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Zaklady prakticke bioinformatiky

Téma 7/10

Nukleotidova bioinformatika il

Cile:

Student bude schopen navrhnout primery pro namnozeni pozadovaného
useku genu, udélat restrikcni analyzu a zkontrolovat jak by vypadal
vysledek stépeni.



,Bioinformatika nukleovych kyselin I11“

Vyhledavani NK sekvenci

Analyza vlastnosti sekvenci-slozeni, reverse complement, identifikace restrikcnich 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 genut

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 vlasenky

o

o

Nepritomnost sekundarnich struktur (vnitfni vlasenky)

o

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

o

o (Specificnost)
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Polymerazova retezova reakce ...

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

= manualni navrh

Double stranded DNA template

NN CACTCCTCEAGTTTCCAGTCE W N NN AN AAGCTAAGAGCCCACCACAANAA A A~ ¥
TN/ CTCAGGACCTCAAACGTCACCA AAAAAAAA A, CTTCCATTCTCGECTCOTCT_a_a_A_ALA s

Single strands of the DNA template
8 NN G TCCTCEAGTITCCAG TG W W NN CAAGCTAAGACCCCACCACAMNANANA AN 3

G CTTCCATTCTCGECTGETEY 5

A §' CAGTCCTGCAGTTITGCAGTGE w——ip
FNANNANN/GCTCAGGACCTCAACGTCACCL MANANAANNACTTCCATTCTCGOCTCETET A~



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

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

= manualni navrh

Double stranded DNA template

NN CACTCCTCEAGTTTCCAGTCE W N NN AN AAGCTAAGAGCCCACCACAANAA A A~ ¥
TN/ CTCAGGACCTCAAACGTCACCA AAAAAAAA A, CTTCCATTCTCGECTCOTCT_a_a_A_ALA s

Single strands of the DNA template
8 NN G TCCTCEAGTITCCAG TG W W NN CAAGCTAAGACCCCACCACAMNANANA AN 3

G CTTCCATTCTCGECTGETEY 5

A §' CAGTCCTGCAGTTITGCAGTGE w——ip
FNANNANN/GCTCAGGACCTCAACGTCACCL MANANAANNACTTCCATTCTCGOCTCETET A~
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1) Amplifikace (namnozeni) pozadovaného useku DNA (genu, fragmentu):

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

5 -ATGCCCTTTCnnnnnnnnnnnnnnTAAATCCCGC-3’
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1) Amplifikace (namnozeni) pozadovaného useku DNA (genu, fragmentu):

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

5 -ATGCCCTTTCnnnnnnnnnnnnnnTAAATCCCGC-3’
3 -TACGGGAAAGNNNnNnnnnnnnnnnATTTAGGGCG-5"



SHHH LR
Polymerazova retézova reakce ..o

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

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

5 -ATGCCCTTTCnnnnnnnnnnnnnnTAAATCCCGC-3’
‘ATTTAGGGCG- 5

5 - ATGCCCTTTC-
3 -TACGGGAAAGNNNnNNNnnnhnnnnnATTTAGGGCG-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’

F_primer: ATGCCCTTTC §TTTAGGGCG— 5

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

3 -TACGGGAAAGNNNnNNNnnnhnnnnnATTTAGGGCG-5"
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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 ")




Polymerazova retézova reakce

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: Oligonucleotide 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 TARAC TG

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

I:l Measured Absorbance at 260 nanometers

Y ST | Su——— | Grep— | S

50| ni Primer

50| mM Salt (Na*)

Physical Constants Melting Temperature (Ty) Calculations

Length: Molecular Weight: 60841* 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 deitaS 421.4| cal/(*K*mol)

in/self dimerization calculations

o

538
60.5]°C (Salt Adjusted)

sic)

W N =

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

[ Check Self-Complementarity |

(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
-EMBL to FASTA
-EMEL Featurs Extractor
-EMBL Trans Exfractor
>NM 000903.2:192-1016 Homo sapiens NAD(P)H quinone dehydrogenase 1 ﬁgm
—_ il Hm
(NQO1), transcript variant 1, mRNA ~GanBark to FASTA
ATGGTCGGCAGAAGAGCACTGATCGTACTGGCTCACTCAGAGAGGACGTCCTTCAACTATGCCATG aonoank Festurs Edvactor
AGGCTGCTGCAGCGGCTTTGAAGAAGARAGGATGGGAGGTGGTGGAGTCGGACCTCTATGCCATGA Qetelee
CAATCCCATCATTTCCAGARAGGACATCACAGGTAAACTGAAGGACCCTGCGAACTTTCAGTATCC -Range Exractor Frotein
GAGTCTGTTCTGGCTTATARAGAAGGCCATCTGAGCCCAGATATTGTGGCTGAACARRAGAAGCTG antautan
CCGCAGACCTTGTGATATTCCAGTTCCCCCTGCAGTGGTTTGGAGTCCCTGCCATTCTGARAGGCT ~ZhltFASTA
TGAGCGAGTGTTCATAGGAGAGTTTGCTTACACTTACGCTGCCATGTATGACAAAGGACCCTTCCG Window Extractor DNA
- ow Extractor in
AAGAAGGCAGTGCTTTCCATCACCACTGGTGGCAGTGGCTCCATGTACTCTCTGCARGGGATCCAC Sequence Analysis
ACATGAATGTCATTCTCTGGCCAATTCAGAGTGGCATTCTGCATTTCTGTGGCTTCCAAGTCTTAGAACL ~
TCAACTGACATATAGCATTGGGCACACTCCAGCAGACGCCCGAATTCAAATCCTGGAAGGATGGAAGAAR
CGCCTGGAGAATATTTGGGATGAGACACCACTGTATTTTGCTCCAAGCAGCCTCTTTGACCTAAACTTCC
AGGCAGGATTCTTAATGAAAAAAGAGGTACAGGATGAGGAGAAAAACAAGAAATTTGGCCTTTCTGTGGG

CCATCACTTGGGCAAGTCCATCCCAACTGACAACCAGATCAAAGCTAGAAAATGA

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
CBCCTGEAGRATATTTGEGAT GAGACACCACTGTATTTTGCTCCARMGCAGCCTCTTTGACT

TABACTTCC

AGGCAGEATTCTTAATGAAAA AL GAGCTACAGCAT GAGEAGRANAACARGARATTTEGCCT

TTCTGTGES

CCRTCACTTGRECARGTCCR Reverse Complement results

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

TCATTTTCTAGCTTTGATCTGGTTGTCAGTTGGGATGGACTTGCCCAAGTGATGGCCCAC

i AGAAAGGCCAAATTTCTTGTTTTTCTCCTCATCCTGTACCTCTTITTITCATTAAGAATCC

-+ [reverse-complement .01 GAAGTTTAGGTCAAAGAGGCTGCTTGGAGCAAAATACAGTGGTGTCTCATCCCA
AATATTCTCCAGGCGTTTCTTCCATCCTTCCAGGATTTGAATTCGGGCGTCTGCTGGAGT
GTGCCCAATGCTATATGTCAGTTGAGGTTCTAAGACTTGGAAGCCACAGAAATGCAGAAT
GCCACTCTGAATTGGCCAGAGAATGACATTCATGTCCCCGTGGATCCCTTGCAGAGAGTA
CATGGAGCCACTGCCACCAGTGGTGATGGAAAGCACTGCCTTCTTACTCCGGAAGGGTCC
TTTGTCATACATGGCAGCGTAAGTGTAAGCAAACTCTCCTATGAACACTCGCTCAAACCA
GCCTTTCAGAATGGCAGGGACTCCAAACCACTGCAGGGGGAACTGGAATATCACAAGGTC
TGCGGCTTCCAGCTICTTTTGTTCAGCCACAATATCTGGGCTCAGATGGCCTTCTTTATA
AGCCAGAACAGACTCGGCAGGATACTGAAAGTTCGCAGGGTCCTTCAGTTTACCTGTGAT
GTCCTTTCTGGAAATGATGGGATTGAAGTTCATGGCATAGAGGTCCGACTCCACCACCTC
CCATCCTTTCTTCTTCAAAGCCGCTGCAGCAGCCTCCTTCATGGCATAGTTGAAGGACGT
CCTCTCTGAGTGAGCCAGTACGATCAGTGCTCTTCTGCCGACCAT

