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Nukleotidova bioinformatika IV

Cile:

Student bude schopen navrhnout primery pro amplifikaci DNA s vlozenymi
restrikCnimi misty pro nasledné klonovani.

..a primery pro detekci konkrétniho genu, kvantitativni stanoveni
vybraného genu (qPCR) a zkontrolovat zda primery uvedené v publikacich
jsou v dostatecné kvalite.
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Casté: primer R byl jen opsany kus sekvence (musi byt na opacny fetézec!)

3. exon:

>NM 003014.4:807-872 Homo sapilens secreted frizzled related protein 4
(SFRP4), mRNA
ATCGGTGCAAGTGTAAAAAGGTGAAGCCAACTTTGGCAACGTATCTCAGCAAAAACTACAGCTATG

= INAQVITINELE Fd R pPriumer tdKk dby 11T NEpyla VELSI NEZ DU U

Forward primer: ATC GGT GCA AGT GTA AAAAGG T
Reverse primer: ATC AGC AAAAACTACAGCTATG
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HH_003014,4:807=-872 ATCGGTGCARGTGTAAAAARGGTGARGCCAARCTTTGGCARCGTATCTCAGCARARACTACAGCTATG
HH_003014.4 TGTTGACTGTAARACGCCTAAGCCCCGATCGGTGCARGTGTAAAAAGGTGARGCCAACTTTGGCARCGTATCTCAGCAARAAACTACAGCTATGTTATTCATGCCARARTAAAAGC TGTGCAGAGGAGTGGC
R ATCAGCAAAAACTACAGCTATG
F ATCGGTGCAARGTGTAAAAAGGT
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Klonovani Proces klonovani DNA

=namnozeni useku DNA Priprava insertu] [Ligaceinsertu] [ Pfenos } [ Replikace J

\_f\_‘ / * Bakterie E. coli
po transformaci
[ ~ .

DNA fragmenty
(sinserty)

Vektor s 1 insertem
(rekombinantni DNA molekula)

O
O
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Replikace vektoru v E. coli

Klonovaci vektor . ver .
behem jeji kultivace

[Pfiprava vektoru]

(Prof. Beranek Molekularni Biologie)




SCHEMA PROCESU KLONOVANI

Buika E. coli
/ / Priprava insertu [Ligace insertu]
Onova n I RE1] Wlonovanj inzed |REZ
g Pascbeni CaCl2
. o pro permeabslizaci
Hﬂc gp;E; Plasmid se zaklonovanym inzertem bunééné stény

Kompatentni burika

E. coli

Transformacs

Recipientni plasmid ] =

Prenos ]

Transformovana burfika E. coli

Transformované bufiky E. coli na agarové misce —_—
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kultivaéniho média
jadnou z biljch kalanii

Centrifugace bakterilnich [ Repl ikace ]

\L“'u\‘bunét ze ziskané kultury

T Za ziskanych bakteridinich bunék ’
T j& izolovana plasmidova DNA N
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lzolovany plasmid




Klonovani
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Navigace: LabGuide.cz > Metody > Klonovan{
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Klonovani
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1 Molekularnim klonovanim se rozumi namnoZeni useku molekuly DNA z jedné kopie do obrovského kvanta Kopii, a to
prostifednictvim replikacniho aparatu hostitelské buriky, napf. baktérii &i kvasinek. Klon je vlastné tak soubor molekul
nebo bunék identickych s puvodni molekulou nebo burikou.

Technika klonovani jednoduSe znamena viloZeni klonovaného uUseku DNA do hostitelské buriky, kultivaci a
namnozeni hostitelské buriky, tim namnoZeni vioZzeného useku, a na zavér izolace klonované DNA z hostitelskych
bunék.
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Klonovani

Namnozeni useku DNA (napf. sekvenovani urcitého useku, celé CDS...)

Specifické (napfr. klonovani celé CDS, analyza promotorové oblasti, 3’"UTR...)

L,Expresni“-priprava rekombinantniho proteinu-nutné dodrzet Cteci ramec

Mutageneze




Klonovani

Ne-specifické klonovani pro namnozeni useku DNA (napf. pro sekvenovani urcitého useku, celé CDS...)

» Klonovani konkrétnich usekl: ,,manualni navrh”

»Klonovani s tupymi konci (ptipadné TA klonovani / Tag polymeraza)

Forward -horni primer
Reverse -dolni primer

>NM 000903.2:192-1016 Homo sapiens NAD(P)H quinone dehydrogenase 1
(NQO1), transcript variant 1, mRNA Recipientni
ATGGTCGGCAGAAGAGCACTGATCGTACTGGCTCACTCAGAGAGGACGTCCTTCAACTATGCCATGAAGG plasmid T
AGGCTGCTGCAGCGGCTTTGAAGAAGAAAGGATGGGAGGTGGTGGAGTCGGACCTCTATGCCATGAACTT
CAATCCCATCATTTCCAGAAAGGACATCACAGGTAAACTGAAGGACCCTGCGAACTTTCAGTATCCTGCC
GAGTCTGTTCTGGCTTATAAAGAAGGCCATCTGAGCCCAGATATTGTGGCTGAACAAAAGAAGCTGGAAG
CCGCAGACCTTGTGATATTCCAGTTCCCCCTGCAGTGGTTTGGAGTCCCTGCCATTCTGAAAGGCTGGTT
TGAGCGAGTGTTCATAGGAGAGTTTGCTTACACTTACGCTGCCATGTATGACAAAGGACCCTTCCGGAGT + ._*
AAGAAGGCAGTGCTTTCCATCACCACTGGTGGCAGTGGCTCCATGTACTCTCTGCAAGGGATCCACGGGG

ACATGAATGTCATTCTCTGGCCAATTCAGAGTGGCATTCTGCATTTCTGTGGCTTCCAAGTCTTAGAACC A
TCAACTGACATATAGCATTGGGCACACTCCAGCAGACGCCCGAATTCAAATCCTGGAAGGATGGAAGAAA

CGCCTGGAGAATATTTGGGATGAGACACCACTGTATTTTGCTCCAAGCAGCCTCTTTGACCTAAACTTCC A PCR produkt
AGGCAGGATTCTTAATGAAAAAAGAGGTACAGGATGAGGAGAAAAACAAGAAATTTGGCCTTTCTGTGGG

CCATCACTTGGGCAAGTCCATCCCAACTGACAACCAGATCAAAGCTAGAAAATGA

MCs




Klonovani

Ne-specifické klonovani pro namnozeni useku DNA (napf. pro sekvenovani urcitého useku, celé CDS...)

