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It was invented in 1983 by

Dr. Kary Mullis, for which he

recelved the Nobel Prize in
Chemisiry in 1993

What is PCR?

It Is called “polymerase” becauvse the
only enzyme used In this reaction Is

DNA polymerase
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{ What is PCR?

What is PCR?

WHE “REACTION” COMPONENTS
1) Target DNA - Contains the sequence to be
amplified
2) Pair of Primers -Oligouucleotides that defin
the sequence to be amplifie

Deoxynucleotidetriphospha
3) ANTPs m—p U oilding blocks

4) Thermostable DNA - Enzyme that catalyzes
Polymerase the reaction

Why “Chain®?

IT IS CALLED "CHAIN" BECAUSE THE PRODUCTS
OF THE FIRST REACTION BECOME SUBSTRATES
OF THE FOLLOWING ONE, AND SO ON

5) Mg** ions EEEp Cofactor of the enzyme

Maiantains pH & lonic strength of
6) Buffer ‘ the reaction solution suitable for
solution the activity of the enzyme

What is PCR?

THE REACTION

DNA template

3) dNTPs

4) Thermostable DNA
Polymerase

5) Mg** ions
6) Buf¥er solution

THERMOCYCLER




29/05/1435

SRR R WO RN
o

" - - 1 copy

S

Denature (heat o 95°C) A oycle A\ «
N — o 1N ’
QXAII Y

- cycle? - N

Lower temperature to 56°C Anneal with primers R “
d o -t l cycle3 I ?a

= L] N

i ——— i =
&= S

Increase temperature to 72°C DNA t' — TR
polymerase + ANTPs - . 20 more cycles ———

. " 2,097,152 copies — =N

< — —5

RN
< ER TR
ARRSEEHRTNRNS

DNA copies vs Cycle number
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THERMOCYCLER
1 ;]

Me-M'e e

95°C 55°C
5 min 3 min

|

35 times

8 BORING hours per PCR!

Heated lids

Adjustable ramping times
Single /multiple blocks P
Gradient thermocycler blocks g

W

Step 1: (Denaturation)
dsDNA fo ssDNA

I L T 3
3‘“%%5, y’ :%MMM d Step 2: (Annealing)
5 5 . ) Primers onto template

§ JLLLIRLIL I T 3

o J-;mmuutumumum Step 3: (Extension)
SIS DTN 4 dNTPs extend 2nd

- 7.1 strand

"'anmmmw-mnn’f ‘

Extension products in one cycle serve as template in the next
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welder masks equipped
ith-glass windows

samples
unknown size

DNA ladders
fragments of known size

PCR APPLICATIONS

[ T 1
MOLECULAR GENETIC
IDENTIFICATION ENGINEERING

1a.F plasmid C

ligates
with Itself

- 4
Q

Q Molecular Archaeology

Q Molecular Epidemiology O Biocinformatics
Q Molecular Ecology O Genomic cloning /
Q DNA fingerprinting O Human Genome

Q Classification of organisms Project

Q Genotyping

Q Pre-natal diagnosis

Q Mutation screening ediede

Q Drug discovery Q gﬁ(s%ﬂmcf

Q Genetic matching O Gene epEsion

QO Detection of pathogens ﬁkm‘]‘l(:; APUEETE

Gene cloning & expression
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Creating mutation

ACCATCGGCETGCATCA )
GTAGCGTGACGTAGTCAT R Sa

GGTAGCCTGACT----

Samples

I -

PCR Is just a tool

How to use it,
is up to you
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ELECTROPHORESIS:

Is the migration of charged molecules in
solution in response to an electric field

The rate of migration depends on:
Strength of the field
Net charge

Size & shape of the molecules

lonicstrengthy Viscosity 8atemperature
ofthe meditmi@nwhichimoleculesrare
moving)

DA fragments
Gel

| AGARNGF GFI FI FATRNPHNREQIS

e — l
/_/\ N — Pore The standard method used to separate,
~ ~ identify & purify DNA fragments is
electrophoresis through agarose gels

—

Simple

e—
= Rapid to perform
—

Capable of resolving
mixtures of DNAfragments

Thellocation offDNA!
wWithinfthergelicantbe
determinedidirectly,
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Is extracted from seaweed & is a linear
polymer whose basic structure is

0
HO'  er.on
O S
o o
< HO

3,6-anhydro
L-galactose

D-galactose

GCommerciallyravailable agarose is not
completely pure; itis contaminated with
other polysaccharides, salts, & proteins

, most manufacturers
prepare special grades of
agarose that are screened
for the presence of
inhibitors & nucleases &
for minimal background
fluorescence after staining
with ethidium bromide

