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Design primeru a sond

Hybridizace

« Uspésny annealing sondy a primer( je kriticky pfedpoklad
uspésné PCR

- Sekvence

- Koncentrace soli

Denatured
(random coil)

- Tvorba heterodimerickych stabilnich struktur

- Parovani bazi - nejen Watson a Crick

- Sekundarni struktura

- Teplota tani DNA Tm



Design primeru a sond

Melting temperature Tm H

* jeden z nejdulezitéjSich parametru, determinujici annealingovou teplotu @
* Tm — teplota, pfi které je 50% daného oligonukleotidu denaturovano
* ,cooperativni melting“ — usnadnéna denaturace po disociaci prvniho paru bazi

» Sekvence: A=T < G=C

* Rychlost renaturace (a tedy i Tm) pfimo umérna délce fetézce a jeho
koncentraci a nepfimo umérna komplexité molekuly (struktura)

* Elektrostatické interakce mezi fosfatovynmi molekulami
 kationty maskuji + naboje fosfatu - vysSi iontova sila vede k vySSi Tm

Oligonukleotidy kratSi nez 20bp
Tm =2 x (A+T) + 4x (G+C)

100

% ss
abs.[T]

lontova sila, %GC a délka retézce (N)
abs.[25%C)

rel. abs =

L0
Tm=81,5+16,6 (log10[Na+]+0,41(%GC)-(625/N)

Web-based kalkulatory ds

http://insilico.ehu.es/tm.php T Temperature

—_—



Design primeru a sond

Melting temperature Tm

100

o o
o o

-3
=

no
o

Guanine + cytosine, mol %

Tm lower in
lower salt
concentration

-

—--

Tm higher in
higher salt
concentration

60

80 90 100 110

GCTATTCAACTGAAGAGGGCACAGC

+

CGATAAGTTGACTTCTCCCGTGTCG

T.-25°(| >T

m

GCTATTCAACTGAAGAGGGCACAGC
CGATAAGTTGACTTCTCCCGTGTCG

GCTATTCAACTGGAGAGGGCACAGC

-+

CGATAAGTTGACTTCTCCCGTGTCG

*
>Tm

T*-25°

GCTATTCAACTGCAGAGGGCACAGC
CGATAAGTTGAC, TCTCCCGTGTCG

note: T is 4° lowerthan T

(In general, there is a 1° drop for every 1% mismatch)



Design primeru a sond

Gibbsova (volna) energie a jeji zména **% 4
(AG, AGY) et s OGN

«Schopnost latek jit do reakce

«Sekundarni struktura DNA

* AG zavisi na zméné vnitfni energie a entropie

« Zména volné energie AG® (mnozstvi energie uvolnéné nebo absorbované
béhem reakce za stejné teploty a tlaku) - spontanni reakce - AG<0

» Znalost termodynamického prispévku parovani bazi, mismatches, volnych
koncu, vlasenkovych struktur a smyc¢ek — predikce parametru hybridizace

* Predice sekundarni struktury — nearest neighbor

- helix initiation factor (GC/AT)

- helix propagation energie nutna pro vytvoreni nasledujiciho hybridizacniho

paru

- symetrie sekvence (duplexu)

- Loop regions — smycCKky, viasenky, vyduté atd.



Faktory ovlivnujici stabilitu DNA DNA/RNA duplexu

1. Pocet odpovidajicich pard bazi

- Kombinace vodikovych mustku a hydrofobnich interakci
- Pozice a typ neodpovidajiciho paru (mismatch)

2. Sekvence — nearest neighbor

3. Sekundarni struktura

- Charakter cilové sekvence
- Kompetice primeru nebo sondy s komplementarnim retézcem cilového duplexu

4. Volné konce

- Interakce mez 5’ a 3’ konci hybridizovaného oligonukleotidu a nejblizSi sousedici

baze
- Priklad:
AGO (GC) -0,96kcal/mol GTAGACAATCTCCATCTCCTATCCTGATTAGAC
! k*kkkkkkkkkkkkhkkhkkikkikk
AGP (AT) -0,50 kcal/mol GTTAGAGGTAGAGGATAGGA

AG? W-C (TA/AT) -0,58ckcal/mol
AG? W-C (GC/CQG) -2,24 kcal/mol



Faktory ovlivnujici stabilitu DNA DNA/RNA duplexu

5. lontova sila

- Koncentrace iontl, zejména Mg''*
- Kationty kompenzuji negativni naboj fosfatovych skupin a usnadruji formovani
duplexu

- Stabilita duplexu (Tm) je umérna koncentraci iontd

6. Teplota

viwv s

preferovana ssDNA — vySSi entropie celého systemu

Neni tedy nutna shodna Tm, ale shodna ucéinnost hybridizace obou primerdu.

Primery se stejnou Tm, ale rozdilnou AG®, mohou vykazovat rozdilnou uspésnost pfi

tvorbé duplexu nez primery s odpovidajici AG°.




Design primeru

e Optimalné: primery jejichz 5’konce tvofi stabilni duplex, AG® <10
kcal/mol/37°C

e Plynuly pfechod AG® smérem k 3’konci az k cca -6kcal/mol.

* Eliminace misprimingu (vzniklého hybridizaci pouze 3’konce)

* VylouCeni repetitivnich oblasti, které mohou tvofit sekundarni struktury
 Komplementarita primert — primer dimery

» Specifita — hybridizace k jedineCnému mistu v genomu (BLASTn)

Vliv reakéniho prostredi — i idealné navrzené primery mohou menit své
vlastnosti v zavislosti na pouzitém PCR pufru a dalSich parametrech PCR —

vzdy je nutna optimalizace jednotlivych PCR

‘ CCCCATGCTTACAAGCAAGT
¢ )
) !

Primer

> T T

Region of DNA to y
lified by PCR
be amplified by PG ATCCTATGGTTGTTTGGATGGGTG



Design sond

* Rudzny design podle toho, zda je cilem kvantifikace DNA, mRNA nebo provedeni

alelické diskriminace nebo SNP

» Pouzita chemie

 Detekce DNA, RNA nebo obou zaroven? RozliSeni HIV RNA od DNA zaclenéné do
genomu

« Kombinace fluoroforu a zhasece

* Modifikace sondy — LNA, PNA, MGB atd.