» Klonovani konkrétnich Usekl: ,,manualni navrh“

»Klonovéni s tupymi konci (pfipadné TA klonovani / Tag polymeraza)

Forward -horni primer —>primer se ,,opise” — cca 20-22nt
—a zkontroluje

>NM 000903.2:192-1016 Homo sapiens NAD(P)H quinone dehydrogenase 1
(NQO1), transcript variant 1, mRNA Recipientni
ATGGTCGGCAGAAGAGCACTGATCGTACTGGCTCACTCAGAGAGGACGTCCTTCAACTATGCCATGAAGG plasmid T
AGGCTGCTGCAGCGGCTTTGAAGAAGAAAGGATGGGAGGTGGTGGAGTCGGACCTCTATGCCATGAACTT
CAATCCCATCATTTCCAGAAAGGACATCACAGGTAAACTGAAGGACCCTGCGAACTTTCAGTATCCTGCC
GAGTCTGTTCTGGCTTATAAAGAAGGCCATCTGAGCCCAGATATTGTGGCTGAACAAAAGAAGCTGGAAG
CCGCAGACCTTGTGATATTCCAGTTCCCCCTGCAGTGGTTTGGAGTCCCTGCCATTCTGAAAGGCTGGTT
TGAGCGAGTGTTCATAGGAGAGTTTGCTTACACTTACGCTGCCATGTATGACAAAGGACCCTTCCGGAGT + a
AAGAAGGCAGTGCTTTCCATCACCACTGGTGGCAGTGGCTCCATGTACTCTCTGCAAGGGATCCACGGGG

ACATGAATGTCATTCTCTGGCCAATTCAGAGTGGCATTCTGCATTTCTGTGGCTTCCAAGTCTTAGAACC A
TCAACTGACATATAGCATTGGGCACACTCCAGCAGACGCCCGAATTCAAATCCTGGAAGGATGGAAGAAA

CGCCTGGAGAATATTTGGGATGAGACACCACTGTATTTTGCTCCAAGCAGCCTCTTTGACCTAAACTTCC A PCR produkt
AGGCAGGATTCTTAATGAAAAAAGAGGTACAGGATGAGGAGAAAAACAAGAAATTTGGCCTTTCTGTGGG

CCATCACTTGGGCAAGTCCATCCCAACTGACAACCAGATCAAAGCTAGAAAATGA

MCs




Klonovani

Ne-specifické klonovani pro namnozeni useku DNA (napf. pro sekvenovani urcitého useku, celé CDS...)

» Klonovani konkrétnich Usekl: ,,manualni navrh“

»Klonovéni s tupymi konci (pfipadné TA klonovani / Tag polymeraza)

Forward -horni primer

Reverse -dolni primer - celd sekvence ,reverse complement”
—>primer se ,,opise” —cca 20-22 (18-24) nt
—>a zkontroluje

>NM 000903.2:192-1016 Homo sapiens NAD(P)H quinone dehydrogenase 1
(NQO1), transcript variant 1, mRNA
ATGGTCGGCAGAAGAGCACTGATCGTACTGGCTCACTCAGAGAGGACGTCCTTCAACTATGCCATGAAGG
AGGCTGCTGCAGCGGCTTTGAAGAAGAAAGGATGGGAGGTGGTGGAGTCGGACCTCTATGCCATGAACTT
CAATCCCATCATTTCCAGAAAGGACATCACAGGTAAACTGAAGGACCCTGCGAACTTTCAGTATCCTGCC
GAGTCTGTTCTGGCTTATAAAGAAGGCCATCTGAGCCCAGATATTGTGGCTGAACAAAAGAAGCTGGAAG
CCGCAGACCTTGTGATATTCCAGTTCCCCCTGCAGTGGTTTGGAGTCCCTGCCATTCTGAAAGGCTGGTT
TGAGCGAGTGTTCATAGGAGAGTTTGCTTACACTTACGCTGCCATGTATGACAAAGGACCCTTCCGGAGT
AAGAAGGCAGTGCTTTCCATCACCACTGGTGGCAGTGGCTCCATGTACTCTCTGCAAGGGATCCACGGGG
ACATGAATGTCATTCTCTGGCCAATTCAGAGTGGCATTCTGCATTTCTGTGGCTTCCAAGTCTTAGAACC
TCAACTGACATATAGCATTGGGCACACTCCAGCAGACGCCCGAATTCAAATCCTGGAAGGATGGAAGAAA
CGCCTGGAGAATATTTGGGATGAGACACCACTGTATTTTGCTCCAAGCAGCCTCTTTGACCTAAACTTCC
AGGCAGGATTCTTAATGAAAAAAGAGGTACAGGATGAGGAGAAAAACAAGAAATTTGGCCTTTCTGTGGG
CCATCACTTGGGCAAGTCCATCCCAACTGACAACCAGATCAAAGCTAGAAAATGA




Klonovani

Ne-specifické klonovani pro namnozeni useku DNA (napf. pro sekvenovani urcitého useku, celé CDS...)

» Klonovani konkrétnich Usekl: ,,manualni navrh“

»Klonovani s tupymi konci (pfipadné TA klonovani / Tag polymeraza)

Forward -horni primer

Reverse -dolni primer - celd sekvence ,reverse complement”
—>primer se ,,opise” —cca 20-22 (18-24) nt
—>a zkontroluje

>NM 000903.2:192-1016 Homo sapiens NAD(P)H quinone dehydrogenase 1
(NQO1), transcript variant 1, mRNA
ATGGTCGGCAGAAGAGCACTGATCGTACTGGCTCACTCAGAGAGGACGTCCTTCAACTATGCCATGAAGG
AGGCTGCTGCAGCGGCTTTGAAGAAGAAAGGATGGGAGGTGGTGGAGTCGGACCTCTATGCCATGAACTT
CAATCCCATCATTTCCAGAAAGGACATCACAGGTAAACTGAAGGACCCTGCGAACTTTCAGTATCCTGCC
GAGTCTGTTCTGGCTTATAAAGAAGGCCATCTGAGCCCAGATATTGTGGCTGAACAAAAGAAGCTGGAAG
CCGCAGACCTTGTGATATTCCAGTTCCCCCTGCAGTGGTTTGGAGTCCCTGCCATTCTGAAAGGCTGGTT
TGAGCGAGTGTTCATAGGAGAGTTTGCTTACACTTACGCTGCCATGTATGACAAAGGACCCTTCCGGAGT
AAGAAGGCAGTGCTTTCCATCACCACTGGTGGCAGTGGCTCCATGTACTCTCTGCAAGGGATCCACGGGG
ACATGAATGTCATTCTCTGGCCAATTCAGAGTGGCATTCTGCATTTCTGTGGCTTCCAAGTCTTAGAACC
TCAACTGACATATAGCATTGGGCACACTCCAGCAGACGCCCGAATTCAAATCCTGGAAGGATGGAAGAAA
CGCCTGGAGAATATTTGGGATGAGACACCACTGTATTTTGCTCCAAGCAGCCTCTTTGACCTAAACTTCC
AGGCAGGATTCTTAATGAAAAAAGAGGTACAGGATGAGGAGAAAAACAAGAAATTTGGCCTTTCTGTGGG
CCATCACTTGGGCAAGTCCATCCCAACTGACAACCAGATCAAAGCTAGAAAATGA

Mcs®T
Recipientni

plasmid T
Mcs
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A PCR produkt




Klonovani

Ne-specifické namnozeni useku DNA (napf. sekvenovani urcitého useku, celé CDS...)