EThin s comrienn loaanf




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 Reverse Complement results

AGGCTGCTGCAGCGGCTTTGAAGAAGAAAGGATGGGAGGTGGTGGAGTCGGACCTCTATGCCATGAACTT (P)H quinone dehydrogenase 1 (NQO1). transcript variant 1, mRNA reverse complement
AGTTGGGATGGACTTGCCCAAGTGATGGCCCAC
CAATCCCATCATTTCCAGAAAGGACATCACAGGTAAACTGAAGGACCCTGCGAACTTTCAGTATCCTGCC A AGOC AT T G T T T CTCATCOTGTACCTCTT T TCATE A AGAATCC
GAGTCTGTTCTGGCTTATAAAGAAGGCCATCTGAGCCCAGATATTGTGGCTGAACAAAAGAAGCTGGAAG TGCCTGGAAGTTTAGGTCAAAGAGGCTGCTTGGAGCAAAATACAGTGGTGTCTCATCCCA
CCGCAGACCTTGTGATATTCCAGTTCCCCCTGCAGTGGTTTGGAGTCCCTGCCATTCTGAAAGGCTGGTT éATAg:ﬂCT%%%ggggggt%icggmm&ﬁxﬁggﬁg&gwrﬁgﬁiﬂ .
TGAGCGAGTGTTCATAGGAGAGTTTGCTTACACTTACGCTGCCATGTATGACAAAGGACCCTTCCGGAGT GCI CG ACCTCT AT TOGOCACAGAATG ACIA'HC Ic ATOTCCCNOTR0 ATCCCTTG‘ G“ “CA‘ GAGAGTA
AAGAAGGCAGTGCTTTCCATCACCACTGGTGGCAGTGGCTCCATGTACTCTCTGCAAGGGATCCACGGGG CATGGAGCCACTGCCACCAGTGGTGATGGAAAGCACTGCCTTCTTACTCCGGAAGGGTCC
ACATGAATGTCATTCTCTGGCCAATTCAGAGTGGCATTCTGCATTTCTGTGGCTTCCAAGTCTTAGAACC ﬁ%@gﬁiﬁmCiﬁCGT%%?“%%;%?CTAATAGQTAGC@EE%?&@AA?SEA%C
TCAACTGACATATAGCATTGGGCACACTCCAGCAGACGCCCGAATTCARATCCTGGAAGGATGGAAGAAA TGOGGCTTCC AGCGWTGCGGHG‘G‘TTC A‘GC“ uCkAC AAT, ATCTGGGCG GSTCAG ATGGCCTTCTITATA
CGCCTGGAGAATATTTGGGATGAGACACCACTGTATTTTGCTCCAAGCAGCCTCTTTGACCTARACTTCC AGCCAGAACAGACTCGGCAGGATACTGAAAGTTCGCAGGGTCCTTCAGTTTACCTGTGAT
AGGCAGGATTCTTAATGAAAAAAGAGGTACAGGATGAGGAGAAAAACAAGAAATTTGGCCTTTCTGTGGG GTCCTTTCTGGAAATGATGGGATTGAAGTTCATGGCATAGAGGTCCGACTCCACCACCTC

CCATCCTTTCTTCTTCAAAGCCGCTGCAGCAGCCTCCTTCATGGCATAGTTGAAGGACGT
CCATCACTTGGGCAAGTCCATCCCAACTGACAACCAGATCAAAGCTAGAAAATGA COTCTCTGAGTGAGCCAGTACGATCAGTGCTCTTCTGCCGACCAT




P CR-kontrola manuainé navrzenych primeru: OligoCalc

Oligo Calc: Oligonucleotide 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 TARAC TG

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

I:l Measured Absorbance at 260 nanometers

Y ST | Su——— | Grep— | S

50| ni Primer

50| mM Salt (Na*)

Physical Constants Melting Temperature (Ty) Calculations

Length: Molecular Weight: 60841* 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 deitaS 421.4| cal/(*K*mol)

in/self dimerization calculations

o

538
60.5]°C (Salt Adjusted)

sic)

W N =

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

[ Check Self-Complementarity |

(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

2) zkontrolujte pozice pomoci multalin:
(porovnejte) celou mRNA, 3. exon a oba primery



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

- délka:18-24nt

/ . R:CTG Gﬂ.lﬂ. {ﬂ.T CAC AAG GTC TGC I{EE,E“E]
- Tm: 55-60°C Vysledek:

:GTA AAC TGA AGG ACC CTG CG (68,5°C)|

2) zkontrolujte pozice pomoci multalin:

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



porovnani - multalin

g e e e e “F

>3.exon GTA AAC TGA AGG ACC CTG (|
GTAAACTGAAGGACCCTGCGAACTTTCAGTATCCTGOCGAG]S 3 . exan

GAGCCCAGATATTOTOGEC TEAACALAAGAAGCTORAAGCCO |G TAAACTGAAGEACCCTECEAACTTTCAGTATCCTGLCGAGTCTETTCTGGCTTATAALGAAGECCATCT
>NM_seages . 3| GAGCCCAGATATTGTEECTGAACAALAGAAGC TEGAAGCCGCAGACCTTGTGATATTCLAG
ACACGCEACTCOCACAAGET TGCAGCCGGAGCCGCCCAGCT v yM oopoas . 2

261 270 280 290 300 310 320 330 340 350 360 J70 g0 390
rrrrccri.-\..-.rr—ia"r:.'.r:r.ga"ncrr.;'qur.qr:a‘;a':rrrrr;a':anr:. ACACGCGACTCCCACA | |
1 F GTARACTGAAGGACCCTGC
3, exnon CCCCGOLAACTALGAL 3.exon GTAARCTGAAGGACCCTGCGARCTTTCAGTATCCTGCCGAGTCTGTTCTGGCTTATARAGARGGCCATCTGAGCCCAGATATTGTGGC TGAACARAR
HH_000303.3 ACACGCGACTCCCACARGGTTGCAGCCGGAGCCGCCCAGCTCACCGAGAGCCTAGTTCI T AT ATACTGECTCA HH_000903.3 TCAATCCCATCATTTCCAGARAGGACATCACAGGTAARCTGAAGGACCCTGCGAACTTTCAGTATCCTGCCGAGTCTGTTCTGGCTTATARAGAAGGCCATCTGAGCCCAGATATTGTGGE TGARCAARA
Conzensus ;;;- . -;;; ------- ;;; ------- ;;; ------- ;;; ------- ;‘;; ------- ; GAAGAAG GGATGS CONSENSUE ..vvsssssssssssssssssssssssssssssd|HAACTGAAGGACCCTGCgaactbbcagtatocctgocgagbebgbbetgpctt at aaagaaggecatctgageccagat atbgtggctgaacaaaa
| : 391 400 a10 420 430 440 450 460 470 480 490 500 510 520
3.exnon | |
HH_000903,3 AGAAGAGCACTGATCGTACTGGCTCACTCAGAGAGGACGTCCTTCARCTATGCCATGARGGAGGCTGCTGCAGCGGCTTTGAAGA F
CONSENSUS 4 unreresssssssssssssssssssssssssssssssssssssssrsssstossstessssssssssssssssesssssnsssss 3.exon GAAGCTGGAAGCCGCAGACCTTGTGATATTCCAHG
? 61 270 280 290 300 310 320 330 340 HHF000903. 3 ggg:iEIEEI]I:EEEEEIjEIEEEIIELTEIELTILTLTEEIEETTEEE[ITEEHETEETTTEEFIETEEETEEEHTTETEFIFIFIEEETEETTTEFI[iEEFI[iTETTEHTHEEHEHETTTEETTIT[:I‘][:TTI‘][‘:I‘E[:TI‘E[‘:[‘:I‘]TI‘ETI‘]T

