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DESIGNING PRIMERS

frof. Dr. Hamdy M. El-Aref
Assiut University
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Primer features:

>sing|e stranded DNA molecules.

Types of primers
Random (short 10 — 18 b)
Specific (long 17 — 30 b)

*as the primer increases in size, the chances of
matching the target size increase.

*Longer the primer, the higher the annealing
temperature.

>The higher the annealing temperature, the greater
the specificity
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Primer features:

> Tm of forward primer = Tm of V&t pin
reverse primer (~ 2 to 4 °C). 5 TATCTAGGACCTTAAARGGG 3
1
>The G/C content of the .
¥ CATGEAAACGTAGGAGAC S
primers should be 40 - 60%, |
and having G or C at 3’ end. e UL
» Avoid :
O primer dimmers. 3 GGGAAN
O Hairpins 11 A

O The GC clamps cause false 5 TATCTAGGACCTTA
priming
3" GGGAAA—
5'-OH SRR I
5 TJ"LTCTAGGA'-.;-'_"I"l'A—J
3'OH
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hairpin

Seltt Complementarity § Self Complementarity

AT O Tt o :
1 rarmless HampIn oA Ion
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Primer features: § s g f e |

Reagent
blank

e N\
Molecular
weight
markers

Misprime
PCR
—

product _
Primer

dimers
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How | can design primers??? —

by hand

Using Comp. Prog (Blast search)
Blast search primers — avoid repetitive DNA
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designing primers by hand

Determine the start and end sites of the DNA fragment
you want to clone.

3 GACTAAGGACAGTTGCACAGTTACC. .CTCAGGACTTCAGGAACGTAGCACS
5 CTGATTCCTGTCAACGTGTCAATGG . .GAGTCCTGAAGTCCTTGCATCGTGS

Choose the first 17 -24 bases in the 5" ends as forward and
reverse primers.

3’ GACTAAGGACAGTTGCACAGTTACC. .CTCAGGACTTCAGGAACGTAGCACS
5 CTGATTCCTGTCAACGT3 -
Forward primer

Reverse primer
&---3CTTCAGGAACGTAGCACS
5 CTGATTCCTGTCAACGTGTCAATGG. . GAGTCCTGAAQISS;I’TGCATCGTG3‘
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Calculating Annealing Temperature

3 CTTCAGGAACGTAGCACS -> Reverse primer
5 CTGATTCCTGTCAACGT3 -» Forward primer

(#AS+HHTS)X2 + (HCs+#GS)x4 = Tm
Tm = melting temperature

Ta = Annealing temperature
Ta=Tm-4°C

Created with

M nitro™* professional

ioad the free tria



‘ a"nq Te"vr@ ‘

Created with

M nitro™" professional

download the free trial online at nitropdf.com/professicnal



Calculating Annealing Temperature

3 CTTCAGGAACGTAGCACS -> Reverse primer
Tm = (5+3)X2 + (4+5)X4 = 16 + 36 = 52°C
Ta=52-4=48°C
GC content=9/17 = 52.9%

5 CTGATTCCTGTCAACGT3 -> Forward primer

Tm = (3+6)X2 + (3+5)X4 =18 + 32 = 50°C
Ta=50-4=46°C
GC content=8/17 =47.06%

ASSile that primers inra set have annealinel temperatuire Within 2 °C —4:°C
@lreachrether




Online T Calculator available in :
http://www.appliedbiosystems.com/support/techtools/calc

Tm Calculator

Directions:

To calculate the optimal melting temperatures of your primers, enter each primer's
concentration, its 5'-2' segquence, and the salt concentration (K+ and Na+) of your PCR
or Real-Time PCR reaction

Note: If entering info anly for Primer £1, ignore result values given for Primer £2

Primer #1

i
Salt Concentration (mM]) _EU
5|

Primer #2

Salt Concentration {mM) :_E_U

5|

Primer Concentration (pM) __2

Primer Concentration (pM) 2

Tm Calculator Results

Results for these primers are as follows:

