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Casté: primer R byl jen opsany kus sekvence (musi byt na opacny retézec!)

ATCGGTGCAAGTGTAAAAAGGTGAAGCCAACTTTGGCAACGTATCTCAGCAAAAACTACAGCTATG

Forward primer: ATC GGT GCA AGT GTA AAAAGG T
Reverse primer: ATC AGC A AAAACTACAGCTATG X

Pouze pro kontrolu dané sekvence: R primer je potreba reversné komplementarni (R_rc):
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HH_003014,4:807-872 ATCGGTGCARGTGTAAARARGGTGARGCCARCTTTGGCARCGTATCTCAGCARARACTACAGCTATG
HH_003014.4 TGTTGACTGTAARACGCCTAAGCCCCGATCGGTGCARGTGTAAAAAGGTGARGCCAACTTTGGCARCGTATCTCAGCAAAAACTACAGCTATGTTATTCATGCCARARTAAAAGC TGTGCAGAGGAGTGGC
R ATCAGCAARAAACTACAGCTATG
F ATCGGTGCARGTGTAAAARGGT
CONSENSUS iviessssssssssssssssssssns abcppbecaapbelaaaaaEfl c cessssssssssssssssssss LCapgCcaaaaaCbacaEClab .. cvesssssssssssssssssssssssssssssssss



Procvicovani navrh primeru:

1) Vyberte, které primery jsou vhodné pro amplifikaci celého zadaného Gseku:

r»sekvence reseni:
GTETCCCTGOTGETRAATGTGECCAGCGAGTGCGGCTTCACAGACCAGCACTACCGAGCCCTGCAGCAGT

TECAGCGAGACCTEEGCCCCCACCACTTTAACGTACTCOCCT TCCCCTACAACCAGTTTGOCCAACAGGA
GCCToACAGCAACAAGEAGAT TEAGAGCTTTECCCGCCGCACCTACAGTATCTCATTCCCCATGTTTAGE
AAGATTGCAGTCACCOGETACTEAETOCCCATCCTOCCTTCAAGTACCTOGRCCC

A)
F: GTGTCCCTGATOOTGAATG
R: CCAGETACTTGAAGGCAGH

B)
F: TCCCTGGTGATGAATGTG
R: CCTTCAAGTACCTGEGCCC

c)
F: GTQTCCCTGATOGTGAATG
R: GGOCCAGGTACTTGAAGS

D)
F: GTQTCCCTGATOGTGAATG
R: CCTTCAAGTACCTGGCCC
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Nukleotidova bioinformatika IV

Cile:

Student bude schopen udélat restrikcni analyzu zadaného useku, vybrat
vhodné restrikcni endonukleazy a navrhnout primery pro amplifikaci DNA
s vlozenymi restrikCnimi misty pro nasledné klonovani...

..a primery pro kvantitativni stanoveni vybraného genu (qPCR).



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




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

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

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

a

WNEW ENGLAND
L]

Labs..

Back to main display]

Available from NEB, Catalog # R0156

T S
ch-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-Propane-HC1
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

mow

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
Euzyme.|Specifcty| “3ie 11 [ 21 |30 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

1,200 bp

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

400bp
300 bp
200 bp

100 bp

samples

- 1
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

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

1,200 bp

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

400 bp
300 bp
200 bp

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

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

Alul

141+, 188+

212+

Alul

A

1,200bp

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

400bp
300 bp
200bp

100bp

11nt
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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:

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) vyberte RE, kterou byste stépili vasi CDS jednou a vysledek na gelu by vhodné potvrdil vznik
predpokladaného produktu



Klonovani Proces klonovani DNA

=namnozeni useku DNA Priprava insertu] [Ligaceinsertu] [ Pienos J [ Replikace J

\f\_' / * Bakterie E. coli
po transformaci
[~ .

