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PC PCR : Polymerase Chain Reaction
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PCR

PLR. Denaturation 94°C
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PCR

The first 4 cycles of PCR in detail
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ARMS-PCR

Points in primer design



» ARMS primer sequences for a single nucleotide
» normal and mutant DNA sequences
» also known as allele-specific PCR (ASPCR)

» presence or absence of a PCR product is diagnostic for
the presence or absence of the target allele

Normal sequence Mutant sequence
c X °
Normal <o C AGATAG. .5’ AGATAG...5’
primer 5...GAAC[GICTCTATCGCGAT...3’ 5...GAAC[A|ICTCTATCGCGAT...3’
482 482
T
X ¢ :
Mutant AGATAG...5 -ammmm T AGATAG..57
primer 5’...GAACCTCTATCGCGAT...S’ 5’...GAACE|CTCTATCGCGAT...3’
482 482




Wt primer + Wt Sample DNA: PCR product
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oligonucleotides of around 30 or more bases
Primers less than 28 bases long should be avoided
_onger primers (up to 60-mers) may be used.

~or the mutant-specific primer (M), the 3" terminal
pase of the ARMS primer should be complementary to
the mutation

for the normal-specific primer (N), the 3" terminal
base should be complementary to the corresponding
normal sequence




» To enhance the specificity: a destabilizing mismatch
incorporated at the 3 nucleotide from the 3’terminus
In each primer

» to Increase the specificity of the ARMS reaction

» A single mismatch at the penultimate base Is not
sufficient to prevent extension

» A primer with two mismatches: Is not extended




Tetra-primer ARMS- PCR
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Outer Inner
forward forward

I, ———C

Inner Outer
reverse reverse

C or T

| = Gene fragment
== = T-specific allele
- | == C-spec ~

-
TTGTG TCAAGUATAT COGTTGCTCT TGUTATCGTT

TTGGTGOGEA A TCTATGOOGE G TAT GCATAC AGCAA CGACA AGGAAGT GGT GGAGT ACATT

TCAAGAATIA TGCCAATTAT TCGOGTGEC R TICTTGIITG ATOGACATGCA GTGTGTTCTT

TCAGGTATTA TA ﬂﬁﬁﬁfsaiﬁ']' COTATTGTTIT TCGAACG TGO TOGAAATATG COACTTIATT

AATAAGCATA TITITGCAGE TATTGTTA GO GGCTGOGGCT TTCAAAAGAT TGGCTCCTA T

GTCAAT CTTA GTGOGTACTA CCT.
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Gap PCR

Points in primer design




» using oligo-primers flanking deletion breakpoints
» to detect known deletion mutations

» based upon the inability of PCR primers that are far apart to
direct amplification
> unless a deletion brings them closer together

» primer pairs are designed to flank a known deletion

» primer in border of deletion
o mostly in normal area and 2 to 3 nucleotide in deletion area

» generating a unigue amplicon that will be smaller in
the mutant sequence compared with the wild type

» presence or absence of PCR product is detected by
electrophoresis
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Nested PCR

Points in primer design




Nested PCR

» second round of amplification on a fragment which is
already the result of a PCR reaction

» In the "2"" round reaction, the set of primers will be

Internal to those of the first round, thus amplifying a
slightly shorter fragment




Nested polymerase chain reaction
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Nested polymerase chain reaction

» Intended to reduce non-specific binding Iin
products due to the amplification of
unexpected primer binding sites

» Nested PCR:

> two sets of primers
> used In two successive runs of PCR

> the second set intended to amplify a secondary
target within the first run product




» target DNA undergoes the first run of PCR with the
first set of primers

» ensuring the product from the second PCR has little
contamination from unwanted products of primer
dimers, hairpins, and alternative primer target
sequences




Multiplex PCR

» Multiple primer pairs can be added in the same tube to
do the PCR

» Good for amplifying multiple sites

» Design difficulty
> Melting temperatures should be similar
> No primer dimer
o Consider primer interaction




Primer 1

Designing primer for ARMS-PCR




Users inpot farget DNA sequence. specily polymorphic site,
and define criteria for primers
{meluding promer T, GO%, leagih and coamplementariny, a8 well o prodoct sizes)

Computing by software

1. Compuie all posible inoer forvand ard farer reverse primers

thint et Criteria spocified by users

}

2, Pick an “opgimal”™ inmer primer puir
with their Tim closest oo the optimal Tom specified by users and
with @ ramimal T dalference between the two primers

!

3. Pick am suter reverse primers ot satisfy vser specified critenn ancd
thar have o Tim egual o the mean Tm value of
the o naner primers selected 10 swep 2

'

4. Pick an airer forwgerd primers that satisfy vser specified criteria and
that biave a Tenoegual w0 e mean T value of
ihe twn inner primers selected in step 2
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PRIMER1: primer design for tetra-primer ARMS-PCR
http://primer1.soton.ac.uk/primer1.html

mource sequence (up to 1000 bases)

B e L Rttt e A e

CTCCATAGTS

BATGATGGAG GTTCCGACGA GTCARACI"? <TSoARSTATT 4MTTosTLTT
GGTTTATGGL 0 T Optimum primer T
AGAGCAAACC CAGATATGTG TTATGC |RH
CAGGATTGAC : :

CCTGTTICTCC TGTCTGETS ancTeT Maimum primer Tom
GTGGGTACTC a0

AGAAATGCCA TGCTTTTGTT TAGAGT

CLAGAALRLG Dlirirnam pritner Tin
CARLATGGEC TTGTCTGTCC CATCAA

E
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Input target DNA sequence
(FASTA)

specify the polymorphic site
define criteria for the primers
(7., %GC, length and
complementarity) and product
sizes
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Forward inner primwer [ allele):
372 GTCTGGTATATCTAACTAATCATATAACCE 401

