RT - PCR: navrh pnmeru




PCR (Polymerase Chain Reaction)

Amplifikace specifického useku DNA - princip replikace in vivo
- Denaturace DNA
- Pripojeni primerti na protilehlé fetézce DNA: 3'-OH-konce proti sobé

- Syntéza komplementarniho fetézce podle templatu (ssDNA)
-teplotné stabilni DNA polymeraza

Taq Thermus aquaticus
Tth Thermus thermophilus
Tma Thermotoga maritima
Pfu Pyrococcus furiosus
Pwo Pyrococcus woesei

-dNTP ve formé Na+ nebo Li+ soli
-Mg2+ ionty ovlivnuji aktivitu enzymu a zvysSuji hodnotu Tm u dsDNA

(koncentrace 1 mM - 5 mM)
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Vlastni reakce:

1) PocatecCni denaturace DNA templatu 2 — 5 min / 95 °C.

2) Denaturacni krok (separace fetézcu) 94 —95°C /20 -45s
-umoznuje pFistup primeru

3) Pfipojeni primert 55-65°C/30-90s

- teplota zavisi na Tm primeru a templatu, pro oba primery by méla byt
Tm podobna.

4) Prodluzovani primeru (polymeracni reakce) 72 °C /45—-90 s
-Taq DNA polymeraza syntetizuje DNA rychlosti cca 60 bazi/ s.

Nové syntetizované retézce slouzi jako templaty pro dalSi cyklus.




PCR : Polymerase Chain Reaction

30 - 40 cycles of 3 steps :
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RT-PCR = Reverzni transkripce + PCR - analyza exprese

Transkripce — mMRNA

Reverzni transkripce - mMRNA — cDNA (na principu virové RT)
- Reverzni transkriptaza (RdDp)

- primery — poly T (mMRNA) nebo nahodné nebo specifické

- nukleotidy

intron 1 intron 2 TeuE] DNA
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Kvantitativni PCR (gPCR)

PCR sledovana v realném Case (real-time PCR)
- detekce a kvantifikace fluorescencniho signalu

Pristroj umoznuje:
- cyklicke stridani teplot
- detekci fluorescence

- monitorovani postupu PCR
v realném dase bez
nutnosti detekovat PCR-

produkty elektroforeticky




Navrh primeru

Optimalné:

-18 — 25 bazi 2

- bez vnitfnich sekundarnich struktur E E E E ua
-G+C 40-60 %

- rovnomeérna distribuce oblasti bohatych na G/C a A/T pary

- bez vzajemné komplementarity na 3’-koncich - nevytvari navzajem
nebo samy se sebou duplexy

- bez faleSnych vazebnych mist na matricové DNA

- Tm teplotu 55 — 65 °C

RT-PCR
Primery komplementarni k sekvenci na spojeni exon/exon
(neamplifikuji genomovou DNA)

AGCTGAC TAGA
L

TCGACTG /TCT

PRIMER: TCGACTGATCT




Navrh primeru
1. Vyhledani sekvence genu

2. Navrh sekvence

3. Kontrola — specifity
- tvorby dimer( a sekundarnich struktur (AG® <10 kcal/mol)

- Tm — snizujici se smerem k 3’konci

4. UrCeni délky produktu, Ta - zavislost na iontove sile (Mg)

Vyuziti programu a databazi - napf:
Primer3
Oligo Analyzer 3.0
Oligonucleotide Properties Calculator
Oligo (demo for Windows)

Jiny OligoCalc

WebPrimer
Electronic PCR (serviece at NCBI)

Virtual PCR

PCRIinks.com



http://www-genome.wi.mit.edu/cgi-bin/primer/primer3_www.cgi
http://eu.idtdna.com/SciTools/SciTools.aspx?cat=DesignAnalyze
http://www.pitt.edu/~rsup/OligoCalc.html
http://www.oligo.net/
http://www.basic.northwestern.edu/biotools/oligocalc.html
http://genome-www2.stanford.edu/cgi-bin/SGD/web-primer
http://www.ncbi.nlm.nih.gov/genome/sts/epcr.cgi
http://elanor.sci.muni.cz/cgi-bin/vpcr2.cgi
http://www.pcrlinks.com/
http://www.pcrlinks.com/