* Multiplex assay



Design hydrolyzacnich sond

« gPCR TagMan - dvoukrokovy proces — denaturace a annealing/extension

« Umisténi 5’ konce sondy v ramci stanovovane sekvence co nejblize 3’ konci jednoho
z primerd — ucinné Stépeni sondy

e Optimalni délka do 30 nukleotidl, obsah GC do 30%

AT bohaté sekvence — zac¢lenéni LNA, PNA nebo MGP

G —ucinny quencher

 Minimum repetici, zejména GGGG, zaclenéni inosinu do repetice fesi tento problém

 Tm proby od 10°C vySSi nez Tm primeru Q




Design hybridizacnich sond (Lightcycler probes)

Sondy by mély byt umistény co nejdal od
primeru 5’ — odecet fluorescence v
annealingové fazi

GC 50%

Kazda sonda ma délku 23-35bp

Sondy o stejné Tm — musi se vazat
soucasné ; Tm sond 0 5-10°C vySSi nez Tm
primerd

3’ konec akceptorové sondy fosforylovan
Donor FAM, akceptor Cy5 nebo Lightcycler
Red 640/705

Vzdalenost mezi sondami 1-5 bazi
(zajisténi FRET)

Template DNA
wr
o FRET issi
Excitation for donor Emission by acceptor
Detection

Fluorescence

—dF/dT

\f\.]”“

Temperature



Design molekularnich majaku

., T v . PCR Product-Specific Nucleotides
 Vazba majaku idealné uprostred amplikonu *

 Tm komplementarnich ramen o 7-10°C vyS8Si nez Tm primeru

» Délka do 39 bp - omezeni sekundarnich struktur

Fluorescent
Reporter Dye Quencher Dye

¥

Design scorpion primers

Sonda pfipojena k 5’ konci primeru a je komplementarni

k nové syntetizovanému retézci

» vlastni hybridizace sondy je intramolekularni udalost

e 17-27bp; Tm sondy <Tm primeru
 Cil sondy — 0-20bp od 3’konce primeru

 Hairpin struktura

 vypocet AG pro uzavienou i hybridizovanou formu

— MFold http://www.bioinfo.rpi.edu/applications/mfold



http://www.bioinfo.rpi.edu/applications/mfold

Design primeru

o Délka amplikonu, Tm, u€innost amplifikace i vytézek

- Spravna sekvence — BLASTn

- Sestfih — rozhrani exon/intron

- 3 konec — klicovy pro eventualni mispriming G/C
- Repetice (zejména GC)

- Sekundarni struktura, intraprimer homology

- Obsah GC 35-65%

- Délka 15-25bp

- Tm 55-60°C

- AG do -10kcal/mol

-V pripadeé prevazujicich AT — vhodné zacCleneni LNA

- Eventudalni modifikace - na 5’konci



Design primeru a sond

Design primeru — web resources

Novy par primerd €]

Nizka komplexita
sekvence (repetice)

Tm mimo rozsah
GC% mimo rozsah

Ne Vysoka stabilita 3' konce ANo

Vnitfni nebo vzajemna
komplementarita

Vysoké BLAST skore

Primer — dimery

— OK

Sequences producing significant alignments:
{Click headers to scort columns)

Accession | Description Query coverage E wvalue Max ident
[Transcripts
NM 005252.2 Homo sapiens v-fos FB] murine osteosarcoma viral oncogene homaolog (FOS), mRNA 40.1 A 0.014 100%
%M 001718466.1 PREDICTED: Homo sapiens hypothetical protein LOC100128918 (LOC100128918), mRNA 32.2 .2 3.5 100%
*M PREDICTED: Homo sapiens hypothetical protein LOC100128918 (LOC100128918), mRNA 32.2 .2 3.5 100%
¥M PREDICTED: Homo sapiens hypothetical protein LOC100128918 (LOC100128918), mRNA 32.2 .2 3.5 1009,
NM Homo sapiens chromodemain helicase DNA binding protein 7 (CHD7), mRNA 30.2 .2 14 100%
NM 182923.3 Homo sapiens kinesin light chain 1 (KLC1), transcript variant 2, mRNA 30.2 .2 14 100%
NM 005552.4 Homo sapiens kinesin light chain 1 (KLC1), transcript variant 1, mRNA 30.2 .2 14 100%
®M PREDICTED: Homo sapiens hypothetical protein LOC100131402 (LOC100131402), mRNA 28.2 .2 55 100%
®M PREDICTED: Homo sapiens hypaothetical protein LOC100131402 (LOC100131402), mRNA 28.2 2 55 100%,
| Genomic sequences [show first]
NW 001838113.2 Homo sapiens chromosome 14 genomic contig, alternate assembly (based on HuRef SCAF_11 40.1 0.014 100%
NT 026437.11 Homo sapiens chromosome 14 genomic contig, reference assembly 40.1 0.014 100%
Homo sapiens chromosome 2 genomic contig, alternate assembly (based on HuRef SCAF_110 34.2 0.89 1009,

NW 001338 .




Design primeru a sond

D esS | g n p rl me FLOJ — We b resources CESEE N e )

Primer Bank

PCR Primers for Gene Expression Detection and Quantification

e Primer Bank

http://pga.mgh.harvard.edu/primerbank/

e RTPrimerDB
http://medgen.ugent.be/rtprimerdb/

e Real Time PCR Primer Set

http://www.realtimeprimers.orqg/

Real Time PCR Primer Sets

Validated Primer Sets for Quantitative Real Time PCR

Are you normalizing gene expression
to just one housekeeping gene?