Fewverse 1inner primer (4 allele) :
427 CATGCTACACAGTCTAAGATGARATAT 401

Forward outer primwer ([(5' - 3']:
162 CTGATTTTAAGCATTAAGTATGZATATC 189

Fewver=se outer primer (5' - 3']:
565 AATGAATAGTTCAGTGTCTTTGAZTC 540

FProduct =size for & allele: 195
Product size for A allele: 266
Product =size of two outer primers: 404

Melting temperature
o7

a7

57

a7



Primer 3

Designing primer for ARMS-PCR




BatchPrimer 3

» Choose primer type
» Tetra Primers ARMS-PCR primers

» Input Sequences: Fasta/upload/browse/ Upload
sequence file in FASTA format

» IUPAC code

» Pick Primers



http://probes.pw.usda.gov/batchprimer3/
http://probes.pw.usda.gov/batchprimer3/
http://probes.pw.usda.gov/batchprimer3/

BatchPrimer3
a high-throughput web tool for picking PCR and sequencing primers

EBatchPrimer3 Home | Help | Primerd Wiki | Copyright Botice and Disclaimer of Pritmerd | Acknowledgements

| Tetra-primer ARMS-FCR primers hd

Choose primer type: . _ .
Design tetra primer ARMS PCR primers.

Pick Primers

Reset the entire form

Input Sequences: (the maximum of 500 sequences at a time will be processed)

Upload sequence file in FASTA format. =hDocuments and Settings\GuibADeskiopirs 720211 E.t-:t

OR copyipaste sodrce sequences in FASTA format.

Example sequences | Pre-analysis of input sequences | Clear sequence

=gnl | db3NP | rs7i02116(allele
£E§=401|EEEEAEER=BDI|E§53Q=QEDE|§£EE£5§§=1|alleles='AIG'|QE$=Geanic|huild=135

GAAGTGGGAL AGCAGGTTAX TAGGTTCTTC TTAATGGARL ATGCAGCCAA TATTGGCCAL
CITACTTTGA TTTCGGTAGT CATAACACCA CCCTGGAAGG CACCCTAGAT AGAGGTCACT
TGCTACCACT CATTTTACAG ATCAGGATAC TAAGGATTTT CCTGATTTTA AGCATTAAGT
ATGGATATCC CTGTTGGTTG AAGTTAMATT GGTCAACTAG AATTTARERG CARAAATTAL
ARAAALATTA TTTTGTATTA GGTTTCAAAG GRATTGTTGT CAGTAGGAGA AGCCTGATTG
TICCTTTTAC GCTGACTCAT ACAGTTICAG CAGATTACAT TTGAGGCCTA ATGTTGAAAT
CTCATCTGTA AGTCTGGTAT ATCTAACTAL TCATATARAC

2




Tetra Primer ARMS PCE Primer Setlings

Prirmer Size Min: {20 Opt: |25 Maz: 30
Prirner Trm Min: (B0 Opt: [ Max: 80
bz Trn Difference: 5

Primer GC&% Min: 20 M | G0

Inner product size Min: 100 COpt: | 200 Max: | 400
E:J»igzengihzﬁedrigfggngsizes 2 1.0 et LR

ERE:2 R 0

Salt Concentration: 0 DA Concentration: 0

Max Self Complementarity: a Max 3' Self Complementarity: 3




Report of BatchPrimer3 Primer Design

Help | Yiew primers in HTML table format | Yiew primers in tah-delimited table format
Save as g tab-delimited text file | Save as an Excel file | Primer Report Statistics | Download entire results (& Zip file)

Primer type: Tetra-primer ARMS PCR primers

Sequence Index: 1
Sequence ID: gnlldhSMPrs7202116[allelePos=401totall en=801 ltaxid=9606|snpelass=1[alleles="AGmol=Genamiclbuild=135

Quter primers for tetra-primer ARMS PCR:

 Jovension sl nlim. Jccs L comp[3 complprmeson 2 v e se | s oty Lo 3

FORWARD 369 46.71 2917 6.00 0.0o TAAGTCTGGTATATCTAACTAATC 71 4.00 1.00
REVEREE 439 19 4735 4737 500 2.00 GTCTACTAGGGACATGCTA

Inner prirmers far tetra-primer ARMS PCR:

Orientation Len|Tm Primer Seq Product Included Pair_any
Size Size

FORWARD 377 46.93 24 .00 2.00 TE18 A 401 GTATATCTAACTAATCATATAACCA B3 3.00 1.00
2 REEVERSE 425 23 47497 3478 5.00 1.00 71 G 401 CTACACAGTCTAAGATGARATAC 85 201 201 5.00 3.00

Frimer Report Statistics

Tatal sequences input: 1

MHumber of sequences with sucessful primer sets: 2
FHumber of sequences without primer picked: 0

Tatal prirmer sets picked: 1

lsed time: 1 seconds.




Primer BLAST

Designing primer for PCR




Design PCR primers and check them for
specificity
» ATARGET TEMPLATE SEQUENCE OR
ACCESSION NUMBER

» Go to the submission form.

» Enter the target sequence in FASTA format or an
accession number of an NCBI nucleotide sequence In
the PCR Template section of the form

» Click the "Get Primers" button to submit the search
and retrieve specific primer pairs.



http://www.ncbi.nlm.nih.gov/tools/primer-blast/

