UVOD DO KVANTITATIVNI
REAL-TIME PCR

V. Navrh primeru a sond



Design primeru a sond

Hybridizace

- Uspésny annealing sondy a primer( je kriticky pfedpoklad
uspesné PCR

- Sekvence

- Koncentrace soli

- Tvorba heterodimerickych stabilnich struktur

- Parovani bazi - nejen Watson a Crick

- Sekundarni struktura
- Teplota tani DNA Tm



Design primeru a sond

Melting temperature Tm e

* jeden z nejdulezitéjSich parametrl, determinujici annealingovou teplotu ﬂ:
* 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 retézce a jeho
koncentraci a nepfimo umérna komplexité molekuly (struktura)

* Elektrostatické interakce mezi fosfatovynmi molekulami
« kationty maskuji + naboje fosfatu - vysSi iontova sila vede k vy$Si Tm

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

100

% 55
abs.[T]

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

rel. ahs =

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

1 OO T T T T Tﬂ
32
% 80 Tm lower in
£ lower salt
o) concentration
£ 60 - 1
w ' |
o \
>
o
40T )
8 - GCTATTCAACTGAAGAGGGCACAGC GCTATTCAACTGGAGAGGGCACAGC
g Tm higher in
5 20 higher salt. -+ -+

concentration
CGATAAGTTGACTTCTCCCGTGTCG CGATAAGTTGACTTCTCCCGTGTCG
O I o |
60 70 80 90 100 110
o _ o * - o *
Fair 5 T,-25°|| >T, T*-25°( >T*

GCTATTCAACTGAAGAGGGCACAGC GCTATTC AACTGG AGAGGGCACAGC
CGATAAGTTGACTTCTCCCGTGTCG

CGATAAGTTGACT 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 zmeéna
(AG, AGO)

*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 smycek — predikce parametrt 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 — smycKky, vlasenky, 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 fetézcem cilového duplexu

4. Volné konce

- Interakce ~a 3’ konci hybridizovaného oligonukleotidu a nejblizsi sousedici
baze
- Priklad:
AG® (GC\-0,96kcal/mol GTAGACAATCTCCATCTCCTATCCTGATTAGACG
! *kkkkkkkkkkkkkkkhkkikk
AGP (AT) -0,50 kcal/mol GTTAGAGGTAGAGGATAGGA

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



Faktory ovlivnujici stabilitu DNA DNA/RNA duplexu

5. lontova sila

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

- Stabilita duplexu (Tm) je umérna koncentraci iontd

6. Teplota

viwv s

preferovana ssDNA — vySSi entropie celého systému

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

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

tvorbé duplexu nez primery s odpovidajici AGP.




Design primeru

« Optimalné: primery jejichz 5’konce tvofi stabilni duplex, AG®<10

kcal/mol/37 C

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

» Eliminace misprimingu (vzniklého hybridizaci pouze 3’konce)

* Vylouceni repetitivnich oblasti, které mohou tvorit sekundarni struktury
« Komplementarita primert — primer dimery

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

Vliv reakCniho prostredi — i idealne navrzeneé primery mohou meénit sve
vlastnosti v zavislosti na pouzitém PCR pufru a dalSich parametrech PCR —

vzdy je nutna optimalizace jednotlivych PCR

{ CCCCATGCTTACAAGCAAGT

Primer £,

< T A CEAROATRRNRRERE

Primer

Region of DNA to |
be amplified by PCR
amplified by ATCCTATGGTTGTTTGGATGGGTG |



Design sond

« Ruzny 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 stanovované sekvence co nejblize 3’ konci jednoho
z primeru — ucinné Stépeni sondy

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

* AT bohaté sekvence — zaClenéni LNA, PNA nebo MGP

G —ucinny quencher

« Minimum repetici, zejména GGGG, zaclenéni inosinu do repetice feSi tento problém

« Tm proby od 10 C vyS$Si 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
primeru

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

Vzdalenost mezi sondami 1-5 bazi
(zajisténi FRET)

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

Fluorescence

-dFMdT

Temperature



Design molekularnich majaku

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

 Tm komplementarnich ramen o 7-10 C vyS$Si nez Tm primer(

« 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

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

 Hairpin struktura

« vypocCet AG pro uzavienou i hybridizovanou formu

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



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

Design primeru

« Délka amplikonu, Tm, uc€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

- Tm55-60 C

- AG do -10kcal/mol

-V pfipadé prevazujicich AT — vhodné zacCleneni LNA

- Eventualni 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

e OK

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

Accession | Description Query coverage Max ident

[Transcripts

MM Homo sapiens v-fos FBJ murine osteosarcoma viral oncogene homoleg (FOS), mRMA 40.1 1009,
®M PREDICTED: Homo sapiens hypothetical protein LOC100128918 (LOC100128918), mRMNA 32.2 100%
wM PREDICTED: Homo sapiens hypothetical protein LOC100128518 (LOC100128918), mRMA 32,2 100%
»M PREDICTED: Homo sapiens hypothetical protein LOC100128918 (LOC100128918), mMRMNA 32.2 100%
MM Homo =sapiens chromodomain helicase DNA binding protein 7 (CHD7), mRNA 30.2 100%
MM Homo sapiens kinesin light chain 1 (KLC1), transcript variant 2, mRNA 30.2 1009
MM Homo sapiens kinesin light chain 1 (KLC1), transcript variant 1, mRNA 30.2 100%
W PREDICTED: Homo sapiens hypothetical protein LOC100131402 (LOC100131402), mRMNA 28.2 1009,
%M 001725069.1 PREDICTED: Homo sapiens hypothetical protein LOC100131402 (LOC100131402), mMRNA 28.2 100%
| Genomic sequences [show first]