[ Q P P D Set of 10 Validated Housekeeping Gene Primer Sets - Only $79.95

Available at www.realtimeprimers.com

http://web.ncifcrf.qgov/rtp/gel/primerdb/default.asp

[SYBR Green Primers | [Hyl Probes | [ Hydrolysis Probes |

[ Molecular Beacons | Submit PrimerstProbes| | Links ]

Quantitative PCR Primer Database

Q)P P DD

QPPD Home Search Primer



http://pga.mgh.harvard.edu/primerbank/
http://medgen.ugent.be/rtprimerdb/
http://www.realtimeprimers.org/
http://web.ncifcrf.gov/rtp/gel/primerdb/default.asp

Design primeru a sond

Design primeru a sond— web resources

Primer3: WWW primer tool - [ p— P
ik prrmers fom 8 TINA soquncs. [ -1}

P st s bk (1155, g f ACGTN g e e 4 - bort s bk g, FASTA i e .t el s (ter, AL, LINE, ) i o Moo Lo o
e :

e Primer 3

http://biotools.umassmed.edu/bioapps/primerd WWW.COi=" ™ i e s e

e e 7 s g 08 s ke b a0, O sk e sonp stic Wilh <l ¢ - ATCT<COCCITOAT i s b - el OCCC

General Primer Pcking Couditions

Pmti Mall (G ®  Macd
P Ta M 573

* Primer Express

B (0 e o i o i e i b of e, sl 1 e |

http://www.appliedbiosystems.com

e Premier Biosoft International PREMIER Biosoff

International

http://www.premierbiosoft.com

COMPANY PRODUCTS SERVICES DOWMNLOAD ORDERING
Software to Accelerate Research in Life Sciences

AlleleID® = Beal Time PCR & Microarrays

Array Designer = Microarrays

Beacon Designer™ = Real Time PCR Oligo Design

e

PrimerPlex = Oligo Design for xMAP® Based Multiplex Systems

Primer Premier = PCR Primer Design

SimGlycan™ = MS/MS Data Analvsis
SimVector = Draw Plasmid Maps & Plan Cloning Experiments
TMA Foresight = Tissue Microarray Data Analveis

4
&
8D
g
@
&
€

Xpression Primer = Tagged Primer Design



http://biotools.umassmed.edu/bioapps/primer3_www.cgi
http://www.appliedbiosystems.com/
http://www.premierbiosoft.com/
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Navrh primeru a TagMan sond — Primer Express

Job_XErer=TunislE:aeialsn

ORIGIN

-

&1
iz1
181
241
301
361
421
451
S41
601
661
721
781
41
S01
981

i0z1

1081

1141
I

atgatgttet
tooooggeey
ggctegeety
attoccacyd
crogrotoest
cootoogeto
cagagcatty
agaatcocgaa
ctgactgata
accgagatty
cgacctgoot
Crrgatctyga
crgootetes
agCatgyaye
agtggctety
goagactgyy
gageecetyt
ttegtottea
ggcagoagoa
toa

1090..51143
/gene="FOS"
/gene_synon
/gene_synon

yr="AP-1"
Yr="C-FO5"

/standard name="BPZ50015410G9"

Jdb_xref

cgggottoaa
gggatagoot
toaacgogoa
toactgooat
crgtggooos
HUyCrLAaCte
goagyagoydg
gggaaaggas
cactooaage
coaacctgot
goaagatooo
ctyggggeot
toaatgacos
tgaagacoda
agacagooog
agectotgoa
goactooggt
cotaccooga
graatgages

cgoagactas
ctottactas
ggacttotge
CEEgACEAYT
atcgrayanc
CREYHCTHYS
CRAGYTHTAR
taagatyget
ggagacagas
geaggagaag
tgatgacoty
gUeAFARYITT
LyagECEaag
gUECTTTgAT
ctoocgtgooa
cagtggotos
ggteacctgt
ggotgactos
LECCTOTgAC

MnisTS: 519216

gaggogtoat
cactcaccey
acggacctgy
coggacotye
agagoooote
grrgrgasga
cagrratcte
goagocasat
caactagasg
gasaaactag
ggottoooay
gooaccoogy
cootoagtyg
gactrectyt
gacatggace
ctogggatgy
actococaget
ttooccaget
Logotoaget

Disclaimer | Wirite to the Help Desk
MBI | MLM | NIH

cotecogety
cagactocth
cegtetocag
agtgyorggr
acectrrogy
Coatgacady
cagaagaaga
gecgeaacey
atgagaagtc
agtteatcot
aagagatgto
agtotgagga
aaCctgLoan
ToECAgUAane
tatetgggte
ggeooatgge
geactgetta
gtgeagetge
CACCEACYOL

cageagegey
ctocageaty
tgooaactte
gragocogos
agroeceges
AOHCCTRGCY
agagaasagy
gaggRgggay
tgotttgoay
ggcagoteas
tgtggotton )
guoctteass
gageateays
atccagyoss
cttoctatgea
cacagagoty
cacgtotton
coacogoany
gorgyeeeto

File Edit View Tools Window Help
H >+l & ~ ¢
Parameters| Primers / Probes | Order
i —
Length 1143 bp. Selection 1144 to 1144 [[] Double Stranded
ATGATGTTCT CGGGCTTCAA CGCAGACTAC GAGGCGTCAT CCTCCCGCTG 50 L)
CAGCAGCGCG TCCCCGGLCG GGGATAGCCT CTCTTACTAC CACTCACCCG 100
CAGACTCCTT CTCCAGCATG GGCTCGCCTG TCAACGCGCA GGACTTCTGC 150
ACGGACCTGG CCGTCTCCAG TGCCAACTTC ATTCCCACGG TCACTGCCAT 200
CTCGACCAGT CCGGACCTGC AGTGGCTGGT GCAGCCCGCC CTCGTCTCCT 250
CTGTGGCCCC ATCGCAGACC AGAGCCCCTC ACCCTTTCGG AGTCCCCGLC 300
CCCTCCGCTG GGGCTTACTC CAGGGCTGGC GTTGTGAAGA CCATGACAGG 350
AGGCCGAGCG CAGAGCATTG GLAGGAGGGG CAAGGTGGAA CAGTTATCTC 400
CAGAAGAAGA AGAGALLAGG AGAATCCGAR GGGARAGGAL TAAGATGGCT 450
GCAGCCAMLT GCCGCAACCG GAGGAGGGAG CTGACTGATA CACTCCAAGC 500
GOAGACAGAC CAACTAGALG ATGAGAAGTC TGCTTTGCAG ACCGAGATTG 550
CCAACCTGCT GAAGGAGAMG GAARAACTAG AGTTCATCCT GGCAGCTCAC 500
CGACCTGCCT GCAAGATCCC TGATGACCTG GGLTTCCCAG AAGAGATGTC 550
TETGECTICC CTTGATCTGA CTGGGGGCCT GCCAGAGGTT GCCACCCCGG 700
AGTCTGAGGA GGCCTTCACC CTGCCTCTCC TCAATGACCC TGAGCCCAAG 750 B
CCCTCAGTGE AACCTGTCAL GAGCATCAGC AGCATGGAGC TGAAGACCGA a00
GCCCTTTGAT GACTTCCTGT TCCCAGCATC ATCCAGGCCC AGTGGCTCTG 850
AGACAGCCCG CTCCGTGCCA GACATGGACC TATCTGGGTC CTTCTATGCA ann
GCAGACTGGG AGCCTCTGCA CAGTGGCTCC CTGGGGATGE GGCCCATGGC asg |
To find Primers & Probes, click the ''Find Primers/Probes" button

