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What Is primer?




Primer design for diagnosis and
regular amplification

*Previous experiments
«Software
By hand




How to design your Primer

Free software

http://frodo.wi.mit.edu/primer3/

http://www.humgen.nl/primer _design.html

Many others


http://frodo.wi.mit.edu/primer3/
http://www.humgen.nl/primer_design.html

Gene sequence

Pubmed
http.//www.ncbinlm.nih.gov

Omp25 Brucella

Publfed

gene

CLDS

CORIGIN

£

atgogoacto
gottttgetg
cococcagtata
gocaagacca
ggctggaact
tgggccaaga
gocococgogtog
Togocagatca
gotggtgccg
tacacccagt
gacacgcagg

1..642

Sgene="ompZ5s"

1..6492

Sogene="omp25"
focodon_start=1

Sproduct="outer membrane

protein

fprotein id="CAQEE393.1"
fdb_xref="GI:206596?26"

fdb xref="GOR:EBSU&¥0™
fdb_xref="lnterPrD:IPRDllZED"
fdb_xref="UniPrDtKEITrEMEL:EEUEYD"

Stranslation="MRTLESLVIVSAALLPFSATAFAADATQEQPPVEPAPVEVAPQYS
WA GGy IGLY LY GWNE AR T STVGS IKFDDWEAGAFAGHNNFOODOIVYGVEGDAGY SWA
FESKEDGLEVEGFEGSLEARVGY DLNEFVHMEPY LTAGIAGSQIKLNNGLDDESEFREVGWT
AGAGLEAKL. TN I LGRVEYRY TQYGHNEN Y DLAGTNVENELDTQDIEVGIGYEE™

ttaagteotet
cogacgocat
gctgggctog
goaccgttgg
toccagocagga
agtccaagga
gotacgacct
agottaacaa
gtoctogaago
acggcaacaa
atatcogogt

cgtaatcgte
ccaggaacag
tggctataceo
cagcatcaag
ccagatcgta
cggocctggaa
gaaccocggtt
cggottggac
caagctgacg
gaactacgat
cggcatcggo

tocggotgogo
coctooggtto
ggtctttacc
Cotgacgatt
tatggtgottg
gtcaagcagg
atgocogtaco
gacgaaagoa
gacaacatcc
ctggocoggta
tacaagttct

Zgm

tgoctgoogtt
cggotooggt
tocggotacogg
ggaaggctgg
aaggtgatgoc
gotttgaagy
tcacggotgg
agttocogogt
toggoogogt
cgaatgtocog
aa

ctoctgogaco
tgaagtagct
ctggaacaag
CgoTTTTgot
aggttattoc
ctogotgogt
tattgoocggt
gggttggacy
tgagtaccgt
caacaagctg



http://www.ncbi.nlm.nih.gov/

WebPrimer soffware

W Site Map | Search Options | Help | Home | =8 |0

Community Info Submit Data BLAST Primers PatMatch Gene/Seq Resources Advanced Search Community Wiki

Web Primer: DNA and Purpose Entry

Sequences of primer sets available to the community
DNA Source [info]
Locus: Enter a standard gene name or systematic ORF name (i.e. ACT1, YKR054C)

OR

Enter the DNA Sequence (numbers are OK, but comments should be removed)

Purpose: PCR or Sequencing [info]

© PCR [info] or
©) SEQUENCING [info]

[ Submit H Reset ]




Copy and paste sequence

Adb xref="GOL:BSUSYO™

Sdb xref="InterPro:

FRO11Z50™

Adb xref="UniProtEB,/TrEMBL: E5Us¥Y0™

JSotranslation="MRTLESLVIVSALLLPFSATAFALDATOEQPPVEPAPVEVAPQYS
WLy T LY LY G ALK T STVES TEPDDWE AGAFAGWHNEFQODO TV Y GVEGDAGY ST
HESHDGLEVHEOGFEGSLEARVGYDLNPVHMPY LTAGTAGSOIT K LNNGLDDE SEFRVEIWNT

COpPy

paste

CORIGIHN

atgcocgcactc
gocttttbgotg
cooccagtata
gocaagacca
ggctoggaact
coggccaaga

gcococgcatoo
tcocgcagatca
gotggtgoocg
tacacccagt
gacacgcagg

LEACGLELN LT DN I LGRVE YR Y TOYGNEN Y D LAGTNVRNELDTODI RVELEYEE™

ttaagtctcot
cogacgocat
gctgggctgg
gcaccgttag
tcoccagcagga
agtccaagga
gctacgacct
agcttaacaa
gtoctocgaagc
acggcaacaa
atatcocgcogt

cgtaatcgtc
cCcaggaacag
cggctatcacc
cagcatcaag
cCcagatcgta
cggocctggaa
gaaccocggtt
cggcttggac
caagctgaca
gaactacgat
cggcatcggc

tcoggctgcgc
cotocogagttoc
ggtoctttacos
cCoctgacgatt
tcatggtgttg
gtcaagcagg
atgcoccocgtacc
gacgaaagca
gacaacatcc
ctggcocggta
tcacaagttct

Tcgctgccgtt
cggctocoggt
tcoggoctacgg
ggaaggctgg
aaggtgatgc
gctttgaagg
tcCcacggctag
agttcocgogt
tcoggcocgogt
cgaatgtocog

ctcoctgcgacc
tgaagtagct
Ccoggaacaadg

gggttcggacd

Caacaagctg

Sequences of primer sets available to the community

DNA Source [info]

Locus. Enter a standard gene name or systematic ORF name (i.e. ACT1, YKRO34C)

OR

Enter the DNA Sequence (numbers are OK, but comments should be removed)

481 goctggtgcoccg gtcoctocgaagc caagcoctgacyg gacaacatcc toggoogocgt

tgagtaccgt

541 tacacccagt acggcaacaa gaactacgat ctggoccocggta cgaatgtcococg

601 gacacgcocagy atatcogogt ocggocatcocgges tacaagttcot aa

i

Purpose: PCR or Sequencing [info]

@ PCR [info] or
) SEQUENCING [info]

[ Subnﬁt][ RBSEI]




Options to choose from!