Navrh primeru - piiklad

1. Vyhledat sekvenci genu — NCBI (http://www.ncbi.nlm.nih.gov)

Search | Mucleotide ¥ | for

| Limits | Previewindex | Histary | cliphoard | Detais |

Format: GenBank FASTA Graphics More Formats«

My NCBI
Sign In] [F

Downloads  Saver  Links~

MNCHEI Reference Sequence; Mid_0136332

Mus musculus POU domain, class 5, transcription factor 1 (Pou5f1), mRNA

Comrrent Features Seguence

LOCTS
LEFINITION

ACCESSION
WERSION
EETWORDS
S0URCE
ORGANT M

FEFERENCE
AUTHORS

TITLE

JOTTRMAT.

NM 013633 1346 bp uRNL linear ROD 14-FEE-Z010
Mus musculus POU domain, class 5, transcription factor 1 (Poulfl),
uRNA.

NM_013833

NM_013833.2 GIL:125490391

Mus musculus (house wouse)

Mus musculus

Eukaryota; Metazoa; Chordata; Craniata; Vertebrata; Euteleostoni:
Mammalia; Eutheria; Euwarchontoglires; Glires: Rodentia;
Sciurognathi; Muroidea; Muridae; Murinae; Mus.

1 (basez 1 to 1348

Ralston,&., Cox,B.J., Nishioka,N., 5asaki,H., Chea,E.,
Eugg-Gunn, F. , Guo,G., Robson,P., Draper,J.5. and Rossant,dJ.

Fatald requlates trophoblast development dowmstream of Teadd and in
parallel to Cdx2

Tatral avment 137 (3 S[QL-AN3 (P01

Change Region Shown

Customize View

Analyze This Sequence
» Run BLAST

b Pick Prirmers

Articles about the Pou5fl gene

b Gatad regulates trophoblast developrnent downstrearn of
Teadd and in parallel to CdxZ. [Developrnent.

» Stkd0 links the pluripotency factor Octd to the Erk/MAP
pathway and controls extrac [Proc Matl Acad Sci U 5 A,

» Impairment of developmental stem cell-mediated striatal
neurngenesis and pluripoter [Proc Matl Acad Sci ) 5 A,

» DRI

RefSeq Protein Product


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

Navrh primeru - priklad

Feset page  Save search parameters

PCR Template
Enter accession, gi, or FASTA sequence i refseq record is Range
preferred) &) Clear
NM 013633.2 Fram Ta

Forward primer | | | |

Reverse primer | | |

Or, upload FASTA file | |[ Browse.. |

Primer Parameters

Use my own forward primer | o) Clear
(5°-=3" on plus strand) - —
Use my own reverse primer | e Clear
(5°-=3" on minus strand) B .
Min Max
PCR product size -
100 400
# of primers to return o0
Min opt Max Max Ty, difference
Primer melting temperatures 500 £ 3.0 | |3
(T} ' ' '

Flease note the recent change in default Trn calculation g

Exon/intron selection Aretseq mMEMA SeqUence a5 PUH template input s reguired for options inthe section &)

Exon junction span |F'rirner must span an exon-exon junction v | &

Exon junction match Exon at 5 side  Exon at 3 side


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

Navrh primeru - priklad

1. Vyhledat sekvenci genu — NCBI (http://www.ncbi.nim.nih.gov)

2. Navrh primeru — NCBI pick primers nebo samostatné programy

3. Kontrola primeru - Oligo Analyzer 3.0 (na webu) nebo programy (Oligo)

4 0LIGO - Sox2

File Edit Analyze 3Search Select Change Yiew ‘Window Help
BB =S| #[52]2] K

[ Sox2 - Frequencies of 6-mers [GBPRI.FR6]
Frq & Sox2 - Internal Stability
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http://eu.idtdna.com/SciTools/SciTools.aspx?cat=DesignAnalyze
http://eu.idtdna.com/SciTools/SciTools.aspx?cat=DesignAnalyze
http://www.ncbi.nlm.nih.gov/