DNA fragmenty
(=inserty)

Vektor s 1 insertem
(rekombinantni DNA molekula)

O
@,
> . . O
Replikace vektoru v E. coli

Klonovaci vektor . ver .
behem jeji kultivace

[Pﬁprava vektoru]

(Prof. Beranek Molekularni Biologie)




Klonovani

Labguide.cz

Méj LAB Guide

REAGENCIE PROTOKOLY SEMINARE & KURZY

Navigace: LabGuide.cz > Metody > Klonovani
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1 Klonovani

KRS

it

1 Molekularnim klonovanim se rozumi namnoZeni useku molekuly DNA z jedné kopie do obrovského kvanta kopii, a to
prostfednictvim replikaéniho aparatu hostitelské buriky, napf. baktérii ¢i kvasinek. Klon je vlastné tak soubor molekul
nebo bunék identickych s plvodni molekulou nebo burikou.

AT

ST

IO

Technika klonovani jednoduSe znamena vloZeni klonovaného useku DNA do hostitelské burky, kultivaci a
namnozeni hostitelské burky, tim namnozZeni vloZzeného useku, a na zavér izolace klonované DNA z hostitelskych
bunék.
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Klonovani

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

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

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

Mutageneze




Klonovani

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

» Klonovani konkrétnich usekl: ,,manualni navrh” umime

»Klonovani s tupymi (zarovnanymi) konci
Forward -horni primer

Reverse -dolni primer

MCS
Recipientni

plasmid

>NM 000903.2:192-1016 Homo sapiens NAD(P)H quinone dehydrogenase 1 + —_—

(NQO1), transcript variant 1, mRNA

ATGGTCGGCAGAAGAGCACTGATCGTACTGGCTCACTCAGAGAGGACGTCCTTCAACTATGCCATGAAGG |
AGGCTGCTGCAGCGGCTTTGAAGAAGAAAGGATGGGAGGTGGTGGAGTCGGACCTCTATGCCATGAACTT

CAATCCCATCATTTCCAGAAAGGACATCACAGGTAAACTGAAGGACCCTGCGAACTTTCAGTATCCTGCC ""PCR produkt

GAGTCTGTTCTGGCTTATAAAGAAGGCCATCTGAGCCCAGATATTGTGGCTGAACAAAAGAAGCTGGAAG
CCGCAGACCTTGTGATATTCCAGTTCCCCCTGCAGTGGTTTGGAGTCCCTGCCATTCTGAAAGGCTGGTT
TGAGCGAGTGTTCATAGGAGAGTTTGCTTACACTTACGCTGCCATGTATGACAAAGGACCCTTCCGGAGT
AAGAAGGCAGTGCTTTCCATCACCACTGGTGGCAGTGGCTCCATGTACTCTCTGCAAGGGATCCACGGGG
ACATGAATGTCATTCTCTGGCCAATTCAGAGTGGCATTCTGCATTTCTGTGGCTTCCAAGTCTTAGAACC
TCAACTGACATATAGCATTGGGCACACTCCAGCAGACGCCCGAATTCAAATCCTGGAAGGATGGAAGAAA
CGCCTGGAGAATATTTGGGATGAGACACCACTGTATTTTGCTCCAAGCAGCCTCTTTGACCTAAACTTCC
AGGCAGGATTCTTAATGAAAAAAGAGGTACAGGATGAGGAGAAAAACAAGAAATTTGGCCTTTCTGTGGG
CCATCACTTGGGCAAGTCCATCCCAACTGACAACCAGATCAAAGCTAGAAAATGA




Klonovani

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

» Klonovani konkrétnich Usekl: ,,manualni navrh“

»Klonovani s tupymi (zarovnanymi) konci
Forward -horni primer
—>primer se ,,opise” — cca 20-22nt
—a zkontroluje

MCS'

