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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 vhodné enyzmy pro restrikcni analyzu.




,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 rOZdl'I (<1-3°C) Formace dimer(

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(

o

(Malo GC nukleotidd na 3’konci) ALE jeden G/C na uplném konci ano

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~



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:



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)



Overeni PCR produktu:

Format Conversion
-Combine FASTA

-EMBL to FASTA

-EMBL Feature Extractor
-EMBL Trans Extractor
-Filter DNA

-Filter Protein

-GenBank to FASTA
-GenBank Feature Extractor
-GenBank Trans Extractor
-One to Three

-Range Extractor DNA
-Range Extractor Protein
-Reverse Complement
-Split Codons

-Split FASTA

-Three to One

-Window Extractor DNA
-Window Extractor Protein

Sequence Analysis
-Codon Plot

-Codon Usage

-CpG Islands

-DNA Molecular Weight
-DNA Pattern Find
-DNA Stats

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

-Multi Rev Trans
-Mutate for Digest

-ORF Finder

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

-Protein GRAVY
-Protein Isoelectric Point

Sequence Manipulation Suite:
PCR Products

PCR Products accepts one or more DNA sequence templates and two primer sequences. The program searches for perfectly matching primer
annealing sites that can generate a PCR product. Any resulting products are sorted by size, and they are given a title specifying their length,
their position in the original sequence, and the primers that produced them. You can use linear or circular molecules as the template. Use PCR
Products to determine the product sizes you can expect to see when you perform PCR in the lab.

Paste the raw sequence or one or more FASTA sequences into the text area below. Input limit is 200,000,000 characters.

GCTCTCGACAGTATCCACAATAGCTGACGGCTGGGTGTTTCAGTTTGAAAATATTTTGTTGCC
TTCATCT
TCACTGCAATTTTGTGTAAATTTCTCAAAGATCTGAATTAAATAAATAAAATTCATTTCTACA
GACCCAC

A 0

v

Enter the name of the first primer, followed by its sequence in the 5'to 3' direction. Degenerate sites can be represented using [UPAC DNA
characters.

F || GTAAAC TGAAGG ACC C|

Enter the name of the second primer, followed by its sequence in the 5' to 3' direction. Degenerate sites can be represented using IUPAC DNA
characters.
R || CTG GAATAT CAC AAG G|

I Submit H Clear H Reset ]

» Treat sequences as |linear | molecules.

*This page requires JavaScript. See browser compatibility.
*You can mirror this page or use it off-line.




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

1) Manualné navrhnout primery pro amplifikaci useku:

Sekvence v Moodlu: nacvik manualniho navrhu primert-nefunkcni NCBI

- délka:18-24nt
- Tm: 55-60°C



Vyzkousejte si

1) Manualné navrhnout primery pro amplifikaci useku:

Sekvence v Moodlu: nacvik manualniho navrhu primert-nefunkcni NCBI

- délka:18-24nt
- Tm: 55-60°C

Vysledek: F: GGT TTC CAATGC GGC CGT
R: GAT TGG CTG AGT GCT TTATTG




Kontrola PCR produktu

(po manualnim navrhu primert)

- agarosova elektroforéza — kontrola velikosti

- sekvenace — kontrola vlastni sekvence

+ restrikéni analyza (,ndznak” sekvence a agarozova elektroforéza)




Restrikcni analyza

= hledani cilovych mist restrikénich endonuklaz

Napr: Xhol CTCGAG; BamHI GGATCC (palindromy)

Xhol BamHI
5 CCTCGAG 3 5" GTGATCC 3
3 GAGCTC 5 3’ CCTAGG 5

Ddvody:
=pro kontrolu produktu po PCR
"analyza mutaci

=pred klonovanim (!)



Restrikcni analyza

SMS

Format Conversion
-Combine FASTA

-EMBL to FASTA

-EMBL Feature Extractor
-EMBL Trans Extractor
-Filter DNA

-Filter Protein

-GenBank to FASTA
-GenBank Feature Extractor
-GenBank Trans Extractor
-One to Three

-Range Extractor DNA
-Range Extractor Protein
-Reverse Complement
-Split Codons

-Split FASTA

-Three to One

-Window Extractor DNA
-Window Extractor Protein

Sequence Analysis

-Codon Plot

-Codon Usage

-CpG Islands

-DNA Molecular Weight
-DNA Pattern Find
-DNA Stats

-Fuzzy Search DNA
-Fuzzy Search Protein
-Ident and Sim

-Multi Rev Trans
-Mutate for Digest
-ORF Finder

-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
-Reverse Translate

Sequence Manipulation Suite:

Restriction Summary

Restriction Summary accepts a DNA sequence and returns the number and positions of commonly used restriction endonuclease cut sites. Use this program if you wish to quickly
determine whether or not an enzyme cuts a particular segment of DNA.

Paste the raw sequence or one or more FASTA sequences into the text area below. Input limit is 100000 characters.