3.enon GTARACTGAAGGACCCTGCGAACTTTCAGTATCCTGCCGAGTCTGTTCTGGE 1 1HI HHHUHHLULLLH L IUHULLLHLL | %R o
HH_000902.3 TCAATCCCATCATTTCCAGARAGGACATCACAGGTARACTGARGGACCCTGCGAACTTTCAGTATCCTGCCGAGTCTGTTCTGGCTTATARAGAAGGCCATCTGAGCCCAG! -
CONSensus  ...iececssssssssssssssssssssssses GTARACTGARGGACCCTGCGARCTTTCAGTATCCTGCCGAGTCTATTCTGGCTTATARAGARGGCCATCTGRGCCCAG | CAG ACC TTG TGA TAT TCC AG

391 400 110 120 a30 440 450 460 a70 480 490 s00 |[>F
: GTA AAC ToA 404G ACC CTo C

3.exon GARGCTGGARGCCGCAGACCTTGTGRATATTCCAG
HH_000303,3 GAAGCTGGARGCCGCAGACCTTGTGATATTCCAGTTCCCCCTGCAGTGGTTTGGAGTCCCTGCCATTCTGARAGGCTGGTTTGAGCGAGTGTTCATAGGAGAGTTTGCTTA =3, exan

Consensus [iHHG[2TEEHHECCECHEHCCTTETEHTHTTCCHE..................................................._.._._._._.._._._._.._._._._.._._._._.._._._. _____________________________________________________________________________________________________________
521 530 h40 550 h60 h70 h80
1 261 270 280 290 300 310 320 330 340 350 360 370 380 390
3.
NH_OOOSS;?S GACARAGGACCCTTCCGGAGTARGARGGCAGTGCTTTCCATCACCACTGGTGGCAGTGGLT! R_rc ! !
LONSensus  vuvuvesresresrerrerstiiiieiiit e 3.exon GTARACTGAAGGACCCTGCGAACTTTCAGTATCCTGCCGAGTCTGTTCTGGC TTATARAGAAGGCCATCTGAGCCCAGATATTGTGGC TGARCAARA
651 660 670 680 690 700 710 HH_000903,3 TCAATCCCATCATTTCCAGAAAGGACATCACAGGTAAAC TGARGGACCCTGCGARCTTTCAGTATCCTGCCGAGTCTGTTCTGGC TTATARAGAAGGCCATCTGAGCCCAGATATTGTGGE TGAACAARA
] F GTARACTGARGGACCCTGE
3.exon CONSENSUS L .iuvasssssssssssssssssssrsnssssssBhBB00 a0 EaCCO . s s tasssstastatossss sastststststsststssstststtstststetsttssststststtssnss
391 400 410 420 430 440 450 460 470 480 490 500 510 520
1 1
R_rc CAGACCTTGTGATATTCCAG
CONSensuS ....cvcscssssssnssssnss 3.exon GAAGCTGGARGCCGCAGACCTTGTGATATTCCAG
HH_000903,3 GAAGCTGGAAGCCGCAGACCTTGTGATATTCCAGTTCCCCCTGCAGTGGTTTGGAGTCCCTGCCATTCTGARAGGCTGGTTTGAGCGAGTGT TCATAGGAGAGTTTGCTTACACTTACGCTGCCATGTAT
1431 1440 1450 F
I : : LB T Lo L o T o T
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

GTAAACTGAAGGACCCTGLaAACTTTCAGTATCCTGCCEAGTCTGTTCTEGC TTATAAAGAAGGCCATCT
GAGCCCAGATATTGTGGEC TEAACAAAAGAAGC TGERAAGCCGCAGACCTTGTEATATTCCAG
>MM_Gaasas .3
ACACGCOACTCCCACAAGETTOCAGCCOoAGCCGCCCARCTCACCOARAGCCTAGTTCCGACCAGGATCG ™
CCCCEECAACCACGARC COAGCCAATCAGCGCCCCGEACTRCACCAGAGCCATEETCAGCAGAAGAGC R y

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

261 270 280 290 300 310 320 330 340 350 3J60 30 380 330
| |
R_rc
3.exon GTAARRCTGAAGGACCCTGCGAACTTTCAGTATCCTGCCGAGTCTGTTCTGGCTTATARAGARGGCCATCTGAGCCCAGATATTGTGGCTGAACAAAA
HH_000903.3 TCAATCCCATCATTTCCAGAAAGGACATCACAGG TARACTGAAGGACCCTGCGAACTTTCAGTATCCTGCCGAGTCTGTTCTGGCTTATARAGARGGCCATCTGAGCCCAGATATTGTGGCTGAACAAAA
F GTAARCTGAARGGACCCTGC

CONSENSUS  .heseasesssssssssersnsssssssssans BLaaaC A A OO OO . s s s s s st st ssrsssssssssssssstsssssstsssttttasstststtttsnstssttsssssssssssss
391 q00 q10 420 430 dqdi 450 d60 q470 480 490 500 510 520
| |

R_rc CAGACCTTGTGATATTCCAG

3J.exon GARGCTGGAAGCCGCAGACCTTGTGATATTCCAG
HH_000303,3 GRAAGCTGGAAGCCGCAGACCTTGTGATATTCCAGTTCCCCCTGCAGTGGTTTGGAGTCCCTGCCATTCTGARAGGCTGGT TTGAGCGAGTGTTCATAGGAGAGTTTGCTTACACTTACGCTGCCATGTAT
F

CONSENSUS .« uusrasessssssCAEACOEE Bl Al BE i aE s s s s s sssssssassssssssssnssssstsssssssssstsssssssststtsstssssttttsstnsssttststtnssststtsstnssss

CONSEMEUS s aessssassssssnssssssssssessssssesss s steesessess et s sesssseteessssesssetsssessesssseteestetteseetsesestessssseteersstsnstessasssrssns

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

HH_000303,3 TCAATTACARAGCAGTTACTARTATGCCTAGCACAAGTACCACTCTTGGTCAGCTTTTGTTGTTTATATACAGTACACAGATACCT TGAARAGGARGAGC TAARTAAARTCTCTTCTTTGCTGCAGTCATCTA

CONSENSUS  s.vesusssssssssssssssssssssssssnsselaasBedessbulasBBho i i iiseriosssssssssssaosssssssassssssssnstsssssastsssssasstsssssassstssnnns




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



Restrikcni analyza

= hledani cilovych mist restrikénich endonuklaz

Napr: Xhol CTCGAG; BamHI GGATCC (palindromy)

Xhol BamHI
5 CCTCGAG 3 5. GGATCC 3
3 GAGCTC 5 3' CCTAGG 5

Ddvody:
=pro kontrolu produktu po PCR
"analyza mutaci

=pred klonovanim (!)