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

CCGCAGACCTTGTGATATTCCAGTTCCCCCTGCAGTGGTTTGGAGTCCCTGCCATTCTGAAAGGCTGGTT + %
TGAGCGAGTGTTCATAGGAGAGTTTGCTTACACTTACGCTGCCATGTATGACAAAGGACCCTTCCGGAGT 1
AAGAAGGCAGTGCTTTCCATCACCACTGGTGGCAGTGGCTCCATGTACTCTCTGCAAGGGATCCACGGGG
ACATGAATGTCATTCTCTGGCCAATTCAGAGTGGCATTCTGCATTTCTGTGGCTTCCAAGTCTTAGAACC
TCAACTGACATATAGCATTGGGCACACTCCAGCAGACGCCCGAATTCAAATCCTGGAAGGATGGAAGAAA
CGCCTGGAGAATATTTGGGATGAGACACCACTGTATTTTGCTCCAAGCAGCCTCTTTGACCTAAACTTCC
AGGCAGGATTCTTAATGAAAAAAGAGGTACAGGATGAGGAGAAAAACAAGAAATTTGGCCTTTCTGTGGG
CCATCACTTGGGCAAGTCCATCCCAACTGACAACCAGATCAAAGCTAGAAAATGA

' PCR produkt




Klonovani

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

» Klonovani konkrétnich Usekl: ,,manualni navrh“

»Klonovani s tupymi (zarovnanymi) konci
Forward -horni primer

Reverse -dolni 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




Klonovani

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

» Klonovani konkrétnich Usekl: ,,manualni navrh“

»Klonovani s tupymi (zarovnanymi) konci
Forward -horni primer

Reverse -dolni 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 J
(NQO1), transcript variant 1, mRNA MCS
ATGGTCGGCAGAAGAGCACTGATCGTACTGGCTCACTCAGAGAGGACGTCCTTCAACTATGCCATGAAGG Recipientni
AGGCTGCTGCAGCGGCTTTGAAGAAGAAAGGATGGGAGGTGGTGGAGTCGGACCTCTATGCCATGAACTT plasmid
CAATCCCATCATTTCCAGAAAGGACATCACAGGTAAACTGAAGGACCCTGCGAACTTTCAGTATCCTGCC
GAGTCTGTTCTGGCTTATAAAGAAGGCCATCTGAGCCCAGATATTGTGGCTGAACAAAAGAAGCTGGAAG
CCGCAGACCTTGTGATATTCCAGTTCCCCCTGCAGTGGTTTGGAGTCCCTGCCATTCTGAAAGGCTGGTT
TGAGCGAGTGTTCATAGGAGAGTTTGCTTACACTTACGCTGCCATGTATGACAAAGGACCCTTCCGGAGT
AAGAAGGCAGTGCTTTCCATCACCACTGGTGGCAGTGGCTCCATGTACTCTCTGCAAGGGATCCACGGGG + é
ACATGAATGTCATTCTCTGGCCAATTCAGAGTGGCATTCTGCATTTCTGTGGCTTCCAAGTCTTAGAACC
TCAACTGACATATAGCATTGGGCACACTCCAGCAGACGCCCGAATTCAAATCCTGGAAGGATGGAAGAAA '
CGCCTGGAGAATATTTGGGATGAGACACCACTGTATTTTGCTCCAAGCAGCCTCTTTGACCTAAACTTCC
AGGCAGGATTCTTAATGAAAAAAGAGGTACAGGATGAGGAGAAAAACAAGAAATTTGGCCTTTCTGTGGG
CCATCACTTGGGCAAGTCCATCCCAACTGACAACCAGATCAAAGCTAGAAAATGA

' PCR produkt




Klonovani

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

» Klonovani konkrétnich Usekl: ,,manualni navrh“

»Klonovani s tupymi (zarovnanymi) konci

Nevyhoda: nelze zajistit jakym ,,smérem” je insert zaklonovany

Recipientni
plasmid

— |
' PCR produkt




Klonovani

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

Specifické (napr. klonovani celé CDS, analyza promotorové oblasti, 3'UTR...) — potfebujeme
,Spravny” smer

