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Zaklady prakticke bioinformatiky

Téma 7/10

Nukleotidova bioinformatika llI

Cile:

Student bude schopen navrhnout primery pro namnozeni pozadovaného
useku genu a navrhnout primery pro detekci genu.




,Bioinformatika nukleovych kyselin I11“

Vyhledavani NK sekvenci

Analyza vlastnosti sekvenci-slozeni, reverse complement, identifikace restrikénich mist (Palindromy)
Prace s kddujici DNA=prace s proteiny / preklad DNA sekvence-otvirani ¢teciho ramce

Navrh primert pro PCR, rt-PCR, bodovou mutagenezi

Predpovéd sekundarnich struktur

Porovnavani sekvenci, identifikace neznamé sekvence

(Vyhledani SNPs)

,Cteni“ sekvenacnich dat a spojovani fragment(

Vyhledavani hladin expresi jednotlivych gent

mikroRNA

Celé genomy



Primer = oligonukleotid .

= kratky jednoretézcovy usek DNA

Pouziti:
»PCR (namnoZeni genu/useku, detekce genu, mutace, RT-PCR...)
» Reverzni transkripce (oligo(dT), GSP, hexamers)
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Polymerazova retézova reakce

Polymerase chain reaction (PCR) —— namnozeni (amplifikace) useku DNA vymezeného primery
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Polymerazova retézova reakce

Polymerase chain reaction (PCR) —— namnozeni (amplifikace) useku DNA vymezeného primery
Syntéza: 5'=> 3’
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Polymerazova retézova reakce

Charakteristiky ,,dobré“ dvojice primeru:
Tm rozdil (<1-3°C) Formace dimert

Podobna délka (17-28nt)
Podobné sloZeni bazi (GC=50-60%)
Nepritomnost delSich usekl ze stejnych bazi (>4)

o

o

o

Formace vldsenky

o

o

Nepritomnost sekundarnich struktur (vnitrni vlasenky)

o

Nepritomnost tvorby dimer(
(Malo GC nukleotidl na 3 konci) ALE jeden G/C na uplném konci ano

o

o (Specificnost)



S LSRRa
Polymerazova retezova reakce ..=armm

1) Amplifikace (namnozeni) pozadovaného tseku DNA (genu, fragmentu):

= manualni navrh

Double stranded DNA template

S NN\ CACTCCTCEAGTTTCCAGTEE W N NN A A A A GCTAAGAGCCGACCACAAAAA A A~ ¥
NN/ CTCACGACCTCAAACGTCACCL AN AAANA A, CTTCCATTCTCCECTCOTGT A A A,

Single strands of the DNA template
5 NN G TCCTCEAGTITCCAG TG W W NN A GAAGCTAAGACCCCACCACAMNANANA A 3

G CTTCCATTCTCCECTGETEY &5

A §' CAGTCCTGCAGTTITGCAGTGE w——lp
I NN/ CTCAGGACCTCARACG TCACCLANAANAANNAACTTCCATTCTCGECTCETGT_a s A~



S LSRRa
Polymerazova retezova reakce ..=armm

1) Amplifikace (namnozeni) pozadovaného tseku DNA (genu, fragmentu):

= manualni navrh

Double stranded DNA template

S NN\ CACTCCTCEAGTTTCCAGTEE W N NN A A A A GCTAAGAGCCGACCACAAAAA A A~ ¥
NN/ CTCACGACCTCAAACGTCACCL AN AAANA A, CTTCCATTCTCCECTCOTGT A A A,

Single strands of the DNA template
5 NN G TCCTCEAGTITCCAG TG W W NN A GAAGCTAAGACCCCACCACAMNANANA A 3

G CTTCCATTCTCCECTGETEY &5

A §' CAGTCCTGCAGTTITGCAGTGE w——lp
I NN/ CTCAGGACCTCARACG TCACCLANAANAANNAACTTCCATTCTCGECTCETGT_a s A~



Polymerazova retézova reakce

1) Amplifikace (namnozeni) pozadovaného useku DNA (genu, fragmentu):

— manualni navrh
»navrhnéte (kratké) primery pro sekvenci:

5 -ATGCCCTTTCnnnnnnnnnnnnnnTAAATCCCGC-3’



Polymerazova retézova reakce

1) Amplifikace (namnozeni) pozadovaného useku DNA (genu, fragmentu):

— manualni navrh
»navrhnéte (kratké) primery pro sekvenci:

5 -ATGCCCTTTCnnnnnnnnnnnnnnTAAATCCCGC-3’
3 -TACGGGAAAGNNNnNnNNnnnnnnnnnATTTAGGGCG-5"



Polymerazova retézova reakce

1) Amplifikace (namnozeni) pozadovaného useku DNA (genu, fragmentu):

— manualni navrh
»navrhnéte (kratké) primery pro sekvenci:

5 -ATGCCCTTTCnnnnnnnnnnnnnnTAAATCCCGC-3’
‘ATTTAGGGCG- 5

5 - ATGCCCTTTC-
3 -TACGGGAAAGNNNnNnNnnnnnnnnnATTTAGGGCG-5"



1) Amplifikace (namnozeni) pozadovaného useku DNA (genu, fragmentu):

= manualni navrh

»navrhnéte (kratké) primery pro sekvenci:

R_primer: GCGGGATTTA

5 -ATGCCCTTTCnnnnnnnnnnnnnnTAAATCCCGC-3’

F_primer: ATGCCCTTTC §TTTAGGGCG— 5

5 - -ATGCCCTTTE:— pro zapis finalnich F a R primerlt smér psani 5°- 3" !