Specifické (napr. klonovani celé CDS, analyza promotorové oblasti, 3'UTR...)

L,Expresni“-priprava rekombinantniho proteinu-nutné dodrzet Cteci ramec

Mutageneze




Klonovani

Specifické (napr. klonovani celé CDS, analyza promotorové oblasti, 3'UTR...)

Hindlll
Sphl
Sbfl
Pstl

pedl, MCS (multiple cloning site)=polyklonovaci misto

LacR binding she Xmal, stépna mista pro restrikcni endonukleazy

ac Kpnl
puC18 ) Sl
2686 bps Apo > umozni smérove specifické klonovani

irdi EcIi3gn
—Pml__ gy Ecossi -0  Ecoaal EcoRl

WISPUC sequencing primes (20). Tmer ¥9% ingiii oot Soa—BESl_ o xbal  Bambl Smal MP0 Saci Kapl 455
5' G TAA AAC GAC GGG CAG TGC CAA GCT TGC ATG CCT GCA GGT COA CTC TAG AGG ATC CCC GGG TAC COA GCT CGA ATT CGT
¥ CATT TTG CTG CCG GTC ACG GTT CGA ACG TAC GGA CGT COA GCT GAG ATC TCC TAG GGG COC ATG GCT CGA GCT TAA GCA
Lac? +——Wal wval Ala Leu Ala Ser Ala HiE Arg Cys Thr Ser Glu Lew Pro Asp Gly Pro Val Ser Ser Ser Asn Thr
AAT CAT GGT CAT AGC TGT TTC GTG &
TTA GTA CCA GTA TCG ACA AAG GAC 5
fle Mot The Mt

M NPRUG reverse sepEening prmer (D). 1T ey

Himec I




Klonovani

Specifické (napr. klonovani celé CDS, analyza promotorové oblasti, 3'UTR...)

Restrikéni endonukleazy:

KOHEZIVNI STEPENI TUPE STEPENI

|

KOHEZIVNI KONCE

“ - - > neumozni sméroveé specifické klonovani
[3-TTT|[AAA-S]

— primery s vloZzenymi“ stépnymi misty vybranych enzymu pro klonovani




Klonovani - Specificke

— primery s ,vloZzenymi“ stépnymi misty vybranych enzymu pro klonovani

2 RE1 Pozadovany usek RE2
A T T

= LR RN R AR NN IRT

l Stépeni

— | Pozadovany Usek

— kontrola mozného stépeni insertu/restrikcni analyza !
UZ umime!



Klonovani — Specifické: NQO1(CDS) - pYES2

»primery s ,vloZzenymi“ stépnymi misty vybranych enzym pro klonovani

T
T R R T

— kontrola mozného Stépeni insertu/restrikéni analyza !

W @ | 7 é l

Hind |l
Sac |
BamH |
BstX |
EcoR |
BstX |
Not |
Xho |
Sph |
Xba l




Klonovani — Specifické: NQO1(CDS) - pYES2

»primery s ,vloZzenymi“ stépnymi misty vybranych enzym pro klonovani

T
T R R T

— kontrola mozného Stépeni insertu/restrikéni analyza !

Hind 1l
Kpn |
Sac |
BamH |
BstX |
EcoR |
BstX'|
Not |
Xho |
Sph |
Xba l

Lz | E__JE:EEE____
S O - L) = 9
e 7 S 8850800888
M @ TL3AQLUESRIR
2 “
o 7
& 2 :
pYESZ‘ z 1) Restriction summary:
» asd KD § Hindlll ajagctt none
§
g@é Sacl gagct|c none

’l EcoRI glaatic 603 X
Xhol c|tcgag none
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Klonovani - Specificke

»primery s ,vloZzenymi“ stépnymi misty vybranych enzymu pro klonovan

7
T

Hindlll alagctt

|

= oiubRo ok
.EQU EQ-&‘_‘U
I§&§£§£2§%§|

v s vy v /. v s e LY T7
— kontrola mozného Stépeni insertu/restrikéni analyza: vybér RE | 3 Xhol c|tcgag

— vytvorit kratsi (cca 15nt) primery manualné

3’- ATCATGATTCTAAATA-5’

5'TACTAGCTTTTAGGGTTGGG Mm TAGCTAGTACTAGATTTAT 3
3'ATGATCGAAAATCCCAACCC ATCGATCATGATCTAAATAS'

5°-TACTAGCTTTTAGGT-3’

klonovany usek
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Klonovani - Specificke

»primery s ,vlozenymi“ stépnymi misty vybranych enzyma pro klonovani ..
- kontrola mozného $tépeni insertu/restrikéni analyza: vybér RE | géégéfﬁéé%% Hindll alaget
i vy T Xhol cltcgag
= vytvofit kratsi (cca 15nt) primery manualne Forward: 5-TACTAGCTTTTAGGT-3’ 15nt Tm=37,8°C
Reverse: 5-ATAAATCTTAGTACTA-3’ 16nt Tm=35,4°C
e 3'- ATCATGATTCTAAATA-5’

5TACTAGCTTTTAGGGTTGGG MMM] TAGCTAGTACTAGATTTAT 3'
3'ATGATCGAAAATCCCAACCC ATCGATCATGATCTAAATAS
5"-TACTAGCTTTTAGGT-3’

Forward primer

smeér syntézy

klonovany usek
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Klonovani - Specificke

7

»primery s ,vloZzenymi“ stépnymi misty vybranych enzymu pro klonovani . dlllu |
=R indlll alagctt
v s vy v - (v s T 177 .5§§§§§§ag§g
— kontrola moZného Stépeni insertu/restrikéni analyza: vybér RE | siakiol o I [Xnol cltcgag
= vytvorit krat$i (cca 15nt) primery manudlné  Forward: 5-TACTAGCTTTTAGGT-3’ 15nt\Tm=37,8°C

, . o Reverse: 5-ATAAATCTTAGTACTA-3
— doplnit rozpoznavajici sekvenci (vétsinou 6nt) pro vybrany enzym

Forward: 5- AAGCTTTACTAGCTTTTAGGT-3’ 21nt Tm=53,4,8°C
Reverse: 5°- CTCGAGATAAATCTTAGTACTA-3’ 22nt Tm=54,7°C

C
3 - ATCATGATTCTAAATA GP®

. 3'ATGATCGAAAATCCCAACCC ATCGATCATGATCTAAATAS'
'\m\\ecﬂ TACTAGCTTTTAGGT-3’
PN
5

klonovany usek



FELEEEEEEE e

Klonovani - Specificke

»primery s ,vloZzenymi“ stépnymi misty vybranych enzym pro klonovani

= _ _Tozo__
v 7 v v 7 . . v 7 ’ 7 v E g g §§ z é% 8 E é
- kontrola moiného tépeni insertu/restrikéni analyza: vybér RE |7 = §“ﬂ'*=*I““§'=°2><"'T"><I
% VytVOFlt kratgl' (Cca 15nt) prlmery manua’lné Forward: 5- AAGCTTTACTAGCTTTTAGGT-3’ 21nt Tm=53,4,8°C
Reverse: 5- CTCGAGATAAATCTTAGTACTA-3’ 22nt Tm=54,7°C
— doplnit rozpoznavajici sekvenci (vétsinou 6nt) pro vybrany enzym
- pridat cca 3-5nt ,,navic” ) -‘chP“’S’
Forward:  5- ACCAAGCTTTACTAGCTTTTAGGT-3"  25nt Tm=60,3°C , pGC
Reverse:  5- TAACTCGAGATAAATCTTAGTACTA-3"  26nt Tm=57,6°C 3'- ATCATGATTCTAAATA ©