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

Mutageneze




Klonovani

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

Hindlll
Sphl
Sbfl
Pstl

pocl, MCS (multiple cloning site)=polyklonovaci misto

LacR binding site Xmal, stépna mista pro restrikcni endonukleazy

ac Kpnl
puUC18 ) Sl
2686 bps Apol > umozni smeérove specifické klonovani

Ecl136m
Hinch CHdl  pccess

Pyt sall Ecosl Eco241  EcoRl
WIS sequencing primes (39) 7emee 399 piingiii  Pael Sdal—BNSL o o Xbal  BamMi Smal NPV Saci Xap! 455
5'G TAA AAC GAC GGC CAG TGC CAA GCT TGC ATG CCT GCA GGT CGA CTC TAG AGG ATC CCC GGG TAC CGA GCT CGA ATT CGT
3'CATT TTG CTG CCG GTC ACG GTT CGA ACG TAC GGA CGT CCA GCT GAG ATC TCC TAG GGG CCC ATG GCT CGA GCT TAA GCA
LacZ «——Val val Ala Leu Ala Ser Ala His Arg Cys Thr Ser Glu Leu Pro Asp Gly Pro Val Ser Ser Ser Asn Thr

AATCAT GGTCATAGCTGT TTCCTG &

TTAGTACCA GTA TCG ACA AAG GAC &'
le Met The Met
MAMPUC reverse sequencing primer (26). 17 aer




Klonovani

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

Restrikéni endonukleazy:

KOHEZIVNI STEPENI TUPE STEPENI

|

KOHEZIVNI KONCE

“ - - > neumozni sméroveé specifické klonovani
[3-TTT|[AAA-5]

— primery s vloZzenymi“ stépnymi misty vybranych enzymu pro klonovani




Klonovani - Specificke

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

5' PCR v 7 7
2 — 3 PoZadovany usek RE2
e R T
= HEHEEE RN
S

l Stépeni

— | Pozadovany Usek

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



Klonovani — Specifické: NQO1(CDS) - pYES2

»primery s ,vloZzenymi“ stépnymi misty vybranych enzymu pro klonovani Bz

3
R EEE R

— kontrola mozného Stépeni insertu/restrikéni analyza ! <

1S)

W QR | iy & |

ind I
Kpn |
Sac |
BamH |
BstX |
EcoR |
BstX |
Not |
Xho |
Sph |
Xba l




Klonovani — Specifické: NQO1(CDS) - pYES2

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

— kontrola mozného Stépeni insertu/restrikéni analyza !

=P e
T o - 7 el
CoENgNw0e o
e |7 S 8880000 Q
@ *, TN QRURZRIR
& ©
< 2. .
' pYESZ 1) Restriction summary:
3 b
5.9 kb 3 .
» § Hindlll ajagctt none
o?% Sacl gagct|c none
’l EcoRI glaatic 603 X
Xhol c|tcgag none




Klonovani - Specificke

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

7
Tt

Hindlll alagctt

Bie Ty s i
P e EXEXT oS
T7 £88s28882883
Ix%m&ﬁézx%x|

— kontrola mozného Stépeni insertu/restrikéni analyza: vybér RE | 3 Xhol cltcgag

— vytvorit kratsi (cca 15nt) primery manualné

3’- ATCATGATTCTAAATA-5’

5TACTAGCTTTTAGGGTTGGG Wz TAGCTAGTACTAGATTTAT 3
3'ATGATCGAAAATCCCAACCC ATCGATCATGATCTAAATAS'