NW 001838113.2 Homo sapiens chromosome 14 genomic contig, alternate assembly (based on HuRef SCAF_11 40.1 100%
NT 026427.11 Homo sapiens chromosome 14 genomic contig, reference assembly 40.1 1009,

MW 001838 . Homo sapiens chromosome 2 genomic contig, alternate assembly (based on HuRef SCAF_110

|l'.u

(]

100%



Design primeru a sond

D e S i g n p ri m e rG _ We b r e S O u r C e S N * LD ity Wi scoor)

Primer Bank

PCR Primers for Gene Expression Detection and Quantification

Home/Search PCR Protocol _Primer Statistics Comments Links

Primer Search

e  Primer Bank

Search for PCR Primers Order Oligos
You h @ primers sy nthesized and PCR reaction
Search where | GenBank Accession [+ pro e equenced at

http://pga.mgh.harvard.edu/primerbank/ s 5

For text

¥ou can blast your sequence against the primerbank
sequence DB here.

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

Publications

* Real Time PCR Primer Set

http://www.realtimeprimers.orq/

Real Time PCR Primer Sets

Validated Primer Sets for Quantitative Real Time PCR

Are you normalizing gene expression
to just one housekeeping gene?

Y 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 || Probes | [ Hydrolysis Probes |

[ Motecular Beacons | [Submit PrimersiProbes| | Links ]

Quantitative PCR Primer Datahase

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 dlchimr | — Quesiom?
pick primers from a DNA sequence camisny

Pase s seqence b (3. g € ACGTNacgen u iorec) FASTA form e Pl (vecr, ALUs, LINES, ) or e o Mipriming Libees rpes e
Hore =

e  Primer 3

use akgo befow. ' Pick right primer or wee right prames below (¥->3' on oppesite strand)

http://biotools.umassmed.edu/bioapps/primer3_www.cdi--~

Pl Fom

Frrr—

Eg 302 wdthe e £1. O mark the equencc with [ and |- e 5. ATCTICCCC]TCAT. mesns thee primers s fanke the ccorel CCCC
Rochded Boviom Eig 401,7 683 forbids selection of primers i the 7 basesstatig 1 401 and the 3 bases i &8 Or mark the sonpce securmee with < and > e ATCTSCCCCSTCAT. febids pemers i the cemral CCOC
Broduct Sise M 100 Ope 200 Ma: 1000
by To Retum: 5 i 3 S, 90
Mas Mispeinieg: (1200 | Pair Max Mispsiaming. 2400

Fich Pumers | | Rsas Fosm
General Primer Picking Conditions

PrimerSise Min8  [Ope0 [Max 27
PrimerTm M 570 | Ope 600 [Max 630 Max T Difesence 1000

* Primer Express =

Mas Seif 00 Mas ¥ Sef Complomensariy [300

MaxoNg 0 MamPovX

inde et Penar Outside Tanges Pens | Set b Taroet Pemshy o allom crioers inside gt
Firt Base Inder: T CGClmy

http://www.appliedbiosystems.com S e i

Plch Primess | [ Rese Foem

*  Premier Biosoft International PREMIER Biosoff

International

http://www.premierbiosoft.com

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

AlleleID® = Real Time PCR & Microarrays

Array Designer = Microarrays

Beacon Designer™ = Real Time PCR Olige Design

e

PrimerPlex = Oligo Design for xMAP® Based Multiplex Systems

Primer Premier = PCR Primer Design

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

#
6D
E
&
@ |
&
€

Xpression Primer = Tagqed 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_Xrer=TunislE:aeialsT

ORIGIN

-

B1
iz1
181
241
301
361
421
481
S41
801
661
721
781
841
S01
LN

i0z1

1081

1141
I

atgatgttet
tooooggoey
ggctegooty
atrtoccacyd
crogretest
cootooget
cagagcarto
agaatccgaa
ctgactgata
accgagatty
cgacctgeet
Crrgatctga
crgoototes
agoatgoaye
agrggcteto
goagactoyy
gageecotgt
ttegtettea
ggcageagea
toa

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

Yr="AE-1"
Y="C-FOS "

/standard neawme="BPZ50015410G9"

fdb_xref

cgggottoaa
gggatagoot
toaacgogoa
toactgooat
crgtggooos
HUyCTLACTE
goaggagoyd
gygaaaggas
cactocoaage
coaacctgot
goaagatooe
ctyggggeot
toaatgacos
tgaagacoda
agacagoocy
agectotgoa
goactooggt
cotaccooga
goaatgagoe

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

MnisTS: 519216

gaggegteat
cactcacecey
acggacctygy
coggacctgs
agagocoote
grrgrgaaga
CAgLLALOTE
goagocaast
caactagasg
gasaaactag
ggcttoooag
gooaccoogy
cootoagtyy
JACLLCCTT
gacarggacs
ctogggatgg
actococaget
ttooccaget
togotoaget