>sample seguence

ctaaattgtaagcgttaatattttgttaaaattcgegttaaatttttgttaaatcagetca /™

ttttttaaccaataggccgaaatcggcaaaatcocttataaatcaaaagaataga
tagggttgagtgttgttccagtttggaacaagagtccactattaaagaacgtgga
cgtcaaagggcgaaaaaccgtctatcagggegatggeccactacgtgaaccatea
tcaagttttttggggtogaggtgccgtaaagecactaaatcggaaccotaaaggga

Please check the browser compatibility page before using this
| Submit || Clear H Reset ‘

« Treat sequences as molecules.

*This page requires JavaScript. See browser compatibility.
*You can mirror this page or use it off-line.

Fri Jun 17 16:17:06 2016
Valid XHTML 1.0; Valid G55

Restriction Summary results

cuts once

cuts twice

Results for linear 2961 residue sequence "sample sequence” starting "ctaaattgta"

Site: Positions:

Aatl agg|cct none

Aatll gacgt|c none
Acc16l tgc|gea 480, 2269
Accll cgleg 36, 412, 432, 456, 622, 624, 664, 795, 1001, 1003, 1201, 1782, 2112, 2605, 2937
Acclll ticegga none

Acll aa|cgtt 2273, 2646
Acvl cac|gtg none

Afal gtjac 758, 2527
Afel agc|gct none

Aflll c|ttaag none

Agel alccggt none

Ahll a|ctagt 684

Alw441 g|tgcac 1468, 2714

58, 315, 530, 656, 722, 764, 819, 914, 978, 1096, 1322, 1412, 1458, 1715, 2236, 2336,

Alul ag|ct 2399
Aor51HI agclgct none

Apal gggcclc 754

Apall gltgcac 1468, 2714
Ascl aglegeqee none

+«— nestépi

L Stépi 1x v pozici ,684"
T §tépi 2x

stépi mnohokrat




/ &.ﬁ :"}.;Ew ENGLAND
VZa BioLabs..

http://Inc2.neb.com/NEBcutter2/

Restrikéni ana

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 II and commercially available Type I restriction enzymes that cut the sequence just o
JEB are used, but other sets may be chosen. Just enter your 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: Prochazet... Standard sequences:
GenBank number: | | [Browse GenBank] [# Plazmid vectors |
of paste in your DNA sequence: (plain or F4A5TA format) # Viral + phage ¥

Vlozeni nukleotidové sekvence

® NEB enzymes .
O All commercially available specificities Mare aptions

. ® Linear ) All specificities
Tlmsequmn:em.o Circul Enzymes to use O All+ oli eotide ze J

O Ouly defined ohigomucleotide equences| — Zyoleni sady enzymu,

Minimum ORF length to display: 100 ]aa. které se/ maji pouzit

Name of sequence: | | (optional)

Earlier projects:

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

™ ™" 31 =TT s 1 -




Restrikcni analyza

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

GC=41%, AT=59%

Display:

1L L 1 i

Grafické znazornéni restrikénich mist

Cleavage code

I | blunt end cut
.| 5 extension
| 37 extenzion
T | cuts 1 strand

1 i 1 628

[T N 1
Beel
feml

Hpury
Plel
Myl
Beaxl
Bsal
Estil
Alel
*Faul
*EsmB 1
*BstUl

THpUCHATY
*Bogl
Bael
Hohl
BsiHKAL
Banll
Sacl
Espl.
Alul
Ecof3
#Mscl
#Eael

|
B
Hpwd 6611

Sacl (GAGCTC) cuts at
216 (4 nt 3' ext)

BemI
Btsl
Cac8l
Fwol

A1l

e

All commercial 2 cutters Zoom in
All 3 cutters More...

Fmel "Hboll
#Bsabl
Hlalll
SFail
CviRIT

R;Ew ENGLAND

Labs..

Enzume name code
Available From NEB
Has other supplier
Mot commercially available

%: cleavage affected by Cpb meth.
w1 cleavage affected by other meth.

{enz.namel: 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

&) NEW ENGLAND
Bio

Labs..

%}3’."\‘31\0
el
Back to main display]

Available from NEB, Catalog # R0156

Vi ot e [ TS

4]
=]
L]
=]
[x]
-|'|
3]
[*)

Sacl-HF (High-Fidelity version) NEB Catalog # R3156
View [) Time-Saver Supplied with CutSmart buffer.