5°-TACTAGCTTTTAGGT-3’

klonovany usek



Klonovani - Specificke

7

»primery s ,vloZzenymi“ stépnymi misty vybranych enzymu pro klonovani . dIIIH |
= I S in alagctt
v vy v ;. Y, TR, T7 Eg_§§§§§sg§g
— kontrola mozZného Stépeni insertu/restrikéni analyza: vybér RE | ikl 2l [Xnol cltcgag
— vytvorit kratsi (cca 15nt) primery manualné  forward: 5-TACTAGCTTTTAGGT-3’ 15nt Tm=37,8°C
Reverse: 5'-ATAAATCTTAGTACTA-3’ 16nt Tm=35,4°C

< smer syntezy 3’- ATCATGATTCTAAATA-5’
5TACTAGCTTTTAGGGTTGGG Wz TAGCTAGTACTAGATTTAT 3
3'ATGATCGAAAATCCCAACCC ATCGATCATGATCTAAATAS
5 -TACTAGCTTTTAGGT-3’ B
smeér syntézy

Forward primer

klonovany usek



Klonovani - Specificke

7

»primery s ,vloZzenymi“ stépnymi misty vybranych enzymu pro klonovani . dIIIH |
= I S in alagctt
v s vy v ;. (v s T T7 Eg§§§§§sg§g
— kontrola mozZného Stépeni insertu/restrikéni analyza: vybér RE | ikl I Xnol cltcgag
= vytvorit krat$i (cca 15nt) primery manudlné  Forward: 5-TACTAGCTTTTAGGT-3’ 15nt\Tm=37,8°C

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

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

C
3. ATCATGATTCTAAATA GPC

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

klonovany usek



Klonovani - Specificke

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

7

Bie Ty s i
B e EXEX= oS o
T7 £88s28882883
I¥8m£££zx%x|

— kontrola mozZného Stépeni insertu/restrikéni analyza: vybér RE |

% VytVOFlt kratgl' (Cca 15nt) prlmery manua’lné Forward: 5- AAGCTTTACTAGCTTTTAGGT-3’ 21nt Tm=53,4,8°C
Reverse: 5 - CTCGAGATAAATCTTAGTACTA-3’ 22nt Tm=54,7°C

— doplnit rozpoznavajici sekvenci (vétsSinou 6nt) pro vybrany enzym

- pridat cca 3-5nt ,,navic” o c,lkP*"s,
) ; 1
Forward: 5- ACCAAGCTTTACTAGCTTTTAGGT-3°  25nt Tm=60,3°C GC
7 I_ GP
Reverse:  5'- TAACTCGAGATAAATCTTAGTACTA-3  26nt Tm=57,6°C 3 - ATCATGATTCTAAATA

5TACTAGCTTTTAGGGTTGGG Wl TAGCTAGTACTAGATTTAT 3
3'ATGATCGAAAATCCCAACCC ATCGATCATGATCTAAATAS

AW .
TACTAGCTTTTAGGT-3

e 1
\

’

klonovany usek



Klonovani - Specificke

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

7

= _Zozo_—_.
P e EXEXT oS
T7 £38s88882883
tx%m&ﬂézx%x|

— kontrola mozZného Stépeni insertu/restrikéni analyza: vybér RE |

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

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

—‘
—> zkontrolovat 3’- ATCATGATTCTAAA GIXGC’

5TACTAGCTTTTAGGGTTGGG WITAGCTAGTACTAGAWAT 3
. 3ATGATCGAAAATCCCAACCC ATCGATCATGATCTAAATAS'
“‘“6\;6‘ TACTAGCTTTTAGGT-3"
 pCP
g A

klonovany usek



Klonovani - Specificke

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

Hind Il ==~
Kpn |

Sac |

BamH |
BstX |

EcoR |
BstX |

Not |

Sph |

Xho |
Xba |

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

Forward: 5°- ACCAAGCTTTACTAGCTTTTAGGT-3’ 25nt Tm=60,3°C
Reverse: 5- TA@CTCGAGATAAATCTTAGTACTA-3’ 26nt Tm=57,6°C

