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Typy jednoduchych
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2. Manipulace se sekvencnimi daty
3. Vypocetni analyza sekvenci

4. Manipulace se sekvencemi proteinu



1. Pristup k datum

Pristup k nukleotidovym databazim
NCBI
EBI

Pristup k proteinovym a strukturnim databazim
PDB

Zobrazeni zaznamu v databazich

Ziskavani dat

Konverze formatu

Editace



Sdileni dat v zakladnich databazich

GenBanlk: http://www.ncbi.nim.nih.gov/
NM®I8 National Center for Biotechnology Information (NCBI)

DDBJ: hetos/fww.ddti.nig.cc.p/
National Institute of Genetics (NIG)

EMBL http://www.ebi.ac.uk
EMBL European Bioinformatics Institute (EBI)
European Bioinformatics Institute

7= ExPASy http.//tw.expasy.org
?_. . .
LA Expert Protein Analysis System



http://www.ncbi.nlm.nih.gov/
http://www.ncbi.nlm.nih.gov/
http://www.ddbj.nig.ac.jp/
http://www.ddbj.nig.ac.jp/
http://www.ebi.ac.uk/index.html
http://www.ebi.ac.uk/index.html
http://tw.expasy.org/
http://tw.expasy.org/

Zapis sekvence

Sekvence — zapis posloupnosti
jednoznacnych znaku odpovidajicich
jednotlivym zbytkim (monomerum), ktere

se nachazeji v odpovidajici posloupnosti v
dané makromolekule

DNA nebo RNA od 5-konce k 3'-konci
protein od N-konce k C-konci

pouzivaji se jednopismenoveé kody dle
pravidel IUPAC



Standardni kdédy pro sekvence
nukleovych kyselin podle IUB/IUPAC

A adenosin

cytidin

guanidin

thymidin

uridin

G/A (puRin)

T/C (pXrimidin)

G/T (nukleosid s Keto skupinou)

A/C (nukleosid s aMino
skupinou)

S A< CHGGO

G/C (silnad = Strong vazba)
A/T (slaba = Weak vazba)
G/T/C (not A)

G/AIT (not C)

A/CIT (not G)

G/C/A (not T)

A/GICIT (jakykoli)

mezera (gap) neurcené délky

Z < I OWSsSw’m



Standardni kdédy pro sekvence
aminokyselin podle IUB/IUPAC

alanin

kys. asparagova nebo asparagin
cystein

kys. asparagova

kys. glutamova

fenylalanin

glycin

histidin

isoleucin

lysin

leucin

metionin

asparagin

prolin

glutamin

arginin

serin

treonin

selenocystein

valin

tryptofan

tyrosin

kys. glutamova nebo glutamin
jakakoli aminokyselina
translacni stop (terminaéni kodon)
mezera (gap) neurcené délky

*x X N<S<CHWIXTOUTVZZIrX—-—IOMMOOW?:>



Béezne formaty sekvenci

http://orion.sci.muni.cz/kgmb/bioinformat/seq samples.htm

FASTA

Genbank

EMBL

GCG

PIR

ASN1
|IG(Intelligenetics)
Text


http://orion.sci.muni.cz/kgmb/bioinformat/seq_samples.htm

Formaty sekvenci obsahujici
mnohonasobna prilozeni

Multi FASTA
Phylip

PAUP / NEXUS
Clustal

MSF



Obsahuje pouze IUPAC znaky
Obsahuje jedinou sekvenci

Ptiklad

AACCTGCGGAAGGATCATTACCGAGTGCGGGTCCTTTGGGCCCAA
CCTCCCATCCGTGTCTATTGTACCCTGTTGCTTCGGCGGGCCCGC
CGCTTGTCGGCCGCCGGGGGGGCGCCTCTGCCCCCCGGGCCCETER
CCCGCCGGAGACCCCAACACGAACACTGTCTGAAAGCGTGCAGTC
TGAGTTGATTGAATGCAATCAGTTAAAACTTTCAACAATGGATCT







Zacina fadkem s jedinecnym identifikatorem (ID), nasleduje anotace".

Sekvence zaSina symboly SQ a sekvence je ukoncena ,,/*

Muze obsahovat vice sekvenci

Priklad:

ID AA03518 standard; DNA; FUN; 237 BP.

XX

AC U03518;

XX

DE  Aspergillus awamori internal transcribed spacer 1 (ITS1) and 18S
DE rRNA and 5.8S rRNA genes, partial sequence.

XX

SQ Sequence 237 BP; 41 A; 77 C; 67 G; 52 T; 0O other;

//

aacctgcgga aggatcatta ccgagtgcgg gtcctttggg cccaacctcc catccgtgtc
tattgtaccc tgttgcttcg gcgggcccgce cgcttgtcgg ccgccggggg ggcgectctg
ccccccggge ccgtgecccge cggagacccc aacacgaaca ctgtctgaaa gcgtgcagtc
tgagttgatt gaatgcaatc agttaaaact ttcaacaatg gatctcttgg ttccggc

60
120
180
237



Zacina radkem LOCUS

Zacatek sekvence je vyznaCen ORIGIN a sekvence je ukoncena ,,//*

Priklad:

LOCUS AAU03518 237 bp DNA PLN 04-FEB-1995

DEFINITION Aspergillus awamori internal transcribed spacer 1 (ITS1) and 18S
rRNA and 5.8S rRNA genes, partial sequence.

ACCESSION  U03518

VERSION U03518.1 GI1 1235658
BASE COUNT 41 a 77 C 67 9 52 t
ORIGIN

1 aacctgcgga aggatcatta ccgagtgcgg gtcctttggg cccaacctcc catccgtgtc
61 tattgtaccc tgttgcttcg gcgggcccgce cgcttgtcgg ccgccggggg ggcgectctg
121 ccccccggge ccgtgcccge cggagacccc aacacgaaca ctgtctgaaa gcgtgcagtc
181 tgagttgatt gaatgcaatc agttaaaact ttcaacaatg gatctcttgg ttccggc
//



Poznamka k pouzivanym fontum

Proporcionalni fonty

Arial, Times

Kazdy znak jina Sitka gaattttttt

Nevhodné cttaaaaaaa
Neproporcionalni fonty

Vhodné k pouziti

VSechny znaky stejna Sika gaattttttt

Courier, Monospaced cttaaaaaaa

K editaci jsou vhodné editory, které neukladaji informace o
formatu textu (Notepad, vyvojarské editory — PSPad, aj.)