Disclaimer | ¥irite to the Help Desk
NGB ML | NIH

coteccgety
cagactocth
cegtetecag
agtguorogr
acectLrogy
coatgacady
cagaagaaga
gecgeaacey
atgagaagtc
agtteatcot
aagagatgtc
agtotgagda
aAaCCTOLoas
toecagoans
tatctggone
ggeooatgge
geactgetta
gtgeagetge
caccoacgot

cageagegey
ctocageaty
tgooaactte
gragocogoo
agrooceges
AGHCCTRGET
agagaasagy
geggRgggag
tgotttgoay
ggoagotoas
totggottos )
ggectteass
gRyCATEAYE
atccagyoee
crtotatgea
cacagagoty
cacgtottoo
coacogoaay
gotggoooty

[l Primer Express 3.0
File Edit View Took Window Help

DodE % xhox @k
ﬁTaqMamEl MGB Quantification # 1

H >+l Hé «~ @

2| Parameters | Primers / Probes | Order

T —

Length 1143 bp Selection 1144 to 1144 [[] Double Stranded
|\n\..u.?.u..\.ul\.u..\n\..u\\.ul\.u..\n\.\u\..HY\n\..u.\.u.\.u.|\n\..u\\.u.\.u.|\n\.\u
ATGATGTICT CGGGCTTCAA CGCAGACTAC GAGGCGTCAT CCTCCCGCTER 50 o
CAGCAGCGCG TCCCCGGCCG GGGATAGCCT CTCTTACTAC CACTCACCLG 100
CAGACTCCTT CTCCAGCATG GGLTCGCCTG TCAACGCGCA GGACTTCTGL 150
ACGGACCTGG CCGTCTCCAG TGCCAACTTC ATTCCCACGG TCACTGCCAT 200
CTCGACCAGT CCGRACCTGC AGTGGCTGET GCAGCCCGCC CTCGTCTCCT 250
CTGTGECCCC ATCGCAGACC AGAGCCCCTC ACCCTTTCGG AGTCCCCGEC 300
CCCTCCGCTG GGGCTTACTC CAGGGCTGGC GTTGTGAAGA CCATGACAGE 350
AGGCCGAGCG CAGAGCATTG GCAGGAGGGG CAAGGTGGAA CAGTTATCTC 400
CAGRAGRAGL AGAGAMALAGG AGAATCCGAR GGGARAGGAL TAAGATGGCT 450
GCAGCCAALT GCCGCAACCG GAGGAGGGAG CTGACTGATA CACTCCAAGC 500
GOAGACAGAC CAACTAGALG ATGAGAAGTC TGLTTTGCAG ACCGAGATTG I3:01]
CCAACCTGCT GAAGGAGALG GRALLACTAG AGTTCATCCT GGCAGCTCAC 500
CGACCTGCCT GCAAGATCCC TGATGACCTG GGCTTCCCAG AAGAGATGTC 650
TGTGECTICC CTTGATCTGA CTGGGGGCCT GCCAGAGGTT GCCACCCCGE 700
AGTCTGAGGA GGCCTTCACC CTGCCTCTCC TCAATGACCC TGAGCCCAAG 750
CCCTCAGTGG AACCTGTCAR GAGCATCAGC AGCATGGAGC TGAAGACCGHA 200 0
GCCCTTTGAT GACTTCCTGT TCCCAGCATC ATCCAGGCCC AGTGGCTCTER as0
AGACAGCCCG CTCCGTGCCA GACATGGACC TATCTGGGTC CTTCTATGCA ann
GCAGACTGGG AGCCTCTGCA CAGTGGCTCC CTGGGGATGE GGCCCATGGRC asp )
T o find Primers & Probes, click the 'Find Primers/Probes' button

'S Applied
A‘B Bigfys(ems

Primer Express®
Software
foL Rezﬂ:ﬁmg Iﬁ’CRﬁ

Version 3.0

ht 2004, Applied Biosystems.
reserved
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MGB Quantification # 1

Seguence Primers / Probes | Order
Parameter Yalue
[=] Primer Trn
belitn Prirner Tm 2]
Iz Prirer Trn E0
flaw Difference in Trn of Two Primers 2
[=] Primer GC Content
kin Primer 2GC Content 30
Wi ax Primer %GC Caontent a0
Iz Primer 3 GC's 2
Frimer 3' End Lenath [5
Primer 3' GC Clamp Residues a
= Frimer Lenath
tlin Primer Length 9
tdax Primer Length 40
Qptimal Primer Length 20
[= Primer Composition
W ax Primer G Repeats 3
Il &x Mum Ambig Residues in Primer a
= Frimer Secondary Structure
M ax Primer Consec Base Pair 4
bl aw Primer Total Baze Pair 2
[=] Primer Site: Uniqueness
bl aw % Match in Primer 75
W& Conzec Match in Primer E
hlax 3' Congec Match in Primer 7
= Probe Tm
Min Probe Tm E8
bl aw Frobe Tm kil
[=] Probe GC Content
fitn Probe %GE Content 30
Wz Probe 2GC Content a0
=] Prabe Length
Min Prabe Length 13
M ax Probe Length 25
[=] Prabe Compasition
Max Probe G Repeats 3
b ax Mum Ambig Residues in Probe 0
Ho G at 5'End in Probe [v]
Select Probe with more C's than G's []
B Prabe Secondary Structure
W ax Probe Conzec Baze Pair 4
Wiaw Probe Total Bagze Pair 3
B &mplicon
Win Amplified Fegioh T 0
b ax Amplified Region Tm 85
Min Amplified Region Length a0
Wl & Armplified Region Length 1580
B General
Iz Primers / Probes g0
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EX TagMan® MGB Quantification # 1