3 -TACGGGAAAGNNNnNnNnnnnnnnnnATTTAGGGCG-5"



Polymerazova retézova reakce

1) Amplifikace (namnozeni) pozadovaného useku DNA (genu, fragmentu):

= manualni navrh

»navrhnéte (kratké) primery pro sekvenci:
R_primer: GCGGGATTTA
5-ATGCCCTTTCnnnnnnnnnnnnnnTAAATCCCGC-3’
reverse complement:

5-GCGGGATTTAnnnnnnnnnnnnnnGAAAGGGCAT-3°

(3 -TACGGGAAAGNNnnnnnnnnnnnnATTTAGGGCG-5 ")




1) Amplifikace (namnozeni) pozadovaného useku DNA (genu, fragmentu):

= manualni navrh

»navrhnéte (kratké) primery pro sekvenci:
R_primer: GCGGGATTTA
5'-ATGCCCTTTCnnnnnnnnn nTAAATCCCGC-3’
reverse complement:

5-GCGGGATTTAnnnnnnnnnnnnnnGAAAGGGCAT-3°

(3 -TACGGGAAAGNNnnnnnnnnnnnnATTTAGGGCG-5 ")




PCR-amplifikace pozadovanéeho useku

— manualni navrh: 2 primery

Forward -horni primer
Reverse -dolni primer (z ,reverse complement®)

>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




PCR-amplifikace pozadovanéeho useku

— manualni navrh: 2 primery

Forward primer —>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




P CR-kontrola manuainé navrzenych primeru: OligoCalc

Oligo Calc: QOligonucleotide Properties Calculator

Enter Oligonucleotide Sequence Below

0D calculations are for single-stranded DNA or RNA

Nucleotide base codes
CAG TAT CCT GCC GAG TCT GT

Reverse Complement Strand(5' to 3') is:
ACR GAC TCG GCA GGA TARC TG

5' modification (if any) 3' modification (if any) Select molecule
| V| v| [ssDNA v

50| n Primer
I:l Measured Absorbance at 260 nanometers
50| mM Salt (Na*™)

VII

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

Physical Constants Melting Temperature (Ty) Calculations

Length: Molecular Weight: 608412 GC content: | 55 |%

1 ml of a sol'n with an Absorbance of 1| at 260 nm

is 5.042 | microMolar 2 and contains | 30_?| micrograms.

54| °C (Nearest Neighbor)
Thermodynamic Constants Conditi M NaCl at 25°C at pH 7.

RInK 33.404| cal/(°*K*mol) deltaH 161.9|Kcal/mol
deltaG Kcal/mol deltaS 421.4| call*K*mol)

in/self dimerization calculations

(Minimum base pairs required for single primer self-dimerization) »
Check Self-Complementarity

538
60.5]°C (Salt Adjusted)

° sic)

W N =

(Minimum base pairs required for a hairpin)




PCR-amplifikace pozadovanéeho useku

— manualni navrh: 2 primery

Forward primer

Reverse primer - cela sekvence ,reverse complement”

SMS

Format Conversion

~Combine FASTA

-EMEL to FASTA

-EMEL Feature Extractor

-EMBL Trans Extractor
>NM 000903.2:192-1016 Homo sapiens NAD(P)H quinone dehydrogenase 1 -FiterDNA

~Filter Frotei
(NQO1), transcript variant 1, mRNA -GlenBanI:kI:nFASTA

ATGGTCGGCAGAAGAGCACTGATCGTACTGGCTCACTCAGAGAGGACGTCCTTCAACTATGCCATG. (oo moars dractar

AGGCTGCTGCAGCGGCTTTGAAGAAGAAAGGATGGGAGGTGGTGGAGTCGGACCTCTATGCCATGA Qrefolhee

CAATCCCATCATTTCCAGAAAGGACATCACAGGTAAACTGAAGGACCCTGCGAACTTTCAGTATCC -Range Exiracior Protein
ety -

Sequence Manipulation Suite:

Reverse Complement

Reverse Complement converts a DNA sequence into its reverse, complement, or reverse-complement counterpart.
sequence if it contains an ORF on the reverse strand.