Nékteré formaty jako napr. GCG obsahuji vnitfni kontrolni
soucty



Surova data — elektroforetogramy ze
sekvenovani v kapilare

Ruzné formaty
*.abi
*.abl
*.scf
Prohlizece
Chromas
ABIView
Ridom Trace Edit
Export

FASTA
Prosty text

B Lip1-il.abl - Chromas =NEEN[ X
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Open Save Export | Print | Next Find Sample: Lipl-il Base 132
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Jednoduché formaty sekvenci maji
omezeni a neobsahuji

Data o expresi genu

Variace a polymorfismy

WWW odkazy na dalSi informace
Specifické informace o klonech



2. Manipulace se sekvencnimi daty

Prepis a preklad podle ustredniho dogmatu

e Replikace
e Transkripce
e Translace — geneticky kod

Prevod informace mezi retézci

e Reverse-complement

Hledani motivu

e Presné

e Podobné

Sekvencni prilozeni

e Parové

e  Mnohonasobné

Spojovani, rozdelovani

. Klonovani in silico



Konverze formatu sekvenci

UNIX-GCG

To Genbank, To Fasta....
From Genbank, From Fasta...

READSEQ, SEQRET
http://www.ebi.ac.uk/Tools/sfc/readseq/

SMS — The Sequence Manipulation Suite v2

http://www.bloinformatics.org/sms2/
EMBL to FASTA
GenBank to FASTA
Reverse Complement
Filter DNA / Protein



http://www.ebi.ac.uk/Tools/sfc/readseq/
http://www.bioinformatics.org/sms2/

Assembly/ kompletace a sestaveni

—

Pokryti oblasti >x-nasobnou redundanci
Identifikace prekryvu, sekvencni piiloZeni

a rekonstrukce sekvence



Prekryvajici se Cteni

Sort all k-mersinreads (k ~24)
Find pairs of reads sharing a k-mer

Extend to full alignment — throw away if not
>95% similar

TACATAGATTACACAGATTACT GA

<11 e 1 —
TAGT TAGATTACACAGATTACTAGA




Mapovani

Vytvoreni sekvencniho prilozeni z jednotlivych Cteni

A LR R\ TV STV AR ) B
NV SN S VST Vo v
E/NZIPE = S YNNI = 2/ U




Odvozeni konsensni sekvence

TAGATTACACAGATTACTGA TTGATGGCGTAA CTA
TAGATTACACAGATTACTGACTTGATGGCGTAAACTA
TAG TTACACAGATTATTGACTTCATGGCGTAA CTA
TAGATTACACAGATTACTGACTTGATGGCGTAA CTA
TAGATTACACAGATTACTGACTTGATGGGGTAA CTA

TAGATTACACAGATTACTGACTTGATGGCGTAA CTA

Derive multiple alignment from pairwise read alignments
Derive each consensus base by weighted voting



Hledani motivu

Hledani slov = usporadana mnozina znaku

GAATTC
GARYTC
GAAN(1-50)TTC



Standardni priklady hledani

RestrikCni mista
Repetice

prime

Obracené (viasenky se smyckou)
Konsenzni vzory
Uzivatelem definované vzory
Otevrené Cteci ramce



Restrikéni analyza in silico

Restrikéni endonukleazy tridy I

Sekvencéné specifické endonukleazy, které Stépi DNA v
rozpoznavanych sekvencich

Prehled dostupny v databazi REBASE- Restriction Enzyme
Database
http://rebase.neb.com/rebase/rebase.html

Sekvence rozpoznavacich mist
Producent enzymu

Reference

Komeréni dostupnost
Sekvence genu
Krystalograficka data

Citlivost k metylaci

REBpredictor — predikce rozpoznavaci sekvence u novych
enzymu

Rebase genomes — identifikace genu pro RE v genomech



http://rebase.neb.com/rebase/rebase.html

Software pro restrik€ni mapovani

Konstrukce restrikCnich map na zakladé analyzy sekvence DNA —
vyhledani restrikCnich mist

Nezbytny predpoklad pro klonovani
Interpretace RFLP polymorfizmu
Simulace vysledku gelové elektroforézy restrikCnich fragmentu
Virtualni klonovani
Viytvoreni kvalitni grafiky ilustrujici restrikCni mapy
RestrictionMapper (http://www.restrictionmapper.org/)
WebCutter (http://www.firstmarket.com/cutter/cut2.html)
NEB Cutter v2.0 (http://tools.neb.com/NEBcutter2/)

EMBOSS Restrict
(http://bioweb.pasteur.fr/seganal/interfaces/restrict.html)

Restriction Maps
(http://arbl.cvmbs.colostate.edu/molkit/mapper/index.html)

PDRAW32 (http://www.acaclone.com/)



http://www.restrictionmapper.org/
http://www.firstmarket.com/cutter/cut2.html
http://tools.neb.com/NEBcutter2/
http://bioweb.pasteur.fr/seqanal/interfaces/restrict.html
http://arbl.cvmbs.colostate.edu/molkit/mapper/index.html
http://www.acaclone.com/

Vysledky restrikéni analyzy in silico

Enzymy — vystup tabulka

Kompletni sada

Komercni sada

Které sekvenci nestépi

Ktere Stépi — pocet a pozice rozpoznavacich
mist

Linearni nebo kruznicova mapa sekvence se

znazornenim pozice restrikCnich mist
Grafika

|dentiflikace ORF a translace do proteinu




NEB Cutter

http://tools.neb.com/NEBcutter?2/

G' e |:——“=:,, http://tocls.neb... O~ B & ” {2 NEBcutter

& NV ENGLAND
Bio,

S’ L

Display:

GC=51%, AT=49%

- NEB single cutter restriction enzymes
- Main non-overlapping. min 100 aa ORFs

ORFs:

a: 286 aa
b: 133 aa
c: 1158 aa

B=zeYl
AlwNI

Circular Sequence: 108752

Cleavage code
I | blunt end cut

.| 5 extenzion

o | 37 extenzion

T | cuts 1 strand

Pcil
AFLIII
Bzpll
Sapl
B=zanl

*T=pMI
*Aval
*3mal
EamHI
#hal
*#Sall
*Accl
*HincIl
Shfl
Pstl
BfuAl
E=pMI
Sphl
HindIII

Szpl

|He].p| |Cmnmem:5|

Enzyme name code
Available from NEE
Has other supplier
Mot commercially awvailable
#: cleavage affected by CpG meth.
#: cleavage affected by other meth.
(enz.name): ambiguous site

WARMIMG: Mot all enzumesz shown
See linear display

#P1uTI *5F0l ¥Marl #Kasl

BztiPI Hoel

Eco0lia]
#patll #Zral

wmnl
MrerITT *Big]
#B=rF1 Seal
Bpm1 W
Bzal

+.100% -



http://tools.neb.com/NEBcutter2/

Vyhledani otevienych étecich ramcu

ORF (Open Reading Frame)

[] [ [ [] \V4

terminaénim kodonem

Vysledek je zavisly na pouzitém genetickém kodu
U prokaryot, které nemaji introny je zakladem
hledani genu
U eukaryot zpravidla vyuzivame analyzu
sekvenci komplementarni DNA (cDNA)



ORF Finder (Open Reading Frame Finder)

http://www.ncbi.nlm.nih.gov/qorf/gorf.html

= ORF Finder *

€ > C A [ wwwncbinlm.nihgov/gorf/

e
K
m

- ORF Finder (Open Reading Frame
= Ne:I Finder)

PubMed Entrez BLAST OMIM Taxonomy Structure

NCBEI The ORF Finder (Open Reading Frame Finder) is a graphical
analysis tool which finds all open reading frames of a selectable
minimum size in a user's sequence or in a sequence already in the

Tools

for data mining da.tabase.' . . .