5'TACTAGCTTTTAGGGTTGGG MMMI TAGCTAGTACTAGATTTAT 3
3'ATGATCGAAAATCCCAACCC ATCGATCATGATCTAAATAS'

« TACTAGCTTTTAGGT-3’

klonovany usek
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Klonovani - Specificke

»primery s ,vloZzenymi“ stépnymi misty vybranych enzymu pro klonovan

7

|

= oiubRo ok
.EQU EQ-{‘_‘U
I§%§£§82§%§|

- kontrola moiného $tépeni insertu/restrikéni analyza: vybér RE |7

S vytvoFit krat&i (cca 15nt) primery manualné Forward: 5°- ACCAAGCTTTACTAGCTTTTAGGT-3’ 25nt Tm=60,3°C
Reverse: 5- TAACTCGAGATAAATCTTAGTACTA-3’ 26nt Tm=57,6°C

— doplnit rozpoznavajici sekvenci (vétsinou 6nt) pro vybrany enzym
— pridat cca 3-5nt ,navic“a vyladit Tm obou primer( Lo

—‘
—> zkontrolovat 3’- ATCATGATTCTAAA GIXGC’

5TACTAGCTTTTAGGGTTGGG MMM] TAGCTAGTACTAGATTTAT 3'

| 3ATGATCGAAAATCCCAACCC ATCGATCATGATCTAAATAS
“‘“6\;6‘ TACTAGCTTTTAGGT-3’

X

, nCCP
o -PC

klonovany usek
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Klonovani - Specificke

»primery s ,vloZzenymi“ stépnymi misty vybranych enzymu pro klonovan

Hind Il ==~
BamH |

v V4 vV, Vv 7 . o] Vv ’ ’ ’ v E g %E %% éz §
- kontrola moiného $tépeni insertu/restrikéni analyza: vybér RE |77 £24 Imﬁm“é‘*l
Forward:  5- ACCAAGCTTTACTAGCTTTTAGGT-3"  25nt Tm=60,3°C

— vytvorit kratsi (cca 15nt) primery manualné

Reverse: 5- TA‘-\CTCGAGATAAATCTTAGTACTA-3' 26nt Tm=57,6°C
— doplnit rozpoznavaijici sekvenci (vétSinou 6nt) pro vybrany enZ\)\m

—> pridat cca 3-5nt ,navic“a vyladit Tm obou primeru Moinost‘ zvyiit teplotu zdménou A v G

> zkontrolovat Forward: 5- ACCAAGCTTTACTAGCTTTTAGGT-3"  25nt Tm=60,3°C
Reverse: 5 - TAGCTCGAGATAAATCTTAGTACTA-3’ 26nt Tm=59,2°C
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Klonovani - Specificke

»primery s vloZzenymi“ stépnymi misty vybranych enzyma pro klonovani

=, B o
v 7 V. Vv 7 . . v Vé ’ V4 v Etggézéggzé
- kontrola mozného $tépeni insertu/restrikéni analyza: vybér RE | 77 £8d3888228%)
I

9 vytvoFit kratgll (Cca 15nt) primery manua’lné Forward: 5,' ACCAAGCTTTACTAGCTTTTAGGT'3I 25nt Tm=60,3°C
Reverse: 5- TAGCTCGAGATAAATCTTAGTACTA-3’ 26nt Tm=59,2°C

— doplnit rozpozndvajici sekvenci (vétSinou 6nt) pro vybrany enzym

— pridat cca 3-5nt ,navic“a vyladit Tm obou primer( e

X
- zkontrolovat 3'- ATCATGATTCTAAA GhGY

5TACTAGCTTTTAGGGTTGGG MMM] TAGCTAGTACTAGATTTAT 3'
| 3ATGATCGAAAATCCCAACCC ATCGATCATGATCTAAATAS'
“‘“6\;6‘ TACTAGCTTTTAGGT-3’
X

, nCCP
o -PC

klonovany usek



Forward: 5°- ACCAAGCTTTACTAGCTTTTAGGT-3’ 25nt Tm=60,3°C
Reverse: 5- TAGCTCGAGATAAATCTTAGTACTA-3’ 26nt Tm=59,2°C

Oligo Calc: Oligonucleotide Properties Calculator

Enter Oligonuclectide Sequence Below

QD cafculations are for single-siranded DNA or RINA

Mucleotide base codes
F: ACC AAG CTT TAC TAG CTT TTA GGT

&
Reverse Complement Strand(5" to 37) is:
ACC TAA AAG CTA GTA AAG CTT GGT
/i Potential hairpin formation :
5 modification (if any) 3" modification (if any) Select molecule
53" LCCRAGCTTTACTAGCITTITIAGET 3°
| v|| v| [ssDNA v|
[ 50]nmPrimer . “——  Stimtose neda nic délat
. Measured Absorbance at 260 nanometers 3" Complementarity: i
[ 50|mmsattNa") None | =primery ok
All potential self-annealing sites are marked in red {allowing 1 mis-match):
[ calculate |[ Swap Strands || BLAST |[ mfold | P 0 (allowing ‘
a' ACCRLCECTTTACTRAGCTTTIIAGST 3°
3" TGEATTTTCGATCATTTCGRARCCE 5t

Physical Constants Melting Temperature (Ty,) Calculations

5'  ACCAAGCTTTACTAGCTTTTAGGT 3
Length:[  24] Molecular Weight | 7317 8]2 GC content: 38)% 1 52 3| *C (Basic) N TEGATIITCCATAATTTCGRIACE iy
- 1 2| 60.3|C (Salt Adiusted)
1 ml of & s0l'n with an Absorbance of 1|at 260 nm = P e
) . 5 - ) §| 54.12|=C (Nearest Neighbor) | | 2@ _  ACCRAGCTTTACTRECTITTAGET 3!
is 3.999 | microMolar 2 and contains | 29.3 | micrograms. 3' TGEATTTTCGATCATTTCGRACCA 5

Thermodynamic Constants Conditions: 1 M NaCl at 25°C at pH 7.