| Sequence | F'arameter$| Primers / Probes |m|

[*] - Candidate Primers & Probe
E] wu:l Start qu:l Stop qu:l Len... qu:l Tm qu:l Z=GC Fiwd Seq Flev Start Hev Stop Hev Len... Rew Tm Hev EAETI Rew Seq m
1 8 iCGTCTCCA... 3 GGTCCGRGA. ..
2 'IE'I 'IBEI 2I:I 59 EEI CCGTCTCC... 21? 199 19 58 83 GGETCLCGEGA... 182
3 161 180 20 53 G0 CCGTCTCC... |217 193 13 Lt B3 GGETCCGEGA... [183
4 745 VB2 18 s 61 CCCAAGCC... 809 730 20 59 55 TCAAAGEG... |7ER
5 745 VB2 18 s 61 CCCAAGCC... 809 730 20 59 55 TCAAAGEG... |7ER
B 745 VB2 18 s 61 CCCAAGCC... 809 730 20 59 55 TCAAAGEG... |7ER
¥ 200 822 23 G0 4a AGCCCTTT... (364 a47 18 59 BY GLRAGCGGEG... |827
a 200 822 23 G0 4a AGCCCTTT... (364 a47 18 59 BY GLRAGCGGEEG... |82
9 =00 ey 23 B0 4g AGCCCTTT... (364 B4y 18 59 BY GGEAGCGGEEG... |829
110|745 VB2 18 ] 1 CCCAanGCC... 810 7 20 A a0 ATCAMMGG... |TER
11 |745 VB2 18 ] g1 CCCAnGCC... 810 =l 20 A a0 ATCAMAGEE... |TER
122|745 VB2 18 ] g1 CCCAnGCC... 810 =l 20 o a0 ATCAMAGG... |TED
13 |745 VB2 18 e &1 CCCAMGCC... 810 730 el 53 52 ATCAAAGG... |7ES
14 |745 VB2 18 s B1 CCCAMGCC... 810 730 1 59 52 ATCAAAGG... |7ER
15 |745 B2 18 L B1 CCCAMGCC... 810 790 A 59 52 ATCAAAGG... |7ER
16 |799 221 23 B0 4g GAGCCCTT... |B64 247 18 59 E7 GLAGCGGEG... |827
17 |799 a1 23 B0 45 GAGCCCTT... |BGR4 B47 18 59 B7 GLRAGCGGG... |828
18 |799 221 23 G0 4a GEAGCCCTT... |864 a47 18 59 BY GLRAGCGGEEG... |829
139|745 VB2 18 s 61 CCCAAGCC... 811 732 20 Lt 55 CATCAMAG.. |TBR —
200|745 VB2 18 s 61 CCCAAGCC... 811 732 20 Lt 55 CATCAMAG.. |7ER
21 |745 VB2 18 s 61 CCCAAGCC... 811 732 20 Lt 55 CATCAMAG.. |7ER
22 |79 218 21 53 52 CGAGCCLCT... |864 a47 18 59 BY GLRAGCGGEEG... |820
23 |793 218 21 53 52 CGAGCCLCT... |864 a47 18 59 BY GLRAGCGGEEG... |820
24 |79 218 21 53 52 CGAGCCLCT... |864 a47 18 59 BY GLEAGCGGEEG... |821
28 |79 218 21 53 52 CGAGCCLCT... |864 a47 18 59 BY GLEAGCGGEEG... |821
26 |79 218 21 59 52 CGAGCCLCT... |864 B4y 18 59 BY GLRAGCGGEEG... |822
2F |79 218 21 59 52 CGAGCCLCT... |864 B847 18 59 BY GLRAGCGGG... |827
28 |79 218 21 59 52 CGAGCCCT... |864 B847 18 59 B7 GLEAGCGGG... |824
29 |79 218 21 ) b CGAGCCCT... |864 B847 18 59 B7 GGEAGCGGG... |829
a0 |75 VB2 18 e &1 CCCAMGCC... 812 733 20 5 a0 TCATCARS . |7ES
745 VB2 18 ] B1 CCCAMGCC... 812 73 20 ) a0 TCATCAMS | [FEE ¥
< | >