This tool identifies all open reading frames using the standard or

GenBank alternative genetic codes. The deduced amino acid sequence can be

sequence saved in various formats and searched against the sequence

submission support database using the WWW BLAST server. The ORF Finder should be
and software helpful in preparing complete and accurate sequence submissions. It

FTP site is also packaged with the Sequin sequence submission software.

download data and

ctwe Enter Gl or ACCESSION
or sequence in FASTA format
AF513857

S
FROM: TO:

Genetic codes
| 11 Bacterial Code El



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

Translace in silico

6 moznych Ctecich ramcu
Vymezené oblasti - exony

Ja

Ky geneticky kod?
Databaze genetickych kodu v NCBI

nttp://www.ncbi.nim.nih.gov/Taxonomy/Utils/wp

rintgc.cal



http://www.ncbi.nlm.nih.gov/Taxonomy/Utils/wprintgc.cgi
http://www.ncbi.nlm.nih.gov/Taxonomy/Utils/wprintgc.cgi

EMBOSS Transeq

http://www.ebi.ac.uk/Tools/st/emboss transeq/

Felfal=s)
(- @| [ http://fwww.ebiac... O~ B C ‘ . EMBOSS Transeq < Sequen.. * Tny * {é}

EMBL-EBI Services = Research | Training | Industry = About us =

EMBOSS Transeg

Input form Web services Help & Documentation =, Share ®. Feedback

Tools = Seqguence Translation > EMBOSS Transeq

EMBOSS Transeq

EMBOSS Transeq translates nucleic acid sequences to their corresponding peptide sequences. It can translate to the
three forward and three reverse frames, and output multiple frame translations at once.

STEP 1 - Enter your input sequence

Enter or paste a set of DNAJRNA | sequences in any supported format:

Or, upload a file: | Prochazet.. |

2
3
F (Forward thres frames) CODON TABLE

-1 | Standard Code v

-2

-3 ost users and, for that reason, are not visible. s
— IR (Reverse thrae frames)
6 (All six frames) H100% -



http://www.ebi.ac.uk/Tools/st/emboss_transeq/

Priklady translace in silico

é Ehmnrar matics Rasourca Portal

Translate Tool - Results of translation
Open reading frames are highlighted in - Please select one of the following frames

53 Frame 1

LLIQQAKSNSDTTP

5'3 Frame 2

Y-SHNELNRTVITQRROCHWILVVOCHRV--ATGWELESIAF-LE-IVIEL-AQSLHVWE-I

-LEHHYLNLY-NTS5-F
KL-QIVEILSLHAVVAVFQL-EKEKIFP

5'3 Frame 3

INPTS-TEQ-HNAGNATGYLWCHVIGYDRLLVGN-NHOSHFN-NE-——-HCRHNRYTCGSE—
R-5TI--PN-THWSFLYERRS-RITERTARLSL-RRCRTWL-ESSCVITISIYIRTPVNS

NE SRR Y CHCHRNWRYSSYRRRKYE -7C-S



Priklady translace in silico
EMBOSS Sixpack

Input form | Web services @ Help & Documentation

Results for job emboss_sixpack-120141006-192122-0940-32029869-oy

R (=111 B8 | Tool Qutput || Submission Details

Download Sixpack File
EMBOSS_ 001

L L. I ¢ ¢ &2 K S5HNIS5DTTUPARZMUPILTIDT Fl
¥ *# 5 N KL R RTWVTGQURZEOQCHTWTITL FZ
I W PT3535 * I EQ * HNAOGUHNA AWTIGTYL F3

1 TtattRaTccallhalTRALStCGRRCAGTGACRCAREGEOGECARTGOCATTGGATRACT a0

=] : | e et I :

1 BataaTthgotTGTtCGATTtaGCTIGTCACTGTGTTGOGFOCGTTRACGETARCCTATGE a0
¥ W I wCCALUDV FILS3SWVV GLZLIGHNZSYW Fa
¥ I L. ¢ vV L * I 58 € H C L & P L A M P Y F5
* *+ b L L 53 F RV T WV CUEREZERI CHW®WQ2TIS5 Fd

Cc 6 a M 5 066G M I G Y WUILETETIUH U RTI Fl

VvV vV g CHUEBEWV * *= 3 I G W HKTILIEKS5IZAF F2

W NV TG Y DRILILWVGDN=* N QS5 HF F3

8l TGIGETGCRATGTCRCAGGETATGATAGSCTATTGGTTGGRARRCTGRARATCAATCGCRATT 120

i—| : | T Attt I :

el ACACCACGTTACRGTGTCCCATACTATCOGATRARCCRRCCTTTGACTTTAGTTAGCGTAL 120
Q P A I DCU&PTITIUP* QN3 WV 5 ILUEM Fa
K HHLTTWV?®PY 5L 5 NTUPVFQT F * D C F3
T T ©€¢ #H » L T H Y A I P Q F 5 F D I & N 4




DalSi typy analyz sekvenci DNA

Analyza vyuziti kodonu

Klonovani in silico, konstrukce vektoru
Navrh sekvenci oligonukleotidu
orimery pro PCR

orimery pro sekvenovani
nybridizacni sondy

Parove pfilozeni sekvenci, stanoveni identity a
podobnosti

Mnohonasobné prilozeni sekvenci




Klonovaniin silico, konstrukce vektoru

Kombinace segmentu sekvenci
zname/neznameé funkce
Plazmidy
prebiraneé z databaze
zpravidla znamé funkce
Inzerty — obvykle nové sekvence

C
C
C

nala
nala

nala

Nomenk

Kterizovane restrikCni mapou
Kterizované sekvenci DNA
Kterizované funkci

atura pro konstrukty neni stanovena



Clone Manager (Sci-Ed Software)

http://www.scied.com/pr cmbas.htm

Clone Manager || | ]

