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Verification of PCR product on
agarose or separide gel
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S'-TGCCGTTACTGCCCTGTGGGGCAAGGTGAACGTGATCA-3’
3'-ACGGCAATGACGGGACACCCCGTTCCACTTGCACTAGT-Y’
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Primer

5’ -GGCCCTGGGCAGGTTGCTATCAAGGTTACAAGACAGGTTTAAGGAG-3’
Primer <--3’'-GTTCCAATGTTCTGTCCAAATTCCTC-5'




Primer Designing @f

» Runs of identical nucleotides especially “Gs”
should be avoided.

» Should have no more than two G+C at the
3’ end.

» Should have no G at the 5" end (A or C is
preferred).

» The G+C content should be 30-80%.
» There should be more Cs than Gs.




AAATCTGTATTAAATAATCGTACGTACTCGTTTA

ATTCTTTTTGTTGTTGTTTACTTACGTATATATA

AAAATTAGGTTTATTCCTCTTCTATACGAATCTT

CCGAGGTAGAGTTTTCATCCATTCTGTCCTGTAA




AAATCTGTATTAAATAATCGTACGTACTCGTTTA

ATTCTTTTTGTTGTTGTTTACTTACGTATATATA

AAAATTAGGTTTATTCCTCTTCTATACGAATCTT

CCGAGGTAGAGTTTTCATCCATTCTGTCCTGTAA

Forward: 5”-AATAATCGTACGTACTCGTTT
Reverse: ?




AAATCTGTATTAAATAATCGTACGTACTCGTTTA
TTTAGACATAATTTATTAGCATGCATGAGCAAAT
ATTCTTTTTGTTGTTGTTTACTTACGTATATATA
TAAGAAAAACAACAACAAATGAATGCATATATAT
AAAATTAGGTTTATTCCTCTTCTATACGAATCTT
TTTTAATCCAAATAAGGAGAAGATATGCTTAGAA
CCGAGGTAGAGTTTTCATCCATTCTGTCCTGTAA
GGCTCCATCTCAAAAGTAGGTAAGACAGGACATT

Forward: 5”-AATAATCGTACGTACTCGTTT
Reverse: ?




AAATCTGTATTAAATAATCGTACGTACTCGTTTA
TTTAGACATAATTTATTAGCATGCATGAGCAAAT
ATTCTTTTTGTTGTTGTTTACTTACGTATATATA
TAAGAAAAACAACAACAAATGAATGCATATATAT
AAAATTAGGTTTATTCCTCTTCTATACGAATCTT
TTTTAATCCAAATAAGGAGAAGATATGCT TAGAA
CCGAGGTAGAGTTTTCATCCATTCTGTCCTGTAA
GGCTCCATCTCAAAAGTAGGTAAGACAGGACATT

Forward: 5”-AATAATCGTACGTACTCGTTT
Reverse: ?




AAATCTGTATTAAATAATCGTACGTACTCGTTTA
TTTAGACATAATTTATTAGCATGCATGAGCAAAT
ATTCTTTTTGTTGTTGTTTACTTACGTATATATA
TAAGAAAAACAACAACAAATGAATGCATATATAT
AAAATTAGGTTTATTCCTCTTCTATACGAATCTT
TTTTAATCCAAATAAGGAGAAGATATGCTTAGAA
CCGAGGTAGAGTTTTCATCCATTCTGTCCTGTAA
GGCTCCATCTCAAAAGTAGGTAAGACAGGACATT