[*]Click to show Locations

[¥]Click to show S econdany Structures
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M arme Walle
] Faraard Primers
Total primers tested: 6732
GC test paszed: 5143
Ambiguity test pazsed: 963
Clamp test pazsed: 963
Trn test pagzed: 953
Avwoid Excluded regions test pazsed:  |963
Repeat test pazzed: 200
Self compare test paszed: 41
Lirnit GC test passed: 214 i
Seguence compare pazsed: a4 = HEVE[S'_E Primers
Feverze sequence compare paszed. |83 Tatal primers tested: 5236
GC test pazzed: E57
Ambiguity test pazsed: 346
Clamp test pazsed: 46
Trn test paszed: 346
Avoid Excluded regions test pazsed:  |946
FRepeat test passed: A6
Self compare test paszed: o3
Limit GC test passed: 205
Seguence compare pazsed: a5
Reverze sequence compare pazzed: |95
[&] Prirmer Pairs
Total pairs tested: Fags
Amplicon Length test pagzed: B
Ayoid Excluded regions test pazsed: |61
Trm Qifference test pazed: 631 = TauI:|I'v.'1 2 Frobes :
.-f-‘-.rmpllllmn'_Thml test passed: 630 Tatal probes tested: 14450
- GC test paszed: 14128
Arnbiguity test passed; 1178
Tm test passed: 1178
Avoid Excluded regions test pazzed: (1173
Fepeat test pazsed: 1126
Self compare test pazsed: 1076
Sedquence compare pazsed: 475