AR 2R

Primer Expresse®
Software
[&Rﬂl-ﬁme PC

Version 3.0
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MGEB Quantification # 1

Sequence Primers / Probes | Order
Parameter Walue
[=] Prirer Tm
Iefinn Prirmer T 58
W ax Primer T g0
Il i Difference in Trn of Two Primers 2
[=] Primer GC Cantent
tdin Primer %GC Content an
Il & Primer %GC Content a0
b & Primer 3' GC's 2
Frimer 3' End Lenath i}
Primer 3 GC Clamp Residues 0
3 Frimer Length
tin Primer Length 9
td & Primer Length 40
Optimal Primer Length 20
[ Primer Camposition
W ax Primer G Repeats 3
b ax Hum Ambig R esidues in Primer 0
= Frimer Secondary Structure
W ax Primer Consec Basze Pair 4
Il e Primer Total Baze Pair g
[=] Primer Site: Uniqueness
bl aec % Match in Primer 75
Il aw Conzec Match in Primer 9
Iz 3 Consec Match in Primer 7
& Probe Tm
Min Probe Tm 5]
Il e Probe Tm 70
[=] Probe GC Content
Ifin Probe %GC Content 30
M ax Probe 2GC Content a0
[ Probe Length
in Probe Lenath 13
Wi aw Probe Length 25
& Probe Composition
ax Probe G Repeats 3
b & Murn Ambig Fesidues in Probe i]
Mo G at 5'End in Probe [v]
Select Probe with more C'z than G's ]
[=] Probe Secondary Structure
Wi aw Probe Consec Base Pair 4
bl aw Probe Total Base Pair g
[=] &mplicon
in Armplified Region Tr i}
I & Amplified Region Tm s}
in Amplified Region Length a0
I & Arnplified Region Length 1580

= General

Iz Primers / Probes

a0
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E= TagMan® MGB Quantification # 1