Forward: 5”-AATAATCGTACGTACTCGTTT
Reverse: 57-CAGGACAGAATGGATGAAAAC




AAATCTGTATTAAATAATCGTACGTACTCGTTTA

ATTCTTTTTGTTGTTGTTTACTTACGTATATATA

AAAATTAGGTTTATTCCTCTTCTATACGAATCTT

CCGAGGTAGAGTTTTCATCCATTCTGTCCTGTAA

Forward: 5”-AATAATCGTACGTACTCGTTT
Reverse: 57-CAGGACAGAATGGATGAAAAC




Primer

» Length

» 57 & 3" ends

» Direction (forward and reverse primers)
» Tm & annealing temperature

» Dimers and secondary structures

» Cross-homology




Tm=2XAT +4 x GC




Primer Dimers

» Self Dimers

5' AAGGGCGAACGOGATTTTA 3

3 ATTTTAGCGCARGCGGGAL 5

» Cross Dimers

Forward and BFeverse Cross Dimer
5' AAGGGCGAACGCGATTITA 3!

3' ACACCCCACCGUAATTAGE 5




Secondary Structures

» Hairpin loop
» Complex loops

.



Primer Designing

» Manual
» Softwares

» Primer3
o http://www.bioinformatics.nl/cqi-
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Primer3Manacer Help

Primer3Plus

pick primers from a DIA sequence About Sonrce (lode

Mam General Settings Advanced Settings Internal Oligo Penalty Weights Sequence Quality

Sequence Id: | |

FPaste source secuenice below Crupload sequence fle: | Choose File | Mo file chosen Upload File
CTGCGCGCCTGAGCCCGCTGGCGGACC TGACGCTCGTTGCGCGTGGACCCAGCCAACTTTCCGETGAGGT 2

CTTTCCGGCCEGEGECAATGGTGCATCGCCTAGCCGGGATGGGGGEECTCTGGFGETCCCTAGCGGEECAG
ACCCCGTCTCACCGGCCCCTTCTCC TR CAGC TGC TARTCCAGTGTTTCCACGTCGTGCTGGCCTCCCACC
TGECAGGACGAGTTCACCGTGCALATGCAMGCGGIGTGGGACAAGTTCCTGACTGGTGTGGCCGTGETGIT
GACCGAAAAATACGCTGAGCCCTGTGC TG GAGGCCTTGGTCTGTGCATGTCAATARACAGAGGCCCGAL
CCATCTGCCCCTGCCTGTGTGETCTTTGGGGAGC TAGC AALGCGAGGTCACTATTGTTGGC CAGTARGTT
CAGFGACCTALAGGGAGCCTCCTAGRACTC TCARATGCGCCCCACCCCCEEAGGTTTGTCCTCCCATGSC
GAGGAGTGCGATGGEGCAGAGGGAGCAGTGTGATATGGCGEGGGTAGLAGAGGETGGCCTTCGACTTCALL
CCCTTGACTCGGGC TTCGAACCATACTCGTTCGCALAGC AGTTCCCCATTCATGCATTTATTCAGTTCAT
TCCTTCCCTCCATCCCCATTTCC TGC TG GACC TG TAGATGC TAATCC TGGC CCTTTTTGC AGAGAGATG
CAGALACTGAGGTCCCAGAGC CAAATGTGCAACCTAATTCGTTGGUCAGAGC AGAGGGCCGCAGACCTGT b
| TCCTTTCCCCTTCCTTCCCCCATGGACACTTCCTCAGTGGCARACCTGCGCTAGCCTGGTTAGCCCTCEC

Marlk selected region: () B Save Sequence

Excluded Regions: < | | =
Targets: [ | | ]

Included Eemon: | 1




Primer3Plus S (R

pick primers from a DA sequence Abont Source Code
Pair 1;

Left Primer 1; EF'rimer_F

Bequence: (CCTAAGCTGATTCGGECTATA |

Start: 225 Length: 20 bp Tm: 60.2°C GC: 50.0% ANY: 50 SELE: 3.0
Right Primer 1: iF'rimer__R

Sequence: |ACATAGCCTTGCCAACATCE |

Start: 472 Length: 20bp Tm: 60.0°C G 50.0 % ANTY: 5.0 SELE: 0.0
Product Size: 248 bp Par dny: 4.0 Par End: 1.0