Restrikcni analyza
SMS

Sequence Manipulation Suite:

Restriction Summary

Format Conversion

, Restriction Summary results
-Combine FASTA

_EMBL to FASTA Restriction Summary accepts a DNA sequence and returns the number and | cuts once y
-EMBL Feature Extractor determine whether or not an enzyme cuts a particular segment of DNA. cuts twice
:E?I:SLDTIJ:M Extractor Results for linear 2961 residue sequence "sample sequence” starting "ctaaattgta”
Filler Protein_ Paste the raw sequence or one or more FASTA sequences into the text areq |STe: Positions:
-GenBank Feature Extractor >sample sequence Aatl agglcct none
gﬁg?:’}':]g:“s Extractor ctaaattgtaagcgttaatattttgttaaaattegegttaaatttttgttaaatcagetea M Aatll gacgt|c none
_Range Extractor DNA ttttttaaccaataggccgaaatcggcaaaatcccttataaatcaaaagaatagaccgaga Acc16l tgclgea 480 2269
-Range Extractor Protein tagggttgagtgttgttccagtttggaacaagagtccactattaaagaacgtggactccaa 2
-Reverse Complement cgtcaaagggcgaaaaaccgtctatcagggegatggeccactacgtgaaccateacectaa y Accll cglcg 36, 412, 432, 456, 622, 624, 664, 795, 1001, 1003, 1201, 1782, 2112, 2605, 2937
gg:z E,:gOTT tcaagttttttggggtcgaggtgccgtaaagcactaaatoggaaccotaaagggagoccoc Acclll ticcgga none
S T - e
e e or DNA Please qheck the browser compatibility page before using this program. Acll aacgtt 2273, 2646
R R A | "submit || Clear || Reset | Acvl caclglg none
s e Afal gtlac 758, 2527
Codon Usage + Treat sequences as molecules. ‘Afel agojgot none
-CpG Islands
-DNA Molecular Weight . . . - Aflll clttaa none
-DNA Pattern Find *This page requires JavaScript. See browser compatibility. [taag
-DNA Stats * . . . . Agel alccggt none
Fuzzy Search DNA You can mirror this page or use it off-line.
y
Fuzzy Sears:h Protein Ahll a|ctagt 684
entand Sim Alw441 gltgcac 1468, 2714
Egtgt;fc{;emgest Fri Jun 17 16:17:06 2016 Alul aglct 58, 315, 530, 656, 722, 764, 819, 914, 978, 1096, 1322, 1412, 1458, 1715, 2236, 2336,
inder .
“Pairwise Align Codons Valid XHTML 1.0; Valid G55 2399
-Pairwise Align DNA
-Pairwise A|ign Protein Aor51HI agc|gct none
-PCR Primer Stats al cclc 754
-PCR Products Apal ggoce|
Protein GRAVY Apall gltgcac 1468, 2714
-Protein Isoelectric Point
-Protein Molecular Weight Ascl aalcacace none

-Protein Pattern Find
-Protein Stats
-Restriction Digest
-Restriction Summary
-Reverse Translate




/ &a J"n.;E'.‘Ir’ ENGLAND
VZa BioLabs..

Restrikéni ana

http://Inc2.neb.com/NEBcutter?2/

NEBcutter

NEBcutter V2.0

ke a DNA sequence and find the large, non-overlapping open reading frames using the E.coli genstic code and the sites for all Type IT and commercially available Type I restriction enzymes that cut the sequence just o
JEB are used, but other sets may be chosen. Just enter yvour sequence and "submit". Further options will appear with the cutput. The maximum size of the input file is 1 MByte, and the maximum sequence length is 3

2.0 Citing NEBcutter

Local sequence file: Frochdzet... Standard sequences:
GenBank number: | | [Browse GenBank] [# Plasmid vectors v|
ot paste in your DNA sequence:  (plain or FASTA format) #\irsl + phage v

Vlozeni nukleotidové sekvence

#® NEB enzymes .
O All commercially available specificities More aptions

. ® Linear Al ificities
The sequence is: 2 Circular Enzymes to use ) H.Ilipm'ﬁmdeﬁned u_ignmmleoﬁde sequences| ; .
O Ouly defined oligonucleatide sequences |~ ZyQleni sady enzymu,

[define olizos
Miniraum ORF length to display: [00___aa. které se/ maji pouzit
Name of sequence: | | (optional)
Earlier projects:

Note: Your earlier projects will be deleted 2 days after they were lost accessed
You need to have cookies enabled in your browser for this feature to work.

™ ™ 171 RTTYTY a4 1 =




Restrikcni analyza

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

GC=41%, AT=5%%

Display:

1L L 1 i

Grafické znazornéni restrikCnich mist

Clesvage code
I | blunt end cut
.| 5 extension
S| 3 extension
T | cuts 1 strand

1 i 1 628

[T N 1
Beel
seml

Hpur
Plel
Myl
Beaxl
Bsal
EstXl
Alel
*Faul
*EemB1
*BstU]

THpUCHA TV
*Begl
Bael
Hohl
BsiHKAL
BanIl
Sacl

whscl
sEae]

I
Bmr1
Hpud 6611

BzmI
Btsl
Cac8l
Huol

Aur Ll

ﬁB:le Sacl (GAGCTC) cuts at h
Y1216 (4 nt 3 ext)

EcofS3

All commercial 2 cutters Zoom in

All 3 cutters More.__.

Fmel "Hboll
#Bsabl
Nlalll
Sfahl
CWiAIT

R;Ew ENGLAND

Labs..

Enzuie haime code
Available From NEB
Has other supplier
Wot commercially available
%: cleavage affected by Cpb meth.
#: cleavage affected by other meth.
f{enz.named: ambiguous site

~  Kratké info o pozici a povaze

kurzorem)

0 cutters
1 cutters

All sites
Save all sites

‘ Minimum ORF length to display: |1l)0

Jaa|[ ok ]

Flanking enzymes

Podrobné informace o
enzymech se zobrazi
po kliknuti

vzniklych koncu (zobrazeno




Restrikéni ana

/

Vza

WNEW ENGLAND
L]

Labs..

Back to main display]

Available from NEB, Catalog # R0156

T Seer
oh-Fidelity version) NEB Catalog # R3156
[) Time-Saver Supplied with CutSmart buffer.

Sacl-HF (Hig
View product page

Buffer name: NEBuffer 1.1
Main: 10 mM Bis-Tris-Propans-HCI
Mg: 10 mM MeC12

Reaction temperature: 37 °C

Neoschizomers:

Sites in sequence: 1
End produced at 212:

3' overhang: AGCT

Sacl
5 GAGCTTC
3 C,TCGAG

Enzymy rozpoznavajici

sekvenci jako Sacl ~—>

Enzymy produkujici
kompatibilni konce

0mow

Grafické znazornéni
stépiciho mista

[REBASE enzyme page]| [[Methylation Sensitity]

Overlapping methylation:
NONE

Izoschizomers:

NONE

Enzymes producing compatible ends:

Those cutting wmmamed sequence:

-~ - | Compatible % activity in
Euzyme.|Specifcty| ““3ic; L1 ] 21 |30 cs
Banll  ||GRGCYC || allsites | 100 [ 100 ] 50 | 100
[BsiHE AL ||GWGCWC| allsites || 23 | 100 100 | 100]
[Bsp12861 ||GDGCHC || allsites || 25 | 25 | 25 | 100]
[Sacl |[GAGCTC | allsites | 100 | 50 || 10 [ 100]




Vyzkousejte si....

....udélejte restrikcni analyzu ,vaseho” genu (celé CDS)

— zjistéte, které nestépi

a které stépi 1x, 2x...témto RE je nutné se pri klonovani vyhnout

(DU: : Xhol, Hindlll, Sacl)



RA:kontrola PCR fragmentu

= simulace Stépeni, co mUZeme na gelu ocekavat pri separaci fragmentd po stépeni

nothing
" Aatl agg|cct
Program SMS: ,Restriction digest hatll gacgle
Acc16l tgc|gea
. . . Accll cg|cg
S M S Sequence Manipulation Suite: Acalll tjcogga
Restriction Digest Acll aalcgtt
Format Conversion Restriction Digest cleaves a DNA sequence in a virtual restriction d Acvl caclglg ir three restriction enzymes. The resulting fragments are sorted by size, and they are given a
*E%’Eitﬂ:@gg\ title specifying their length, their position in the original sequence, aAfal gtjac ‘hat produced them. You can digest linear or circular molecules, and even a mixture of
EMBL Feature Extractor molecules (by entering more than one sequence in FASTA format). Afel agc|gct st to determine the fragment sizes you will see when you perform a digest in the lab.
-EMBL Trans Extractor Aﬂ" Clttaag
E:H:F E,':?e,n I_’_a_tgjﬁe_ t_rle__ raw sequence or one or more FASTA sequences into the Agel alccggt t limit is 100,000,000 characters.