Paste the raw sequence or one or more FASTA sequences into the text area below. Input limit is 100,000,000 charz
CGCCTGEAGRATATTTGEGAT GAGACACCACTGTATTTTGCTCCARMGCAGCCTCTTTGACT

TARACTTCC

AGGCAGGATTCTTAATGRARARL GAGGTACAGGATGAGGAGARLARCARGARATTTGGCCT

TTCTETGES

CCRTCACTTGRECARGTCCR Reverse Complement results

GAGTCTGTTCTGGCTTATARAGAAGGCCATCTGAGCCCAGATATTGTGGCTGAACAARAGAAGCTG goit Codons
CCGCAGACCTTGTGATATTCCAGTTCCCCCTGCAGTGGTTTGGAGTCCCTGCCATTCTGARAGGCT SRitFASTA
TGAGCGAGTGTTCATAGGAGAGT TTGCTTACACTTACGCTGCCATGTATGACAAAGGACCCTTCCG Window Estractor DNA
AAGRAGGCAGTGCTTTCCATCACCACTGGTGGCAGTGGCTCCATGTACTCTCTGCAAGGGATCCAC! Saquence Analysis
ACATGAATGTCATTCTCTGGCCAATTCAGAGTGGCATTCTGCATTTCTGTGGCTTCCAAGTCTTAGAACL ~
TCAACTGACATATAGCATTGGGCACACTCCAGCAGACGCCCGAATTCARATCCTGGAAGGATGGAAGARA
CGCCTGGAGAATATTTGGGATGAGACACCACTGTATTTTGCTCCAAGCAGCCTCTTTGACCTAAACTTCC
AGGCAGGATTCTTAATGAAAAAAGAGGTACAGGATGAGGAGAAAAACAAGAAATTTGGCCTTTCTGTGGG

CCATCACTTGGGCAAGTCCATCCCAACTGACAACCAGATCAAAGCTAGAAAATGA

Submit | | Clear || Rese NM_000903.3:122-946 Homeo sapiens NAD(P)H quinone dehydrogenase 1 (NQO1), transcript variant 1, mRNA reverse complement

TCATTTTCTAGCTTTGATCTGGTTGTCAGTTGGGATGGACTTGCCCAAGTGATGGCCCAC

i AGAAAGGCCAAATTTCTTGTTTTTCTCCTCATCCTGTACCTCTTTTTTCATTAAGAATCC

+ [reverse-complement TGCCTGGAAGTTTAGGTCAAAGAGGCTGCTTGGAGCAAAATACAGTGGTGTCTCATCCCA
AATATTCTCCAGGCGTTTCTTCCATCCTTCCAGGATTTGAATTCGGGCGTCTGCTGGAGT
GTGCCCAATGCTATATGTCAGTTGAGGTTCTAAGACTTGGAAGCCACAGAAATGCAGAAT
GCCACTCTGAATTGGCCAGAGAATGACATTCATGTCCCCGTGGATCCCTTGCAGAGAGTA
CATGGAGCCACTGCCACCAGTGGTGATGGAAAGCACTGCCTTCTTACTCCGGAAGGGTCC
TTTGTCATACATGGCAGCGTAAGTGTAAGCAAACTCTCCTATGAACACTCGCTCAAACCA
GCCTTTCAGAATGGCAGGGACTCCAAACCACTGCAGGGGGAACTGGAATATCACAAGGTC
TGCGGCTTCCAGCTTCTITTGTTCAGCCACAATATCTGGGCTCAGATGGCCTTCTTTATA
AGCCAGAACAGACTCGGCAGGATACTGAAAGTTCGCAGGGTCCTTCAGTTTACCTGTGAT
GTCCTTTCTGGAAATGATGGGATTGAAGTTCATGGCATAGAGGTCCGACTCCACCACCTC
CCATCCTTTCTTCTTCAAAGCCGCTGCAGCAGCCTCCTTCATGGCATAGTTGAAGGACGT
CCTCTCTGAGTGAGCCAGTACGATCAGTGCTCTTCTGCCGACCAT

EThin mmrim mmmeriemn Lmaamd




PCR-amplifikace pozadovanéeho useku

— manualni navrh: 2 primery

Forward primer

Reverse primer - cela 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

Reverse Complement results

=NM 000903.3:122-946 Homo sapiens NAD(P)H quinone dehydrogenase 1 (NQO1), transcript variant 1, mRNA reverse complement
AGT'I‘GGGATGGAC'['IGCCCAAGTGATGGCCCAC
AGAAAGGCCAAATTTCTIGITITICTCCTCATCCTGTACCTCTITTTTCATTAAGAATCC
TGCCTGGAAGTTTAGGTCAAAGAGGCTGCTTGGAGCAAAATACAGTGGTGTCTCATCCCA
AATATTCTCCAGGCGTTTCTTCCATCCTTCCAGGATTTGAATTCGGGCGTCTGCTGGAGT
GTGCCCAATGCTATATGTCAGTTGAGGTTCTAAGACTTGGAAGCCACAGAAATGCAGAAT
GCCACTCTGAATTGGCCAGAGAATGACATTCATGTCCCCGTGGATCCCTTGCAGAGAGTA
CATGGAGCCACTGCCACCAGTGGTGATGGAAAGCACTGCCTTCTTACTCCGGAAGGGTCC
TTTGTCATACATGGCAGCGTAAGTGTAAGCAAACTCTCCTATGAACACTCGCTCAAACCA
GCCTTTCAGAATGGCAGGGACTCCAAACCACTGCAGGGGGAACTGGAATATCACAAGGTC
TGCGGCTTCCAGCTTCTTTTGTTCAGCCACAATATCTGGGCTCAGATGGCCTICTTTATA
AGCCAGAACAGACTCGGCAGGATACTGAAAGTTCGCAGGGTCCTTCAGTTTACCTGTGAT
GTCCTTTCTGGAAATGATGGGATTGAAGTTCATGGCATAGAGGTCCGACTCCACCACCTC
CCATCCTTTCTICTTICAAAGCCGCTGCAGCAGCCTCCTTCATGGCATAGTTGAAGGACGT
CCTCTCTGAGTGAGCCAGTACGATCAGTGCTCTTCTGCCGACCAT




