Polymerase Chain Reaction
(PCR-II)

Maj Gen Suhaib Ahmed, HI (M)
MBBS; MCPS; FCPS (Pak); PhD (London)

Genetics Resource Centre (GRC)

www.grcpk.com




cDNA synthesis

»  Primer
- Gene specific primer
- Random hexamer primer
- Oligo dT primer
»  Reverse transcriptase
> MMLV
o Tth DNA Polymerase




Gene Specific @*

& Oligo-dT Primers

TAATAGCAGCTACAATCCAGCTACCATTCTGCTTTTATTTTA
TGGTTGGGATAAGGCTGGATTATTCTGAGTCCAAGCTAGGCC
CTTTTGCTAATCATGTTCATACCTCTTATCTTCCTCCCACAG
CTCCTGGGCAACGTGCTGGTCTGTGTGCTGGCCCATCACTTT
GGCAAAGAATTCACCCCACCAGTGCAGGCTGCCTATCAGAAA
GTGGTGGCTGGTGTGGCTAATGCCCTGGCCCACAAGTATCAC
TAAGCTCGCTTTCTTGCTGTCCAATTTCTATTAAAGGTTCCT
TTGTTCCCTAAGTCCAACTACTAAACTGGGGGATATTATGAA
GGGCCTTGAGCATCTGGATTCTGCCTAATAAAAAACATTTAT
[TTCATTGCAATGATGTATTTAAATTATTTCTGAATATTTTA




Random Hexamers

gcgtaa
tagcgtm . gtaat

57 G;;;EEEUCGCBUUEUGCGBBGGGCL

P



Single Nucleotide
Polymorphism (SNP)

TGTTTCCCAAAACCTAATAAGTAACTAATGCACAGAGCACATTGATTTGTATTTATTCTA
TTTTTAGACATAATTTATTAGCATGCATGAGCAAATTAAGAAAAACAACAACAAATGAAT
GCATATATATGTATATGTATGTGTGTA(C/T)ATATACACACATATATATATATATTTTT
TCTTTTCTTACCAGAAGGTTTTAATCCAAATAAGGAGAAGATATGCTTAGAACCGAGGTA
GAGTTTTCATCCATTCTGTCCTGTAAGTATTTTGCATATTCTGGAGACGCAGGAAGAGAT
CCATCTACATATCCCAAAGCTGAATTATGGTAGACAAAACTCTTCCACTTTTAGTGCATC
AACTTCTTATTTGTGTAATAAGAAAATTGGGAAAACGATCTTCAATATGCTTACCAAGCT
GTGATTCCAAATATTACGTAAATACACTTGCAAAGGAGGATGTTTTTAGTAGCAATTTGT
ACTGATGGTATGGGGCCAAGAGATATATCTTA(G/A)AGGGCAGGGCTGAGGGTTTGAAGT
CCAACTCCTAAGCCAGTGCCAGAAGAGCCAAGGACAGGTACGGCTGTCATCACTTAGACC
TCACCCTGTGGAGCCACACCCTA(G/A)GGTTGGCCAATCTACTCCCAGGAGCAGGGAGG
GCAGGAGCCAGGGCTGGGCATAAAAGTCAGG(G/A)CAGAGCCATCTATTGCTTACATTT
GCTTCTGACACAACTGTGTTCACTAGCAACCTCAAACAGACACCATGGTGCA(T/C)CTG
ACTCCTGAGGAGAAGTCTGC(C/A)GTTACTGCCCTGTGGGGCAAGGTGAACGTGGATGA
AGTTGGTGGTGAGGCCCTGGGCAGGTTGGTATCAAGGTTACAAGACAGGTTTAAGGAGAC




Restriction Fragment
Length Polymorphism (RFLP)

/ Cleavage Foreign DNA

Cleaved by restriction enzyme
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Restriction Fragment T
Length Polymorphism (RFLP)

Allele 1 (GTAC)

5’—ATATATGTATATGTATGTGTGTAEATATACACACATATATATATATATT—3’
3’ -TATATACATATACATACACACATGTATATGTGTGTATATATATATATAA-S'

Allele 2 (GTAT)

5" -ATATATGTATATGTATGTGTGTATATATACACACATATATATATATATT -3’
3" -TATATACATATACATACACACATATATATGTGTGTATATATATATATAA-S'




Restriction Fragment P
Length Polymorphism (RFLP)

5’ -ATATATGTATATGTATGTGTGTACATATACACACATATATATATATATT -3’
3’ -TATATACATATACATACACACATGTATATGTGTGTATATATATATATAA-S'
\4

5" -ATATATGTATATGTATGTGTGT -3’ 5" -ACATATACACACATATATATATATATT-3'
3" -TATATACATATACATACACACA-5' 3' -TGTATATGTGTGTATATATATATATAA-3'

5 -ATATATGTATATGTATGTGTGTATATATACACACATATATATATATATT -3’
3’ -TATATACATATACATACACACATATATATGTGTGTATATATATATATAA-3'




Restriction Fragment 1T
Length Polymorphism (RFLP)

5’—CACCATGGTGCATCTGACTCCEGAGGAGAAGTCTGCCGTTACTGCCCTG—3’
3’—GTGGTACCACGTAGACTGAGGACTFCTCTTCAGACGGCAATGACGGGAC—5’

5’ -CACCATGGTGCATCTGACTCCTGTGGAGAAGTCTGCCGTTACTGCCCTG-3"
3’ -GTGGTACCACGTAGACTGAGGACACCTCTTCAGACGGCAATGACGGGAC-5"




Restriction Fragment (@t??@}
Length Polymorphism (RFLP)

+/+ -/- -[+ -[+




Post PCR Processing

» Gel electrophoresis

- Agarose

> Polyacrylamide (PAGE)
- DGGE
- SSCP

» Capillary electrophoresis
> Fluorescent labeled amplified products

» Real Time PCR




Agarose Gel Electrophoresis













