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Introduction

» The technique was invented by Dr. Kary
Mullis, 1986

» for which he received the Nobel Prize in
Chemistry in 1993.

PCR Achieves Fame and Fortune

--becomes standard in molecular biology tool box--
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DNA Structure

Deoxyribonucleic Acid (DNA)

Nucleotide {2




DNA Replication

Single-strand binding ) The leading strand is
proleins slabilize the synthesized continuously
unwound parental DNA. in the 5" — 3 direction by

DNA polymerase.

DNA polymerase

Helicases unwind the
parental double helix.
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0 The lagging strand is

; synthesized discontinuously.
RNA primer Primase synthesizes a short

RMNA primer, which Is
Okazaki fngITIEﬂt extended by DNA polymerase

being made to form an Okazaki fragment.

Parental DNA Polymerase R »
_ [ 4 jﬁ"!!.f;- £ g
e After the RNA primer is i'"‘!"_'-:; Eﬁ?ﬁ?ﬂﬁﬁl .
replaced by DNA (by another -
DNA polymerase, not shown),
DNA ligase joins the Okazaki
fragment to the growing DNA ligase

sirand.

iy Overall direction of replication




Polymerase Chain Reaction (PCR)

PCR is a technique which is used fto amplify the
number of copies of a specific region of DNA,
(usually fewer than 3000 base pairs) in order to
produce enough DNA to be adequately tested.

Millions of copies of a segment of DNA can be made
within a few hours

As a result, it now becomes possible to analyze and
characterize the DNA.
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® DNA amplification by PCR (overview)

dth cvele

wanted gene

Exponential amplification

Isteyele e = 35th cycle
template DNA —
=<
2 ) < ;
2 copics doopies B copies 16 copies 2 = 34 hillion copics

{Andy Vierstracte 2001)




PCR Cycle

» Each cycle (Round) of PCR contains 3 steps:
1- Denaturation
2- Primer annealing

3- Primer extension
_ The cycle usually repeated for 25 — 40 times.
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Double- @) Single- ) Primers (3) DNA polymerase
stranded DNA stranded DNA attach to DNA extends primers
© Brooks/Cole - Thomson Learning Repeat from Step 1




S oas

&~ Programming the Thermocycler

.

g4°C | 94°C
1T min | 1 min 720C | 72°C

1T min 15 min

54°C
T min 40C
11X
25X 1x Hold
Reaction buffer (3)
DA template -
FPCH primers l |
| Taq DMA pal |

Denature Temp'ate DMNA Synthesis
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PCR tube THERMOCYCLER




(PCR) Jesluiiall o palidl Jolil 4585 cilyllatia
DNA Sample




Primers

D ole
(Forward) <\l «

(Reverse ) 8la o

al g oyl (A 45 il e ) 8l (e 2 A
) 8 At 3l ¢ all ol JeSa (20-25 b) s
.DNA

CCGAATGGGATGC

GGCTTACCCTACG



Taq polymerase

..4-.3 :S. MLQAE .o -~
& U A Thermus aquaticus
B J\AJ\ oLiall
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First reports using DNA polymerase
from Thermus aquaticus was at (1988)



dNTPs

” . Adenine oual

Thymine Sl m
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PCR Procedure

All the required components are inserted
into an Eppendorf tube




PROCEDURE .....

.

DNA (Template).

Forward primer nd pelrrs
Reverse primer
dNTP’s

Tag DNA Polymerase

Buffer
" H20




PROCEDURE .....

Agarose gel electrophoresis

3-4 hours

J

; ‘ ;Jm

The final product UV visualisation



Meaning of electrophoresis

e electrophoresis
/™ T

» The term ‘electrophoresis’ was
coined from the Greek word
‘phoresis’, which means ‘being
carried’.

» Electrophorosis literally means
‘to carry with electricity’.
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Agarose Gel Electrophoresis

r

Agarose electrophoresis is DNA Phemid Phsmid
used to Separate DNA by Markers {uncut) {linearized)
Molecular size (bp.)

Smaller molecules move
faster than large molecules
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1. Make gel.

(=

2. 0btain prepared
DH& samples,

LT

=.5tain DNA fragments
and measzure distances.

T, [ R—

3.Load samples
into gel.

4. Separate fragments
byelectrophoresis.







Cool to 65°C, and
pour intao maold

Combto
make wells
Finizhed gel Wells
m ]
Microwave "
1o boil
—>»

i&

Mix agarose
and buffer







Differences between agarose and
polyacrylamide gels

Agarose gel Polyacrylamide gel

A polysaccharide extracted A cross-linked polymer of

from sea weed. acrylamide.

Gel casted horizontally Gel casted vertically
Non-toxic Potent neuro-toxic
Separate large molecules Separate small molecules

Commonly used for DNA  Used for DNA or protein
separations separations.

Staining can be done before Staining can be done after
or pouring the gel pouring the gel.




nIV.'
&“ e
& B
~ Biotechrolody,




Sample Preparation for Loading

Mix the samples of DNA with the 6X sample loading buffer (w/
tracking dye). This allows the samples to be seen when loading
onto the gel, and increases the density of the samples, causing
them to sink into the gel wells.

6X Loading Buffer: ->
e Bromophenol Blue (for color and marker)
e Glycerol (for weight)




Loading the Gel




Running the Gel

Yolizig)a (79, 100, 490 5500 )
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Gel Staining

* Ethidium bromide binds to DNA and fluoresces under UV
light, allowing the visualization of DNA on a Gel.

* Ethidium bromide can be added to the gel and/or
running buffer before the gel is run or the gel can be
stained after it has run.

el NN\ B Fher Scientific
—\ X e Fait Lawn, N.J. 07410 (201) 796-7100

N+ Wlng! May cause resplratory and digesthve bl

B aion. May cause eye and skin Irialies Tn

F—9 ¥ i hitkobgal properties of this material have nil b

{ Y ! hily hwestigated. For eye contact, flush with wafe: &

W #l medical aid. For skin contact, get medical ¥

o itaon occurs or persists. If ingested, give 24 g

il o water and get melcal . I ol ¥
did if cough or other symptoms appea.
MPMRTANT! Do not use this product ‘:& Matwss

R ,
0 Yhidium Bromide

Ny Sectrphoresis Grade .~ Sihly Data Sheet has been read and underst

5gm
BP102-5

***CAUTION! Ethidium bromide is a powerful mutagen and is
moderately toxic. Gloves should be worn at all times.
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AGAROSE GEL  ELECTROPHORESIS
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