PCR Variations

PCR
Predecessors & Variations

Polymerase Chain Reaction

With PCR, any specific segment—the target ithin a DNA
sample can be copied many times (amplified) completely in vitro.!
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Selected
segment of DNA

* Copies DNA fragments

 Million copies/hr

* Enough for RFLP analysis,
probes, sequencing, etc.

Conventional PCR — (Mullins 1983)
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DNA sequencing — the precursor to PCR

* Sanger dideoxy chain termination method (1977)

Sanger’s Method
Dideoxy Sequencing of DNA
deoxyribonucleoside triphosphate dideoxyribonucleoside triphosphate
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Sanger’s Method
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PCR Variations

Heyer

4% PCR (+ one dideoxynucleotide)
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Single-Stranded DNA
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Introduce the use of Tag polymerase

@ o vestin by gty D Lo cationt dtcton
gel electrophoresis by sequencing machine

E _a —

Photomuitiplier

] PCR with fluorescent,
chain-terminating ddNTPs
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PCR Variations

Polymerase Chain Reaction (PCR) ., E

Mullins” innovation: E i
« Start with double stranded DNA i
« Use TWO primers, forward and reverse, E i

bracketing the area of interest N

* Copy the copies! - “chain reaction”
-> amplification
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qPCR

* Quantitative PCR

« Use compound that fluoresces when bound to dsDNA

* Measure quantity of fluorescence as measure of quantity of PCR
product - proportional to original amount of template DNA

TagMan system

Polymerization

L= Q. 2. Realtime monitoring of
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RT-PCR

* Reverse Transcriptase — PCR
* Measure gene expression

* Add poly-T primer = bind to poly-A tail of mRNAs

* Use Reverse Transcriptase - cDNA from mRNA template

* Use specific primer + poly-T reverse primer - PCR of cDNA
* Identify specific gene expression in specific cells/tissues

RT-qPCR

* Reverse Transcriptase Quantitative PCR — “Real-time PCR”

MANA g

ar Primers
o e © —~D
&Y Butfr L

Sequence-specific ONTES: Y7, @ L
Primers e &

Sequence-specific
Primers
RT-qPCR RT aPCR
[ omese s

RT-PCRfor " 1 :

COVID-19 & T ol ‘i”‘ri;zr;(;;ssr

Diagnosis e O, e
dNTP 1

5 O 3
CONA

} PCRamplification
with DNA polymerase

IO
T dsDNA
IO

Heyer