| Sequence | Parameters| Primers / Probes |m|
[] - Candidate Primers & Probe
E] Fiud Start qu:l Stop qu:l Len... qu:l Tm Fwd AR Fwd Seq Flex-' Start Hev Stop Hev Len... Rev Tm Hev EAETI Rev Seq m
1 B ICGTCTCCA. .. [217 I, GGTCCGGA... 183 PN
2 'IE'I 'IBEI 2EI 59 EEI CCGTETCC... 21? 'IEIEI 'IEI 58 53 GGTCCGGA.. 182
3 161 180 20 53 B0 CCGTCTCC... |17 199 19 ] X GGTCCGGEA... 183
4 745 B2 18 s 1 CCCAAGCC... (209 a0 20 o] Ll TCAAAGEG... |7ED
5 745 B2 18 s 1 CCCAAGCC... (209 a0 20 o] Ll TCAAAGEG... |7ED
E 745 B2 18 s 1 CCCAAGCC... (209 a0 20 o] Ll TCAAAGEG... |7ED
7 200 a2z 23 B0 aa AGCCCTTT... |264 247 18 o] B GEAGLCGGEE... | 827
S 200 a2z 23 B0 aa AGCCCTTT... |264 247 18 o] B GEAGLCGGE... 828
9 200 a2z 23 B0 aa AGCCCTTT... |264 247 18 o] B GEAGLCGGEE... 829
10 (745 B2 18 s 1 CCCAAGCC... (810 sl 20 ] a0 ATCAMMGG... | 7B
11 |745 TBZ 18 s E1 CCCAAGCC... |&10 sl 20 ] a0 ATCAMMGG... | 7B
12 |745 TBZ 18 s E1 CCCAAGCC... |&10 sl 20 ] a0 ATCAMMGG... | 7B
13 |745 TEZ 18 s E1 CCCAAGCC... |&10 a0 21 2] A2 ATCAMMGEE... |TED
14 (745 TEZ 18 s E1 CCCAAGCC... |&10 a0 21 a3 a2 ATCAMMGEE... |TED
15 |745 7EZ 18 L E1 CCCAAGCC... |&10 a0 21 2] 52 ATCAAAGEG... |7ED
16 |759 2821 23 B0 48 GAGCCCTT... |264 847 14 2] B7 GGEAGLCGGG... | 827
17 |759 2821 23 B0 48 GAGCCCTT... |864 847 14 2] B7 GGEAGLCGGG... 828
18 |799 2821 23 B0 48 GAGCCCTT... |264 847 14 2] B7 GGEAGLCGGG... 829
19 (745 B2 18 s B CCCAAGCC... |&11 T3z 20 ] ] CATCAAMG . |TER
20 |45 B2 18 s 1 CCCAAGCC... (811 792 20 ] Ll CATCAMAG... |7ED
21 |745 B2 18 s 1 CCCAAGCC... (811 792 20 ] Ll CATCAMAG... |7ED
22 |7o8 a21a 21 53 52 CGEAGCCCT... |264 247 18 o] B GEAGLCGGEE... | 820
23 |7o8 a21a 21 53 52 CGEAGCCCT... |264 247 18 o] B GEAGLCGGEE... | 820
24 |738 a21a 21 53 52 CGEAGCCCT... |264 247 18 o] B GEAGLCGEGEG... 821
2h |7oa a21a 21 53 52 CGEAGCCCT... |264 247 18 o] B GEAGLCGEGEG... 821
26 |798 a21a 21 53 52 CGEAGCCCT... |264 247 18 o] B GEAGLCGGE... 822
27 |738 a21a 21 53 52 CGEAGCCCT... |264 247 18 o] B GEAGLCGGEE... | 827
28 |7o8 a21a 21 53 52 CGEAGCCCT... |264 247 18 o] B GEAGLCGGE... 828
29 |98 a1g 21 A3 a2 CEAGCCCT... |264 Ba7 14 2] B GEAGLGGE... 829
a0 (745 TBZ 18 s E1 CCCAAGCC... |&12 793 20 ] a0 TCATCAMN, . |7ER
A 745 TEZ 18 s E1 CCCAAGCC... |a12 733 20 ] a0 TCATCAMS . [FER ™
4 | *
[*]Click to show Locations
[F]Click. ta shaw Secondary Structures
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M arne Walue
] Farward Primers
Total primers tested: 36732
GC test pazzed: 35143
Ambiguity test pazsed: 963
Clamp test pazsed: 963
T test paszed: 963
Ayoid Excluded regions test pazsed:  |963
Repeat test pazsed: 00
Self compare test passed: 7
Limit GC test pazsed: 214 i
Sequence compare passed: 84 = HEVE[S'_E PlLis
Reverze sequence compare paszed. |83 Tatal primers tested: #5236
GC test passed: MERT
Arnbiguity test paszed: 246
Clamp test paszed: 246
T test passed: 246
Avoid Excluded regions test pazsed:  |246
Repeat test pazzed: BE1
Self compare test paszed: 703
Lirnit GC test passed: 205
Seguence compare pazsed: a5
Reverze sequence compare pazzed: |95
[&] Prirmer Pairs
Total pairs tezted: Faeh
Amplicon Length test pazsed: B3
Avoid Excluded regions test pazsed: |63
Tm E!ifferenu:e test pazzed: 6 = Ta;Man Probes =
_.-f-‘-.vmpllulznnHTm izl el B3l Total probes tested: 14450
C test paszed: 14128
Ambiguity test pazsed: 1178
T test paszed: 1178
Awvoid Excluded regions test pazsed:  |1178
Repeat test pazzed: 1126
Self compare test paszed: 1076
Sequence compare passed: 475
Reverze sequence compare pazsed: (458
Probe start test passed: 351
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A B C D E F G H I il K L M N Q P Q 5 T u \') W X
1 |# FwdStart FwdStop  Fwdlength FwdTm  Fwd%GC  FwdSeg RevStart  RevStop  Revlength  RevTm  Rev®GC  Revieg FrobeStart FrobeStop Probe Length ProbeTm Frobe #GC FProbeSeg AmpTm Amp%GC AmpTa Amplen Penalty
2| 1 162 181 20 58 55 CGTCTCCAGTGCCAACTTCA 217 193 19 8 63 GETCCGGACTEGTCRAGAT 183 137 15 &9 67 TCCCACGETCACTGE 24 61 &2 56 1
3| 2 161 120 20 55 £0 CCETCTCCAGTECCAACTTC 217 193 19 s 63 GETCCGEACTEGTCRAGAT 182 197 16 &8 &3 TTCCCACGETCACTEE 25 &1 &2 57 £
4 2 161 180 20 58 60 COGTCTCCAGTGCCAACTTC 217 199 13 58 63 GETCCGGACTGETCGAGAT 183 197 15 &9 67 TCCCACGGTCACTGC 85 6l 62 57 Y
5] a 745 762 18 58 61 CCCAAGCCCTCAGTEEAA 205 730 20 EE 55 TCAAAGEGCTCEGTCTTCAG 765 730 16 68 50 TGTCAAGAGCATCAGC 23 57 61 &5 77
6| 5 745 762 18 58 61 CCCAAGCCCTCAGTEEAA 205 730 20 765 781 17 &3 47 TGTCAAGAGCATCAGCA 23 57 61 &5 77
7 & 745 762 12 58 £1 CCCAAGCCCTCAGTEEAA 209 730 20 765 732 18 &9 50 TGTCAAGAGCATCAGCAG 23 57 61 [ 77
2| 7 200 222 ] g0 43 AGCCCTTTGATGACTTCCTETTC 264 247 18 227 244 18 70 &1 CATCATCCAGGCCCAGTE 24 80 &2 &5 20
9 a 800 822 23 60 48 AGCCCTTTGATGACTTCCTGTTC 864 847 18 a8 845 18 70 61 ATCATCCAGGCCCAGTGG 24 60 62 65 80
10| s 200 822 23 80 43 AGCCCTITGATGACTTCCTETTC i 47 1 55 £7 GEAGCEGGLTETCTCAGA 5 a5 17 g3 &5 TCATCCAGGCCCAGTGE 24 80 &2 &5 80
o = I I [ 18 58 61 CCCAAGCCCTCAGTGEAA 810 791 20 8 50 ATCAAAGEGCTCEGTCTTCA 765 730 16 33 50 TGTCAAGAGCATCAGC 23 56 50 3 22
12|11 745 762 12 53 £1 CLCARGTLCTCAGTEE bt 751 < SO ATCAMAGEECTCRETCITER 7e5 7ET 17 g 27 TETCARGARCATCAGCA = 3 80 86 22