P CR-kontrola manuainé navrzenych primeru: OligoCalc

Oligo Calc: QOligonucleotide Properties Calculator

Enter Oligonucleotide Sequence Below

0D calculations are for single-stranded DNA or RNA

Nucleotide base codes
CAG TAT CCT GCC GAG TCT GT

Reverse Complement Strand(5' to 3') is:
ACR GAC TCG GCA GGA TARC TG

5' modification (if any) 3' modification (if any) Select molecule
| V| v| [ssDNA v

50| n Primer
I:l Measured Absorbance at 260 nanometers
50| mM Salt (Na*™)

VII

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

Physical Constants Melting Temperature (Ty) Calculations

Length: Molecular Weight: 608412 GC content: | 55 |%

1 ml of a sol'n with an Absorbance of 1| at 260 nm

is 5.042 | microMolar 2 and contains | 30_?| micrograms.

54| °C (Nearest Neighbor)
Thermodynamic Constants Conditi M NaCl at 25°C at pH 7.

RInK 33.404| cal/(°*K*mol) deltaH 161.9|Kcal/mol
deltaG Kcal/mol deltaS 421.4| call*K*mol)

in/self dimerization calculations

(Minimum base pairs required for single primer self-dimerization) »
Check Self-Complementarity

538
60.5]°C (Salt Adjusted)

° sic)

W N =

(Minimum base pairs required for a hairpin)




P CR-kontrola manualng navrzenych primeru: OligoCalc

— manualni navrh: 2 primery

Forward primer
Reverse primer

- primery je nutné ,vyladit” aby sedély Tm (prodlouzenim, ¢i kracenim podle sekvence)

>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




Vyzkousejte si
1) Manualné navrhnout primery pro amplifikaci:
3. exonu NQO1 (NM_000903.3)

- délka:18-24nt
- Tm: 55-60°C



Vyzkousejte si
1) Manualné navrhnout primery pro amplifikaci:
3. exonu NQO1 (NM_000903.3)

241 ggacctctat gccatgaact tcaatcccat catttccaga aaggacatca cag
EliMccappaccct gogaactttc agtatcctge cgagtctgtt ctgpcttata aagaaggcca

El Wt ctpagccca gatattgtgg ctgaacaaaa gaagctggaa gccgcagace titgtgatatt

- délka:18-24nt e S S
- Tm: 55-60°C

Vysledek: ¢ 7¢ can TAT caC AAG 6TC Tac (59,5°C)

F:GTA AAC TGA AGG ACC CTG CG (68,5°C)



Vyzkousejte si
1) Manualné navrhnout primery pro amplifikaci:
3. exonu NQO1 (NM_000903.3)

241 ggacctctat gccatgaact tcaatcccat catttccaga aaggacatca cag
EliMccappaccct gogaactttc agtatcctge cgagtctgtt ctgpcttata aagaaggcca

El Wt ctpagccca gatattgtgg ctgaacaaaa gaagctggaa gccgcagace titgtgatatt

- délka:18-24nt e S S
- Tm: 55-60°C

Vysledek:



Vyzkousejte si
1) Manualné navrhnout primery pro amplifikaci:
3. exonu NQO1 (NM_000903.3)

- délka:18-24nt

-Tm: 55-60°C Vysledek: F: 6Ta AAC TGA AGG ACC CTG CG 60°C

R- CTG GAA TAT CAC AAG GTC TGC 60°C

2) zkontrolujte pozice pomoci multalin:

(porovnejte) celou mRNA, 3. exon a oba primery



porovnani - multalin

PSR “F

>3.exon GTA AAC TGA AGG ACC CTG C
GTAAACTGAAGGACCCTGCGAACTTTCAGTATCCTGOCGAG] 3 . exan

GAGCCCAGATATTOTOEC TEAACARAAGAAGCTORAAGCCO )G TAAACTGAAGEACCCTGCEAACTTTCAGTATCCTGLCGAGTCTETTCTGECTTATAALGAAGECCATCT
>NM_eeege3 . 3| GAGCCCAGATATTGTEGC TEAAC AAAAGAAGC TEGAAGCCGCAGACCTTGTGATATTCCAG
ACACGCEACTCCCACAAGET TGCAGCCGRAGCCGCCCAGCT v M oopons . 2