Reversze sequence compare paszed: (458
Frobe start test paszed: 51
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A B C D E F G H I J K L M N [0} P Q R 5 T u W W X Y
1 # FwdStart FwdStop  Fwdlength FwdTm  Fwd®%GC  FwdSeq RevStart  RevStop  Revlength RevTm  Rev¥GC  Rev3eq Frobe Start ProbeStop Frobe Length ProbeTm Frobe %GC ProbeSeq AmpTm Amp¥GC AmpTa Amplen Penalty
2 1 162 181 20 58 55 CGTCTCCAGTGCCAACTTCA 217 133 13 58 63 GETCCGGACTGGTCGAGAT 183 137 15 69 67 TCCCACGGTCACTGC 84 61 62 56 31
3 2 161 120 0 59 E0 CCETCTCCAGTGCCAACTTC 217 139 13 58 62 GETCCGGACTGETCGAGAT 182 137 16 €9 63 TTCCCACGGTCACTGC a5 61 62 57 36
4| 3 161 180 20 53 €0 CCGTCTCCAGTGCCAACTTC 217 193 12 58 63 GGTCCGGACTGGTCGAGAT 183 187 15 &3 &7 TCCCACGGTCACTGC 35 31 62 57 36
5 & 745 762 18 58 51 CCCAAGCCCTCAGTGGAA 309 730 20 53 55 TCAAAGGGCTOGGTCTTCAG 765 780 16 63 50 TETCAAGAGCATCAGE a3 57 61 &5 77
] 5 745 762 18 58 61 CCCAAGCCCTCAGTGGAA 203 730 20 53 55 TCAAAGGGCTCGGTCTTCAG 785 731 17 &3 47 TGTCAAGAGCATCAGCA 33 57 61 65 77
7 & 745 762 18 58 61 CCCAAGCCCTCAGTGGAA 203 730 20 765 782 ] 69 50 TGTCAAGAGCATCAGCAG 83 57 61 65 77
a8 7 200 822 23 &0 48 AGCCCTTTGATGACTTCCTETTC 264 847 18 827 844 12 70 61 CATCATCCAGGCCCAGTG 84 60 62 65 20
9| s 200 822 23 &0 48 AGCCCTTTGATGACTTCCTGTTC 264 247 18! 828 245 18 70 61 ATCATCCAGGCCCAGTGG 24 &0 62 &5 20
10 £l 200 822 23 =] 48 AGCCCTTTGATGACTTCCTGTTC Fd 47 1 58 67 GGAGCGGGLTGTCTCAGA. ] 45 17 69 65 TCATCCAGGCCCAGTGG 34 60 62 65 20
@ 762 18 58 61 CCCAAGCCCTCAGTGGAA 810 731 20 58 50 ATCAAAGGGCTCGGTCTTCA 785 780 16 68 50 TGTCAAGAGCATCAGC 33 56 60 23 32
12 |11 745 762 18 53] &1 CCCARGUCCTCAGTEE. 10 79T 4 s SO ATCAMMGEECTCEETCTTC, TES g:23 17 133 I7 TETCAAGAGCATCAGCA EE] SE &0 33 22
13| 12 745 762 18 =13 €1 CCCAAGCCCTCAGTGGAA 210 731 20 58 50 ATCAAAGGGCTCGGETCTTCA 785 782 pt:3 €9 50 TGETCAAGAGCATCAGCAG 22 56 &0 BE 22
14 | 13 745 762 18 58 51 CCCAAGOCCTCAGTGGAA 810 790 21 59 52 ATCAAAGGGCTCGGTCTTCAG 765 780 16 63 50 TGTCAAGAGCATCAGC a3 56 &0 23 a3
15| 14 745 762 18 58 61 CCCAAGCCCTCAGTGGAA 810 730 21 53 52 ATCAAAGGGCTCGGTCTTCAG 785 731 17 63 47 TGTCAAGAGCATCAGCA a3 56 60 66 a3
16| 15 745 762 18 58 61 CCCAAGCCCTCAGTGGAA 210 730 21 5% 52 ATCAAAGGGCTCGGTCTTCAG 765 782 ] 69 50 TGTCAAGAGCATCAGCAG 83 56 60 33 a3
17| 18 739 821 23 &0 48 GAGCCCTTTGATGACTTCCTETT 264 847 18 59 67 GEAGCGGGCTGTCTCAGA 827 844 12 70 61 CATCATCCAGGCCCAGTG 84 61 62 (13 a5
18 | 17 799 821 22 &0 48 GAGCCCTTTGATGACTTCCTETT 264 247 12 59 67 GGAGCGGGCTGTCTCAGA 228 245 pt:3 70 61 ATCATCCAGGCCCAGTGG 24 61 62 BE 25
19 | 18 733 321 23 &0 48 GAGCCCTTTGATGACTTCCTGTT 264 247 18/ 53 67 GGAGCGGGCTGTCTCAGA 329 245 17 &3 65 TCATCCAGGCCCAGTGG 24 61 82 6 a5
20| 19 745 762 18 58 61 CCCAAGCCCTCAGTGGAA 811 732 20 58 55 CATCAAAGGGCTCGETCTIC 785 780 16 68 50 TGTCAAGAGCATCAGC 33 57 61 &7 a7
21| 20 745 762 18 58 61 CCCAAGCCCTCAGTGGAA 811 732 20 58 55 CATCAAAGGGCTCGGETCTTIC 765 731 17 69 47 TGTCAAGAGCATCAGCA 83 57 61 &7 a7
22| 21 745 762 18 58 £1 CCCAAGCCCTCAGTGGAA 211 732 20 58 55 CATCAAAGGECTCGETCTTIC 765 782 12 €9 50 TETCAAGAGCATCAGCAG a3 57 61 &7 a7
23| 12 798 318 21 58 52 CGAGCCCTTTGATGACTTCCT 264 247 18/ 58 &7 GGAGCGGGCTGTCTCAGA 320 335 16 &3 50 TTCCCAGCATCATCCA 35 31 62 &7 a8
24| 23 793 318 21 53 52 CGAGCCCTTTGATGACTTCCT 264 247 18/ 53 67 GGAGCGGGCTGTCTCAGA 320 336 17 &3 53 TTCCCAGCATCATCCAG a5 61 82 &7 a8
25 | 24 738 818 21 53 52 CGAGCCCTTTGATGACTTCCT 864 847 13 53 67 GOAGCGGGCTGTCTCAGA 821 835 15 &3 53 TCCCAGCATCATCCA 85 61 62 &7 38
26 | 25 738 818 21 5% 52 CGAGCCCTTTGATGACTTCCT 864 847 18 5% 67 GOAGCGGGCTGTCTCAGA 821 836 16 69 56 TCCCAGCATCATCCAG 85 61 62 &7 83
27 | 26 738 818 21 59 52 CGAGCCCTTTGATGACTTCCT 264 847 18 59 67 GEAGCGGGCTGTCTCAGA 822 834 13 €9 62 CCCAGCATCATCC a5 61 62 &7 a2
28 | 27 798 318 21 53 52 CGAGCCCTTTGATGACTTCCT 264 247 18! 58 &7 GGAGCGGGCTGTCTCAGA 827 244 18 70 &1 CATCATCCAGGCCCAGTG 35 31 62 &7 28
29| 23 793 318 21 53 52 CGAGCCCTTTGATGACTTCCT 264 247 18/ 53 67 GGAGCGGGCTGTCTCAGA 328 245 18 70 61 ATCATCCAGGCCCAGTGG a5 61 82 &7 a8
30| 29 738 818 21 53 52 CGAGCCCTTTGATGACTTCCT 864 847 13 53 67 GOAGCGGGCTGTCTCAGA 829 845 17 &3 65 TCATCCAGGCCCAGTGE 85 61 62 &7 38
31| 30 745 762 18 58 61 CCCAAGCCCTCAGTGGAA 812 733 20 58 50 TCATCAAAGGGCTCGGTCTT 765 780 16 68 50 TGTCAAGAGCATCAGC 82 56 60 63 32
32|11 745 762 18 58 £1 CCCAAGCCCTCAGTGGAA 212 732 20 58 50 TCATCAAAGGGCTCGETCTT 785 781 17 €9 47 TETCAAGAGCATCAGCA 82 56 60 (3:3 32
33|32 745 762 18 58 61 CCCAAGCCCTCAGTGEAA 812 793 20 58 50 TCATCAAAGGGCTCGGTCTT 765 782 18 &3 50 TGTCAAGAGCATCAGCAG 32 56 &0 33 92
34 33 737 816 20 58 55 CCGAGCCCTTTGATGACTTC 864 347 138 53 67 GEAGCGGGCTGTCTCAGA 820 835 16 63 50 TTCCCAGCATCATCCA 85 62 62 63 32
35| 34 737 816 0 58 55 CCGAGCCCTTTGATGACTTC 864 847 13 53 67 GOAGCGGGCTGTCTCAGA 220 836 17 &3 53 TTCCCAGCATCATCCAG 85 62 62 63 32
36 | 35 737 816 20 58 55 CCGAGCCCTTTGATGACTTC 864 847 18 5% 67 GOAGCGGGCTGTCTCAGA 821 835 15 69 53 TCCCAGCATCATCCA 85 62 62 63 32
37| 36 787 816 0 58 55 CCGAGCCCTTTGATGACTTC 264 847 18 59 67 GEAGCGGGCTGTCTCAGA 821 836 16 €9 56 TCCCAGCATCATCCAG a5 62 62 (3:3 32
38| 37 797 216 20 58 55 CCGAGCCCTTTGATGACTTC 264 247 18! 59 67 GGAGCGGGCTGTCTCAGA 822 334 13 63 62 CCCAGCATCATCC a5 62 62 23 92
39 | 38 737 816 20 58 55 CCGAGCCCTTTGATGACTTC 864 347 138 53 67 GEAGCGGGCTGTCTCAGA 822 836 15 68 60 CCCAGCATCATCCAG 85 62 62 63 32
40 | 39 737 816 0 58 55 CCGAGCCCTTTGATGACTTC 864 847 13 53 67 GOAGCGGGCTGTCTCAGA 823 837 15 68 60 CCAGCATCATCCAGG 85 62 62 63 32
41 | 40 757 816 0 58 55 CCGAGCCCTTTGATGACTTC 264 847 18 59 67 GEAGCGGGCTGTCTCAGA 827 840 14 68 64 CATCATCCAGGCCC a5 62 62 (3:3 32
42 |4 797 216 20 =13 55 CCGAGCCCTTTGATGACTTC 264 247 12 59 67 GGAGCGGGCTGTCTCAGA a7 242 16 3 63 CATCATCCAGGCCCAG 25 62 62 (3:3 92
43 | a2 797 216 20 58 55 CCGAGCCCTTTGATGACTTC 264 247 18! 59 67 GGAGCGGGCTGTCTCAGA 827 LEEY 18 70 61 CATCATCCAGGCCCAGTG a5 62 62 23 92
44| a3 737 816 0 58 55 CCGAGCCCTTTGATGACTTC 864 847 13 53 67 GOAGCGGGCTGTCTCAGA 828 845 13 70 61 ATCATCCAGGCCCAGTGE 85 62 62 63 32
45| 22 737 816 20 58 55 CCGAGCCCTTTGATGACTTC 864 847 18 5% 67 GOAGCGGGCTGTCTCAGA 829 845 17 69 65 TCATCCAGGCCCAGTGG 85 62 62 63 32
46 | 45 757 816 0 58 55 CCGAGCCCTTTGATGACTTC 264 847 18 59 67 GEAGCGGGCTGTCTCAGA 230 845 16 68 69 CATCCAGGCCCAGTGE a5 62 62 (3:3 32
47 | 26 200 822 22 &0 48 AGCCCTTTGATGACTTCCTETTC 267 851 17 59 71 CACGGAGCGGGCTGTCT a7 244 pt:3 70 61 CATCATCCAGGCCCAGTG 24 &0 62 (3:3 96
48 | a7 200 822 23 &0 48 AGCCCTTTGATGACTTCCTGTTC 867 351 17 53 71 CACGGAGCGEGECTGTCT 328 245 18 70 61 ATCATCCAGGCCCAGTGG 24 &0 82 63 36
49 | 48 200 822 23 &0 48 AGCCCTTTGATGACTTCCTETTC 867 851 17 53 71 CACGGAGCGGEGCTETLT 829 845 17 &3 65 TCATCCAGGCCCAGTGE 34 60 62 63 36
50 | 49 736 816 21 5% 52 ACCGAGCCCTTTGATGACTTC 864 847 18 5% 67 GOAGCGGGCTGTCTCAGA 820 835 16 69 50 TTCCCAGCATCATCCA 85 61 62 3] 38
51| 50! 796 816 21 59 52 ACCGAGCCCTTTGATGACTTC 264 847 18 59 67 GEAGCGGGCTGTCTCAGA 220 836 17 €9 53 TTCCCAGCATCATCCAG a5 61 62 69 32
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Products Applications & Technologies