Buffer name: NEBuffer 1.1
Main: 10 mM Bis-Tris-Propane-HC1
pH:7.0
Mg: 10 mM MeC12
BSA: 100

Reaction temperature: 37 *C

Neoschizomers:

EcoS3kl

Sites in sequence: 1
End produced at 212:

3' overhang: AGCT

Enzymy rozpoznavajici
sekvenci jako Sacl —>

Enzymy produkujici
kompatibilni konce

Grafické znazornéni
stépiciho mista

|REBASE enzyme page|| | Methylation Sensitvity|

Overlapping methylation:
NONE

Izoschizomers:

NONE

Enzymes producing compatible ends:

Those cutting ummamed sequence:
-~ - | Compatible % activity in
yme | Sp Yl osites [Trp2a 31 cs
Banll  ||GRGCYC || allsites | 100 | 100 ][ 50 | 100

[BeHEATL ||GWGCWC| allstes || 25 | 100 100 | 100]
[Bep1286l |[GDGCHE || allsites || 23 | 25 | 25 | 100]
[Sacl |[GAGCTC | allsites | 100 | 50 || 10 |[100]




Vyzkousejte si....

....udélejte restrikéni 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

Program SMS: , Restriction digest”

SMS

Format Conversion
-Combine FASTA
-EMBL to FASTA
-EMBL Feature Extractor

Sequence Manipulation Suite:

Restriction Digest

Restriction Digest cleaves a DNA sequence in a virtual restriction digest, with one, two, or three restriction enzymes. The resulting fragments are sorted by size, and they are given a
title specifying their length, their position in the original sequence, and the enzyme sites that produced them. You can digest linear or circular molecules, and even a mixture of
molecules (by entering more than one sequence in FASTA format). Use Restriction Digest to determine the fragment sizes you will see when you perform a digest in the lab.

-EMBL Trans Extractor
-Filter DNA

-Filter Protein
-GenBank to FASTA

-GenBank Feature Extractor

-GenBank Trans Exiractor
-One to Three

-Range Extractor DNA
-Range Extractor Protein
-Reverse Complement
-Split Codons

-Split FASTA

-Three to One

-Window Extractor DNA
-Window Extractor Protein
Sequence Analysis
-Codon Plot

-Codon Usage

-CpG Islands

-DNA Molecular Weight
-DNA Pattern Find

-DNA Stats

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

-lMulti Rev Trans

-Mutate for Digest

-ORF Finder

-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

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

a

CGCCTGGAGAATATTTGGGATGAGACACCACTGTATTTTGCTCCAAGCAGCCTCTTT
GACCTAAACTTCC
AGGCAGGATTCTTAATGAAAAAAGAGGTACAGGATGAGGAGAAARACAAGAAATTTG
GCCTTTCTGTGGG
CCATCACTTGGGCAAGTCCATCCCAACTGACAACCAGATCAAAGCTAGAAAATGA -

i 4
‘ Submit H Clear H Reset ‘

> linear

« Treat sequences as circular  nolecules.
« Digest with [Alul aglct n\;\'énd nothing ~|and [nolhing
Aatl agg|cct
*This page .require.s JavaScript. See br.owser compatibility. Aatll gacgt|c
*You can mirror this page or use it off-line. Acc16l tgcjgca
Accll cglcg
Mon Nov & 02:56:29 2017 Acclll tjccgga
Valid XHTML 1.0; Valid CSS Acll aalcgtt
Acvl cac|gtg
Afal gtjlac
Afel agc|gct
Aflll c|ttaag
Agel accggt
Ahll a|ctagt

Alw441 gltgcac

| 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

ATGGTCEGCACARGAGCACTEATCETACTGGCTCACT CAGAGAGGACETCCTTCARCTATGCCATGRAGS
BGGCTGCTGCAGCEECTTIGARGAAGARAGGAT GGEAGGTGETECAGTCEGACCTCTATGCCATGRACTT
CARTCCCATCATTTCCAGRARGGACATCACAGETARACT GAAGGACCCTGCGRACTTTCAGTATCCTGCC
GAGTCTGT TCTGECTTATARAGARGGCCATCTEAGCCCAGATATTGTGGCTGRACARARGAAGCTGEALG
CCGCAGACCTTGTGATATTCCAGTTCCCCCTGCAGTGETITGGAGTCCCTGCCATTCTGARRGGCTEETT
TGRGCGAGTGTTCATAGGAGAGT TTGCTTACACTTACGCTGCCATGTATGACRRRGGACCCTTCCGREAGT
BAGARGGCAGTGCTTTCCATCACCACTGETGECAGTGECTCCATGTACTCTCTGCALGGGATCCACEEEE
ACATGARTGTCATTCTCTEGCCART TCAGAGTGGCAT TCTGCATTTCTGTGECTTCCARGTCTTAGRACT
TCAACTGACATATAGCATTGGECACACTCCAGCAGACGCCCGAATTCARATCCTGGARGGATGEARGARA
CGCCTGGAGRATATTTGGEATGAGACACCACTGTATT TTGCTCCRAGCAGCCTCTTTGACCTARRCTTCC
LGGCAGGATTCTTAATGAALALAGAGGTACAGGATGAGGAGAAARACAAGAARTTTGGCCTTTCTGTEEE
CCATCACTTGEGCARAGTCCATCCCARCTGACARCCAGAT CARAGCTAGRARATGA

Hpall c|cgg 415

EcoRlI glaattc

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 H Clear H Reset ‘

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

~ | and [ nothing vl.