261 270 280 290 300 310 320 330 340 350 360 370 380 390
|
3.exon CCCCGOLAACCACGAS 3. exnon GTAARCTGAAGGACCCTGCGAACTTTCAGTATCCTGCCGAGTCTGTTCTGGL T TATARAGARGGCCATCTGAGCCCAGATAT TGTGGL TGARCARAR
HH_000903.3 ACACGCGACTCCCACARGETTGCAGCCGGAGCCGCCCAGCTCACCGAGAGCCTRGTTCN T QAT RTACTGACTCA HH_000903,2 TCARTCCCATCATTTCCAGARAGGACATCACAGGTAAACTGAAGGACCCTGCGARCTTTCAGTATCCTGCCGAGTCTGTTCTGGCTTATARAGARGGCCATCTGAGCCCAGATATTGTGGCTGAARCARAA
Consensus ;;;- . --;;'; ------- ;;'; ------- ;;'; ------- ;;'; ------- ;‘;'; ------- ; GAAGAAG GGATGG CONsSensus ......veseses0s0sssssssssssssses:0lAAACTGAAGGACCCTGCgaactbbcagtatcctgocpagtebgbcbggotlat.aaagaaggecat.ctgageccagat.atbgbgpetgaacaaaa
| : 391 400 410 420 430 440 450 460 470 480 490 500 510 520
3.exon | |
HH_000903,3 AGAARGAGCACTGATCGTACTGGCTCACTCAGAGAGGACGTCCTTCAACTATGCCATGAAGGAGGCTGCTGCAGCGGCTTTGAAGA F
COMSEMSUS  4ivreressesssssssssssssssssssssssssssssssessssssssssssstsssssresssrssssssssstsessenss 3.exon GAAGCTGGARGCCGCAGACCTTGTGATATTCCAG
261 270 280 290 300 310 320 130 340 HHF000903.3 gEEEELTEEIEEEEEEEIEIEEEIIEIEIHIHIEEIEETTEEE[ITEEFIETEETTTEEFIETE[IT[iEEFITTET[iFIFIFIEEETEETTTEHEEEHETETTEHTHEEHEHETTTEETTHEHETTHEEETEEEHTETHT
\ LersbssstbeasEsEstas

3.exon GTARACTGAAGGACCCTGCGAACTTTCAGTATCCTGCCGAGTCTGTTCTGGE 1 1 HI HHHUHHLULLLHIL IUHULLLHGL | %R o
HH_000903,3 TCAATCCCATCATTTCCAGARAGGACATCACAGGTAAACTGARGGACCCTGCGAACTTTCAGTATCCTGCCGAGTCTGTTCTGGCTTATARAGAAGGCCATCTGAGCCCAG -

CONSENSUS  shesessssssssssssssstssstssssssns GTARACTGAAGGACCCTGCGARCTTTCAGTATCCTGCCGAGTCTGTTCTGGCTTATARAGARGGCCATCTGAGCCCAG (CAG ACC TTG TGA TAT TCC AG
391 400 q10 420 430 440 450 460 470 480 490 500 *F
|
3,evon GARGCTGGAAGCCGCAGACCTTGTGATATTCCAG GTA AAC TGA AGG ACC CTG C
HH_000903,3 GAAGCTGGAAGCCGCAGACCTTGTGATATTCCAGTTCCCCCTGCAGTGGTTTGGAGTCCCTGCCATTCTGARAGGCTGGTTTGAGCGAGTGTTCATAGGAGAGTTTGCTTAI =3, exan
Consensus GHHGDTEGHHGDCGCHGHCDTTGTGHTHTTCCHG..................................................._.._._._._.._._._._.._._._._.._._._._.._._._. _____ e S -
hal 530 h40 550 h60 h70 h80
1 261 270 280 290 300 310 320 330 340 350 360 370 380 390
3.
NH_OOOSE;?; GACARAGGACCCTTCCGGAGTARGARGGCAGTGCTTTCCATCACCACTGGTGGCAGTGGLT! R_rc ! !
LONSENsUS  wevusrsresresrerrertrieiiii e 3.exon GTARACTGARGGACCCTGCGAACTTTCAGTATCCTGCCGAGTCTGTTCTGGC TTATARAGAAGGCCATC TGAGCCCAGATATTGTGGCTGARCAARAA
651 660 670 680 690 700 710 HH_000903,3 TCAATCCCATCATTTCCAGAAAGGACATCACAGGTAAAC TGAAGGACCCTGCGARCTTTCAGTATCCTGCCGAGTCTGTTCTGGC TTATARAGAAGGCCATC TGAGCCCAGATATTGTGGCTGARCAARAA
] F GTARAC TGARGGACCCTGE
3.exon CONSENSUS  L.iesasssssssssssssssssssrsnssssssBhO000  aa0 a0 OOl . s a s s st s ts sttt ssssts sttt sststttsststststattssstttstatstsssssatasssss
391 400 410 420 430 440 450 460 470 480 490 500 510 520
1 1
R_rc CAGACCTTGTGATATTCCAG
CONSENSUS . ..icsusscssssssnssssnss 3.exon GAAGCTGGARGCCGCAGACCTTGTGATATTCCAG
HH_000903,3 GAAGCTGGAAGCCGCAGACCTTGTGATATTCCAGTTCCCCCTGCAGTGGTTTGGAGTCCCTGCCATTCTGARAGGCTGGTTTGAGCGAGTGT TCATAGGAGAGTTTGCTTACACTTACGCTGCCATGTAT
1431 1440 1450 F
I : : CONSENSUS  4.uvassssessssCORACTE b B ol Al o O A s v a s s ss s s s s tsss s st a s st s s ssta s bt s satstsststststststttsststetstattssstttastatstsssssntasssss
R CTGGAATATCACAAGGTCTG
: X
3.exon