13| 12 745 762 12 33 £1 CCCAAGCCCTCAGTGEAA 210 791 20 e 50 ATCAAAGGGCTCEGTCTTCA 765 782 18 s 50 TGTCAAGAGCATCAGCAG 23 13 80 3 22
14 | 13 745 762 18 58 61 CCCAAGCCCTCAGTGGAA 810 790 21 59 52 ATCAAAGGGCTCGGTCTTCAG 765 780 16 638 50 TGTCAAGAGCATCAGC a3 56 60 66 a3
15| 14 745 762 18 58 61 CCCAAGCCCTCAGTEEAA 810 730 21 EE 52 ATCAAAGGEGCTCEETCTTCAG 765 781 17 &3 47 TGTCAAGAGCATCAGCA 23 56 80 3 23
16| 15 745 762 12 58 £1 CCCAAGCCCTCAGTEEAA 810 730 21 55 52 ATCAAAGGGCTCEGTCTTCAG 765 732 18 &9 50 TGTCAAGAGCATCAGCAG 23 56 50 86 23
17| 18 793 221 23 g0 42 GAGCCCTTTGATEACTTCETETT 264 247 12 cs 67 GEAGCGEGECTETCTCAGA 227 244 18 70 &1 CATCATCCAGGCCCAGTE 24 &1 &2 3 25
18 | 17 799 821 22 &0 48 GAGCCCTTTGATGACTTCCTETT 284 247 18 £9 67 GGAGCGGGCTGTCTCAGA 818 845 p: 70 61 ATCATCCAGGCCCAGTGG 24 6l 62 (23 85
19 | 18 799 821 23 60 48 GAGCCCTTTGATGACTTCCTGTT 864 847 18 59 67 GGAGCGGGCTGTCTCAGA 829 845 17 69 65 TCATCCAGGCCCAGTGG 84 61 62 66 a5
20| 13 745 762 18 58 61 CCCAAGCCCTCAGTEEAA 811 732 20 EH 55 CATCAAAGEGCTCEETCTTC 765 730 16 &8 50 TGTCAAGAGCATCAGC 23 57 61 &7 a7
21 20 745 762 12 58 £1 CCCAAGCCCTCAGTEEAA 811 792 20 8 55 CATCAAAGEGCTCGETCTTC 765 731 17 &9 47 TGTCAAGAGCATCAGCA 23 57 61 &7 a7
22|21 745 762 12 sz £1 CCCAAGECCTCAGTEEAA 211 792 20 s 55 CATCAAAGEGCTCEETCTTC 765 782 18 &8 50 TGTCAAGAGCATCAGCAG 23 57 &1 &7 27
23 | 22 798 818 21 58 52 CGAGCCCTTTGATGACTTCCT 284 247 18 59 67 GGAGCGGGCTGTCTCAGA 820 835 1e &9 50 TTCCCAGCATCATCCA 85 6l 62 &7 a8
24 | 23 793 818 21 55 52 CGAGCCCTTTGATGACTTCCT 864 847 18 59 67 GGAGCGGGCTGTCTCAGA 820 836 17 69 53 TTCCCAGCATCATCCAG a5 61 62 67 83
25| 24 733 218 21 55 52 CGAGCCCTTTEATEACTTCLT 864 847 18 EE 67 GGASCGEECTETCTCAGA g21 835 15 &3 53 TCCCAGCATCATCCA g5 61 &2 &7 28
26| 25 793 818 21 55 52 CGAGCCCTTTEATGACTTCLT 864 247 18 55 67 GGAGCGEGECTETCTCAGA 821 238 16 &9 56 TCCCAGCATCATCCAG g5 61 &2 &7 28
27| 26 798 218 21 55 52 CGAGCCCTTTEATEACTTCLT 264 247 12 cs 67 GEAGCGEGECTETCTCAGA 222 234 13 &8 62 CCCAGCATCATCC 25 &1 &2 &7 22
28 | 27 798 818 21 58 52 CGAGCCCTTTGATGACTTCCT 284 247 18 59 67 GGAGCGGGCTGTCTCAGA 827 244 18 70 61 CATCATCCAGGCCCAGTG 85 6l 62 &7 a8
29 28 733 218 21 55 52 CGAGCCCTTTGATEACTTCLT 264 247 18 EE 67 GGAGCGEECTGTCTCAGA 228 845 18 70 61 ATCATCCAGECCCAGTGE g5 61 &2 &7 28
30| 29 733 218 21 55 52 CGAGCCCTTTEATEACTTCLT 864 847 18 EE 67 GGASCGEECTETCTCAGA 823 845 17 &3 65 TCATCCAGECCCAGTER g5 61 &2 &7 28
31 30 745 762 12 58 £1 CCCAAGCCCTCAGTEEAA 812 793 20 8 50 TCATCAAAGEGCTCEGTCTT 765 730 16 33 50 TGTCAAGAGCATCAGC 22 56 50 [ 52
32| 3 745 762 12 33 £1 CCCAAGCCCTCAGTGEAA 212 783 20 e 50 TCATCAAAGGGCTCEETCTT 765 781 17 s 47 TGTCAAGAGCATCAGCA 22 13 80 3 52
33| 32 745 762 18 58 61 CCCAAGCCCTCAGTGGAA 812 793 20 58 50 TCATCAAAGGGCTCGGTCTT 765 782 18 69 50 TETCAAGAGCATCAGCAG a2 56 60 68 92
34| 33 757 816 20 58 55 CCEAGCCCTTTGATEACTTC 264 247 18 EE 67 GGAGCGEECTGTCTCAGA 220 235 16 &3 50 TTCCCAGCATCATCCA g5 &2 &2 68 32
35| 34 797 816 20 58 55 CCGAGCCCTTTEATGACTTC 864 247 18 55 67 GGAGCGEGECTETCTCAGA 220 238 17 &9 53 TTCCCAGCATCATCCAG g5 &2 &2 [ 52
36 | 35 757 216 20 sz 55 CCEAGCCCTTTEATEACTTC 264 247 12 cs 67 GEAGCGEGECTETCTCAGA 221 235 15 &8 53 TCCCAGCATCATCCA 25 &2 &2 2 52
EYAES 787 216 20 33 55 CCGAGCCCTTTEATEACTTC 264 247 18 cs 67 GEAGCGEGECTETCTCAGA 221 238 16 s 56 TCCCAGCATCATCCAG g5 &2 &2 3 52
38 | 37 797 816 20 58 55 CCGAGCCCTTTGATGACTTC 864 847 18 59 67 GGAGCGGGCTGTCTCAGA 822 834 13 69 62 CCCAGCATCATCC a5 62 62 68 92
39 38 757 816 20 58 55 CCEAGCCCTTTEATEACTTC 864 847 18 EE 67 GGASCGEECTETCTCAGA 822 238 15 &8 60 CCCAGCATCATCCAG g5 &2 &2 3 32
a0 | 29 797 816 20 58 55 CCGAGCCCTTTEATGACTTC 864 247 18 55 67 GGAGCGEGECTETCTCAGA 23 237 15 33 60 CCAGCATCATCCAGE g5 &2 &2 [ 52
1| 20 757 216 20 sz 55 CCEAGCCCTTTEATEACTTC 264 247 12 cs 67 GEAGCGEGECTETCTCAGA 227 240 14 33 84 CATCATCCAGECCC 25 &2 &2 2 52
42 | 41 797 2le 20 58 55 CCGAGCCCTTTGATGACTTC 284 247 18 £9 67 GGAGCGGGCTGTCTCAGA 827 842 1e 68 63 CATCATCCAGGCCCAG 85 62 62 (=3 92
43 | 42 797 816 20 58 55 CCGAGCCCTTTGATGACTTC 864 847 18 59 67 GGAGCGGGCTGTCTCAGA 827 844 13 70 61 CATCATCCAGGCCCAGTG a5 62 62 68 92
| 43 757 816 20 58 55 CCEAGCCCTTTEATEACTTC 864 847 18 EE 67 GGASCGEECTETCTCAGA 28 845 18 70 61 ATCATCCAGECCCAGTEE g5 &2 &2 3 32
45| 22 797 816 20 58 55 CCGAGCCCTTTEATGACTTC 864 247 18 55 67 GGAGCGEGECTETCTCAGA 29 8245 17 &9 65 TCATCCAGGCCCAGTER g5 &2 &2 [ 52
46 | 45 797 216 20 13 55 CCEAGCCCTTTEATEACTTC 264 247 12 cs 67 GEAGCGEGECTETCTCAGA 230 245 16 33 9 CATCCAGGCCCAGTER 25 &2 &2 2 52
47 | a6 200 812 22 &0 48 AGCCCTTTGATGACTTCCTGTTC 867 851 17 59 71 CACGGAGCGGGCTGTCT 827 244 18 70 61 CATCATCCAGGCCCAGTG 24 60 62 (=3 96
48 | 47 800 822 23 60 48 AGCCCTTTGATGACTTCCTGTTC 867 851 17 59 71 CACGGAGCGGGCTGTCT a8 845 13 70 61 ATCATCCAGGCCCAGTGG 84 60 62 68 96
49| 22 200 822 23 & 48 AGCCCTTTGATGACTTCCTETTC 867 851 17 EE 71 CACGEAGCGEGCTATCT 823 845 17 &3 65 TCATCCAGECCCAGTER 24 80 &2 3 36
50| 49 796 816 21 55 52 ACCEAGCCCTTTGATGACTTC 864 247 18 55 67 GGAGCGEGECTETCTCAGA 220 835 16 &9 50 TTCCCAGCATCATCCA g5 61 &2 &9 58
51| 5o & 216 21 55 52 ACCEAGCCCTTTGATGACTTC 264 247 12 cs 67 GEAGCGEGECTETCTCAGA 220 238 17 &8 53 TTCCCAGCATCATCCAG 25 &1 &2 &9 52
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Services