RINK | 33.404| cali*Kmol) deitaH | 186.6 | Kcalimol
deltaG| 28.9| Kealimol deftas | 4921 | cal(imol)

Deprecated Hairpin/self dimerization calculations

(Minimum base pairs required for single primer self-dimerization)

w | (Minimum base pairs reguired for a hairpin)




Forward: 5°- ACCAAGCTTTACTAGCTTTTAGGT-3’ 25nt Tm=60,3°C
Reverse: 5- TAGCTCGAGATAAATCTTAGTACTA-3’ 26nt Tm=59,2°C

Oligo Calc: Oligonucleotide Properties Calculator

Enter Oligonucleotide Sequence Below
0D calculations are for single-stranded DA or RiVA

Mucleotide bas

ATT
\
A - -
Reverse Complement Strand(5 to ') is: & Oligo Self Complementarity Check = O *
TAG TAC TAA GAT TTA TCT CGA GAA T
(® aboutblank
A
5" modification (if any) 3" modification (if any) Select molecule Minimum base pairs required for single primer self-dimerization: 5.
| v || v| | ssDNA v| Minimum base pairs required for a hairpin: 4.

Measured Absorbance at 260 nanometers PO‘l'eﬂ'l'IC.I' halr'pm fOI"I‘I‘\CI'l‘IOI"I '
[ 50)musarouan .
one .

S | ———| m—mrem" | m—— ok

3' Complementarity:

Physicnl Conztants Melting Temperature (Ty,;) Calculations None |

Length: Malecular Weight:| 76391 |i GC content:| 28|% 1 | 49.5|*C (Basic)
1 ml of a sol'n with an Absorbance m|—1| at 260 nm 2| 57.6|°C (Salt Adjusted) All potential self-annealing sites are marked in red (allowing|
is microMolar 2 and contains | 27. Er| micrograms. §| 5.7 R e None |
Thermodynamic Constants Conditions: 1 M NaCl at 25°C at pH 7.
RInK | 33.404 | cali*K*mol) deitaH | 182.8 | Kealimol
deltaG| 26.9| Kealimol deltas | 486.3 | call(*K*mol) . ,

Deprecated Hairpin/self dimerization calculations
5 « | (Minimum base pairs required for single primer self-dimerization) i
[ Check Seif-Complementarity |

* | (Minimum base pairs required for a hairpin)




Forward: 5°- ACCAAGCTTTACTAGCTTTTAGGT-3’ 25nt Tm=60,3°C
Reverse: 5- TAGCTCGAGATAAATCTTAGTACTA-3’ 26nt Tm=59,2°C

Oligo Calc: Oligonucleotide Properties Calculator

Enter Oligonucleotide Sequence Below

0D calcufations are for single-stranded DNA or RNA

Nuclectide base codes
R: GTA TCT CGA GAT AAA TCT TAG TAC TA

&€ Oligo Self Complementarity Check = | X

Jiny, p\rl.llkl d -4 ® aboutblank

Minimum base pairs required for single primer self-dimerization: 5.
Minimum base pairs required for a hairpin: 4.

Reverse Complement Strand(5' to 3} is:
TAG TAC TAA GAT TTA TCT CGA GAT AC

Potential hairpin formation :

5' modification (if any) 3' modification (if any) Select molecule

| v| v| [ssDNA v 5' GATTCTCGAGATAAATCTTAGTACTZ 3'

50( nM Primer “ 
Measured Absorbance at 260 nanometers

50| mM Salt (Na™) 3' Complementarity:

[ caleulate [ Swap Strands [ BLAST [ mfold ] None ! Nahodné nukleotidy-lze ménit
All potential self-annealing sites are marked in red (allowing 1 mis-match):

PhYSIICCll Constants Melting Temperature (Tpy) Calculations None !
Length- 26| Molecular Weight: 7968.3{2 GC content| 31 1| 517

“C (Basic)

1 ml of a sol'n with an Absorbance of 1| at 260 nm 2 H b REl e

is microMolar 2 and contains ‘ 27.6‘ micrograms. 3 "C (Nearest Neighbor)
Thermodynamic Constants Conditions: 1 M NaCl at 25°C at pH 7.

RINK | 33.404] cal/(°K*mol) deltaH | 190.8|Kcalimol
deltaG | 28.1| Kealimol deltas | 508.3| cal/(*k*mol)

Deprecated Hairpin/self dimerization calculations

-5 ~ | (Minimum base pairs required for single primer self-dimernzation)
{(Minimum base pairs required for a hairpin)
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Klonovani - Specificke

»primery s ,vloZzenymi“ stépnymi misty vybranych enzymu pro klonovan

7

|

T e
.EQU EQ{‘_‘U
1§888§82§%§|

- kontrola moiného $tépeni insertu/restrikéni analyza: vybér RE |7

— vytvorit kratsi (cca 15nt) primery manualné
— doplnit rozpoznavajici sekvenci (vétsinou 6nt) pro vybrany enzym
— pridat cca 3-5nt ,navic“a vyladit Tm obou primer( Lo\

A
- zkontrolovat 3'- ATCATGATTCTAAA GhG®

5'TACTAGCTTTTAGGGTTGGG MMMI TAGCTAGTACTAGATTTAT 3
3'ATGATCGAAAATCCCAACCC ATCGATCATGATCTAAATAS'

“‘“6\26‘ TACTAGCTTTTAGGT-3’
AP
o ¢ Forward:  5- ACCAAGCTTTACTAGCTTTTAGGT-3°  25nt Tm=60,3°C

Reverse: 5- TAGCTCGAGATAAATCTTAGTACTA-3’ 26nt Tm=59,2°C




Klonovani-Specifické

Labguide.cz

Recipientni plasmid

Vysledny konstrukt

(1) [ [ wewwmiec J[ 1]

l Reverse primer
s restrikéni
sekvenci
PCR ampllﬂkace e u Xhol Zaklonovani
(2) do recipientniho plasmidu

EcoRIff] —

Forward primer
srestrikEni
sekvenci l

(3)
EcoR EcoRV

Kpnl

Obr. Pii PCR klonovani navrhneme ke konclim klonovaného Gseku (1) primery s poZzadovanymi
restrikénimi misty (2). Po PCR amplifikaci nese klonovany Usek na svych koncich dana restrikéni
mista (3). Cilovy vektor (4) je roz&tépen restrikénim enzymem tak, Ze konce jsou kompatibilni s
konci klonovaného tseku. Klonovany usek je zaligovan do vektoru pomoci danych restrik&nich
mist (5).

Primery pro PCR klonovani

Primery pro PCR klonovani jsou ve sméru 5'-3' sloZeny z extra sekvence, restrikéni sekvence a
hybridiza¢ni sekvence:

Extra sekvence — pokud rozpoznavaci sekvence restrikénich enzymu lezi pfimo na konci
molekuly DNA, ¢asto se stane, Zze enzym takovou sekvenci nestépi dostatecné ucinné. Proto se
pfi navrhovani primeru doporuéuje na 5 konec primeru pfidat je$té dodatecnou, kratkou
sekvenci (obvykle 3-6 bp). SloZeni sekvence je v podstaté libovolné, krom samoziejmé toho, 7e
tato sekvence nesmi se sekvenci primeru formovat vlasenkovou strukturu.