>414 bp linear fragment from linear parent NM 000803.3:122-94¢
ATGGTCGGCAGAAGAGCACTGATCGTACTGGCTCACTCAGAGAGGACGTCCTTCARCTAT
GCCATGAAGGAGGCTGCTGCAGCGGCTTTGAAGAAGAARGGATGGGAGGTGGTGGAGTCG
GACCTCTATGCCATGAACTTCAATCCCATCATTTCCAGRAAAGGACATCACAGGTRARAACTG
AAGGACCCTGCGAACTTTCAGTATCCTGCCGAGTCTGTTCTGGCTTATARAGAAGGCCAT
CTGAGCCCAGATATTGTGGCTGAACAAAAGAAGCTGGAAGCCGCAGACCTTGTGATATTC
CAGTTCCCCCTGCAGTGGTITTGGAGTCCCTGCCATTCTGAAAGGCTGGTTTGAGCGAGTG
TTCATAGGAGAGTTTGCTTACACTTACGCTGCCATGTATGACAAAGGACCCTTC

>411 bp linear fragment from linear parent NM 000803.3:122-94¢
CGGAGTAAGAAGGCAGTGCTTTCCATCACCACTGGTGGCAGTGGCTCCATGTACTCTCTG
CAAGGGATCCACGGGGACATGAATGTCATTCTCTGGCCAATTCAGAGTGGCATTCTGCAT
TTCTGTGGCTTCCAAGTCTTAGAACCTCAACTGACATATAGCATTGGGCACACTCCAGCA
GACGCCCGAATTCARATCCTGGAAGGATGGAAGAARACGCCTGGAGAATATTTGGGATGAG
ACACCACTGTATTTTGCTCCAAGCAGCCTCTTTGACCTAAACTTCCAGGCAGGATTCTTA
ATGAARAAAGAGGTACAGGATGAGGAGAAAAACAAGAAATTTGGCCTTTCTGTGGGCCAT
CACTTGGGCAAGTCCATCCCAACTGACAACCAGATCAAAGCTAGAARATGA

A: 414+ 411nt

1,200 bp

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

400 bp
300 bp
200bp

100 bp

EcoRl

>602 bp linear fragment from linear parent NM 000903.3:122-94¢&
ATGGTCGGCAGAAGAGCACTGATCGTACTGGCTCACTCAGAGAGGACGTCCTTCAACTAT
GCCATGAAGGAGGCTGCTGCAGCGGCTTTGAAGRAGARAGGATGGGAGGTGGTGGAGTCG
GACCTCTATGCCATGAACTTCAATCCCATCATTTCCAGAAAGGACATCACAGGTARAACTG
AAGGACCCTGCGAACTTTCAGTATCCTGCCGAGTCTGTTCTGGCTTATARAGAAGGCCAT
CTGAGCCCAGATATTGTGGCTGAACAARAGAAGCTGGAAGCCGCAGACCTTGTGATATTC
CAGTTCCCCCTGCAGTGGTTTGGAGTCCCTGCCATTCTGARAGGCTGGTTTGAGCGAGTG
TTCATAGGAGAGTTTGCTTACACTTACGCTGCCATGTATGACAAAGGACCCTTCCGGAGT
AAGAAGGCAGTGCTTTCCATCACCACTGGTGGCAGTGGCTCCATGTACTCTCTGCAAGGG
ATCCACGGGGACATGAATGTCATTCTCTGGCCAATTCAGAGTGGCATTCTGCATTTCTGT
GGCTTCCAAGTCTTAGARCCTCAACTGACATATAGCATTGGGCACACTCCAGCAGACGCC
CG

>223 bp linear fragment from linear parent NM 000903.3:122-94¢&
AATTCARAATCCTGGAAGGATGGAAGAAACGCCTGGAGAARTATTTGGGATGAGACACCACT
GTATTTTGCTCCRAAGCAGCCTCTTTGACCTARACTTCCAGGCAGGATTCT TGAARARA
AGAGGTACAGGATGAGGAGAARAACAAGAAATTTGGCCTTTCTGTGGGCCHATCACTTGGG
CAAGTCCATCCCRACTGACAACCAGATCARAGCTAGARRATGA