File Yiew Clone Map Prmer Align  Discover Operations Window Help

_Dlirq S| EBEMIFENEE=2ER]= 2@

" =

SYNPUC18V (2686bps) [ |- | ]
%o @ | @ EAE R XS w0
EESF‘ILI ¥  Enzyme Sites 44
BanIl -~
Sapl Eco53kI Marme Pos Type
Sacl Apol 230 sc §
Accesl EcoRl 230 .
o Kpnl o sc 5
ﬁﬂbi Aval Banil 236 sc 3
Geal 2r Smal Eco53I 236 sc bl |z
Sfol E
BseYl Xmal :
BstAPI BarmHI Sacl 236 sc 3
. Ndel Xbal AccsSI 242 s §
HI'IJNI ACCI ,
HiI-ICII KI:II'II 242 s 3
Pfol Sall Aval 246 sc 5§
EE%IMI smal 246 sc bl
Ecsl?l':'gl Pstl ¥mal 246  sc 5
d Sphl .
703l Hlii'n N BamHI 251 sc §
Sep] ¥bal 257 sc o
P Accl 263 sc 5
HincII 263 sc bl
Ath}SEII ¥mnl Sall 263 sc §
BarFl Scal BispMI 267 sc 5
Bpmil Tsol ;
NmeALl Shfl 263 aC 3.
Pstl 209 sC 3
Sphi 275 s 3 i
Map | RMap Sequence Features Info

-



http://www.scied.com/pr_cmbas.htm

3. Vypocetni analyza sekvenci

Pocet residui
Frekvence residui
Konverze formatu

Analyza vyuziti kodonu
Design oligonukleotidu a primeru



nalyza vyuziti kodonu (codon usage)

uziti synonymnich kodonu

neni nahodneé

je rozdilné u ruznych genomu, které maji urcité
preferované kodony pro urcité aminokyseliny

Databaze vyuziti kodonu
http://www.kazusa.or.jp/codon/

The Human Codon Usage Table



http://www.kazusa.or.jp/codon/

Navrhovani sekvenci primeru pro PCR

Standardni primery

Modifikované
oligonukleotidy na 5'-
konci pro klonovani

Oligonukleotidy jako
hybridizacni sondy pro
real-time PCR

specificnost
jedineCnost

PCR : Polymerase Chain Reaction

30 - 40 cycles of 3 steps :

‘ #m ” ”m % P Step 1 : denaturation

1 minut 94 °C

¥ Step 2 : annealing
5

45 seconds 54 °C




PCR - Syntéza obou retézcu u specifické sekvence

5 3’
TTGAGAAAGGAATAAGCAGAATTCGTTCCAAAAAGAATGAGCTGTTGTTTGCAGAAATCGAGTATATGC
AACTCTTTCCTTATTCGTCTTAAGCAAGGTTTTTCTTACTCGACAACAAACGTCTTTAGCTCATATACG
3 Piimy (forward) dNTPs ! S
o primer 3 4

TTGAGAAAGGAATAAGC —BNAPOLT—
AACTCTTTCCTTATTCGTCTTAAGCAAGGTTTTTCTTACTCGACAACAAACGTCTTTAGCTCATATACG
3’ 5
5’ 3’

TTGAGAAAGGAATAAGCAGAATTCGTTCCAAAAAGAATGAGCTGTTGITTGCAGAAATCGAGTATATGC
<—pnAapPoL - TCTTTAGCTCATATACG

| o2 ;
v dNTPs Zpétny (reverse) primer
5 3’

TTGAGAAAGGAATAAGCAGAATTCGTTCCAAAAAGAATGAGCTGTTGTTTGCAGAAATCGAGTATATGC
AACTCTTTCCTTATTCGTCTTAAGCAAGGTTTTTCTTACTCGACAACAAACGTCTTTAGCTCATATACG

3, 5,
S 3’
TTGAGAAAGGAATAAGCAGAATTCGTTCCAAAAAGAATGAGCTGTTGTTTGCAGAAATCGAGTATATGC
AACTCTTTCCTTATTCGTCTTAAGCAAGGTTTTTCTTACTCGACAACAAACGTCTTTAGCTCATATACG

ck &




Vybeér vhodné strategie pred
navrhem primeru

K ¢emu jsou primery urCeny
Standardni end-point PCR
Sekvenovani
Detekce jednonukleotidovych polymorfizmu (SNP) nebo variaci
Studium metylace
Real-time PCR
Sondy pro microarray
Degenerovana PCR
Multiplex PCR

Z jakych dat vychazime
Jednoducha sekvence DNA / proteinu
Sekvencéni pfilozeni DNA / proteinu
GenBank ID/Gene ID/rsSNP ID



Pravidla pro design primeru pro PCR

Relativné snadna vypocetni zalezitost —
prohledavani sekvence a identifikace kratkych
sekvenci spliujicich urcita kritéria

Délka primeru

Obsah G+C

Teplota Tm

Specificita

Komplementarita primerovych sekvenci

Sekvence 3‘-konce



Jedinec¢nost primeru

Na jedineCnost primeru a jeho hybridizacni
vlastnosti (annealing) ma vliv delka primeru a
velikost templatové DNA

Délka (17 — 28 béazi dlouhé)

Mozna hybridizacni mista primeru by se take
nemela nachazet na DNA tvoricich pripadné

kontaminace vzorku
Templatova DNA

57 .. .TCAACTTAGCATGATCGGGTA. . .GTAGCAGTTGACTGTACAACTCAGCAA. . .3’

O119VV1091 AVLO91I0VVOLOVI SLLOVV}DOL

Primer1 5”-TGCTAAGTTG-3~ Neni jedinecny!

Primer2 57”-CAGTCAACTGCTAC-3” JedineCny!



Zastoupeni bazi

Zastoupeni bazi ovliviiuje vlastnosti hybridizace a
reasociace primeru

Z&adouci je ndhodna distribuce bazi bez oblasti
bohatych na AT nebo GC

Obvykly obsah G+C, ktery poskytuje stabilni
hybridy je 40-60 %, ale zavisi také na obsahu
G+C templatu

Templatova DNA
57 .. _.TCAACTTAGCATGATCGGGCA. . .AAGATGCACGGGCCTGTACACAA. . .3’

1091V 1v90099.L L5 L¥0 ;D230



Teplota Tm (Melting temperature)

maji T,, teplotu 50 — 65 °C
T — O,3XTPrimer 4 0’7 ><'|'Produkt . 25
m m

a

kde T, Primer |€ hodnota T, nejmene stabilniho
paru primer-matrice a T, Produkt je hodnota T,
amplifikacniho produktu.