HH_000903,3 TCAATTACARAGCAGTTACTAATATGCCTAGCACARGTACCACTCTTGGTCAGCTTTTGTTGTTTATATACAGTACACAGATACCT TGAAAGGARGAGC TAATAAATCTCTTCTTTGCTGCAGTCATCTA

I3y B Ty R RN - . JRRRY 0 JUE - - -




porovhani - multalin

*R_rc

CAG ACC TTa TGA TAT TCC AG

>F

GTA AAC TGA AGG ACC CTG C

>3 .exon

GTAAACTGAAGGEACCCTGLGAACTTTCAGTATCCTGCCEAGTCTAGTTCTEGC TTATAAAGAAGGCCATCT
GAGCCCAGATATTGTGEC ToAACAAAAGAAGC TEERAAGCCGCAGACCTTGTEGATATTCCAG

MM _Gaasas.3

ACACGCGACTCCCACAAGGT TGCAGCCGEAGCCGCCCARCTCACCOAQAGCCTAGTTCCGACCAGGATIG ™
CCCCEECAACCACGAGCCOAGCCAATCAGCGCCCCGEACTRCACCAGAGCCATGETCGGCAGAAGARC R y

Pro porovnani nutné R primer vlozit jako ,,reverse complement”

261 270 280 290 300 10 320 330 340 350 360 370 380 390
| |
R_rc
3.exon GTARACTGAAGGACCCTGCGAACTTTCAGTATCCTGCCGAGTCTGTTCTGGCT TATAAAGAAGGCCATCTGAGCCCAGATATTGTGGCTGAACAAARA
HH_000903.3 TCAATCCCATCATTTCCAGAAAGGACATCACAGGTARACTGAAGGACCCTGCGAACTTTCAGTATCCTGCCGAGTCTGTTCTGGCTTATARAGARGGCCATCTGAGCCCAGATATTGTGGLTGAACAAARA
F GTARRCTGAAGGACCCTGL

CONSENSUS  .heseasesssssssssersnsssssssssans B aaaC A A OO OO . s s s s sttt s s rrsssssssssssssstsssssssssttstasstsstttttssstttststassssssssssss
391 400 410 420 430 440 450 460 470 480 490 500 510 hao
| |

R_rc CAGACCTTGTGATATTCCAG

3J.exon GARGCTGGAAGCCGCAGACCTTGTGATATTCCAG
HH_000303,3 GRAAGCTGGAAGCCGCAGACCTTGTGATATTCCAGTTCCCCCTGCAGTGGTTTGGAGTCCCTGCCATTCTGARAGGCTGGTTTGAGCGAGTGTTCATAGGAGAGT TTGCTTACACTTACGCTGCCATGTAT
F

CONSENSUS .« uusranessssssCAEACOEE Bl Al Al i aE . s s s s ssssssssassssssssssnsssssassssnssssstsssssssssststsstsssststttstnssststtsssnsssasttssstssss

CONSEMEUS s anssssassssssassssssssssssssssessssssseesessessetssssesesssseteesetsesseetsssessessessseteestetteestetsesssteesssseteetsstsnstessasssssess

1431 1440 1450 1460 1470 1480 1490 1500 1510 1520 1530 1540 1550 1560
| + + + 4 + + + + + + + 4 |
R CTGGAATATCACAAGGTCTG
F
3.exon

HH_000303,3 TCAATTACARAGCAGTTACTARTATGCCTAGCACAAGTACCACTCTTGGTCAGCTTTTGTTGTTTATATACAGTACACAGATACCT TGAARAGGAARGAGC TAARTAAATCTCTTCTTTGCTGCAGTCATCTA

CONSENSUS  s.vessssssssssssssssssssssssssnssebaasBedessbulasBBho i it iiseriossossssssssntsssssssssssssssntsssssastsssssasatsssssatsststasss




Vyzkousejte si (DU7)
Manualné navrhnout primery pro vasi CDS (kodujici sekvenci).

- délka:18-24nt
- Tm: 55-60°C

+ zkontrolujte pozice pomoci multalin:

(porovnejte) celou mRNA, CDS a oba primery



S LSRRa
Polymerazova retezova reakce ..=armm

1) Amplifikace (hamnoZeni) pozadovaného tseku DNA (genu, fragmentu)

= manualni navrh

Double stranded DNA template

S NN\ CACTCCTCEAGTTTCCAGTEE W N NN A A A A GCTAAGAGCCGACCACAAAAA A A~ ¥
NN/ CTCACGACCTCAAACGTCACCL AN AAANA A, CTTCCATTCTCCECTCOTGT A A A,

Single strands of the DNA template
5 NN G TCCTCEAGTITCCAG TG W W NN A GAAGCTAAGACCCCACCACAMNANANA A 3