— doplnit rozpoznavajici sekvenci (vétSinou 6nt) pro vybrany enzx)\m

— vytvorit kratsi (cca 15nt) primery manualné

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

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




Klonovani - Specificke

»primery s vloZzenymi“ stépnymi misty vybranych enzyma pro klonovani

-> kontrola moZného $tépeni insertu/restrikéni analyza: vybér RE |77

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

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

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

X
- zkontrolovat 3'- ATCATGATTCTAAA GhGY

5TACTAGCTTTTAGGGTTGGG WITAGCTAGTACTAGAWAT 3
. 3ATGATCGAAAATCCCAACCC ATCGATCATGATCTAAATAS'
“‘“6\;6‘ TACTAGCTTTTAGGT-3"
s
g -AC

klonovany usek



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

Oligo Calc: Oligonucleotide Properties Calculator

Enter Oligenucleotide Sequence Below

QD calculations are for single-stranded DNA or RiNA

Mucleotide base codes

F: ACC ARG CTT TAC TAG CTT TTA GGT

Reverse Complement Strand(5" to 37} is:
ACC TAA AAG CTA GTA AAG CTT GGT

g Petential hairpin formation :

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

50/ nM Pri “———  Stimto se neda nic délat
n_ et . Measured Absorbance at 260 nanometers 3" Complementarity: .
[ 50|mmsaltNa®) None ! =primery ok

53" RCCRAGCTTTACTAGCITITTIAGST 3

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

| calcuate || Swap Strands || BLAST ][ mold | P 0 (allowing ‘
2! ACCRRGCTTIACTAGCTTITIAGSET 3°
Physical Constants Melting Temperature (Tyy) Calculations 3" TECRTTTTCGRICATITCERACCA =
3" RCCRRGCTTTACTAGCTTITTAGET 3
Length: Molecular Weight | 7317.8]2 GC content:| 38J% 1 52 3| -C (Basic) A TEEATTITCCATCATITCGARACE -
1 ml of a sol'n with an Absorbance of 1|at 260 nm Z' B0 . R, e e, e .

s 3| 54.12|=C (Nearest Neighbor) 5 ACCRAGCTTTACTAGCTITTAGSET 3

is 3.999 | microMolar £ and contains | 29.3|micrograms. : 3" TGEATTITCGATCATTTICGRACCA 5¢

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

RInK | 33.404| cali(*K*mol) deltaH | 186.6 | Kcalimol

deltaG| 28.9| Kealimol deltas | 492 1| cali"K*mol)

Deprecated Hairpin/self dimerization calculations

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

| (Minimum base pairs required for a hairpin)




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

Oligonucleotide Properties Calculator

Enter Oligonucleotide Sequence Below

0D and Molecular Weight calculations are for single-stranded DINA or RNA

Mucleotide base codes
R: TAG CTC GAG ATA AAT CTT AGT ACT A

ke Oligo Self C | tarity Check —
Reverse Complement Strand(5' 10 3) is: - 2le S S s Gz 0oox
TAG TAC TAA GAT TTA TCT CGA GCT A () aboutblank
o
5' modification (if any) 3' modification (fany)  select ss/ds and DNA or RNA M?n?mum base pa?rs requ?red for singl_e primer self-dimerization: 5.
| - || - | |55DNA v| Minimum base pairs required for a hairpin: 4.
(Minimum base pairs required for single primer self-dimerization) Potential hairpin formation :

(Minimum base pairs required for a hairpin)
. None !

nM Primer

mM Salt (Na*) oK

| calculate |[ Swap Strands || BLAST [ Check Self-Complementarity | 3' Complementarity:
J None !
Physical Constants Melting Temperature (T,) Calculations

Length: | 25 bases
GC content: |32 |% 1 | 51 °C (Basic) All potential self-annealing sites are marked in red (allowing
Molecular Weight: | 7664 .1 E 2 | 59 °C (Salt Adjusted) None !
1 ml of a sol'n with an Absorbance of | 1 at 260 nm 3 ‘ 53 °C (Nearest Meighbor)
is | 3.568 | microMolar 2 and contains | 273 | micrograms.