Log In or Register to see your product prices & to place orders.

Services

Support Learning & Events

[ Enter search term | [l 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 Assay Search

Ta begin, select 5 search meathod below

gene symbols, IMAGE Clone IDs, or species.

Keyword Search | Batch ID Search

Product Descri

- Keyword: Search by gene symbol, gene name, public accession number, biclogical process, or moleculsr function.
- Batch ID: Search by uploading a file containing multiple assay I1Ds, RefSeq accession numbers, GenBank GI #s. LocusLink IDs,

| in [AText

Disable wildcard search

+| Advanced Keywerd Search

ted Products

www.appliedbiosystems.com

H. sapiens A. thalizna

R. norvegicus D. melanogaster
M. musculus C. elegans

M. mulatta (Rhesus) C. familiaris (Canine)

D. rerio (Zebrafish)
hicken)

8. taurus (Cow)

0. cuniculus (Rabbit)

G. gallus {

s. scrofa (Pig)

Choose Set Membership @

Choose Species @ Filter by Amplicon Lengths

amplicon length less than 70
amplicon length between 71 and 85
amplicon length between 86 and 100

Amplicon length grester than or equal to 101

Product Description

Specifications

Literature/Support

* returned 27 results. ( Species: Homo sapiens Amplicon Length: ALL Set Membership: ALL ) If

§(iz, select from the catagories list to the left of your results.