-GenBank to FASTA
e E et car | CGCCTGGAGAATATTTGGGATGAGACACCACTGTATTTTGCTCCAAGCAGCCTCTTT Ahll alctagt

-genEtlagr}; Trans Extractor GACCTAAACTTCC Alw441 gltgcac
-One to ree
‘Range Extractor DNA AGGCAGGATTCTTAATGAAAAAAGAGGTACAGGATGAGGAGAARAACAAGAARTTTG Ajyl aglct
isgcg;gxéorarmre;:nl?m GCCTTTCTGTGGG Aor51HI agelget

v CCATCACTTGGGCAAGTCCATCCCAACTGACAACCAGAT CAAAGCTAGAAAATGA
Sl FASTA. Apal gggeele
Spli
-Three to One . Apall g|tgcac
Window Extractor DNA | Submit H Clear H Reset ‘ paLlgltg
-Window Extracter Protein Ascl gglcgogee
%ﬁdq;eg&eAna!ysrs « Treat sequences as| linear ~ | nolecules. Asel at|taat -
-Codon Usage + Digest with |Alul agl; Jinear  |nd | nothing ~ | and | nothing ~].
-CpG Islands b
-DNA Molecular Weight I . < circular ] S
_DNA Patiern Find This page requires Javal < oo o0wser compatibility.
-DNA Stats *You can mirror this page or use it off-line.

-Fuzzy Search DNA
-Fuzzy Search Protein
-ldent and Sim

-Multi Rev Trans
“Mutate for Digest Mon Nov 6 02:56:29 2017

“ORF Finder Valid XHTML 1.0; Valid CSS

-Pairwise Align Codons
-Pairwise Align DNA
-Pairwise Align Protein
-PCR Primer Stats

-PCR Products

-Protein GRAVY

-Protein Isoelectric Point
-Protein Molecular Weight
-Protein Pattern Find
-Protein Stats
-Restriction Digest
-Restriction Summary

new window | home | citation




RA:kontrola PCR fragmentu

Marker A

NQO1:CDS-restiction summary

>MM_000803.3:122-846 Homo sapiens NAD(P)H quinone dehydrogenase 1 (NQO1),

transcript variant 1, mRNA

ATGGTCGGCAGAAGAGCACTGATCGTACTGGCTCACT CAGAGAGGACGTCCTTCARCTATGCCATGRAGS
BGGCTGCTGCAGCGECTTIGARGAAGARAGGAT GGEAGGTGETEGAGTCGGACCTCTATGCCATGRRCTT
CARTCCCATCATTTCCAGRRAGGACATCACAGGTARACT GAAGGRACCCTGCGAACTTTCAGTATCCTGCC
GAGTCTGT TCTGECTTATARAGARGGCCATCTEAGCCCAGATATTGTGGCTGRACARARGAAGCTGEALG
CCGCAGACCTTGTGATATTCCAGTTCCCCCTGCAGTGETITGGAGTCCCTGCCATTCTGARRGGCTEETT
TGRGCGAGTGTTCATAGGAGAGT TTGCTTACACTTACGCTGCCATGTATGACRRRGGACCCTTCCGREAGT
BAGARGGCAGTGCTTTCCATCACCACTGETGECAGTGECTCCATGTACTCTCTGCALGGGATCCACEEEE
ACATGARTGTCATTCTCTEGCCART TCAGAGTGGCAT TCTGCATTTCTGTGECTTCCARGTCTTAGRACT
TCAACTGACATATAGCATTGGECACACTCCAGCAGACGCCCGAATTCARATCCTGGARGGATGEARGARA
CGCCTGGAGRATATTTGGEATGAGACACCACTGTATT TTGCTCCRAGCAGCCTCTTTGACCTARRCTTCC
LGGCAGGATTCTTAATGAALALAGAGGTACAGGATGAGGAGAAARACAAGAARTTTGGCCTTTCTGTEEE
CCRTCACTTGEGCAAGTCCATCCCARCTGACAACCAGAT CARAGCTAGRARATGE

Hpall c|cgg 415

EcoRI g|aatic

603

Alul ag|ct

274, 815

NQO1:CDS-restiction digest

Restriction Digest

Restriction Digest cleaves a DNA sequence in a virtual restriction digest, with one, two, or
title specifying their length, their position in the original sequence, and the enzyme sites th
molecules (by entering more than one sequence in FASTA format). Use Restriction Digest

Paste the raw sequence or one or more FASTA sequences into the text area below. Input

CGCCTGGAGAATATTTGGGATGAGACACCACTGTATTTTGCTCCAAGCAGCCTCTTT =
GACCTAAACTTCC
AGGCAGGATTCTTAATGAAAAAAGAGGTACAGGATGAGGAGAAAAACAAGAAATTTG
GCCTTTCTGTGGG
CCATCACTTGGGCAAGTCCATCCCAACTGACAACCAGATCAAAGCTAGAAAATGA -

Submit || Clear H Reset ‘

« Treat sequences as |linear | molecules.
« Digest with [Hpall c|cgg + and| nothing

~ | and [ nothing V.

>414 bp linear fragment from linear parent NM 000903.3:122-94¢6
ATGGTCGGCAGAAGAGCACTGATCGTACTGGCTCACTCAGAGAGGACGTCCTTCAACTAT
GCCATGAAGGAGGCTGCTGCAGCGGCTTTGAAGAAGAARGGATGGGAGGTGGTGGAGTCG
GACCTCTATGCCATGAACTTCAATCCCATCATTTCCAGARAGGACATCACAGGTAAACTG
AAGGACCCTGCGAACTTTCAGTATCCTGCCGAGTCTGTTCTGGCTTATAAAGAAGGCCAT
CTGAGCCCAGATATTGTGGCTGARCARAAAGAAGCTGGAAGCCGCAGACCTTGTGATATTC
CAGTTCCCCCTGCAGTGGTTTGGAGTCCCTGCCATTCTGARAAGGCTGGTTTGAGCGAGT G
TTCATAGGAGAGTTTGCTTACACTTACGCTGCCATGTATGACAAAGGACCCTTC

»411 bp linear fragment from linear parent NM 000903.3:122-946
CGGAGTAAGAAGGCAGTGCTTTCCATCACCACTGGTGGCAGTGGCTCCATGTACTCTCTG
CAAGGGATCCACGGGGACATGAATGTCATTCTCTGGCCAATTCAGAGTGGCATTCTGCAT
TTCTGTGGCTTCCAAGTCTTAGAACCTCAACTGACATATAGCATTGGGCACACTCCAGCA
GACGCCCGAATTCARATCCTGGAAGGATGGAAGARACGCCTGGAGARATATTTGGGATGAG
ACACCACTGTATTTTGCTCCAAGCAGCCTCTTTGACCTARACTTCCAGGCAGGATTCTTA
ATGAAARAARGAGGTACAGGATGAGGAGAAARACAAGARATTTGGCCTTTCTGTGGGCCAT
CACTTGGGCAAGTCCATCCCAACTGACAACCAGATCARAGCTAGARAATGA