Location [info]

Select YES to Amplifty a region with EXACT endpoints of the DMNA sequence entered @ MNO O YES
Length of DA in which to search for valid primers: 35

Melting Temperature [info]

O ptimum Tm: 56 PIiMmimuoum Tim: 52 PMaximum Tm: &0

O ptimum primer length: 20 PMinmimum length: 18 PMaimum length: 21

Primer Composition [info]

O ptimum percent GO content: 45 PiNimMmum S 30 Maximum SC: &0

Primer Annealing [info]

Self anneal: 24 Self End Anneal: 12 Pair Aanneal: 24 Pair End Anneal: 12

[ Submit ][ Reseaet ]

Prirmers for PCR

T here wers &6 Tormrwanrd primers im thhe valid range Tor GO comnmtemnt.
T herns wern s 23 neveaerss primers in the walid rangse for GO conmtent.
T herse were A3 forvward primers im the wvalid range for maesitimng temperature.
T herns wern s 22 reveaersse primeaers im the walid rangses for melting tempaerature.

T hers wers A3 forvward primers with walid seIlt anneal values .
T herns wern s 22 reversse primeaers with walid selt anmnnaeal valuses.

T herse wers 33 forward primers with wvalid selt end anmneal values.
T herns wern s 22 reversse primeaers with walid seIt end anmnmeal vwalues.

Sorme primers wenrs nolt evaluated

There were 250 pairs of valid primers.

This is the BEST pair of primers

List of all vwvalid pairs of primers
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Best choice of primer pair

Primers for 1 (Entered)

These primers are for PCR

Primer Pair Data

|Fumrard-Primer LAT GCGCACTCTTAACTCTCT |Re*.'erse—]:'rimer |TTAGH&CTTGT}LGCCGHTGCC

Pair-End-Anneal: 8
Total valid primer pairs: 250

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

1l ATGCGCACTC TTAAGTCTCT CGTAATCGETC TCGGECTGCGEC TECTGCCGTT
51 CTCTGCGACC GCTTTITGCTGE CCGACGCCAT CCAGGEAACAG CCTCCGGETTC

Length: 120 [Length: 21
Percent GC: |45 Percent GC: |47
T l48 |Tm: 53
|Self-Anneal: |20 |Selff-Aaneal: |10
End-Anneal |6 [End-Anneal |4
|Dﬁ‘5&t: | 1 |Dﬂ‘5&t: |I542
Pair-Anneal: 16




Things to avoid in Primer
Design

A primer may be self-complementary and fold into a hairpin:
5-GTTGACTTGATATTATCAAG-3

5°-GTTGACTTGATA

LT
3°-GAACTAT



Things to avoid in
Primer Design

A primer may form a dimer with itself or with the other primer.

5°-ACCGGTAGCCACGAATTCGT-3"

5°-ACCGGTAGCCACGAATTCGT-3"

LEFEEEETTT
3°-TGCTTAAGCACCGATGGCCA-5

1 ¢ 2 3 4 5 6 7

1500 —»

400 —»

100 —»




Order primers commercially

3.5 - 4 Egyptian Pounds for base
*Powder
5,000 reactions



Set up PCR reaction




Set up PCR reaction

Reagents in a tube

1-5 ul (200 ng) *Sample (DNA)

lulFand 1R 20 pmol ePrimers (forward and reverse)
*Enzyme (DNA polymerase, Tag)

25 pl =50 pl *dNTPs (A,T,G,C)

*Buffer (s0 mm Kcl; 10 mM Tris-HCl; 1.5 mM MgCI2)

If needed \Water DNAase free water



Thermocycler




PCR Cycles

Time and temperature

|nitial denature
edenature
eannealing
*extension
*Final extension

25-40 cycles



[MVirginiaTech
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PCR Cycles

Time and Temperature

'Initial denatu re 94 °C for 2-5 minuets
edenature 94 °C for 30 sec
*annealing 25-40 cycles 55 °Cfor 30 sec
'Extension 68-72 °C for xxx sec

oFina' extension 72 °C for 5 minuets




Overnight
Thermocycler

Last step incubation
10 °C for gene cloning
*Room temperature for diagnosis



How to chose your enzyme
And your company

taqg vs pfu
Diagnosis vs molecular cloning

Promega GoTaq green mastermix ( cat no. M7122)
Qiagen mastermix



DNA Polymerase

Thermus aquaticus
Tag enzyme
Heat stable

1988

Error 1:10,000

Hot spring

Pyrococcus furiosus

Pfu enzyme Error 1: Million
More stable

1991 3'to 5' exonuclease proofreading activity




Marker PCR products

Real time PCR




Needs practice

actice
s
PerfoCt!
Z==3D




Questions!!!
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“I've got it, too, Omar ... a strange feeling
like we’ve just been going in circles.”



