobel Prize 1945

THE WONDER DRUG

10/23/2011

n mtro"“F profe55|ona|

download the free trial online at nitropdf.com/professicnal

10



10/23/2011

| - ,‘RLD fe)
FQRENSlC SCIENCE

Mastodon

11,000
years ago

l.
b
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Meaeaisuring Gena Exprassion

o el

Transcription
A

Translal

tion
RNA —— Protein §
~

RNA
~

Replication

(Griffiths et al. 1996)

Idea: measure the amount of mRNA to see which

I genes are being expressed in (used by) the cell
differet time different conditions
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Creating mutation

l
i

Random or specific

CATCG c TGCATCA
ITGACGTAGTCAT
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PCR is just a tool

How to use it,
is up to you

« e A MY
SURARAREIRY

DA, PCR_,, | Desired DNA
source fragments in

blood,
chorlonie
villus,
amniotic fluid,
semen, halr
root, saliva

huge amounts.

68,719,476,736 coples

Further
rmanipulation of
the amplififed

DA fragments

Gel Analysis,
Restriction
Digestion,
Sequencing
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Conclusion

THE SPEED & EASE OF USE, SENSITIVITY
SPECIFICITY & ROBUSTNESS OF PCR HAS
REVOLUTIONISED MOLECULAR BIOLOGY
& MADE PCR THE MOST WIDELY USED &
POWERFUL TECHNIQUE WITH GREAT

SPECTRUM OF RESEARCH & DIAGNOSTIC
APPLICATIONS
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