Restrikéni sekvence — vhodna sekvence pro restrikéni tépeni

Hybridizacéni sekvence — sekvence primeru, kiera se vaze k amplifikovanému Useku (obvykle
18-21 bp)

Extra
sekvence EcoR | Hybridizatni sekvence

Forward primer 5 TAACTGAATTCTACTAGCTTTTAGGGTTGGG 3

Extra
sekvence Kpn | Hybridizatni sekvence

Reverse primer  §'TGATGGTACCATAAATCTAGTACTAGCTAS

gt ¥
PE— Reverse primer GGT B

« ST g CGATCATGATCTAAATA CORT
5TACTAGCTTTTAGGGTTGGG MNMZ TAGCTAGTACTAGATTTAT 3
F'ATGATCGAAAATCCCAACCC ATCGATCATGATCTAAATAS
GM—({CTACTAGGH‘ITAGGGTTGGG 3

Forward primer

smér syt
5.1”‘51 e

klanovany dsek




Vyzkousejte si....DU8-1.Cast

....navrhnout primery pro amplifikaci ,vaseho” genu pro zaklonovani do plasmidu pGL3

—>zkontrolujte sekvenci, které RE budou vhodné (tj. cilova sekvence neobsahuje prislusna stépna mista)

—>vlozte prislusné sekvence do primert pro PCR
—>“vyladte” Tm obou primeru, aby se pfiliS nelisily (odebirani, pridavani (ndhodnych) nukleotidd a kontrola v OligoCalc)

Synthetic poly(A)
signal / transcriptional
pause site

(for background
reduction)

E’I.
B Reverse primer T pGY
Sacl |11 . GG e
Nl |27 o— AT, 3 ATCGATCATGATCTAAATA CORY ==

ZE?T 2 5 TACTAGCTTTTAGGGTTGGG MMM]TAGCTAGTACTAGATTTATT
P |25 3'ATGATCGAAAATCCCAACCC ATCGATCATGATCTAAATAS'

pGL3-Basic
Vector
(4818bp)

Ncol 86 [
5004 ‘ Narl 121 Thp.{} <G MﬂGTACTAE EJml ml I ;{:EGTTGGG 3 2y
5 /J/

SV40 late
poly(A) signal
(for luc+ reporter)
Hpal 1902 Xbal 1742

klanovany asek




DUS8 — Navrh primerd-feseni

Du7 >NM 000903.2:192-1016 Homo sapiens NAD(P)H guinone dehydrogenase 1
(Wgel), tranmscript variant 1, mBNHA
ATGGETCEGCAGARGAGCACTGATCGTACTGGCT CACTCAGAGAGGACGTCCTTCAACTATGCCATGAAGS
AGGCTGCTGCAGCGGCTTTGARGR AGARRGRAT GEGGAGEGTGGTIGGAGT CGGACCTCTATGCCATGRAACTT

:2) CRARTCCCATCATTICCAGRRAGGRCATCACAGETARACTGALGGACCCTGCGRARCTTTCAGTATCCTGCC
GRGTCTGTTCTGGCTTRAT AR RAGRARGGCCATCTGAGCCCAGRTATTGTGGCTGRACARRRGRAGCTGGRAG
CCGCAGACCTTGTGATATTCCAGT TCCCCCTGCAGTGGTTTGRAGT CCCTGCCATTCTGARAGGCTGGTT
TGAGCGAGTI GTITCATAGGAGAGTTTGCTTACACTTACGCTGCCATGTATGACARAGGACCCTTCCGGAGT
ARGARRGECAGTGCTTTI CCATCACCACTGETGGCAGTGGCTCCATGTACTCTCTGCARGEGATCCACGGEEE
ACATGRLTGTCATTCTCTGGCCARTTCAGRGTGGCATTCTGCATTTCTGTGGCTTCCRARGTCTTRAGRRACC 2004
TCRARCTGACATRATAGCATTGGECACACTCCAGCAGRCGCCCGRAATTCARLTCCTGEAAGGATGGAAGRNR
CGCCTGGAGRRTATTTGGGATGAGRACACCACTGTATTITGCTCCARGCAGCCTCTTTGACCTARRCTTCC mﬁxﬁgﬁ

AGGCAGGATTCTTAATGRARRRAGAGGTACAGGAT GAGGAGARARACARGARATTTGGCCTTICTGTGEG Gt S, [Hindlll alagett [none R: TGG AAGCITTCATITTCT AGCTTIT G
CCRATCACTTGGGCAAGTCCATCCCAACTGACRAACCAGAT CARAGCTAGARAATGA

Synthetic poly(A)
signal / transcriptional
pause site

(for background
reduction)

pGL3-Basic
Vector
(4818bp)

Ncol 86

i

" [Kenl ggtacic jnone_ F: TTA GGT ACC ATG GTC GGC AGA AG

1) Celd sekvence NQO1 by byla stépena pouze BamHI, ktery by byl nevhodny pro klonovani

*hol cltcgag nong

Sacl gaget|c nong

|Hind||| alagctt none




DUS8-1.Cast

Navrh primerut obsahuiicich restrik¢ni mista:

Synthetic poly(A)
signal / transcriptional
pause site

(for background
reduchion)

Kpni 5
sacl |11 | Start - ATG
Miul 15
Mhel 21
Smal |28
xXhol 32

o 1 'STOP (nebo ne — podle typu experimentu)

pGL3-Basic
Vector

(4818bp)

MNcol 86

2010
2004 MNarl 121
e — Xhol - poznavaci sekvence - C| TCGAG pmMTC
poly(A) signal

(for luc+ reporter)
Hpal 1902  Xbal 1742 . -

AAT T T
reverse poznavacl sekvence pro Xho

nahodné zvolend nukleotidy




DUS8-1.Cast

Navrh primerut obsahuiicich restrik¢ni mista:

Synthetic poly(A)
signal / transcriptional
pause site

(for background
reduchion)

Kpni 5
Sacl 1
Miul 15
| Nhel 21
Smal |28
Xhol 32
Bl [36
Hindlll |53

pGL3-Basic
Vector

(4818bp)

Ncol T~
KpnI  Sacl “'“I‘ Nhel  smal XM pgir HindIII

MNarl 121 | |
| |
ggtaccgagctcttacgcgtgctagbccggdbtCgagatctgcgatctaagtaagcttgc

ccatggctcgagaatgcgcacgatcgggcccgagct:tagacgctagattcattcgaacc
| CS |

2010}Sall

SV40 late

poly(A) signal
(for luc+ reporter)

Hpal 1902  Xbal 1742




DUS8-1.Cast

cela sekvence: (variabilni nukleotidy-zvoleny RE-forward primer) - ACG ACG CGT ATG CCC CGC ATA GAT GCG GA
—

-Melﬁng Temperature (Ty,) Calculations

ﬂ%

| 67.2|*C (Basic)
| 76| °C (Salt Adiusted)
| 6932 | *C (Mearest Neighbor)

L I =

-> prilis vysoka teplota, uberu nukleotidy

ms.

vysledny primer: ACG ACG CGT ATG CCC CGC AT (T,,=64.6°C)
ATT ACG CGT ATG CCC CGC ATA GA (T,,=64.6°C)

Potential hairpin formation :

TTTCAGGC\’.'IIGCTC}‘A. 3!