A: 414+ 411nt

1,200bp

1,000 bp
900 bp
800 bp
700 bp
600bp
500 bp

400bp
300bp
200bp

100bp

EcoRl

>602 bp linear fragment from linear parent NM 000903.3:122-94¢
ATGGTCGGCAGAAGAGCACTGATCGTACTGGCTCACTCAGAGAGGACGTCCTTCAACTAT
GCCATGAAGGAGGCTGCTGCAGCGGCTTTGAAGAAGARAGGATGGGAGGTGGTGGAGTCG
GACCTCTATGCCATGAACTTCAATCCCATCATTTCCAGAAAGGACATCACAGGTAAACTG
AAGGACCCTGCGAACTTTCAGTATCCTGCCGAGTCTGTTCTGGCTTATAAAGAAGGCCAT
CTGAGCCCAGATATTGTGGCTGAACAAAAGAAGCTGGAAGCCGCAGACCTTGTGATATTC
CAGTTCCCCCTGCAGTGGTTTGGAGTCCCTGCCATTCTGARAGGCTGGTTTGAGCGAGTG
TTCATAGGAGAGTTTGCTTACACTTACGCTGCCATGTATGACAAAGGACCCTTCCGGAGT
AAGAAGGCAGTGCTTTCCATCACCACTGGTGGCAGTGGCTCCATGTACTCTCTGCAAGGG
ATCCACGGGGACATGAATGTCATTCTCTGGCCAATTCAGAGTGGCATTCTGCATTTCTGT
GGCTTCCAAGTCTTAGAACCTCAACTGACATATAGCATTGGGCACACTCCAGCAGACGCC
CG

>223 bp linear fragment from linear parent MM 000903.3:122-94¢&
AATTCARATCCTGGAAGGATGGAAGAAACGCCTGGAGAARTATTTGGGATGAGACACCACT
GTATTTTGCTCCAAGCAGCCTCTTTGACCTARAACTTCCAGGCAGGATTCTYAATGARARA
AGAGGTACAGGATGAGGAGRARAACAAGAAATTTGGCCTTTCTGTGGGCCATCACTTGGG
CAAGTCCATCCCAACTGACAACCAGATCAAAGCTAGARRATGA

223nt

B: 602+

NQO1:CDS (825nt NQO1:CDS (825nt




RA:kontrola PCR fragmentu

NQO1:CDS-restiction digest

>MM_000803.3:122-846 Homo sapiens NAD(P)H quinone dehydrogenase 1 (NQO1),

transcript variant 1, mRNA

ATGGTCGGCAGAAGAGCACTGATCGTACTGGCTCACT CAGAGAGGACGTCCTTCARCTATGCCATGRAGS
BGGCTGCTGCAGCGECTTIGARGAAGARAGGAT GGEAGGTGETEGAGTCGGACCTCTATGCCATGRRCTT
CARTCCCATCATTTCCAGRRAGGACATCACAGGTARACT GAAGGRACCCTGCGAACTTTCAGTATCCTGCC
GAGTCTGT TCTGECTTATARAGARGGCCATCTEAGCCCAGATATTGTGGCTGRACARARGAAGCTGEALG
CCGCAGACCTTGTGATATTCCAGTTCCCCCTGCAGTGETITGGAGTCCCTGCCATTCTGARRGGCTEETT
TGRGCGAGTGTTCATAGGAGAGT TTGCTTACACTTACGCTGCCATGTATGACRRRGGACCCTTCCGREAGT
BAGARGGCAGTGCTTTCCATCACCACTGETGECAGTGECTCCATGTACTCTCTGCALGGGATCCACEEEE
ACATGARTGTCATTCTCTEGCCART TCAGAGTGGCAT TCTGCATTTCTGTGECTTCCARGTCTTAGRACT
TCAACTGACATATAGCATTGGECACACTCCAGCAGACGCCCGAATTCARATCCTGGARGGATGEARGARA
CGCCTGGAGRATATTTGGEATGAGACACCACTGTATT TTGCTCCRAGCAGCCTCTTTGACCTARRCTTCC
LGGCAGGATTCTTAATGAALALAGAGGTACAGGATGAGGAGAAARACAAGAARTTTGGCCTTTCTGTEEE
CCRTCACTTGEGCAAGTCCATCCCARCTGACAACCAGAT CARAGCTAGRARATGE

« Treat sequences as |linear v | molecules.

« Digest with | EcoRlI g|aattc

v |and | Hpall c|cgg

Hpall c|cgg

415

EcoRI g|aatic

603

Alul ag|ct

274, 815

v | and | nothing

h's

>414 bp linear fragment from linear parent NM 000903.3:122-946
ATGGTCGGCAGAAGAGCACTGATCGTACTGGCTCACTCAGAGAGGACGTCCTTCAACTAT
GCCATGAAGGAGGCTGCTGCAGCGGCTTTGAAGAAGAAAGGATGGGAGGTGGTGGAGTCG
GACCTCTATGCCATGRAACTTCAATCCCATCATTTCCAGAAAGGACATCACAGGTARACTG
ARGGACCCTGCGAACTTTCAGTATCCTGCCGAGTCTGTTCTGGCTTATARAGARGGCCAT
CTGAGCCCAGATATTGTGGCTGAACAARAGARAGCTGGAAGCCGCAGACCTTGTGATATTC
CAGTTCCCCCTGCAGTGGTTTGGAGTCCCTGCCATTCTGARAAGGCTGGTTTGAGCGAGTG
TTCATAGGAGAGTTTGCTTACACTTACGCTGCCATGTATGACAAAGGACCCTTC

>223 bp linear fragment from linear parent NM 000503.3:122-946
ARTTCAARATCCTGGAAGGATGGARGARARCGCCTGGAGAATATTTGGGATGAGACACCACT
GTATTTTGCTCCAAGCAGCCTCTTTGACCTARACTTCCAGGCAGGATTCTTAATGAARLA
AGAGGTACAGGATGAGGAGRAAAANCAAGAAATTTGGCCTTTCTGTGGGCCATCACTTGGG
CAAGTCCATCCCAACTGACAACCAGATCARAGCTAGAARATGA

>188 bp linear fragment from linear parent NM 000903.3:122-946
CGGAGTAAGAAGGCAGTGCTTTCCATCACCACTGGTGGCAGTGGCTCCATGTACTCTCTG
CRAAGGGATCCACGGGGACATGAATGTCATTCTCTGGCCAATTCAGAGTGGCATTCTGCAT
TTCTGTGGCTTCCAAGTCTTAGARACCTCAACTGACATATAGCATTGGGCACACTCCAGCA
GACGCCCG

Hpall EcoRI

C: 414+ 188+ | 223nt
N :CDS (825nt

1,200 bp

1,000 bp
900 bp
800 bp
700 bp
600 bp
500 b

400bp
300 bp
200 bp

100 bp

samples

L
Marker A B C




RA:kontrola PCR fragmentu

NQO1:CDS-restiction digest

>MM_000803.3:122-846 Homo sapiens NAD(P)H quinone dehydrogenase 1 (NQO1),

transcript variant 1, mRNA

ATGGTCGGCAGAAGAGCACTGATCGTACTGGCTCACT CAGAGAGGACGTCCTTCARCTATGCCATGRAGS
BGGCTGCTGCAGCGECTTIGARGAAGARAGGAT GGEAGGTGETEGAGTCGGACCTCTATGCCATGRRCTT
CARTCCCATCATTTCCAGRRAGGACATCACAGGTARACT GAAGGRACCCTGCGAACTTTCAGTATCCTGCC
GAGTCTGT TCTGECTTATARAGARGGCCATCTEAGCCCAGATATTGTGGCTGRACARARGAAGCTGEALG
CCGCAGACCTTGTGATATTCCAGTTCCCCCTGCAGTGETITGGAGTCCCTGCCATTCTGARRGGCTEETT
TGRGCGAGTGTTCATAGGAGAGT TTGCTTACACTTACGCTGCCATGTATGACRRRGGACCCTTCCGREAGT
BAGARGGCAGTGCTTTCCATCACCACTGETGECAGTGECTCCATGTACTCTCTGCALGGGATCCACEEEE
ACATGARTGTCATTCTCTEGCCART TCAGAGTGGCAT TCTGCATTTCTGTGECTTCCARGTCTTAGRACT
TCAACTGACATATAGCATTGGECACACTCCAGCAGACGCCCGAATTCARATCCTGGARGGATGEARGARA
CGCCTGGAGRATATTTGGEATGAGACACCACTGTATT TTGCTCCRAGCAGCCTCTTTGACCTARRCTTCC
LGGCAGGATTCTTAATGAALALAGAGGTACAGGATGAGGAGAAARACAAGAARTTTGGCCTTTCTGTEEE
CCRTCACTTGEGCAAGTCCATCCCARCTGACAACCAGAT CARAGCTAGRARATGE