PRIKLADY STRUKTUR VYTVARENYCH PRIMERY

« Chybné navrzena dvojice primeru, ktera vytvari stabilni
duplex na 3’-konci:

EHTTCHHCCGTTCHHHCHHGCCCT
HGTTCGGCCTHCCTTTHTTTCTCF

« Spravné navrzena dvojice primeru, ktera vytvari pouze
malo stabilni duplex na 5’-konci; na 3’-konci je G nebo C
zarucujici stabilni parovani s templatem:

F??HHHTHHGHCTHGTHHHGCT
FOCTTACTCCACECCTAATACARTCCE

* Chybné navrzeny primer, vytvarejici vlasenku:

FTT??TCH&GG
FAAPAGAGAT



Navrh primeru - priklad

3. Kontrola primeru - Oligo Analyzer 3.0 (na webu) nebo programy (Oligo)

Vé

-Chybové hlaseni

% humanGAPDH templit - Internal Stability
[& humanGAPDH templit - PCR

Optimal Annealing Temperature: B0.3° [Max: 70.17]

Pozition and " "
L =mth Tm ["C] GC [%]
Product 395 93.0 A7.3
Ipper Primer 471 | 20 a24.6 700 029529
Lawwer Primer sa | A E7.1 33.3 3904330

Praduct Trn - Lower Primer Tr: 25.9

Primers Tm difference: 17.5

—C trati - =
EnEEntaion T erminal ztahility of the Upper

Upper Primer: Frirner iz too high.

I ' Loweer Primer; Exceszive difference between
product and primer melting
termperatures.

Free Mg [2+]: CATCAGCRATGCCTCCTGCACCACCAACTGCTTACGCACCCCT
3-end dimer between the GCTAGTCGTTACGEAGGACGTGETCETTFACGRATCCTGECER

b onowalent Cation:

Total Ma[+] Equivalent: 26391 I 8 N A 5 C T T H C



http://eu.idtdna.com/SciTools/SciTools.aspx?cat=DesignAnalyze
http://eu.idtdna.com/SciTools/SciTools.aspx?cat=DesignAnalyze

Navrh primeru - priklad

1. Vyhledat sekvenci genu — NCBI (hitp://www.ncbi.nlm.nih.gov)

2. Navrh primeru — NCBI pick primers nebo samostatné programy

3. Kontrola primeru - Oligo Analyzer 3.0 (na webu) nebo programy (Oligo)

4. Zjisténi optimalni Ta a délky produktu — program Oligo

& Sox2 - PCR

Optimal Annealing Temperature: 52,47 [Maw: 7207

P”fg'ﬁgtﬁnd Tr ['C] GC ] PE#
Product 570 4.7 e | —
Upper Primer 78 20| 706 50,0 4037403
Lower Primer 17 | 20| 7T £0.0 446445

Product Tm - Upper Primer T 24.1
Frirmers Trn difference: 7.1

Concentration

Excezzive difference between

Upper Prirner; 300, 0T product and primer melting a
temperatures. "
Lower Primer; 3000 Ak !

Monovalent Cation: 0.0 mkd 3-end Upper Primer dimer.

Free Mg [2+]: 1.0 mhd

Total Ha[+] Equirvalent: 176.5



http://eu.idtdna.com/SciTools/SciTools.aspx?cat=DesignAnalyze
http://eu.idtdna.com/SciTools/SciTools.aspx?cat=DesignAnalyze
http://www.ncbi.nlm.nih.gov/