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

ATGGTCEGCACARGAGCACTEATCETACTGGCTCACT CAGAGAGGACETCCTTCARCTATGCCATGRAGS
BGGCTGCTGCAGCEECTTIGARGAAGARAGGAT GGEAGGTGETECAGTCEGACCTCTATGCCATGRACTT
CARTCCCATCATTTCCAGRARGGACATCACAGETARACT GAAGGACCCTGCGRACTTTCAGTATCCTGCC
GAGTCTGT TCTGECTTATARAGARGGCCATCTEAGCCCAGATATTGTGGCTGRACARARGAAGCTGEALG
CCGCAGACCTTGTGATATTCCAGTTCCCCCTGCAGTGETITGGAGTCCCTGCCATTCTGARRGGCTEETT
TGRGCGAGTGTTCATAGGAGAGT TTGCTTACACTTACGCTGCCATGTATGACRRRGGACCCTTCCGREAGT
BAGARGGCAGTGCTTTCCATCACCACTGETGECAGTGECTCCATGTACTCTCTGCALGGGATCCACEEEE
ACATGARTGTCATTCTCTEGCCART TCAGAGTGGCAT TCTGCATTTCTGTGECTTCCARGTCTTAGRACT
TCAACTGACATATAGCATTGGECACACTCCAGCAGACGCCCGAATTCARATCCTGGARGGATGEARGARA
CGCCTGGAGRATATTTGGEATGAGACACCACTGTATT TTGCTCCRAGCAGCCTCTTTGACCTARRCTTCC
LGGCAGGATTCTTAATGAALALAGAGGTACAGGATGAGGAGAAARACAAGAARTTTGGCCTTTCTGTEEE
CCATCACTTGEGCARAGTCCATCCCARCTGACARCCAGAT CARAGCTAGRARATGA

« Treat sequences as |linear v | molecules.

« Digest with | EcoRlI g|aattc

v |and | Hpall c|cgg

Hpall c|cgg

415

EcoRlI glaattc

603

Alul ag|ct

274, 815

v | and | nothing

h's

>414 bp linear fragment from linear parent NM 000903.3:122-946
ATGGTCGGCAGRAGAGCACTGATCGTACTGGCTCACTCAGAGAGGACGTCCTTCAACTAT
GCCATGAAGGAGGCTGCTGCAGCGGCTTTGAAGAAGAAAGGATGGGAGGTGGETGGAGTCG
GACCTCTATGCCATGRAACTTCAATCCCATCATTTCCAGARAAGGACATCACAGGTARACTG
ARGGACCCTGCGAACTTTCAGTATCCTGCCGAGTCTGTTCTGGCTTATARAGARGGCCAT
CTGAGCCCAGATATTGTGGCTGAACAARLAGARGCTGGAAGCCGCAGACCTTGTGATATTC
CAGTTCCCCCTGCAGTGGTTTGGAGTCCCTGCCATTCTGARAAGGCTGGTTTGAGCGAGTG
TTCATAGGAGAGTTTGCTTACACTTACGCTGCCATGTATGACAAAGGACCCTTC

>223 bp linear fragment from linear parent NM 000503.3:122-94¢6
ARTTCAARATCCTGGAAGGATGGARGARARCGCCTGGAGAATATTTGGGATGAGACACCACT
GTATTTTGCTCCAAGCAGCCTCTTTGACCTARACTTCCAGGCAGGATTCTTAATGAARLA
AGAGGTACAGGATGAGGAGAAAANCRAAGARAATTTGGCCTTTCTGTGGGCCATCACTTGGG
CAAGTCCATCCCAACTGACAACCAGATCARAGCTAGAARATGA

>188 bp linear fragment from linear parent NM 000903.3:122-946
CGGAGTAAGRAGGCAGTGCTTTCCATCACCACTGGTGGCAGTGGCTCCATGTACTCTCTG
CRAAGGGATCCACGGGGACATGAATGTCATTCTCTGGCCAATTCAGAGTGGCATTCTGCAT
TTCTGTGGCTTCCAAGTCTTAGAACCTCAACTGACATATAGCATTGGGCACACTCCAGCA
GRACGCCCG

Hpall EcoRl

C: 414+ 188+ | 223nt
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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

ATGGTCEGCACARGAGCACTEATCETACTGGCTCACT CAGAGAGGACETCCTTCARCTATGCCATGRAGS
BGGCTGCTGCAGCEECTTIGARGAAGARAGGAT GGEAGGTGETECAGTCEGACCTCTATGCCATGRACTT
CARTCCCATCATTTCCAGRARGGACATCACAGETARACT GAAGGACCCTGCGRACTTTCAGTATCCTGCC
GAGTCTGT TCTGECTTATARAGARGGCCATCTEAGCCCAGATATTGTGGCTGRACARARGAAGCTGEALG
CCGCAGACCTTGTGATATTCCAGTTCCCCCTGCAGTGETITGGAGTCCCTGCCATTCTGARRGGCTEETT
TGRGCGAGTGTTCATAGGAGAGT TTGCTTACACTTACGCTGCCATGTATGACRRRGGACCCTTCCGREAGT
BAGARGGCAGTGCTTTCCATCACCACTGETGECAGTGECTCCATGTACTCTCTGCALGGGATCCACEEEE
ACATGARTGTCATTCTCTEGCCART TCAGAGTGGCAT TCTGCATTTCTGTGECTTCCARGTCTTAGRACT
TCAACTGACATATAGCATTGGECACACTCCAGCAGACGCCCGAATTCARATCCTGGARGGATGEARGARA
CGCCTGGAGRATATTTGGEATGAGACACCACTGTATT TTGCTCCRAGCAGCCTCTTTGACCTARRCTTCC
LGGCAGGATTCTTAATGAALALAGAGGTACAGGATGAGGAGAAARACAAGAARTTTGGCCTTTCTGTEEE
CCATCACTTGEGCARAGTCCATCCCARCTGACARCCAGAT CARAGCTAGRARATGA

415

Hpall c|cgg

EcoRlI glaattc

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 ~ |molecules.
« Digest with [Alul ag|ct ~ | and [ nothing

~ | and | nothing ~].