Orientacne Ize vypocitat T, podle vztahu:
T, =2(A+T) + 4(G+C)
T,=T,,=5°C



Vnitrni sekvence a struktura primeru

nejsou komplementarni navzajem na 3’-koncich, takze nevytvareji
navzajem nebo samy se sebou duplexy

neobsahuji vnitini sekundarni struktury
Chybné navrzena dvojice primeru, ktera vytvari stabilni duplex na 3'-
konci: 5 ATTCRACCGTTCARACTAGCCC 3
3 ETTCEGCCTACCTTTATTTCTC B

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:

B F?WF@?HCTH?TMGC 3
FOCTTACTCCACECCTAATACARTCC R

Chybné navrzeny primer, vytvarejici viasenku:

5 T??TTCHRGGE
JAAANGAGAT



Hairpin

3 GGGALA—
|
5 TATCTAGGACETTA—

3 GGGAA—
|1 -k

- TATCTAGGACCTTﬁrJ

Self-Dimer
3 oz Dimer

3" GEGLLAATTCCAGGZATCTAT 5@

11 L1 farwward primer
5' TATCTAGGACCTTAAALAGGG 3
S TATCTAGGACCTTAAAAGEE: 3

RN
4 hp 3 CATGGAAACGTAGGAGAC 5
3" GGGAAARATTCCAGGATCTAT 5 reverse primer

11
5' TATCTAGGACCTTRALALAGGG 3



GC svorky a 3'- koncova stabilita

GC svorka

Pritomnost G nebo C mezi poslednim 4
bazemi na 3’-konci primeru

Zasadni pro zvyseni prevence falesného
prodluzovani a zvyseni specificnosti primeru
>3 G nebo C v blizkosti 3'-konce jsou vsak
nezadouci

Maximalni 3’-koncova stabilita

Maximalizace AG poslednich'5 bazi na 3'-
konci primeru.



Jedineénost primeru

na matricové DNA nemaji faleSna vazebna mista
Nespravné navrzeny primer s faleSnymi vazebnymi misty

029 ARGGUTAGAGALAANDTATGG (1045)3"

na templé.tOVé DNA: 3(348) LLEC T ACCE Lt - L acc [365)5

5(102%) ARGGCTAGRGARAARTATEG (1040)3
Mg tttgtattgoattatatacc (12105

B'1024) M?GCT%G%?W?%TGG (1048)3"
PN tocatttttottCttatotL (4145

Spravné navrzeny primer, ktery nema faleSna vazebna
m ISta na tem platu ' L'[2470) CCTH%CHTT—\ATCCGCACCTCHTTCC (245233

[T
N taaatoetattagtttacacataaca (115

5(2476) CCTARCATARTCCGCACCTCATTCC (2452)3
Mzl caattgtaactataactgogttate (32355

B'2476) (}ICT%'\?HTETCCGCHCCTCHTTCC (2452)3"
tatt

[ I
M gtattgoattatatacctotgttag (12185

B'2478) CCT%\J?&F%’FA%\_T"CCLTJ(FACCTCAT"TCC (245273
I4eY) atattgta-tatacgaactaaatot (14925



X

Kdy je primer jeste primerem?
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Pro navrh primert se obvykle pouziva
specializovany software

= Selected Primer:
Melting Temperafture [21-mer] TS
L o E us.seq
- FUCT9 SEQ 2 p— - O Current Oligo
Graph_Zoom Options [pos:] 20 [Tp:] &45 S TITEeTT pCBIu3 -269U21 Upper Primer
U 1 [1o |20 |ER] |E) |50 5 CGGCGCCAGATCTGGTACCCA 3°
k| |Sequence Length: 1342 | Length: 21-mer
-ﬁ— Current Dlige (+ strand) 5° Position: 269
5° CCCGCCTGATGAATGCTCATE 3° L 78S °C
Length: e a6 (25 °C): -46.1 keal fmol
....................................... 5 Position: 1373 Dege'neracy g 1
Tir 721 o°¢ P.E®: 542/542 ;
e
[TCGCGCGT T TCOGTGATGAC 46 (25 °C):  -42.7 keal/mol 17E: 5.12 nmol/ Azen
TCGCGCGTTTCRGTGATGACGGTGARRACC TCTGACACAT GCAGE TCCCBGAGACGETC Degeneracy: i 231 pgf Azen
) FIGCGCGCARAGCCACTACTECCACT T T GGAGACTGTGTACG T CORGOGLLTC TGLCAG Srage >
LOwER ] TGTACGTCGAGEGCCTCTGN e s i pCEIu3 :817L21 Lower Primer
MR Bl Hog Uoke 50D LS Sk B 17€: e 5° TACCGGGTTGGACTCAAGACG 3°
24.0 pgf Azen
Length: 21-mer
Dok display mode Bar graph mode Current Olige (- strand) 3" Position: 217
5° GATGAGCATTCATCAGBCGG6 3° Tm: €35 °C
PE*- 527 AG (25 °C): -41 .4 kealfmol
i imi 1 4.80 nmolf Azco Degeneracy : 1
Lower Primer False Priming Sites =] 1/E: 1.7 pad Azen PE®- snz/502
H1SHPI1E | 17E- 4.29 nmolf Azsn
Lower Primer - M13MP18:6310L19 (positive strand) - 32.0 pof Azen
Priming efficiency of the perfect match iz 422 Cabove the threshold) =

Priming efficiency : 425 (above the threshald)

=es28) ITNTIE ot
3"(63F28) ccooaagggtcagtgetge (6310)3"

PCR

pCElu.seq

Priming efficiency : 205 (above the threshald)

5(6328) GGTTTTC??T?TCT??T?? (6310)3"
3(626) agooaatggte——tgotge (610)5°

Priming efficiency : 194 (abowve the threshold)

5(6F28) GGTTTTC??T?T?TC?T?? (631003
3'(808) gtaatatggteagtectge (79005 Pns::::::hand Trm [°C] GC [%] PE®

Optimal Annealing Temperature : 52.3° (Max: 72.07)

Priming efficiency : 155 (above the threshold)

Product 1352 a0 513
5°(6328) GGTTTTCCCAGTCACGACG (631003" B
T e {I | Il.l ItII R Upper Primer A 722 47 6
ctaaq {ulr] = [=3
9a9niaa e Lower Primer 1768 21| 799 57.1

Priming efficiency - 121 N

5(6328) GGTTTTC-CCAGTCACGACG (6310)3" bredus ik lepenBrimer o |52
MR Primers T, difference: T.E

3'(5989) agooaagtggtc-getotge (597115

Concentration | | Terminal stability of the [

Lower Primer - H13MP18:6310L19 (negative strand) Upper Primer 000 M | | Lowet Primer is too high. [~ |
Priming efficiency of the perfect match is 428 Cabove the threshold) " -

Lower Primer 200.0 nM
hEaminglefficiency, e Monovralent Cation |50.0 mH ||
5(6F28) ElFGTTT'I'CCCHGTCHCEliHCG (6310)3 Erce Hg[2+] 0.7 mM =5

F°(5744) cooooaagogggooactge (S76215° |

Total Na[+] Equivalent: 1555

] bz




Poéitaovy navrh primeru

Umonuje rada molekularné biologickych programu

Néktere jsou volné dostupné na internetu
Primer3
Primer3Plus
PrimerZ
PerlPrimer
BioTools
WebPrimer

Kalkulatory vlastnosti primeru

IDT Oligo Analyzer
(http://eu.idtdna.com/SciTools/SciTools.aspx?cat=DesignAnalyze)