3' Complementarity:
None !

All potential self-annealing sites are marked in red (allowing 1 mis-match):

5' GCARAGCTTICAGGCCITGCICA 3!
3 ACTCGTICCGGRCTITTICGARACG 5

5 GCARRGCTTTCAGGCCTTIGCICA 3!
3' ACTICGTICCGGACTITCGRRACG 5




Zaklady prakticke bioinformatiky

Téma 8/10

Nukleotidova bioinformatika IV

Cile:

Student bude schopen navrhnout primery pro amplifikaci DNA s vlozenymi
restrikCnimi misty pro nasledné klonovani.

..a primery pro detekci konkrétniho genu, kvantitativni stanoveni
vybraného genu (qPCR) a zkontrolovat zda primery uvedené v publikacich
jsou v dostatecné kvalite.



rTTTT!!ITTTT'I
Polymerazova retezova reakce ...

1) Amplifikace (namnozeni) pozadovaného useku DNA (genu, fragmentu) / specifické (+RE)

= manualni navrh

Double stranded DNA template

S NN NN A G IO CTGEAGTTTECAGTEGA M N P ™ 1 GO T AAGAGCCGACCACAA AN 5
1 NI SGTCAGGACCTC mccfcmwcﬁccnnwccﬂmn Kbt i e

Single strands of the DNA template
5 NN A TCC TECAC TTTECAGTGE " o o e e N A A A CE TAAGAGC CEACCACAA AN NN 3

O TTCCAT TCTCGEC TEETE 1\

: §VCAGTCCTCOACT TTCCAGTEE m—
3 M S CTCAGGROC TCARACGTCAL Co MMM MM MMM CTTCCATTC TCGGC TGATGT s sm i s



Polymerazova retézova reakce

2) Detekce vybraného genu
* nezalezi na konkrétnim misté (v ramci nukleotidové sekvence, pripadné kodujici oblasti)
* dllezitd je specifita (Primer BLAST!)
* A ,rozumnad“ délka amplikonu/produktu (200-500nt)

mRNA NQO1

,End point” detekce

M 1 2 3




Polymerazova retézova reakce

2) Detekce vybraného genu

* nezalezi na konkrétnim misté (v ramci nukleotidové sekvence, pripadné kodujici oblasti)

* dllezitd je specifita (Primer BLAST!)
* A ,rozumnad“ délka amplikonu/produktu (200-500nt)

& NCBI

Resources ¥] How To [

Sign in to NCBI

Nucleotide Nucleotide V||| D
Advanced Help
GenBank - Sendto: - ~
Change region shown v
Homo sapiens NAD(P)H quinone dehydrogenase 1 (NQO1), transcript variant 1, o
Customize view -
mRNA
NCBI Reference Sequence: NM_000903.2 -
FASTA  Graphics Analyze this sequence —
Run BLAST
Go to: [v] Pick Primers
LoCUs NM_000903 2601 bp mBNZA linear PRI 25-MAR-2018 TONONt Sequence Features
DEFINITICH Homo sapiens NAD(P)H gquinone dehydrogenase 1 (NQO1l), tranacript
variant 1, mRNA. Find in this Sequence
ACCESSION  NM_000903 i .
VERSION HM_000903.2 Show in Genome Data Viewer
KEYWORDS Ref3eq.
SOURCE Homo =apiens (human)
ORGANISM Homo sapiens Articles about the NQO1 gene =

Eukaryota: Metazoa: Chordata: Craniata: Vertebrata; Euteleostomi:
Mammalia; Eutheria; Euarchontoglires; Primates; Haplorrhini:
Catarrhini; Hominidae; Homo.

REFERENCE 1 (bases 1 to 2601)

LUTHORS Cheng ¥, Liu F, Liu H, Wang G and Hao H.

TITLE Enhanced glycometabolism as a mechanism of NQOL potentiated growth
of NSCLC rewvealed by metabolomic profiling

JOUBNAL Bicchem. Bicphys. Res. Commun. 496 (1), 31-36 (2018)

PITEMED 2721405

Redox modulation of NQO1.
[PLoS One. 2018]

Enhanced glycometabolism as a mechanism of
NQO1 po [Biochem Biophys Res Commun. 2018]

RNA-binding activity of TRIM25 is mediated by its
PRY/SPRY domain and is requii [EMC Biol. 2017]




Polymerazova retézova reakce

2) Detekce vybraného genu
* nezalezi na konkrétnim misté (v ramci nukleotidové sekvence, pripadné kodujici oblasti)
* dllezitd je specifita (Primer BLAST!)

» NCBI/ Primer-BLAST: Finding primers specific to your PCR template (using Primer3 and BLAST).
Reset page Save search parameters Retrieve recent results  Publication  Tips for finding specific primers

PCR Template
Enter accession, gi, or FASTA sequence (A refseq record is preferred) @ Clear Range
q NM_000903.2 Erom o
Forward primer | | | | @ clear
Reverseprimer | [ |
Or, upload FASTA file Biochce

Primer Parameters

Use my own forward primer | | @ Clear
(5'-=23" on plus strand) ‘
Use my own reverse primer | | @ Clear
(5'->3" on minus strand)
Min Max
PCR product size [70 | [1000
# of primers to return
Min Opt Max Max Tm difference
Primer melting temperatures |57_0 | |GD_0 | |63_0 | |3 9@

(Tm)

Exon/intron selection A refseq mRNA sequence as PCR template input is required for options in the section

EXon junction span [No preference Ve
Exon junction match Exon at 5" side  Exon at 3' side
[7 [




Polymerazova retézova reakce

2) Detekce vybraného genu
* nezalezi na konkrétnim misté (v ramci nukleotidové sekvence, pripadné kodujici oblasti)
* dllezitd je specifita (Primer BLAST!)

» NCBI/ Primer-BLAST: Finding primers specific to your PCR template (using Primer3 and BLAST).

Reset page Save search parameters Retrieve recent results Publication  Tips for finding specific primers

PCR Template
Enter accession, gi, or FASTA sequence (A refseq record is preferred) ®) Clear Range
MM 000903.2 From To o

Forward primer[1%6 | | lw e ] Pro primery nasedajici na CDS
Reverse primer | | [0 ]

Or, upload FASTA file Prochazet._

Primer Parameters
Use my own forward primer | | Q Clear
(5'->3" on plus strand) :
Use my own reverse primer | |g Clear

1 e . 2

Min Max
PCR product size [200 |  [s00 |
# of primers to return 10
Min Opt Max Max T difference

Primer melting temperatures |5;.r_0 | |50_0 | |53_0 | |3 @
(Tm)

Exon/intron selection A refseq mRMNA sequence as PCR template input is required for options in the section )
Exon junction span [No preference v]e
Exon iunction match Evnn at & cida Evnan at ' cida




Polymerazova retézova reakce

2) Detekce vybraného genu
* nezalezi na konkrétnim misté (v ramci nukleotidové sekvence, pripadné kodujici oblasti)

7 .