Products

Applications & Technologies Support

Learning & Events

Log In or Register to see your product prices & to place orders. | Enter search term

| [all Categorias

Broducts > Real-Time PCR > Gene Expression Assays, Plates B Arrays > Assays > TagMan@® Gene Expression Assays

TagMan® Gene Expression Assays

Click = tab below to learn more about TagMan Gene Expression Assays. To find and order assays, click the Search tab.

Ordering Information

Tao begin, select 5 search meathod below

Product Desci

Assay Search Specification:

- Keyword: Search by gene symbol, gens name, public accession number, biological process, or molecular function.
- Batch ID: Search by uploading a file containing multiple assay 1Ds, RefSeq accession numbers, GenBank GI #s. LocusLink IDs,
gene symbols, IMAGE Clone IDs, or species.

Keyword Search | Batch ID Search

Search for |

| in [ANText =

Disable vildcard search

+| Advanced Keywerd Search

www.appliedbiosystems.com

Related Products

Search Help

Choose Species @ Filter by Amplicon Lengths

H. sapiens A. thaliana

R. norvegicus

Amplicon length less than 70

D. melanogaster Amplicon length between 71 and 85

M. musculus C. elegans Amplicon length between 86 and 100
M. mulatta (Rhesus)
D. rerio (Zebrafish)

G. gallus (Chicken)

C. familiaris (Canine) Amplicon length grester than or equal to 101
8. taurus (Cow)

0. cuniculus (Rabbit)

s. scrofa (Pig)

Your search f3
you vish to refi
results by other c

Search Again

Orden.q Information Assay Search

Product Description

Specifications Related Products

Literature/Support

c-Fos in All Text ' returned 27 results. [ Species: Homo sapiens Amplicon Length: ALL Set Membership: ALL ) 1f
your search results by preduct availability, dlick a radio button below, and then click Filker Results. To filter your
g2, selact from the categeries list to the left of your results.