BioMath (http://www.promega.com/biomath/calc11.htm)
PrimerBlast

UCSC In-Silico PCR

AutoDimer



http://eu.idtdna.com/SciTools/SciTools.aspx?cat=DesignAnalyze
http://www.promega.com/biomath/calc11.htm

Oligo Calculator

Oligo Calc: Oligonucleotide Properties Calculator

Enter Oligonucleotide Sequence Below

OD calculations are for single-stranded DNA or RNA

Mucleotide base codes

Reverse Complement Strand(5" to 3°) is:

5' modification (if any) 3' modification (if any) Select molecule
v v ssONA r
50| ni Primer
1| Measured Absorbance at 260 nanometers
50| mi Salt (Na™)

| calculate || Swap Strands || BLAST ][ mfold |

Phy:i:ql Concztant=s Melting Temperature (Tyy) Calculations

Length: 0| Malecular Weight: 4 GC content: % 1 *C (Basic)
1 ml of a sol'n with an Absarbance of 1/ at 260 nm 1 C (Salt Adjusied)
is microMolar 2 and contains micrograms. 3 Lodse el
Rink calfi"kK*maol) deltaH Kcalimol
deltaz Kealimol deltas cal/{"K*mol)
Deprecated Hairpin/self dimerization calculations
5 ¥ [(Minimum base pairs required for single primer self-dimerization) [ i ]
4 ¥ [(Minimum base pairs required for a hairpin) Self- nplementarity

Citation: Kibbe WA, "QligoCalc: an anline aligonucleoatide properties calculator'. (2007)



Primer 3 (ttp://frodo.wi.mit.edu/primera/input.htm)
f@ Primer3 Input (version 0.4.0) - Mozilla Firefox g@-\

Soubor  Upravy  Zobrazeni  Historie  ZaloPky  Mastroje  Mipovéda

6 d c {HT W hkkpe g fFrada.w, mik. edugprimer 3 finput, btm T T "-"- _;.

L' Primer3 Input {version 0.4.0) + -

| Checks for mispriming in template. |tlis claimer |P1‘i1ner3 Home

| Primer3plus inteirface | cautions | FAQ/WIKI

. ]
‘ Prllner:) (w. 0.4.00 Pick primers from a DINA sequence.

Paste source sequence below (0'-=3', sting of ACGINacgtn -- other letters treated as I -- numbers and blanks ignored). FASTA format ok Please
I-out undesirable sequence (vector, AT.TTs, LINEs, etc) or use a Mispriming Library (repeat ibrary): | MONE K4

*3A44kb001 [org=3taphyvlococcus aureus] [strain=CCM §85] [clone=7/IV] 3taphylococcus aureuss s
EcoRI-clone from common 44 kKb Zwmal fragment -
GA AT T AR LR ARG AR A G T T AL LA A G AT TAC A A G TAA A G AT A AT T TG G TATAT TG TATGGAGLAGGATTTCATATTTGTALLGGCG
A AT TAT TG GA LA AT A AT e TG A AGAT TG TC TG T T TG T TTAGA LG T TTTAAG T GAT TAA T CALGCACAC TCAAATAGTGTTATALTTAT
A AT GAATA T GG T T TG AT AL G T T A G A L AT G AT G TTTCAG G TTTAAT TG TG TATAAAGTTT TG TGATTGCATAAGAGAT GO GG TACTA
AATGTTATTATTAAG TG TG AC G AGTATCATTAGT TATAAAATGTAGC TG T TARAAGTCALALATACATCGAATGTAGTTAGGCATATALTATL ™|
£ >

Pick left primer, [ Pick hybridization probe (internal Pick right primer, or use right primer below
or use left primer below: ohgae), or use oligoe below: (5" to 3' on oppostte strand):

Fick Primers H Feset Form

sequence Td: A string to 1dentify your output.

E g 50,2 recquires primmers to surround the 2 bases at positions 50 and 51, Or mark the source sequence with
[and | eg . ATCT[CCCC|TCAT. . means that primers must flank the central CCCC,

Hokowo

Targets:



http://frodo.wi.mit.edu/primer3/input.htm)

@ Primer3 Input (version 0.4.0) - Mozilla Firefox g@

Soubor  Uprawy  Zobrazeni  Historie  ZaloPky  Mastroje  MNapovéda

@ - c (g NN RebpefFrodi . wi. it edu)primer 3finput. bt i .l"— ,,.r.

L Primer3 Input {version 0.4.0) = -

~N
[ Fick Frimers ] [ FesetForm u
segquence Id: A string to 1dentfy vour output.
- L E g 502 recquires primers to surround the 2 baszes at posttions 50 and 51, Or mark the source sequence wath
SHLAEE. [and Jeg  ATCT[CCCCITCAT. . means that priners tnust fank the central CCCC,
Ezcluded E g 401,77 68,3 forbads selection of primers i the 7 bases starting at 401 and the = bases at 63, Or marlk the
Eegons: source sequence with < and > e g | ATCT=CCCC>TCAT . forbids primers in the central CCCC
Product Size Eanges | 150-250 100-300 301-400 401-500 501-600 B01-700 701-850 851-1000
HMumber To Eeturn & Ilax 3' Stabdity 9.0

Wlax Eepeat IWispriming |12.00 Pair MMax Eepeat Misprirming 24.00
Iae Template Mspnming (12.00 | Pair Iax Template Jispriming |24.00
[ Fick Frimers ] [ FesetForm ]
General Primer Picking Conditions
Primer Size  IMlinc (18 Ot |20 Wfam |27
Pritner Trn Ming (R7.0 Opt: (BO.0 Ifas: |63.0 Wlaz Tm Difference: 1000 | Table of thermodynatnic parameters:  Breslauer etal. 1956 v
Product T M Cipt: Ilax
Prirner GC% Min: 20.0 Cipt: Mlaz: |80.0 _

W

. Ee T B B T

Hoktovo




@ Primer3 OQutput (primer3_results.cgi release 0.4.0) - Mozilla Firefox E]@

soubor  Uprawy  Zobrazeni  Historie  Zalodky  Mastroje  Mapowéda

6 A c gt W httpaFrodo.wi.mit, eduycgi-binfprimer 3-web-cgi-bin-0,4.0/primer3_resulks. cgi Nl "l- “;.

Y Primer3 Output {primer3_results.cgi... -+ -

FRIMER PICEING REESULTS FOR 3A44kb001 [org=S3taphvlococcus aureus] [sStrain=CCHM 335] [clone=7/IV] Staphylococcus aure

No mispriwming likbrary specified

Uzing l-kbased sequence positions

OLIGD ztart len T g any i' zeq

LEFT FRIMER 159 25 57.21 F2.00 6.00 2,00 AATCAAGCACACTCAAATAGTGTTL
RIGHT FPRIMER 429 25 55.40 F6.00 4.00 3.00 AACTCCTATGAAGACAMRCCTTTTTC
SEQUENCE SIZE: 2052