* dllezitd je specifita (Primer BLAST!)

Note: Parameter values that differ from the default are highlighted in yellow
Primer Pair Specificity Checking Parameters

Specificity check Enable search for primer pairs specific to the intended PCR template ¢

Search mode @

Database q| Refseq mMRNA vie

Exclusion [] Exclude predicted Refseq transcripts (accession with XM, XR prefix) [ Exclude uncultured/environmental sample sequences @

Organism (9606 ' | Pro primery nasedajici pouze na lidske sekvence
Enter an organism name (or organism group name such as enterobactdfiaceae, roderlis), taxonomy id of select from the suggestion list as you type. @

Add more organisms
Entrez query (optional) |

@
Primer must have at least total mismatches to unintended targets, including

at least mismatches within the last bps atthe 3’ end. &
Ignore targets that have or more mismatches to the primer. &

. o -
Allow splice variants '¢ Allow primer fo amplify mRNA splice variants (requires refseq mRNA sequence as PCR template input) &

(-GH Primers \‘ | D Show results in a new window El Use new graphic view &

Primer specificity stringency

p Advanced parameters Note: Parameter values that differ from the default are highlighted in yellow




Polymerazova retézova reakce

2) Detekce vybraného genu
* nezalezi na konkrétnim misté (v ramci nukleotidové sekvence, pripadné kodujici oblasti)

7 .

* dllezitd je specifita (Primer BLAST!)

Note: Parameter values that differ from the default are highlighted in yellow
Primer Pair Specificity Checking Parameters

Specificity check Enable search for primer pairs specific to the intended PCR template ¢
Search mode @

Database q| Refseq mMRNA vie
Exclusion

[ ] Exclude predicted Refseq transcripts (accession with XM, XR prefix) ] Exelude uncultured/environmental sample sequences

Organism | (9606 | I Pro primery nasedajici pouze na lidské sekvence

Enter an organism name (or organism group name such as enterobactdfiaceae, roderlis), taxonomy id of select from the suggestion list as you type. @

Add more organisms
Entrez query (optional) |

@
Primer must have at least total mismatches to unintended targets, including

at least mismatches within the last bps atthe 3’ end. &
Ignore targets that have or more mismatches to the primer. &

Primer specificity stringency

Allow splice variants '¢ Allow primer fo amplify mRNA splice variants (requires refseq mRNA sequence as PCR template input) &

| D Show results in a new window El Use new graphic view g

p Advanced parameters Note: Parameter values that differ from the default are highlighted in yellow




Gene structure

Intron Intron

Exon 1 Exon 2 Exon 3

Polymerazova retezova reakce e —

“Exon 1| Bxon2| Bong

sense primer antisense primer

2) Detekce vybraného genu
* nezalezi na konkrétnim misté (v ramci nukleotidové sekvence, pripadné kodujici oblasti)

* dllezitd je specifita (Primer BLAST!)

Input PCR pl NM 000903.2 Homo sapiens NAD(P)H guinone dehydrogenase 1 (NQO1), transcript variant 1, mRNA

Range 196 - 1016
ﬁ Specificity of primers Primer pairs are specific to input template as no other targets were found in selected database: Refseq mRNA (Organism limited to Homo sapiens)
Other reports b Search Summary

©Graphical view of primer pairs

= NM_000903.2 * | Find: v Q@ a I @ i = ATools> T | fFTracks & 7 -
\180 |150 Template 250 388 358 480 450 ele) 550 (Zele) 550 a8 7@ 200 850 el 50 1K 1,858 1,108
Genes L4 | Lkl x
HP_BB0894.1
exon
exon
Primer pairs for job DwEORHukdgxRNmAzbVNEARAIVIMEWD4ulw | *
Frimer 1 % %
Primer 6 = dm— Priner 2 =y <
Friner 3 —
Primer 4 B —_—
Primer & % ,%
Primer ?-, _
Friner & s —
Primer 3 = —_—
Primer 18% g
[18a 158 |28@ |25 |3e@ [3s@ |428 |4s@ |so@ |55 |5 |es@ |7e8 758 =66 25 B B 1K 1,658 1108

NM_000903.2: 72..1.1K (1.1Kbp) " ¥ Tracks shown: 3/12




Polymerazova retézova reakce

2) Detekce vybraného genu
* nezalezi na konkrétnim misté (v ramci nukleotidové sekvence, pripadné kodujici oblasti)
* dllezitd je specifita (Primer BLAST!)

©Detailed primer reports

Primer pair 1

Sequence (5'->3") Template strand Length Start Stop Tm GC% Self complementarity Self 3' complementarity
Forward primer GCCGAGTCTGTTCTGGCTTA Plus 20 399 418 5975 5500  3.00 2.00
Reverse primer GTGGATCCCTTGCAGAGAGT Minus 20 677 658 5909 5500  6.00 2.00
ﬁ Product length 279
Products on intended target

=MNM_000903.2 Homo sapiens NAD(P)H quinone dehydrogenase 1 (NQO1), transcript variant 1, mRNA

product length = 279

Forward primer 1 GCCGAGTCTGTTCTGECTTA 20
Template I 418
Reverse primer 1 GTEGATCCCTTGCAGRAGRGT 20
Template L 658

Products on allowed transcript variants
>NM_001025434 1 Homo sapiens NAD(P)H quinone dehydrogenase 1 (NQO1), transcript variant 3, mRNA

product length = 165

Forward primer 1 GCCGAGTCTGTTCTGECTTA 20
Template 399 e e 418
Reverse primer 1 GTGGATCCCTTGCAGRAGRAGT 20

Template = 3 544



Vyzkousejte si....

....navrhnout specifické primery pro detekci ,vaseho” genu

(v oblasti CDS) pomoci primer BLAST — soucast DU8-2.cast




DUSZ

1) navrhnéte primery pro amplifikaci ,vaseho” genu pro zaklonovani do plasmidu pGL3

—>zkontrolujte sekvenci, které RE budou vhodné (tj. cilova sekvence neobsahuje prislusna stépna mista)
—vloZte pfislusné sekvence do primerd pro PCR
- “vyladte” Tm obou primerQ, aby se pfilis nelisily (odebirani, pridavani (ndhodnych) nukleotidd a kontrola v OligoCalc)

18
. ) Reverse primer ‘el P‘-E_F
e ) o= by 3 ATCGATCATGATCTAAATA GEATS

i
?ﬁfg‘g’lﬁ“’“m 5 TACTAGCTTTTAGGGTTGGG m TAGCTAGTACTAGATTTAT 3'
\ 3'ATGATCGAAAATCCCAACCC ATCGATCATGATCTAAATAS'
Kpnl 5 i
. GCTACTAGCTTTTAGGGTTGGG 3 >
o Sacl |11 <GART e smér syntézy

Miul 15
Nhel |21 & ARG
Smal 28

Xhol —
Bglll gg klanovany gsek
Hindlll |53

pGL3-Basic
Vector
(4818bp)

Ncol 86
Narl 121

2010

Sall
2004 |BamH|
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