Filter Results by availability

@ Inventoried Assays (' Made to order Assays @ Inventoried and Made to order Assays

Related Products

Jour search results by product availability, dick a radio button below, and then dick Filter Results. To filter your @ Search Help

Previous | 1 | 2 | Mext

All Results/

Availability | Fene

r Amplicon
Length

H=s001706320_m1
Alignment Map

siRNAs B
Related Products

1. Assay ID Details: nventoried FOS

v-fos FBJ AP-1 NM_00S252.2 5 GenBank Homo rir
murine C-FOS mRMNAs sapiens
osteosarcoma

viral oncogene

homolog

(25 items/pzge |

. Panther
Search All Assays (excludes Gene Copy Number Assays) Classification:
Search Gene Copy Number Assays .
© = ’ E::EEE:‘ * Gene ¥ RefSeq GenBank | * Speci * Amj
(@ Limit Assay Sets to: TARGET CLASS ASSAY ATTRIBUTE MICROARRAY COLLABORATOR SETS Name mRNA Lenglh
VALIDATION (28)
Apoptosis Ambion siRNA Immune Teolerance = Panther
Fusion Endogenous 1700 Network Process (28) v-fos FBI AP-1 NM_005252.2 5 GenBank
Transcripts Cantrols 3' Most Mammalian Gene s e CFos mRMAs
L] — Collection Alignmant Map wviral oncogena
homalog
SiRNAS B
Related Products
p’
2.  Assay ID Details: | Inventoried FOS v-fos FEI ApP-1 NM_005252.2 5 GenBank
Hs99955140_m1 murine c-FOS mRNAS

Homo
sapiens

Homo
sapiens

Homo
sapiens

Homo
sapiens

Please Log In to add products to your Shopping Basket/Favorites, configure a product, or to view products available for purchase in your country.|

77

7e

67
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Roche Applied Science %, Czech Republic ogin Quick Order Shopping Cart Help Contact Us

Home Products Special Interest Sites Support & Resources News Search ... Q

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

Universal ProbeLibrary

v Real-Time PCR Systems

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

» LightCycler® Carousel-Based System
» LightCycler® 480 System

v Universal ProbeLibrary System + Design real-time gPCR assays online in seconds.

» System Description

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

v

Technelogy

v

Assay Design Center

v

User Statements and Application

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

v

Assay List

v

Performance

v

Product List

v

Support Universal ProbeLibrary for Human

Roche Applied Science

v

Literature and References

s>part of X00351 Human mBNA for beta-actin

www.universalprobelibrary.com

CACGECATCGTCACCAACTGGGACGACATGEAGRRRAATCTGECACCACACCTICTACRAT
GRGCTGOGTGTGECTCOCGRGERAGCACCCCGTGCTGCTGACCEAGFCCCCOCCTGRRACCCC
RAGGCCARCCGCGRGARGATGACCCAGATCATGTTTGAGACCTTCARCACCCCAGCCATG
TACGTIGCTATCCAGGCTGIGCTATCCCTGTACGCCTCTGECCGTACCACTGECATCGTG
ATGGACTCCGGTGACGEEETCACCCACRCTGTGCCCATCTACGAGHFETATGCCCTCCCC

Specify your target(s): Advanced primer3 settings
» Multimedia Presentations — By sequence ID, gene name or keyword
» Product Information and Pack e.g. ENSTO0000331789, NM_001101 or X00351 or beta-actin
Inserts
ar
— By sequence
e.q.

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

= Universal Probelibrary 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

-

Muttimedia Presentations

-

Product Information and Pack
Inserts

[C] ENST00000400991.1

[[] ENSTO00000303562.2

[C] ENST00000297904.2

O]  NM_D03367.2

[l NM_207291.1

[l NM_003131.2

] NM_004469.2

AB022275.1

ABOZ2276.1

AB209128.1

AF126533 .1

2669

2103

2110

1732

1531

4343

2128

300

700

5672

238

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

ST ame iengnDescrption

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

[Source:Uniprot'SPTREMBL, Acc:Q8MA64]

B

Pad i dio 3 4

FOS-201 HG
Proto-oncog
fog) (GOIGT
[Source:Unig

FIGF-001H
endaothelial g
(c-fos-induc
[Source:Unig

Homo sapie
c-fos interac]

Homo sapig
c-fos interac]

Homo sapig
response el
(SRF), mRM

Homo sapig)
(vascular en
mRMA

Homo sapig)
partial cds.

Homo sapie]
partial cds.

Homo sapie
(c-fos serun
transcription

Homo sapig

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

NL_0D02367.2 Homo sapiens upstream transcription factor 2, c-fos interacting (USF2), transcript variant 1,
mRNA.

Assay details:

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

e I

Left Primer 449 - 466 B0 gtgacccaggtgggtgtg

Right Primer 21 540 -560 59 43 tgaagggattttggatcacag

Amplicon (112 nt)

gtgacccaggtgggtgtggacggggecagoccagogoccgggoccegocgotgoctotgtg
ccococcaggtocctgoageogeccttoccocgotggetgtgatccaaaatocccttca

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

Transcript overview:

1 M A A A AL A A 1732
N I

439 Au\_\ 570
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Universal-Probelibrary

Po dnesni prednasce:

- Rozumite vlastnostem primeru i zakladnich typu sond a znate

faktory, které ovliviuji jejich hybridizaci a u€innost

- Umite navrhnout optimalni sekvenci primerua i hydrolyzacni

sondy pomoci dostupnych programd a rozumite parametrim

designu