415

Hpall c|cgg

EcoRI g|aatic

603

Alul ag|ct

274,815 —

Restriction Digest

Restriction Digest cleaves a DNA sequence in a virtual restriction digest, with one, two, or
title specifying their length, their position in the original sequence, and the enzyme sites th
molecules (by entering more than one sequence in FASTA format). Use Restriction Digest

Paste the raw sequence or one or more FASTA sequences into the text area below. Input
CGCCTGGAGAATATTTGGGATGAGACACCACTGTATTTTGCTCCAAGCAGCCTCTTT =

GACCTAAACTTCC

AGGCAGGATTCTTAATGAAAAAAGAGGTACAGGATGAGGAGAAAAACAAGAAATTTG

GCCTTTCTGTGGG

CCATCACTTGGGCAAGTCCATCCCAACTGACAACCAGATCAAAGCTAGAAAATGA  ~

Submit H Clear H Reset |

« Treat sequences as | linear v | molecules.
« Digest with [ Alul ag]ct | and [ nothing

~| and | nothing ~].

>541 bp linear fragment from linear parent NM 000903.3:122-946

CTGGAAGCCGCAGACCTTGTGATATTCCAGTTCCCCCTGCAGTGGTTTGGAGTCCCTGCC
ATTCTGAAAGGCTGGTTTGAGCGAGTGTTCATAGGAGAGTTTGCTTACACTTACGCTGCC
ATGTATGACAAAGGACCCTTCCGGAGTAAGAAGGCAGTGCTTTCCATCACCACTGGTGGT
AGTGGCTCCATGTACTCTCTGCARGGGATCCACGGGGACATGAATGTCATTCTCTGGCCA
ATTCAGAGTGGCATTCTGCATTTCTGTGGCTTCCAAGTCTTAGAACCTCAACTGACATAT
AGCATTGGGCACACTCCAGCAGACGCCCGAATTCARATCCTGGRAAGGATGGARAGRARACGC
CTGGAGAATATTTGGGATGAGACACCACTGTATTTTGCTCCAAGCAGCCTCTTTGACCTA
AACTTCCAGGCAGGATTCTTAATGAAAAAAGAGGTACAGGATGAGGAGARARRCARAGARA
TTTGGCCTTTCTGTGGGCCATCACTTGGGCARGTCCATCCCAACTGACAACCAGATCARAL
G

>273 bp linear fragment from linear parent NM 000903.3:122-946

ATGGTCCGCAGAAGAGCACTGAT CGTACTGGCTCACTCAGAGAGGACGTCCTTCARCTAT
GCCATGAAGGAGGCTGCTGCAGCGGCTTTGARGAAGARAGGATGGGAGETGGTGGAGTCG
GACCTCTATGCCATGAACTTCAATCCCATCATTTCCAGRAAGGACATCACAGGTARACTG
AMGGACCCTGCGAACTTTCAGTATCCTGCCGAGTCTGTTCTGGCTTATARAGAAGGCCAT
CTGAGCCCAGATATTGTGGCTGAACRARAGARG

>1A bp Al r fragment from linear t,NM 000903.3:12 6 1
AL+ 541+ - Int

S (82

1,200 bp

1,000 bp
900 bp
800 bp
700 bp
600 bp

500 bp

400 bp
300 bp
2006p

100 bp

Marker

A




RA:kontrola PCR fragmentu

NQO1:CDS-restiction digest

>MM_000803.3:122-846 Homo sapiens NAD(P)H quinone dehydrogenase 1 (NQO1),

transcript variant 1, mRNA

ATGGTCGGCAGAAGAGCACTGATCGTACTGGCTCACT CAGAGAGGACGTCCTTCARCTATGCCATGRAGS
BGGCTGCTGCAGCGECTTIGARGAAGARAGGAT GGEAGGTGETEGAGTCGGACCTCTATGCCATGRRCTT
CARTCCCATCATTTCCAGRRAGGACATCACAGGTARACT GAAGGRACCCTGCGAACTTTCAGTATCCTGCC
GAGTCTGT TCTGECTTATARAGARGGCCATCTEAGCCCAGATATTGTGGCTGRACARARGAAGCTGEALG
CCGCAGACCTTGTGATATTCCAGTTCCCCCTGCAGTGETITGGAGTCCCTGCCATTCTGARRGGCTEETT
TGRGCGAGTGTTCATAGGAGAGT TTGCTTACACTTACGCTGCCATGTATGACRRRGGACCCTTCCGREAGT
BAGARGGCAGTGCTTTCCATCACCACTGETGECAGTGECTCCATGTACTCTCTGCALGGGATCCACEEEE
ACATGARTGTCATTCTCTEGCCART TCAGAGTGGCAT TCTGCATTTCTGTGECTTCCARGTCTTAGRACT
TCAACTGACATATAGCATTGGECACACTCCAGCAGACGCCCGAATTCARATCCTGGARGGATGEARGARA
CGCCTGGAGRATATTTGGEATGAGACACCACTGTATT TTGCTCCRAGCAGCCTCTTTGACCTARRCTTCC
LGGCAGGATTCTTAATGAALALAGAGGTACAGGATGAGGAGAAARACAAGAARTTTGGCCTTTCTGTEEE
CCRTCACTTGEGCAAGTCCATCCCARCTGACAACCAGAT CARAGCTAGRARATGE

« Digest with | EcoRI g|aattc

415

Hpall c|cgg

EcoRI g|aatic

603

Alul ag|ct

274, 815

« Treat sequences as |linear v |molecules.

v |and | Hpall c|cgg

v | and |Alul ag|ct

>273 bp linear fragment from linear parent NM 000903.3:122-946
ATGGTCGGCAGAAGAGCACTGATCGTACTGGCTCACTCAGAGAGGACGTCCTTCAACTAT
GCCATGAAGGAGGCTGCTGCAGCGGCTTTGAAGAAGAAAGGATGGGAGGTGGETGGAGTCG
GACCTCTATGCCATGAACTTCAATCCCATCATTTCCAGAAAGGACATCACAGGTAAACTG
AAGGACCCTGCGAACTTTCAGTATCCTGCCGAGTCTGTTCTGGCTTATARAGAAGGCCAT
CTGAGCCCAGATATTGTGGCTGAACARARAAGAAG

>212 bp linear fragment from linear parent NM 000903.3:122-94¢
AATTCARAATCCTGGAAGGATGGAAGAAACGCCTGGAGAATATTTGGGATGAGACACCACT
GTATTTTGCTCCAAGCAGCCTCTTTGACCTARACTTCCAGGCAGGATTCTTAATGARARA
AGAGGTACAGGATGAGGAGAARAACAAGARAATTTGGCCTTTCTGTGGGCCATCACTTGGG
CAAGTCCATCCCAACTGACAACCAGATCAAAG

>188 bp linear fragment from linear parent NM 000903.3:122-94¢
CGGAGTARGRAGGCAGTGCTTTCCATCACCACTGCTGGCAGTGGCTCCATGTACTCTCTG
CRAGGGATCCACGGGGACATGRAATGTCATTCTCTGGCCRARATTCAGAGTGGCATTCTGCAT
TTCTGTGGCTTCCARGTCTTAGRACCTCARCTGACATATAGCATTGGGCACACTCCAGCA
GACGCCCG

>141 bp linear fragment from linear parent NM 000803.3:122-%46
CTGGAAGCCGCAGACCTTGTGATATTCCAGT TCCCCCTGCAGTEGTTTGRAGTCCCTGCC
ATTCTGRAAGGCTGGTTTGAGCGAGTGTTCATAGGAGAGTTTGCTTACACTTACGCTGCC
ATGTATGACAAAGGACCCTTC

>11 bp linear fragment from linear parent NM 000903.3:122-946 t
CTAGAAAATGA

Hpall EcoRI

Alul

141+, 188+

212+

Alul

A

1,200 bp
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900 b
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Vlyzkousejte si:

Pomoci Restriction summary najdéte RE, ktery stépi 1x a dalsi, ktery stépi 2x, vyzkousejte si
kombinované stépeni v Restriction Digest

DU7:
1) Zjistéte zda a kolikrat stépi CDS sekvenci vaseho genu enzymy: Xhol, Hindlll, Sacl
2) Jaké fragmenty z vasi CDS vzniknou po stépeni vsemi témito enzymy?