INCLUDED REGICHN 3IIZE: Z052

PRODUCT SIZE: 271, PAIR ANY COMPL: 5.00, PAIR 3' COMPL: 3.00
TARGETS (start, len)*: 200,200

1 GAATTCAAAACCAG ARG TG TGAAALAGCCATTACCAAGTAAAGATALTTTGGCTAT

61l ATTGTATGGAGAAGGATTTCATATTTGTARRAGGC GAATTATTTGGAAAACATCGACAT GG

121 TGAAGATTGTCTGTTCTGTTTAGAAGTTTTAAGTGATTAATCAAGCACACTCARATAGTG

el e e e e

131 TTATAATTATAAATGAATATGGTTTGGATAAGTC TGAGACAATGCATGTTTCAGECTTTA

e e e e e i ol e el el e e

241 ATTGTGTATAAAGTTTTGGTGATTGCATAAGAGATGGC GG TACTAAATGTTATTATTALG

e e e i e e e e el el el e e o

301 ToTGCACGCAGTATCATTAGTTATARAATGTAGC TGTTARAAGTCAAAAATACATCGAAT

e e e i e e e e el el el e e o

36l GTAGTTAGGCATATAATATAAAAAGAGTTTTCAATTACTCAATAGAAAAAGGTTGTCTTC

I T P P TR R

3 b

Hokowvio




Primer3Plus — rozSifeneé rozhrani (2007) Primer 3
http://www.bioinformatics.nl/cqi-bin/primer3plus/primer3plus.cqi

(=] =]

G'\“"- http://www.bioinf.. O ~ & C ” L% Primer3Plus | | kAT
Pri 3Manag Help ~
. rimer3Manager @]
Primer3Plus
pick primers from a DNA sequence About Source Code
Task: Im Select primer pairs 1o detect the given template sequence. Optionally targets and | PickPrimers I | T o
- imcluded excluded regions can be specified
Main General Settings Advanced Settings Internal Oligo Penalty Weights Sequence Quality

Sequence Id:

Paste source sequence below Or upload sequence file: Prochazet. . Upload File

Mark selected region: | <= || [1 || {} || Clear |

Excluded Regions: < | |>

Targets: [ | ]

Included Region: { | | h

[ Pick left primer [JPick hybridization probe IIPick right primer or use right primer ]
or use left primer below. (internal oligo) or use oligo below. below (5'-=3' on opposite strand).

<



http://www.bioinformatics.nl/cgi-bin/primer3plus/primer3plus.cgi

Primer Z.
streamlined primer design for promoters, exons

and human SNPs
http://genepipe.ngc.sinica.edu tw/prlmerz/bequesmn do

€« GF £ - 8| K pimez

A high performance bioinformatics pipeline for large-scale
GenePipe) Pz

human genomic variation studies
HIS 0]‘"'““““"” j NCBL <ol v72 / dusne 137 Home DB Info! Blog | About Us | Help FAQ History

JarioWatch PrimerZ QualiSeq Affyrmation SeqTool 1 NCBI 37.2 Switch to NCBI 36.3

: Primer Z:

+ Main Menu ) 5 2
L streamlined primer design for promoters, exons and human SNPs

I— Tsai, M.F., Lin, ¥.1., Cheng, ¥Y.C., Lee, K.H., Huang, C.C., Chen, Y.T. and Yao, Adam (2007)
HHe PrimerZ: streamlined primer design for promoters, exons and human SNPs, Mucleic Acids
» Release Notes Research, doi:10.1093/nar/gkm383 Full Text

Species
" News [Fuman g

» 2013.07.03 uery B

Update Ensembl . z

e Primer for | Promoter regions and exons (NCBI) v|

release 72.
» 2013.05.22 fficial bol : ]

Fix bug of Gene Name (NCBI Official Symbol) Maximum Genes : 200

masking indel h

snp. ! ® Input Genes C'Upload a File
» 2013.03.05 e

Update Ensembl Prochazet...

database to

release 70.
Result Preview sl

Upload Parameters | v
Mask SNDs



http://genepipe.ngc.sinica.edu.tw/primerz/beginDesign.do

Oligo

|£:/ Oligo 7 Demo - Human elF -4E.seq [._][E]ﬁ
File Edit Analyze Search Select Change View ‘Window Help

BREREZESE AR

91, Sequence = =

File: Human elF-4E . zeq
DA Sequence Selected Oligo  Position Length & Feature Lacation
Sequence Length: 1868 nt | J©) & Forward Primer 37 22 1 |=source -15.1830
Reading Frame: +1 Ji) B |Reverse Primer | 1061 bl
Current Oligo Lenogth: 2t | ST B Upper Oligo 955 il
Position: 956 O Lowver Cligo - -
5| b 494°% | D PCR Product [65,—] rt
|'| Iﬂ:l |'|I:l:l |'|ﬂ:l IZ:I:I IE‘H:I |3!:l:l Iam |4III |4ﬂ:l |EII IH:I IE:III IE:E:I ITIII ITE:I I&:l:l IHJ IH:I:I Im:l |'|I:l:l:l |'|I:ﬂ:l |'|'|III |11m |'|2|:l3 |'|Eﬂ3 |'|3!:l:l |'|3ﬂ:l |'|dl:l:l I'Mﬂ:l |'|EII |'|m |'|E|III ||Eﬂ:l ||7III |'|7ﬂ:l |'|&:I:I
pos: | | trt: | |
ceewo 9000880, 88,8 %8, e, e, e e, e, o8, e, 19, 1980
TGECATTTCTATACTTTACAGG
ACATACAGATTTTACCTATCC
AT TACCATTAATTACATACAGAT T T TACC TATCCACAATAGTCAGALLLCARCTTGGCATT TCTATACT T TACAGGALA LALLM TTCTGTTGTICCATTT TATGEAGAAGCATATT TTGCTGETT TRALLGATTATGATGCAT
TALTGGTAATTAA TG TAT T C TAAA A TG TAGET G T TATCAGTC T T T TG T T GAL CC CTAAL GATATGAAA TG TCCT T T I T T T TAAGACALAC AL GETALMALTACGTCTTCGTATARLAC GACCARLCTTTCTAATACTACGTA
CGACCAMACTTITCTALTACTA
r T I W ¥ I o I L P I HN 5 0 KTTWHU FY¥YTILDOQJQEZ KKV FTCTCS3TIILCZESTIFTLCTWFETERTL - CTI
<] —— B

eady...




PCR Primer Mapping
— UCSC In-Silico PCR

http://genome.ucsc.edu/cqgi-bin/hgPcr?db=mm?9

Home Genomes Blat Tables Gene Sorter Session FAQ Help

UCSC In-Silico PCR

Genome: Assembly: Forward Primer: Reverse Primer:
Mouse v Jul.2007 |~ TGCACCACCAaCTGCTT GGATGCAGGGATGATG
Max Product Size: 50000 Min Perfect Match: |18 Min Good Match: [18 Flip Reverse Primer: [

About In-Silico PCR
In-Silico PCR searches a sequence database with a pair of PCR primers, using an indexing strategy for fast performance.
Configuration Options

Genome and Assembly - The sequence database to search.