Thermodynamic Constants < >

Conditions: 1 M NaCl at 25°C at pH 7.
RINK | 33.404 | cali"K*mol) deltaH [ 184 1 | Kcalimol

deltaG|28 | Kealimol deltas|486.9 | cali(*K*mol)




Jiny priklad (kdyby R primer vypadal takto):

Oligonucleotide Properties Calculator

Enter Oligonucleotide Sequence Below

R . OD and Molecular Weight calculations are for single-stranded DNA or RNA
* |Nucleotide base codes e Oligo Self Complementarity Check — ] X
GAT TCT CGA GAT AAA TCT TAG TAC TA
1 © aboutblank
@ Minimum base pairs required for single primer self-dimerization: 5.
Reverse Complement Strand(5 o 3) & Minimum base pairs required for a hairpin: 4.
TAG TAC TAA GAT TTA TCT CGA GAA TC . L. .
, Potential hairpin formation :

5' modification (if any) 3' modification (if any)  select s5/ds and DNA or RNA
| ~|| ~|[ssDNA ~ | 5' GATTCTCGRAGATARATCTTAGTACTR 3

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

(Minimum base pairs required for a hairpin} 3' Complementarity:

50 oM Primer None ! Nahodné nukleotidy-lze ménit

MM Salt (Na*) . N : : .

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

[ cactre |own st s | s se-cmpmamrey !

None
Physical Constants MeiTing |emperature (1) Calculations
Length: | 26 bases

GC content: 31 % 1 °C (Basic)
Molecular Weight: | 7968.3 4 260 |°C(SattAdjusted)
1 ml of a sol'n with an Absorbance of | 1 at 260 nm 3 *C (Nearest Neighbor)
is | 3.465 | microMolar 3 and contains | 276 | micrograms.
Conditions: 1 M NaCl at 25°C at pH 7.
RInk | 33 404 | caliK*mal) deltaH | 191 6 | Kealfmol

deltaG |28 4 | Keal/mol deftas | 509.8 | cali°K*mol)
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Klonovani - Specificke

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

Hind |l
Kpn |
Sac |
 BamH |
BstX |
EcoR |
BstX |
Not |
Xho |
Sph |
Xbal

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

— vytvorit kratsi (cca 15nt) primery manualné
— doplnit rozpoznavajici sekvenci (vétsSinou 6nt) pro vybrany enzym

— pridat cca 3-5nt ,,navic“a vyladit Tm obou primeru \I\\\o\ ‘(,GP*"S’
C

= zkontrolovat 3"- ATCATGATTCTAAATA GRS

5TACTAGCTTTTAGGGTTGGG Wl TAGCTAGTACTAGATTTAT 3
3'ATGATCGAAAATCCCAACCC ATCGATCATGATCTAAATAS

\
et ¢t “TACTAGCTTTTAGGT-3"

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




Klonovani-Specifické

Labguide.cz

.
Recipientni plasmid ( 5)
Vysledny konstrukt
M I woweyiec J[ ]
l Reverse primer

srestrikéni

sekvenci
PCR amplifikace =~ <«———— [}l Xhol Zaklonovani

_ @ do recipientniho plasmidu
EcoRIff] —

Forward primer
srestrikéni
sekvenci l

(3)
EcoR EcoRV

Kpnl

Obr. Pii PCR klonovani navrhneme ke konclim klonovaného Useku (1) primery s poZadovanymi
restrikénimi misty (2). Po PCR amplifikaci nese klonovany usek na svych koncich dana restrikéni
mista (3). Cilovy vektor (4) je rozstépen restrikénim enzymem tak, Ze konce jsou kompatibilni s
konci klonovaného uUseku. Klonovany usek je zaligovan do vektoru pomoci danych restrikénich
mist (5).