3) Je néjaka restrikéni endonukledza, ktera stépi vasi CDS praveé jednou? Jaké vzniknou
fragmenty?



DU7 — Navrh primerd

1) Zjistéte zda a kolikrat stépi CDS sekvenci vaseho genu enzymy: Xhol, Hindlll, Sacl

2) Jaké fragmenty z vasi CDS vzniknou po Stépeni vsemi témito enzymy?
3) Je néjaka restrikéni endonukleaza, ktera Stépi vasi CDS praveé jednou? Jaké vzniknou fragmenty?
4) 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



DU7 — Navrh primerd-feseni

¥hol cltcgag noneg

1-2) Cela sekvence NQO1 by byla stépena pouze BamHl, ktery by byl nevhodny pro klonovani =

Sacl gagci|c none

Restriction Digest results

»479 bp linear fragment from limear parent Untitled, base 1 to bass 47% (s

.
. i
3 ) VZ n I k n O u d Va fra g l I l e nty . ATGCTCGGECAGARGAGCACTGATCGTACTGECTCACTCAGAGAGGEACGTCCTTC.
GCCATGARGGAGGCTGCTGCAGCGGCTTTGAAGRACGRAARRAGEGATGECAGGTGGETGE
GRCCTCTATGCCATGRACTTCARATCCCATCATTTCCAGRRARGGACATCACAGETARRCTS

BamHI glgatcc 48{} RAG CCTGCGAACTTITCAGTATCCTGCCGAGTCTGTTCTGGCTTATARAGAAGGCCAT
CTGA

|Hind||| alagcett none

CAGATATTGTGGCTGAACRRARRAGRAGCTGGE CGCAGACCTITGTGATATIC
CRGTTCCCCCTGECAGTGGTTTGGAGTCCCTEGCCATTCTGRARRAGECTGETTITGRGCERGTS
AGCGAGAGTTTGCTTACACTTACGCTGCCATGTATGACARAGGACCCTTCCGGAGT
CAGTGCTTTCCATCACCACTEGETGECAGTGECTCCATGTACTCTCTGCAAGE

»34¢ bp linear fragment from limear parent Untitled, base 480 to bass 525 (I
GATCCACGGGGACATGAATGTCATTCTCTGGCCAATTCAGAGTGGCATTCTGCATTICTC
TGECTTCCAAGTCTTAGAACCTCAACTGACATATAGCATTGGGCACACTCCAGCAGACGT
CCGAATTCARATCCTGGAAGGATGGARGARACGCCTGGAGAATATTTGGGATCGAG

CRCC 1 10 2 £l a 50 ) 70 0 a 100 110 120 130

ACTGTATTTTGCTCCARAGCAGCCTCTTTGACCTARACTTCCAGGCAGGATTCTTAATGAR Rere eercese
ARRAGAGGTACAGGATGAGGAGAARARRCAAGARATTTGGCCTTTCTGTGGGCCATCACTT Hr-000903.3 ATGGTCoGC
GEECARGTCCATCCCRACTGRACRRCCAGATCRRRGCTAGRRARTGR Consenaus atuet
1w 1w 150 160 170 180 190 200 210 220 230 2a0 250 260
Rro

AGAGCACT AT TACTGACTCACTCAGAGAGGACE T T TCARCTAT G AT GARGGAGEE TGC TECAGCGACT T TGAAGARGARRGEATGGAAGETEGTGGAGTCRRACCTCTATACE

4) F: ATG GTC GGC AGA AGA GCA C e e e e

251 zm0 280 290 300 310 £ 330 340 350 360 e 380 390

R

. €05 TCAATCCCATCATTTCCAGARAGGACATCACAGRTARAC TGARGEACCC TGCGARCTTTCAGTATCCTBCCRAGTCTGTTCTGECT TATAARGARGECCATCTBAGCCCAGATATTBTGC TGAACARAR
NH_000303.3  TCRRTCCCATCATTTCCAGRARGGACATCACAGSTAAAC TGAAGGACCE TGCGARCT T TCAGTATCCTGLCGAGTCTGTTCTGECT TATAARGARGECCATCTGAGCCCAGATAT TGTGGLTGRACARAR
F
.
Consensus

39 oo a0 az0 a0 adi 50 b 470 a0 90 500 510 520

Rore
€05 GAAGCTGGARGCLGCAGACETTGTGATATTCCAGTT CECCCTGERGTGETTTGGAGTCCLTRCCATTCTGANAGEETGET TTGAGEGAGTGTTCATAGEAGAGTT TGCT TACAETTACGCTGLCATGTAT
NM_000903.3  GRAGCTGGARGCCGCAGACCTTGTGRTATTCCAGTTCCCCCTGEAGTGETTTGGAGTCCL TGCCATTCTGARAGECTGETTTGAGCGAGT GTTCATAGGAGAGTT T6C TTACAL TTACGCTGLCATGTAT

Consensuz

Oligo Calc: Oligonucleotide Properties Calculator
521 530 540 550 560 570 580 590 6o 610 620 630 6di 650

Rore
L L GGG GG TGO BT TG CACLG LA GG TCAT ICTCTGGCCANTTCHGIGTGGEAT TG
HH_000903.3 GACARAGGACCCTTCEGGAGTARGRAGGCAG TGCTT TCCATCACCACTBETGGCAGTGGE TCC ATCCACGEGGACATGAATGTCA
[

[ATG GTC GGC AGA AGA GCA C

Consensuz

651 660 670 680 590 700 710 720 730 740 750 760 770 780

& ACC Gk TCA kG CTA GAA AT G €05 TGCATTICTGTGGCTTCCARG TCT TAGAALC TCARC TGACATATRGCAT IGGGCACACTCCAGCAGACG CCGART T CAARTCC 1GGARGGATGGAAGARACGLL TEGAGARTAT TTGGGRTGAGACHCC
Reverse Complement Sirand(5'to 3) 5. MH_000903.3 - TOERI T TCTGTGGCTTCCAR TCTTGACCTCAA TGACATATAGCATTGRGEACACTCCAGCAGACHCCCTANTCAARICE TGGAMOGATOARGARCTCC TOGAOAAIATTTGGGATGAGACACE

‘r.m €TC TTC TGC CGA CCA T

Enuddation ' Lnadtais Conceneus

" . EILT, 781 79 800 810 820 830 840 850 860 570 880 890 500 510
5 modification (i any) 3 modification (i any) Select molecule v

I— T

] ] [ssDNA ¥ “5e TG CCARGCAGCCTC T TTGACCTARACTTCCAGGCAGGATTCY TRATGARARAAGAGG TACAGGA TGAGGAGAAARRCARGARAT TTGECCTTC TGTGGGCCATC
F_![—J[_][_] 0009033 RCTGHN 1T VGECONMGCAGEEET T GRGCTINETTCEAGGGAGET T T GAMAAIGAGDTHGAGGRTGHSGAAANCARGHN HTCGCEY Y GIGCGCCN At T TGOCAT:
F

Measured Absorbance at 260 nanometers Prysical Gomstanss ———— EETAEEERTNTE Consensus

ORI CHATCAIGE T
AT EELRACICRCANCEACIME WA AT LRGAT TCCCTGACTIGETTIRGTTTTTRAGATTTGTGTTT

1041 1050
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