>541 bp linear fragment from linear parent NM _000903.3:122-946

CTGGAAGCCGCAGACCTTGTGATATTCCAGTTCCCCCTGCAGTGGTTTGGAGTCCCTGLC
ATTCTGAAAGGCTGGTTTGAGCGAGTGTTCATAGGAGAGTTTGCTTACACTTACGCTGCC
ATGTATGACAAAGGACCCTTCCGGAGTAAGAAGGCAGTGCTTTCCATCACCACTGGTGGE
AGTGGCTCCATGTACTCTCTGCAAGGGATCCACGGGGACATGAATGTCATTCTCTGGCCA
ATTCAGAGTGGCATTCTGCATTTCTGTGGCTTCCAAGTCTTAGAACCTCAACTGACATAT
AGCATTGGGCACACTCCAGCAGACGCCCGAATTCARATCCTGGRAAGGATGGARGRAARCGC
CTGGAGAATATTTGGGATGAGACACCACTGTATTTTGCTCCAAGCAGCCTCTTTGACCTA
AACTTCCAGGCAGGATTCTTAATGAAARRAAGAGGTACAGGATGAGGAGRAAARRCAAGARR
TTTGGCCTTTCTGTGGGCCATCACTTGGGCAAGTCCATCCCAACTGACAACCAGATCAAL
G

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

ATGGTCCGCAGARGAGCACTGATCGTACTGGCTCACTCAGAGAGGACGTCCTTCARCTAT
GCCATGAAGGAGGCTGCTGCAGCGGCTTTGAAGAAGAAAGEATGGGAGETGGETGGAGTCG
GACCTCTATGCCATGAACTTCAATCCCATCATTTCCAGAAAGGACATCACAGGTARACTG
AAGGACCCTGCGAACTTTCAGTATCCTGCCGAGTCTGTTCTGGCTTATARAGRAAGGCCAT
CTGAGCCCAGATATTGTGGCTGARCAAAAGAAG

>1A bp Al r fragment from linear t NM 000903.3:12 e 1
A2T3+ 541+ - Int

S (82
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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

ATGGTCEGCACARGAGCACTEATCETACTGGCTCACT CAGAGAGGACETCCTTCARCTATGCCATGRAGS
BGGCTGCTGCAGCEECTTIGARGAAGARAGGAT GGEAGGTGETECAGTCEGACCTCTATGCCATGRACTT
CARTCCCATCATTTCCAGRARGGACATCACAGETARACT GAAGGACCCTGCGRACTTTCAGTATCCTGCC
GAGTCTGT TCTGECTTATARAGARGGCCATCTEAGCCCAGATATTGTGGCTGRACARARGAAGCTGEALG
CCGCAGACCTTGTGATATTCCAGTTCCCCCTGCAGTGETITGGAGTCCCTGCCATTCTGARRGGCTEETT
TGRGCGAGTGTTCATAGGAGAGT TTGCTTACACTTACGCTGCCATGTATGACRRRGGACCCTTCCGREAGT
BAGARGGCAGTGCTTTCCATCACCACTGETGECAGTGECTCCATGTACTCTCTGCALGGGATCCACEEEE
ACATGARTGTCATTCTCTEGCCART TCAGAGTGGCAT TCTGCATTTCTGTGECTTCCARGTCTTAGRACT
TCAACTGACATATAGCATTGGECACACTCCAGCAGACGCCCGAATTCARATCCTGGARGGATGEARGARA
CGCCTGGAGRATATTTGGEATGAGACACCACTGTATT TTGCTCCRAGCAGCCTCTTTGACCTARRCTTCC
LGGCAGGATTCTTAATGAALALAGAGGTACAGGATGAGGAGAAARACAAGAARTTTGGCCTTTCTGTEEE
CCATCACTTGEGCARAGTCCATCCCARCTGACARCCAGAT CARAGCTAGRARATGA

» Digest with | EcoRlI glaattc

415

Hpall c|cgg

EcoRlI glaattc

603

Alul ag|ct

274, 815

« Treat sequences as |linear v |molecules.