@) Search Help

Previous | 1| 2 | Next

Filter Results by availability

@ Inventoried Assays © Made to order Assays @ Inventoried and Made to order Assays

All Results/
Choose Set Membership @ Please Log In to add products to your Shopping Basket/Favorites, configure a product, or to view products available for purchase in your country.
Search All Assays (excludes Gene Copy Number Assays) :;';:_I';';mm o5 temaipage ]
@ Search Gene Copy Number Assays = Panth:
F:::ti:-‘ » Gene » RefSeq nBank » Species | * Amplicon
() Limit Assay Sets to: TARGET CLASS ASSAY ATTRIBUTE MICROARRAY COLLABORATOR SETS (25) Name mR Length
N . N VALIDATION
Apoptosis Ambion siRNA Immune Telerance = Panther
- 1700 Network Process (26) v-fas FBI AP-1 NM_005252.2 5 GenBank  Homo
wEen Endogenous C-FOS mRNAS sapiens
Transcripts Contrals 3' Most Mammzlian Gene "":””E P!
Collection " cstsosarcams
— — Alignment Map viral oncogene
homolog
siRNAs &
Related Products
-
2 Aszay 1D Details: Inventoried FOS wv-fos FBJ AP-1 NM_005252.2 S GenBank Homo 7
Hs99999140_m1 murine C-FOS mRNAs sapiens
Availability | F Cene * GenBank F Amplicon
Symbol mRNA Length
. . Homo 78
1. Assay ID Details: nventoried FOS v-fos FBJ AP-1 NM_00S252.2 5 GenBank Homo 77 sapiens
H=s00170620_m1 murine C-FOS mRB.NAs sapiens
osteosarcoma
Alignment Map viral oncogene
homolog
siRNAs B Homo 67
=apizns
Related Products
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Roche Applied Science

Home

W% Czech Republic ogin  Quick Order

Products Special Interest Sites  Support & Resources News

+ Real-Time PCR Systems
b LightCycler® Carcusel-Bazed System
b LightCycler® 480 System

* Universal ProbeLibrary System

System Description

Technelogy

Assay Design Center

User Statements and Application
Assay List

Performance

Product List

Support

Literature and References
Multimedia Presentations

Product Information and Pack
Ingerts

Home = Special Interest Sites = Genomic Systems = Real-Time PCR Systems = Universal ProbeLibrary System

Universal ProbeLibrary

Search ... o]

Gene Expression Quantification with
Real-Time PCR - Simple and Fast

+ Design real-ime gPCR assays online in seconds.

+ Rely on just 165 prevalidated probes for over five
million gPCR assays for a large variety of
organisms.

+ Reduce the cost of gene expression analysis by
performing multiplex gPCR assays with Universal
Probelibrary Reference Gene Assays.

Universal ProbeLibrary for Human Roche Applied Science

Specify your target(s): Advanced primer3 settings

— By sequence ID, gene name or keyword
e.0. ENST00000331789, MM_001101 or X00351 or beta-actin

or
— By sequence

www.universalprobelibrary.com

e.q.

spart of X00351 Human mBNA for beta-actin
CRCGECATCETCRCCRRCTGEEACGACAT GERGAR A ATCTGECACCACRCCTTCTACLAT
GRGCTRCRIGIGECTCCCRRGEAGCACCCCGTECTGCTGACCGAGECCCOCCTRARCCCC
ARGGCCRACCGCGRAGRRGATGACCCAGAT CATGTTTGAGACCTTCARCACCCCAGCCATG
TACGTIGCIATCCAGGCTIGIGCTATCCCIGTACGCCTCTIGGCCGTACCACTGECATICGTG
ATGGACTCCGEIGRACEREETCACCCACRCTGTFRCCCATCTACGAGEEETATROCCTCCCC

Automatically select an intron spanning assay. O Design multiplex PCR with reference gene.
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* Real-Time PCR Systems
b LightCycler® Carcusel-Bazed System
b LightCycler® 420 System

* Univerzal ProbelLibrary System

» System Deszcription

» Technology

* Assay Design Center
¥ Pack Inserts
b Azeay Design Guide
¥ Cluick Reference
¥ Probe Mo. Conversion

* Need Help?

-

User Statements and Application

-

Assay List

-

Performance

-

Product List

-

Suppoert

-

Literature and References

-

Multimedia Presentations

-

Product Information and Pack
Inserts

Please choose the sequence(s) you would like to continue with. You can select up to 10 sequences.

ST ame iengn Descrpion

AL139130.28-201 Clone_based_ensembl_transcri
Transcriptional activator of the c-fos promoter
CROC4 (CROC-4).

[Source:Uniprot'SPTREMBL, Acc:Q8MN964]

[[] ENST00000400991.1

[[] ENST00000303562.2

[[] ENST00000297904.2

o O

a O

NM_003367.2

NM_207291.1

NM_003131.2

NM_004469.2

AB022275.1

AB0Z22276.1

AB209128.1

AF126533 .1

2669

2103

2110

1732

1531

4343

2128

300

T00

5672

238

BUC mypbmmnmbin dpmmes spied

FOS-201 HG
Proto-oncog
fos) (GO/G

[Source:Unig

FIGF-001H
endothelial {
(c-fos-induc
[Source:Unig

Homo sapie
c-fos interac)

Homo sapie
c-fos interac)

Homo sapig
response el
(SRF), mRM

Homo sapig
(vascular en
mRMA

Homo sapig
partial cds.

Homo sapig
partial cds.

Homo sapig)
(c-fos serum
transcription|

Homo sapig

ProbeFinder has designed the optimal real-time PCR assay for:

NL_002367 .2 Homo sapiens upstream transcription factor 2, c-fos interacting (USF2), transcript variant 1,
mRHNA.

Assay details:

Use Universal ProbeLibrary probe: #26, cat.no. 04687574001

T I

Left Primer 449 - 466 B0 gtgacccaggtgggtgtg

Right Primer 21 540 - 560 59 43 tgaagggattttggatcacag

Amplicon (112 nt)

gtgacccaggtgggtgtggacggggcagoccagogoccgggocccgocgotgoctotgtg
ccoccaggtoctgoageogeccttocccgotggetgtgatcocaaaatocccttca

Download pack insert ] [ PDF report ] [ Textreport ] [ Order probes or set

Transcript overview:

1 M A A A AL A A 1732
E I

439 Au\_\ 570
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Universai ProbeLibrary

Po dnesni prednasce:

- Rozumite vlastnostem primerU i zakladnich typld sond a znate

faktory, které ovliviuji jejich hybridizaci a u€innost

- Umite navrhnout optimalni sekvenci primerua i hydrolyzacni

sondy pomoci dostupnych programi a rozumite parametrim

designu
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