[ Send to PrimeraManager | [ Reset Form |

I GEATCCTCAC ATGAGTTCAG TATATAATTGE TAACAGAATA AAAAATCAAT

51 TATCETATTCA AGTTGCTAGT GTeTTAACAC: CGTTCACATTT TTATCTAACT

101 GATTATCACA AAAATACTTC GACGTTACTTT TCATTATAAT TCCTGEACTAC

i Bl ACATGAMCGA: ACTGACACGET AGGETGCCTTA  CTTAGGTAGE TTAAGTAATT

201 TATCCAAAAC CACACAATGT AGAACCTAAG CTGATTCGGE CATAGAAACA

254 CAATATETGE TATAAATGAG ACAGAGEGAT TTCTCTCCTT CCTATGECTET

301 CACATEAATE CTCAGATAGE  ATATTTAGSTT CATCTATCAC ACATTAAACE

&5l GEACTTTACA TTTCTGTCTES TTGAAGATTT GEETETEEEE  ATAACTCAAG

401 GTATCATATC CAACCGATGE ATGAACGCAC GTGACTCTAA CAGAAACCER

451 AACGCGATETTES GCAAGGCTAT GTTCATGAAA GTATATGETAA AATCCACATT

501 AAGCTTCTTT CTGCATGCAT TEECAATETT TATGAATAAT GTETATETAL

BEd AACTETECTE TATATTCAAR  ACTGETTTCAT GTECCTAGES: GTGTCAAATA

a0l CTTTGAGTTT GTAAGTATAT ACTTCTCTET AATGTETCTSE AATATCTCTA

651 TTTACTTGAT TCTCAATAAC TAGSTATCAT AGTGAACATC TGACAAATGET




ARMS Primer

\[I :

IVSI-S (G-0)

A. 5’ -GGCCCTGGGCAGGTTG
Mutation primer <--3’

C. 5’ =GGCCCTGGGCAGGTTG
Normal Primer L==3'

AAGGTTACAAGACAGGTTTAAGGAG-3'
TTCCAATGTTCTGTCCAAATTCCTC-5'

GGTTACAAGACAGGTTTAAGGAG-3'
TTCCAATGTTCTGTCCAAATTCCTC-5'

AAGGTTACAAGACAGGTTTAAGGAG-3'
TTCCAATGTTCTGTCCAAATTCCTC-5'

GGTTACAAGACAGGTTTAAGGAG-3'
TTCCAATGTTCTGTCCAAATTCCTC-5'



Primer

» Labeling

» Synthesis scale
» Purification

» Concentration
» Dilution
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Labeling @

5" FAM-CAGTAGCATCTGACTTTGAGCCTCAGGGTCT-3

e
|

@D
)
@]



Synthesis scale

50 nmol
100 nmol
200 nmol
1000 nmol
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Purification

» Gel
» HPLC

.



Primer Concentration @rﬁ

» Reconstitute stock primer in 1 ml DNAse free
water

» 5 pM/reaction
» Vol of stock primer: 1/0D x Vol required

» Add distilled water equal to 100 - volume of
the stock primer used

» Use Tul per reaction




DNA Polymerase

» 7ag Polymerase
- DNA polymerase
> 5 to 3’ exonuclease activity

» 7Tth DNA polymerase
- Reverse transcriptase and Taqg polymerase

» High fidelity DNA polymerase (pfu)
- 3’ to 5’ proof reading




Deoxy-nucleotide Phosphates @*?@
(dNTPs)

. dATP. dGTP, dTTP, dCTP

» dUTP

» Concentration (10 or 100 mmol)
» MgCl, concentration
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PCR Buffer



=am

. L
Setting up PCR ge

O
o]
GRC

Target RNA
or DNA,

Mg Tag DNA Polymerase

Mn* rTth DNA Polymerase

AmpErase®

Biotinylated
Primer