v \ and | Hpall c|cgg

v | and [Alul aglct

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

>212 bp linear fragment from linear parent NM 000903.3:122-94¢
AATTCAAATCCTGGAAGGATGGAAGAAACGCCTGGAGAATATTTGGGATGAGACACCACT
GTATTTTGCTCCAAGCAGCCTCTTTGACCTAAACTTCCAGGCAGGATTCTTAATGARAARR
AGAGGTACAGGATGAGGAGAARARCAAGARATTTGGCCTTTCTGTGGGCCATCACTTGGG
CAAGTCCATCCCRACTGACAACCAGATCARAG

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

>141 bp linear fragment from linear parent NM_000903.3:122-946
CTGGAAGCCGCAGACCTTGTGATATTCCAGTTCCCCCTGCAGTGGTTTGGAGTCCCTGCC
ATTCTGAAAGGCTGGTTTGAGCGAGTGTTCATAGGAGAGTTTGCTTACACTTACGCTGCC
ATGTATGACAAAGGACCCTTC

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

Hpall EcoRI
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Vlyzkousejte si:

=Kolik fragmentt vznikne, stépite-li 3. exon referencniho genu lidské GPX7
enzymem Msel?

*Kolik fragmentu vznikne, stépite-li 3. exon referencniho genu lidské GPX7
enzymem Mscl?




Vlyzkousejte si:

=Kolik fragmentt vznikne, stépite-li 3. exon referencniho genu lidské GPX7

enzymem Msel?

*Kolik fragmentu vznikne, stépite-li 3. exon referencniho genu lidské GPX7

enzymem Mscl?
Homo sapiens glutathione peroxidase 7 (GPX7), mRNA

NCBI Reference Sequence: NM_015696.5
GenBank  Graphics

>NM_815696.5:440-1229 Homo sapiens glutathione peroxidase 7 (GPX7), mRNA
AGACTTCTGGGAAGGAGCCCACCTGGAACTTCTGGAAGTACCTAGTAGCCCCAGATGGAAAGGTGGTAGG
GGCTTGGRGACCCAACTGTGTCAGTGGAGGAGGTCAGACCCCAGATCACAGCGCTCATGAGGAAGCTCATC
CTACTGAAGCGAGAAGACTTATAACCACCGCGTCTCCTCCTCCACCACCTCATCCCGCCCACCTGTGTGGE
GGCTGACCAATGCAAACTCAAATGGTGCTTCAAAGGGAGAGACCCACTGACTCTCCTTCCTTTACTCTTA
TGCCATTGGTCCCATCATTCTTGTGGGEGAAAAATTCTAGTATTTTGATTATTTGAATCTTACAGCAACA
AATAGGAACTCCTGGCCAATGAGAGCTCTTGACCAGTGAATCACCAGCCGATACGAACGTCTTGCCAACA
AAAATGTGTGGCAAATAGAAGTATATCAAGCAATAATCTCCCACCCAAGGCTTCTGTAAACTGGGACCAA
TGATTACCTCATAGGGCTGTTGTGAGGATTAGGATGAAATACCTGTGAAAGTGCCTAGGCAGTGCCAGCC
AAATAGGAGGCATTCAATGAACATTTTTTGCATATAAACCAAAAAATAACTTGTTATCAATAAAAACTTG
CATCCAACATGAATTTCCAGCCOATGATAATCCAGGCCAAAGGTTTAGTTGTTGTTATTTCCTCTGTATT
ATTTTCTTCATTACAAAAGAAATGCAAGTTCATTGTAACAATCCAAACAATACCTCACGATATAAAATAA
AAATGAAAGTATCCTCCTCA

Msel tjtaa

Restriction Digest

Restriction Digest cleaves a DNA sequence in a virtual restriction digest, with one, two, or three restriction e
that produced them. You can digest linear or circular molecules, and even a mixture of molecules (by enterir

Paste the raw sequence or one or more FASTA sequences into the text area below. Input limit is 100,000,0C

AABBACTTG a

CATCCAACATGAATTTCCAGCCGATGATAATCCAGGCCARAGGT TTAGTTGTTGTTATTTC

CTCTGTATT (]

ATTTTCTTCATTACAAAAGAAATGCAAGT TCATTGTAACAATCCARACAATACCTCACGAT

ATARAATAA W

AAATGAAAGTATCCTCCTCA g
Submit || Clear || Reset

« Treat sequences as |linear | molecules.
+ Digest with| Mscl igglcca v | and [ Msel titaa

~| and [nothing v

*This page requir| ‘.ﬁ_.‘ Sequence Manipulation Suite — Skola — Microsoft Edge

“You can mirror tf;