Primer

Tm [DegC) Salt (mM) Primer {(pM) 20GC Length

Prirmer =11 |CTTCFLC-—E—I&.ILCE—I’FLC—EAC

| ||a7.64 || |50 | |.2

Primer #2; |CTGATTCCTGI‘CAACGI

| [la7.45 || |50 | .2 | a7 |27 |

Tm Delta = 0.20
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designing primers by prog.

o Available by The National Center for Biotechnology Information

2 hittp://blast.nchi.nlm.nih.gov/Blast.cqi
o http://www.ncbi.nlm.nih.gov/tools/primer-blast/
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ACLgegoacte
g-ttttgstg
Ccoocagtata
gocazgacoa
ggctggaact
tgggcoaagsa
goocogogtog
Cogoagacca
gctggtgocg
tacacocagt
gacacgcagg

1..642

Jgene="aomp25"

1..842

Fgene="omp2 5"
Joodon start=l1
/product="outer membrane protein 25"

/protein_id="CAQ683503.1°

Fdb xref=%"EI:206596726"
fﬂh_gxe!="50i:35363:"
fdh_xrufu"I:turPr::TFRJ:1?5:"
Jdb zref="UniProtEB/TrEMBL:ESUTEYOR

Ftranalation=rFMRTLESLYV IVSARTLLEFSATAFAADARTIQEQEPVRPARVEVAPOYS
WAEEY T LY LY G AR T STV ES I P DDWEACA AN EQODO I VYIGVE CDRGEYSHA
EE DG LEVE G FEG S LRARVGE Y DL PV PY LTAGIAGEQIELNNGLDDESKERVGHT

AGAGLEARLTDHILGRVEYRY TOY GHEN Y DLAGTHVENFLDTQDIRVEIGYEEY

LLAagLeten
cogacgocat
gJCoTgggCcTaOg
goaccgttgy
TECAgcAggAa
agtocaagga
FoTacgacct
AagCTCaacas
gtotcgaagc
acggycaacaa
ATAToCgogT

cgTaaToegoe
coaggascag
tggotataco
CagocaTtoaag
Coagatogha
cggcotggaa
gJaaccoggtt
cggetTggas
CAsgotgacyg
gaactacgat
cggcatocggo

CEggoTgege
cetooggtte
ggTotttace
COTGacgatt
CATGOCOTTG
gtoaagoagyg
atgoogtacso
gacgazagoa
gacAACALOC
chggooggta
TacaagtToT

CLgCTgesgtE
cggctooggt
toggoTacgg
ggaaggcotgg
aaggrgacgc
gotttgaagy
TCacggotgg
AgTLToogegT
tLeggoogegt
CFaaTgTooyg
aa

cLECgegacs
tgaagtagot
cTggaacaag
CQoCCTTOoT
BggQECATToS
ctogotgogt
Tattgooggt
gggrtogacy
tgagtacogt
Ccaacaagotyg
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Copy and paste the target segoence

S Rmref="SORIBSUSYO™

i mref="InterPro:IFRO0O1L1250™

Fdbh mrmBfatrUniPootMB / ToEMEBL - BELI&Y O
feranslacion=fMRETLESLYIVESAALLPFEATAFAADATOEQPFVEFAFVEVARFDYS
WA Y TG LY LY W AN TS TVWE S I PDDWHEAGAF ACGWH QDO IV IGVESDAGY SHA
N S G LV EG S LRARVGY DL PV EFY LT AGI A SO INLENNGLDDESEF RVEWT
AR LEAR L TN I LRV E YR Y T Y NN Y D L AT HNVRNK LD T QD IRV I Y RE ™