€ CTTCCATTCTCGEC TCETE r\

A S CAGTCCTGCAGTTITGCAGTGE w——lp
I NN/ CTCAGGACCTCARACG TCACCLANAANAANNAACTTCCATTCTCGECTCETGT_a s A~



Polymerazova retézova reakce

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

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

Resources (¥ How To [ Sign in to NCBI
Nucleotide Nucleotide v/ || |
Advanced Help
GenBank - Sendto: - -
Change region shown v
Homo sapiens NAD(P)H quinone dehydrogenase 1 (NQO1), transcript variant 1, Customise view -

mRNA

NCBI Reference Sequence: NM_000903.2
EASTA  Graphics

Analyze this sequence
Run BLAST

Go to: [v] . .
Go to: v/ Pick Primers
LOCUS MM 000903 2601 bp mRNA linear PRI 29-MAR-2018 PonTgnt Sequence Features

DEFINITICH Homo sapiens NAD(P)H guinone dehydrogenase 1 (HQO1), tranacript

wvariant 1, mRNA. Find in this Sequence
ACCESSION NM 0009803
VERSION MM 000803.2 Show in Genome Data Viewer
EEYWORDS RefSeq.
SCOURCE Homo =apiens (human)
ORGANISM Homo sapiens Articles about the NQO1 gene —

Eukaryota:; Metazoa; Chordata; Craniata; Vertebrata: Euteleostomir
Mammalia; Eutheria; Euarchontoglires; Primates; Haplorrhini;

Redox modulation of NQO1.
[PLoS One. 2018]

Catarrhini; Hominidae; Homo.

REFERENCE 1 (bases 1 to 2601) Enhanced glycometabolism as a mechanism of
AUTHORS  Cheng X, Liu F, Liu H, Wang G and Hao H. NQO1 po [Biochem Biophys Res Commun. 2018]
TITLE Enhanced glycometakolism as a mechanism of NQOL potentiated growth

RNA-binding activity of TRIM25 is mediated by its

£ N3CLC led b bol i fili
2 revealed by metabelomic profiling PRY/SPRY domain and is requit [BMC Biol. 2017]

JOURNAL Biochem. Bicphva. Res. Commun. 4%6 (1), 31-36 (2018)
DTTRMED ~09Q140C P




Polymerazova retézova reakce

2) Detekce vybraného genu
* nezalezi na konkrétnim misté (v ramci nukleotidové sekvence, pripadné kédujici 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 MM _000903.2 Erom o
Forward primer | | | | @ clear
Reverseprimer[ | [
Or, upload FASTA file Prochazet

Primer Parameters

Use my own forward primer |
(53" on plus strand)

Use my own reverse primer | |g Clear
(5'->3" on minus strand)

| L Clear

Min Max
PCR product size [70 | [1000
# of primers to return

Min Opt Max Max Trm difference
Primer melting temperatures |57_c| | |50_o | |63.0 | |3 e}

(Tm)

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

Exon junction span [No preference vie
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 kédujici 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 . L,
Forward primer[196 | | lwce ] Pro primery nasedajici na CDS
Reverse primer | | [1016 |
Or, upload FASTA file Prochazet._

Primer Parameters

Use my own forward primer |

(5'->3" on plus strand)

Use my own reverse primer | |g Clear
ey : h

Min Max
PCR product size |200 |  [s500 |

# of primers to return 10

Min Opt Max Max Tm difference
Primer melting temperatures |5?_0 | |50_0 | |53_0 | |3 ™)

(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 iunction match Evnn at &' cida Evnn at 2 cida

| Lv) Clear




Polymerazova retézova reakce

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

7 .

* dllezitd je specifita (Primer BLAST!)

MNote: 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 g

Organism (9606 ' | Pro primer naseda'icigouze na lidské sekvence

Enter an organism mame (or organism group name such as enterobactdgfiaceae, roderlts), 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. &

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

(Gﬂ Primers ] | [ show resuits in a new window ¥ use new graphic view &

Primer specificity stringency

» 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 kédujici oblasti)

7 .

* dllezitd je specifita (Primer BLAST!)

MNote: 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 g

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

Enter an organism mame (or organism group name such as enterobactdgfiaceae, roderlts), 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

» 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 . —

CExon | Exon2| xong

sense primer antisense primer

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

* dllezitd je specifita (Primer BLAST!)

Input PCR I NM 000903.2 Homo sapiens NAD(P)H quinone 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: > a D aQ I @ i == AToolsw + | LFTracks & 7 -
|10e i@ Template 258 388 350 480 458 508 550 ) 550 708 750 500 850 988 950 1K 1,858 1,108
Genes 4| |k x
HP_BB@s54.1
exon
axon
Primer pairs for job DwEORHukdgxRNmAzbVHEARAIVIMEWO4ulw | *
Friner 1 = —_—
Primer & E=m d— Primer 2 E=hy e
Priner 3 ——
Primer 4 B —_—
Primer S % %
Frimer 7 =
Friner & s —
Primer 3 = —_—
Primer 18% %
|18@ 15@ Bl |25 ] ] |42@ |45 |sea |55 |saa ] |7e@ 758 =06 250 B et 1K 1,658 1,168

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 kédujici oblasti)

* dllezitd je specifita (Primer BLAST!)