() aboutblank

Sun 10el 12,0007 2022 Restriction Digest results
Valid XHTML 1.0; Valid CS§

>425 bp linear fragment from linear parent NM 0156%6.5:440-1229 H
CCAATGAGRAGCTCTTGACCAGTGAATCACCAGCCEATACGAACGTCTTEGCCARCARRARRT
GIGTGGCARATAGERAGTATATCAAGCARTRATCTCCCACCCARAGGCTTCTGTARRCTGEE
ACCRATGERTTACCTCATAGGECTETTCTGAGEATTAGEATGARRTACCTGTGARAGTGCC
TAGGCAGT GCCAGCCARATAGGAGGCATTCAAT GAACATTTTTTGCATATARACCARARD
ATAACTTGTTATCAATARAAACTTGCATCCAACATGAATTTCCAGCCGATGATARTCCAG
GCCARAGGTTTAGTTGTTGTTATTTCCTCTGTATTATTTTCTTCATTACRRARGARATGE
AAGTTCATTGTARCARTCCARRCARTACCTCACGATATARRATRRARATGARRGTATCCT
CCTCA

»365 bp linear fragment from linear parent NM 0156%6.5:440-1229 H
AGACTTCTIGEGRRGGAGCCCACCTGEARCTTCTGERAGTACCTAGTRAGCCCCAGRATGGRR
AGGTGGIAGEGECTTGEEACCCAACTETGTCAGTGGAGGACGTCAGRCCCCAGRATCACAG
CECTCGTGAGGAAGCTCATCCTACTGARGCGAGARGACTTATAACCACCGCETCTCCTCC
TCCACCACCTCATCCCGCCCACCTGTETEGGGECTEACCARATGCARACTCALATEETECTT
CRRLGGGAGAGRCCCACTGACTCTCCTTCCTTTACTCTTATGCCATTGGTCCCATCATTC
TIGTGGECEARRARTTCTAGTATTTTGATTATITGRAATCTTACRGCRAACRLATAGGARCT
CCTEG




Vlyzkousejte si:

Pracujte s vasi CDS nebo ukazkovou sekvenci , Nacvik stépeni”

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




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



DU7 — Navrh primerd a §tépeni RE

1) Navrhnéte manualné 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) Stépeni
- Zjistéte zda a kolikrat stépi CDS sekvenci vaseho genu enzymy: Xhol, Hindlll, Sacl
- Jaké fragmenty z vasi CDS vzniknou po Stépeni vSemi témito enzymy?

- Vyberte RE, kterou byste stepili vasi CDS jednou a vysledek na gelu by vhodne
potvrdil vznik predpokladaného produktu



	Snímek 2: Základy praktické Bioinformatiky
	Snímek 3: Základy praktické bioinformatiky Téma 7/10
	Snímek 4: „Bioinformatika nukleových kyselin II“
	Snímek 5: Primer = oligonukleotid
	Snímek 6: Polymerázová řetězová reakce
	Snímek 7: Polymerázová řetězová reakce
	Snímek 8: Polymerázová řetězová reakce
	Snímek 9: Polymerázová řetězová reakce
	Snímek 10: Polymerázová řetězová reakce
	Snímek 11: Polymerázová řetězová reakce
	Snímek 12: Polymerázová řetězová reakce
	Snímek 13: Polymerázová řetězová reakce
	Snímek 14: Polymerázová řetězová reakce
	Snímek 15: Polymerázová řetězová reakce
	Snímek 16: PCR-amplifikace požadovaného úseku
	Snímek 17: PCR-amplifikace požadovaného úseku
	Snímek 18: PCR-kontrola manuálně navržených primerů: OligoCalc
	Snímek 19: PCR-amplifikace požadovaného úseku
	Snímek 20: PCR-amplifikace požadovaného úseku
	Snímek 21: PCR-kontrola manuálně navržených primerů: OligoCalc
	Snímek 22: PCR-kontrola manuálně navržených primerů: OligoCalc
	Snímek 24: Vyzkoušejte si 
	Snímek 25: Vyzkoušejte si
	Snímek 26: Vyzkoušejte si
	Snímek 27: Ověření PCR produktů:
	Snímek 28: Vyzkoušejte si
	Snímek 29: porovnání - multalin
	Snímek 30: porovnání - multalin
	Snímek 32: Vyzkoušejte si 
	Snímek 33: Vyzkoušejte si 
	Snímek 34: Kontrola PCR produktu  (po manuálním návrhu primerů)
	Snímek 35: Restrikční analýza
	Snímek 36: Restrikční analýza
	Snímek 37: Restrikční analýza
	Snímek 38: Restrikční analýza
	Snímek 39: Restrikční analýza
	Snímek 40: Vyzkoušejte si….
	Snímek 41: RA:kontrola PCR fragmentů
	Snímek 42: RA:kontrola PCR fragmentů
	Snímek 43: RA:kontrola PCR fragmentů
	Snímek 44: RA:kontrola PCR fragmentů
	Snímek 45: RA:kontrola PCR fragmentů
	Snímek 46: Vyzkoušejte si:
	Snímek 47: Vyzkoušejte si:
	Snímek 48: Vyzkoušejte si:
	Snímek 49: Vyzkoušejte si (DU7)
	Snímek 50: DÚ7 – Návrh primerů a štěpení RE