SO0XTAE
buffer

agarose

sealing

I'he amount of contamination varies from
batch to batch & from manufacture to
manufacture

These difference can affect on

= |Vligration of the DNA

=== Ability of the DNA recovered from gel

Agarose gels are cast by melting the
agarose in the presence of the desired
buffer until a clear, transparent solution is
achieved

The melted solution is then poured into a
mold & allow to harden. The agarose forms
matrix & when an electric field is applied
across the gel, DNA which is negatively
charged at neutral PH, migrates toward the
anode
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slot far comb.

tape ——qf

—— casting tray
agarose solution
i e
glass slide =02

/ suppon dack g wells

a. Casting tray for making gal siab b. Agarase solution poured ino casling tray ¥
© Gomb that farms
e wells for sampias

mcropipette

d. Wells that can be Slackophan
loaded vith sampios
©. Electrophoresis chamiar and poser supply

FIesSence or Intercalating vyes:

The central dye in agarose gel
electrophoresis is ethidium bromide

It has unique property of fluorescing

under UV light when intercalated with DNA

By running DNA through an EtBr-treated

gel & exposing it to UV light, distinct
bands of DNA become visible

Ethidivrm BromideNs aicarcinogen &

shouldiberhandled with' care

Aaarose Concentration:

By using gels of different concentrations, it is
possible to resolve a wide size of DNA molecules
Range of separation In gels contalning
different amounts of agarose

Amount of agarose In Efficlent range of
gel separation of linear
(%Iwiv]) DNA molecules (kb)

0.3 5-60
0.6 1-20
0.7 0.8-10
0.9 0.5-7
1.2 0.4-6
1.5 0.2-3
2.0 0.2-3

Other dyes are sometimes used including
SYBER green or SYBER safe. SYBER dyes
are thought to be less carcinogenic than
EtBr. & to give cleaner, higher powered
staining

Vidori Green DNAStain

Left side Gel stained with Midori green stain & Right
side Gel Stained with Ethidium Bromide
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Electronhoresis Buffer:

Several different buffers
are available for
electrophoresis (TAE
TBE)
Electrophoresis buffers
are usually made up as
concentrated solutions &
stored at room temp

Aonaratuses Used For Auarose Gel Elactronhorasis

The most commonly used configuration is
the horizontal slab gel

Horizontal slab gels are usually poured on
a glass plate or plastic tray that can be
installed on a platform in electrophoresis
tank

Commonly used Electrophoresis Buffers

. X: 0.04 M Tris-acetate
Tris-acetate 7 ARaR
(TAE) 0.001 M EDTA 57.1ml g acia‘ acetic acid
100 ml 0.5M ETDA (PH 8.0)
1X:-0:09 M Tris-phosphate :108:g Tris base
Tris-phosphate 0.002 M EDTA 15.5 m1'85% phosphoric
(IPE) acid (1.679g/ml)
40.ml0:-5M ETDA: (PH:8.0)
' |0.5X: 0.045 M Tris-borate | e
| Tris-borate (TBE) | 0.001 M EDTA r
i | 20 ml 0:5M ETDA (PH'8.0)
:5 ml 10 NNaOH
2 ml 0.5M ETDA (PH 8.0)

Alkali }1X: 50 mN NaOH
aiine . ¥ ; WM EDTA

Freparation & examination of AtiarosSe tels

1. Seal the edges of a clean, dry, glass
plate (plastic) with tape so as to form a
mold. Set the mold on a horizontal section
of bench

2. Prepare the
materials you will
need
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3. Prepare mixture

"~ agarose

\
— T,
"

sealing

4. Gel the mixture

© jpherveg

5. Cast gel (add ethidium

bromide to the cooled gel) 6. PI Id i
. Flace mold in

the tank

pour the " |
gel into i | A put the gel in the tank
the mold el 85: add buffer

11
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ﬁ J@l J@l 7. Charge the wells

blue/Orange
loading dye DA fatdas. umpla

push the tip of the

pipette Into the appropriate

Iwell... load the sample..

[take the pipette off... without sucking back

-
ol

lass plate
s 1

0.5-1.0 mm

gel
bufter /
4
' Submarine gel ’
.a— the loading buffer
* is denser than buffer

8. Plug in

Sample loaded
into veell

plestic gl hox —q

Electic Field and I

Direction of Migration

Megative () Electrode Puositive {4 Electrods
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START WELLSFILLED
WITI}I SAMFLE

|
D-ﬁﬁh-

Electrode

samples
unknown size

9. Results

DNA ladders
fragments of known size

samples
unknown size

[

1

DNA ladders
fragments of known size

e :
with-glass windows ‘L_. 9. Examine gEI
{

power
s

1amp- suppply

front view

?

"_'/
5° 1

ANY QUESTION