©Detailed primer reports

Primer pair 1

Sequence (5'-»3") Template strand Length Start Stop m GC% Self complementarity Self 3' complementarity
Forward primer GCCGAGTCTGTTCTGGCTTA Plus 20 399 418 59.75 55.00 3.00 2.00
Reverse primer GTGGATCCCTTGCAGAGAGT Minus 20 67T 658 59.09 55.00 6.00 2.00

# Product length 279

Products on intended target
=Ni_000903.2 Homo sapiens NAD(P)H quinone dehydrogenase 1 (NQO1), transcript variant 1, mRNA

product length = 278

Forward primer 1 GCCGRAGTCTGTTCTGGCTTA 20
Template 399 e e e 418
Reverse primer 1 GTGGATCCCTTGCAGAGAGT 20
Template BTT e i e 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 GCCGAGTCTGTTCTGGCTTA 20
Template 398 e e 418
Reverse primer 1 GTGGATCCCTTGECAGAGRGT 20

Template 5B3 i et iaaaeaaas 544



Vyzkousejte si....

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

(v oblasti CDS) pomoci primer BLAST — soucast DU7-2.cast




DU7 — Navrh primerd

1) Navrhnéte primery, tak aby se amplifikovala vase CDS

- Navrhnéte F a R primer tak aby Tm nebyla vétsi nez 60°C

- zkontrolujte pozice pomoci multalin:
(porovnejte) celou mRNA, CDS a oba primery

2) navrhéte primery pro DETEKCI vaseho genu (tak, aby produkt nebyl delsi nez
500 nukleotid’ a kratsSi nez 200nt)



DU7 — Navrh primerd

. Cw m w  w wm W m W wm  w @ i
Oligo Calc: Oligonucleotide Properties Calculator .
]
Enter Oligonucleotide Sequence Below n_soem. 3
0D calculations are for single-stranded DNA or RNA Camemnn
MNudleotide base codes H . 1 . b a8 1 e 20 £ . 2 e =

476 GTC GGC AGA AGA GCA C ®
T A TR T AT G T T A T TGS GGG T GGBC T CTATECCNTECT
o e . A o 0 MR P |1 RGN oM ot L1 W B T

L uiliatian £ prep—.
v| [sa0ra v

™ m  mm  rm e 3w @ e W me W am W W

Reverse Complement Sirand( o 3) is
676 CTC TTC TeC CeA CCA T

e !.gﬁﬁ'

AT GGG A1 WA GGEACCE TSR 1TTRG TWTCE GGG T TGS T T TAMAGIAGSC T CFGAGCCCAGATHY TG TSAR
AL

1] T RTR e — et e i A 111 10 G0 P 1|1 AL LAY 0 T

]
i

[—

S
1 F. ATG G C G C AGA A A A S modification (any) 3 modification (i any) Select molecule T e | S | P a e o o o m  m  er  w  w W
: I (5 (5 (5( : ( : \ =2 o D — S S
2

2t

A T o WAACE T T TG T CCHRT T CECCE G T ECTLCENT PP T T TR TAGRET T TLCCTGINT

i

50| Prmer [ —
] Measured Absorbance at 260 nanometers ke 8 e et
50| mmsanna®) b= mrar il = sm e we s s sm  sw o G0 G e e
. T
R: TCA TTT TCT AGC TTT GAT CTG GT EEEseeeeuasesa
. [ calculate [ swap strands |( sLasT [ mfold ) s e R e SR

al Constants Melting Temperature (Tyy) Calculations o e & - e o o 20 ™ i s s ™ L
B AT TG G e YT 1 AT A .1 GG AT GG
Moleular Weight 5886.9* GC conten 1 532|c(Basio) 3.3 TCRTTC TG TCATWE TEE TR CTCACCT FEA TEFGa R OT ST A T
4l of 3 el with 3n Bhenrhanca of | Al 2980 nm 2 59.5]°C (Salt Adjusted)
o
T B Ta R TeE TG T e T T G G G G TG 1T TG TGS CATEC T e
e T e e e e e e
-
e
"
e
Primer-BLAST > JoB 1p:1d8LJBQGGa4-kByVEfUap2vukZVG_TKIRW .

ma s w6 W e et tm b U e 6s me um

' E.éa;

Primer-BLAST Results @

2 ) n av r h éte p ri m e ry p ro D ET E KC I Va ge h 0 ge n u Input PCR template NM_000903.3 Homo sapiens NAD(P)H quinone dehydrogenase 1 (NQO1), transcript variant 1, mRNA

Range 1 - 2521

Specificity of primers Primer pairs are specific to input template as no other targets were found in selected database: NCBI Messeng:
(Organism limited to Homo sapiens)

Other reports P Search Summary

== Graphical view of primer pal

2 NM_000903.3 + | Find: ME=R=JK-N

emplate ] 260 200 400 £00 160 1,200 200

Genes

NOOL
ey > ]
econ S exon I <o [ S S S
E - ]
(U) Primer pairs for job 1d8LJBQGGa4-kByVEfU4p2vuRZVG_TRIRW g o

Priner 1B— &
Pringr 2 By

Priner 3 B

S &

Priner 4 B =

Primer 5B &
™~ &
Friner 6B =
Primer 7

(= o)
& <

] = T ———
Friner & B &

Primer 18 $—é
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