Forward Primer - Must be at least 15 bases in length.

Reverse Primer - On the opposite strand from the forward primer. Minimum length of 15 bases.

Max Product Size - Maximum size of amplified region.

Min Perfect Match - Number of bases that match exactly on 3' end of primers. Minimum match size is 15.
Min Good Match - Number of bases on 3' end of primers where at least 2 out of 3 bases match.

Flip Reverse Primer - Invert the sequence order of the reverse primer and complement it.

Output

When successful, the search returns a sequence output file in fasta format containing all sequence in the database that lie between and include the primer pair. The fasta header describes the region
in the database and the primers. The fasta body is capitalized in areas where the primer sequence matches the database sequence and in lower-case elsewhere. Here is an example:

>chr22:31000551+31001000 TAACRGATTGATGATGCATGAAATGGE CCCATGAGTGGCTCCTAARGCAGCTGC
TtACAGATTGATGATGCATGAAATGEGggOtggCcCaggggtggggggtga
gactgcagagaaaggcagggctggttcataacaagotttgtgogtecocaa
tatgacagctgaagttttccaggggctgatggtgagoccagtgagggtaag
tacacagaacatcctagagaaaccctcattccocttaaagattaaaaataaa


http://genome.ucsc.edu/cgi-bin/hgPcr?db=mm9

Vysledky

Vybér optimalniho paru primeru
Sekvence primeru

Délka primeru a hodnota Tm
Velikost produktu

Posouzeni sekundarnich struktur
Podminky reakce

Alternativni primery



Pokroéily navrh primeru

Aleloveé specifické primery
Molekularni diagnostika
Vicenasobné detekce - primery pro multiplex PCR
Zajisténi kompatibility primeru v reakci
Konsenzni primery
Pro klonovani
Pro PCR-RFLP (napr. 16S rRNA)

Vyzaduje identifikaci konzervativnich oblasti na
zakladé mnohonasobnych pfilozeni sekvenci (multiple
alignment)

Primery pro modifikaci koncu produktu PCR



Modifikace koncu DNA,
PFipojeni sekvenci prostirednictvim 5'-koncu primeru

Cilova sekvence

5 3
3 S
Denaturace l a pripojeni primert 1 a 2 ;
N -, sticky foot*
O 77
3h TTAAGCCGG  5'
Primer 1 Primer 2 >
5 GCGCAAGCTT q .
i 3
3 g
l 5 Pridavané sekvence
RE mista
Hindlll o EcoRI Promotory
5 GCGC%GCTI’ GAATTCGGCC Terminétory
3 CGCGTTCG,&A C%GCCGG TranSIaéni

signaly



Zdroje pro navrh multiplex PCR

NCBI/ Primer-BLAST
MultiPLX (http://bioinfo.ebc.ee/multiplx/)

PrimerStation (http://ps.cb.k.u-
tokyo.ac.jp/index.html)

Lidsky genom
Specifikace exonu
VyloucCeni variabilnich oblasti se SNP

Oligo Explorer (http://www.genelink.com/tools/qgl-
0e.asp)

Posouzeni dimerud primeru v multiplexovem
usporadani



http://bioinfo.ebc.ee/multiplx/
http://ps.cb.k.u-tokyo.ac.jp/index.html
http://ps.cb.k.u-tokyo.ac.jp/index.html
http://www.genelink.com/tools/gl-oe.asp
http://www.genelink.com/tools/gl-oe.asp

Weboveé zdroje pro design primeru
pro real-time PCR

NCBI Probe Database

RTPrimerDB

Primer Bank

gPrimerDepot

PCR-QPPD

PerlPrimer

Komerc¢ni databaze (napr. ROCHE,...)




NCBI
Probe

e I{:.'.:. :I % j'n.r_.-fprl:lhe-"ktatiitiCS.-'f p v E c'
=

= Statistics - Probe - NCEI

!J':Th'!' infomaticn an this web sA= nema s sccessiie; but, due ko the lapse In govennment fending, the Information meay mot be up o date, and the sge=ncy may nat be sl b0 espond 10
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Welcome to Probe Database

The MCBI| Prabe Datsbase is a public registry of nucleic acd reagents designed for use in 3 wide varety of biomedical res=arch applications, together with

information on reagent distributors, probe effectiveness, and compuied sequence similarities.

Number of ProbeDB entries by experimental application.

Apphcation . Probes

Genaotyping 10,401,414
Gene Expression 3,023,485
Gene Silencing 401,718
SMP Discovery 306,174
Genome Mapping 288,858

Number of ProbeDB entries by probe type.

Probe Types Probes
Segquence-speciic Oligonudeatide (550 4 E03 564
Microarmay Element (microamay) 2,508,311
Bead Microsmray Element 24758 004
TagMan Gene Expression (Taghisn) 2011 644
Primer Set (primer sef) 835,202
DA Microsmay Element (DMNA microamayl 745,163
Submitdb Brokering Default Probe Type (neneric) 551,466
Resequencing Amplicon (RSA) 430,101
Long Range Primers (Long Rangs Primers) 30z.820
Simple Sequence Regeats (S5R) 281,225 |
Smiall Hzirpin BHA (shRMAY 270,511
Small Interfering RMA (siRMA} 177,534

Help

& 75%

b2




DalSi technologie vyzadujici navrh
oligonukleotidu

Real-time PCR

TagMan

Molecular Beacons
Primer extension
Sekvenovani

Sangerovo sekvenovani

Pyrosekvenovani
Ligazova retézova reakce
Microarrays



4. Manipulace se sekvencemi
proteinu

Vypocet molekulové hmotnosti a Pl
Mutageneze

Predikce sekundarnich struktur
Alignment struktur

Vizualizace struktur



NejCastéji pouzivane softwarove
baliky pro manipulaci se sekvencem|
a jejich analyzu
Accelrys GCG Package (Accelrys Inc., San Diego,

CA)
Vector NTI® (Life Technologies, Carlsbad, CA)

CLC Genomics Workbench (CLC bio, Cambridge,
MA)

The Bioinformatics Toolbox rozsireni pro MATLAB®

Hitachi DNASIS® MAX Sequence Analysis
Software (Helixx Technologies, Inc., Canada)

DNASTAR Lasergene (DNASTAR, Inc., Madison,
WI)



riklad software Vector NTI

# Yector NTI - [pBR322]
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151 CTTGGLTTATG COGLTACTGL CLGLGLCTCTT GLGGGATATC GTCCATTC
GCAACCAATAC GLCCATGACG GCCCGGAGAA CGCCCTATAG CAGGTAAG |
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