ORITGIH

cCopy

rar

Sequences of primer sets available to the community

DMA Source [infa]

|JLocwus: Enter a standard gene name or systematic ORF name (Le. ACTT1, YRROS4C)

oR

|Enter the DMA Seguence (numbers are OK, but comments should be remowved)
S8 gotoggtgooy gtbtotogaags caagotgacyg gacaacatoo Cogooogogt
TCOagtatoogn

astt L S41 Tacacccagt acggoaacaa gAAcTAcgar CTQPgocggia cgaaTgrocy
caacaaqety
601l gacacgocagg atatcocgogt ocggoatcoggs tacasagbbtct asas

Purpose: PCR or Sequencing [infa]

@ PCR [info] or
' SEQUENMCING [Imfo]
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Select the primer options

Location [infa]l

Select WES 1o AmplilTy a region with EX.ACT endpoints of the DRA sequence entered & RNO OO0 YES
Length of DMNA N whilch o search for valld primers: 35

Melting Temperature [INToa]

Optimun Tm: 56 Pinimunm Tm: B2 rAEMImIUm T G0
Oplimum primer length: 20 mMinirmum length: 18 PAaximorm length: 21

FPrimer Composition [info]
COptimum percent GO content: 45 PAINIMUMmM S 30 Ml e S
FPrimer annealing [IinTo]

Selr Anneal: 24 Selr End Annmeal: 12 FPair Anneal: 24 Fair End Anneal: | 12

| submin | [ Reset |

Primers Tor PCR

T here weirne 66 Tomnaarnd primers in the valid randge Tor GO Content.

There werse 22 réewersse primeErs im the valid range for GO content

There were A3 forward prmeers in the valid range for meiting temperature.
There were 22 reverse primers In the valld rangs Tor meaiting tempaeralure
T here were 43 Tomnaganrd pPrimers wilth valid Selr anneaeal values

There were 22 reverse prirmers with valid seIif anneal values.

There were 33 foneard primers with walid seIit end anneal values

There were 22 reverse primers with wvalid seIt end anmneal values.

SoMTrS pPrinmeers were nol evaluated

There vwere 250 pairs of wvalid prirmesrs.

Thi=s is the BEEST pair of primmers

List of all valid pairs of primers
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The best choice and primer data

Primer Pair Data

Primers for 1 (Entered)

These primers are for PCR

Forward-Primer |ATGCGCACTCTTAAGTCTCT .REt‘erSE—Primer |TTﬂGﬁﬂGTTGTﬂGﬂEGﬁTGEG
Length 20 Length 21
Percent GC: 45 .P'E'fl'_‘E'ﬂt GC: [4?
Tm: 48 | Tm: 33
Seff-Anneal: |20 Seff-Anneal: |10
End-Amneal |6 End-Anneal |4
Offset: 1 |Offset: |f:'r—12
Pair-Anneal 16

Pair-End-Anneal &
Total valid primer pairs; 250

These primers will amplify a fragment of 642 basepairs
The sequence of DNA that will be amplified by these primers is

1 ATGCGCACTC TTAAGTCTCT CGTAATCGTC TCGECTGCGC TGUTGCCGTT
51 CTCTECGACC GCTTTTGCTG CCGACGCCAT CCAGGRACAC CCTCCGGTPEtedwith
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PCR Primer Concentrations

Normal

‘ 0.1 - 1.0mM »

More Specificity Less Specificity
Less yield More yield
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RAPD-PCR
RAPD = Random Amplified Polymorphic DNA

* Amplify unknown DNA sequences using

single, short (10-12 bases), and random
primers.

Example:
OPO-13 5-GTC AGA GTC C-3
OPO-14 5-AGC ATG GCT C-3
OPO-16 5-TCGGCGGTT C-3
OPO-18 5-CTC GCT ATC C-3
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RAPD-PCR

- Primer 1:6-d -

- Primer 2:6-d. -.

FRIMER
SITES
FOrR
RAFPDs
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Primer 5:6-d
Fs-7 l
Fm-13 833
68,60 s Fm:20 1
— 4968 e Hasm T e
Fo-15 aaaa
Fs-19 E i1
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