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Polymerase Chain Reaction
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DNA polymerase | of E. coli :

» E—{E#E32I5aY DNA polymerase
» 103 kD, 928 amino acid residues
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. Polymerase chain reaction:
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. Polymerase chain reaction:
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. Polymerase chain reaction:

3rd cycle i

16 copies T, O

% n R + 1955 | EiE DNA % 2" copies » |
BEEEET & SRR » B 7 21 copies




Experimental approach: Standard PCR

Primer design, Preparation of template DNA
$ |
Determination of experimental parameters
$ |
PCR
$ |
Analysis of products
$ |
Purification of products

: |
Subcloning



Primer design:
» Primer length: 20-30 nt
» Melting temperature (T,,) : @5l F2zZE/)\ 5°C
» G/C content: ~ 40%-60%
» PolyN stretches
» Complementary sequences
» Specificity

» 3'-end sequence



T, & annealing temperature

T_=AH [AS + R In(c/4) - 273.15 °C + 16.6 log,[K*]

H: the enthalpy for helix formation
S: the entropy for helix formation
R: the molar gas constant

c: the concentration of primer

v

T.,=2(A+T) +4(G+C) C

Annealing tempreature = (T, -5 )°C



Determination of experimental parameters:
» Reaction buffer
» Enzyme
» Denaturation temperature and time
» Annealing temperature and time
» Elongation temperature and time

» Cycle number



Reaction buffer

General components:
® Tris-Cl, 10 — 50 mM, pH 8.3 ~8.8
® KCI, <50 mM
® \VIigCl,, 0.5 - 2.5 mM over total [dNTP]
® dNTPs, pH 7.0, 20 — 250 uM each
® Primers, 0.2 — 1 uM each

® Additives, e.g., BSA, gelatin, NP-40...etc.



Enzyme

Taq polymerase (from Thermus aquaticus)

T. Thermophilus DNA polymerase

Vent polymerase (from Thermococcus litoralis)
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Experimental parameters

For Tag polymerase:

* Concentration: 0.5 — 5 units/100 pl
e Denaturation: 94 — 95 °C, 30 sec - 1 min

* Elongation: 70 — 72 °C, 0.5 — 3 min
(2 — 4 kb/min)

* Cycle number: 25 - 35



AT RELRAY PCR KB ?
* MgCl, BETH | RARBEAE ? BRIZERA1S ?
* ANTP AR ? DIEHAT ?

* N FE®RFTELE inhibitors ?
{5140 : EDTA, chloroform, phenol, ethanol, SDS, sarkosyl,
tracking dyes,.... ?

® Enzyme X% ?

® Template &= @4 ?

® Primers JEEA ¥ ? Primers 355t R ?
® Annealing temperature 4~¥3 ?

® Reagents B%f&



Always remember —

* Work clean.
* Titrate MgCl..
* Do not use too much template DNA.

* Do not use PCR products in PCR preparation areas.

* Always include negative and positive control in every
experiment.

* Wear gloves.
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* TAs : R&i5508 » FAE X 1E » 7~&E sample loading

1, 3 #8 : #1T DNA #5¥ [p.N1-5, 1.3.3, step 1]
— CHIFEFRYE{E  [p.N1-5, 1.3.3, steps 2-3]

— i PCR (DNA KEEZ[57) ) [p.N2-6, 2.2.3, step 3 B&E]

2, 4 #8 : 1T DNA #%H*E [p.N1-5, 1.3.3, step 1]
— £ PCR (DNA KEEZZE[RI) ) [p.N2-6, 2.2.3, step 3 RMH]
— CAIEIEYE(E [p.N1-5, 1.3.3, steps 2-3]
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