Primery pro PCR klonovani

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

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

Restrikéni sekvence — vhodna sekvence pro restrikéni Stépeni

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

Extra
sekvence EcoR | Hybridizatni sekvence

Forward primer 5 TAACTGAATTCTACTAGCTTTTAGGGTTGGG 3

Exfra
sekvence Kpnl Hybridizagni sekvence

Reverse primer  §'TGATGGTACCATAAATCTAGTACTAGCTAS

ot §
PT— Reverse primer GGT P

« STEINY g T CGATCATGATCTAAATA CORY

5 TACTAGCTTTTAGGGTTGGG MNMZTAGCTAGTACTAGATTTAT 3

3 ATGATCGAAAATCCCAACCC ATCGATCATGATCTAAATAS
GM—(;CTACTAGCH‘ITAGGGTTGGG 3

Farward primer

Smér synt
5.1#"\61 remezy

klanovany dsek




Klonovani — doporuceni:

Navrh primerut obsahuiicich restrik¢ni mista:

Synthetic poly(A)
signal / transcriptional
pause site

(for background
reduction)

Kpnl 5
b |7 | Start - ATG
Miul 18
Nhel 21
Smal 28
pGL3-Basic Xhol |32 -
Vector 5155 | STOP (nebo ne — podle typu experimentu)
(4818bp) 4

Ncol 86
Narl 121

2010

SV40 late
poly(A) signal
(for luc+ reporter)

Hpal 1902  Xbal 1742




Klonovani — doporuceni:

Navrh primerut obsahuiicich restrik¢ni mista:

Synthetic poly(A)
signal / transcriptional
pause site

(for background
reduction)

Kpnl 5

Sacl 1

Miul 15

 Nhel 21 , /

;Q(‘{?;' gg nevhodné vybirat RE vedle sebe
Bolll |36
Hindlll |53

pGL3-Basic
Vector
(4818bp)

Miul

‘ Nhel  Smal Xhol

Ncol T~
2010 KpnI  Sacl BglIl HindIII

Narl 121 | ( |
| |
ggtaccgagctcttacgcgtgctagbccggdbtcgagatCtgcgatctaagtaagcttgc

ccatggctcgagaatgcgcacgatcgggcccgagct:tagacgctagattcattcgaacc
| ICS |

SV40 late
poly(A) signal
(for luc+ reporter)

Hpal 1902  Xbal 1742




Vyzkousejte si....DU8-2.Cast

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

—>zkontrolujte sekvenci, které RE budou vhodné (tj. cilova sekvence neobsahuje pfislusna stépna mista)
—vlozte pfislusné sekvence do primerud pro PCR
- “vyladte” Tm obou primeru, aby se pfilis nelisily (odebirani, prfidavani (nahodnych) nukleotidt a kontrola v OligoCalc)

Synthetic poly(A)
signal / transcriptional
pause site

(for background
reduction)

5‘
L Reverse primer TACT
Sacl |11 . GG
N | &— N 3 ATCGATCATGATCTAAATA CORY
Smal
o g = 5 TACTAGCTTITAGGGTIOS T TT] TACCTACTACTAGATITATS
(4818bp) Hindlll |53 3'ATGATCGAAAATCCCAACCC ATCGATCATGATCTAAATAS'
Ncol 86
a CTACTAGCTTTTAGGGTTGGG 3'
38(1)2 Narl 121 -‘P\ACT GMT‘ T smér syntézy
5‘
polyS(X?‘iiljn‘il klonovany usek

(for luc+ reporter)
Hpal 1902 Xbal 1742



DU8-2.Cast-ukazka reseni F primeru:

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

-Melljng Temperature (Tyy) Calculations

626 1 67.2|*C (Basic)
2| 76| °C (Salt Adiusted)
-> prilis vysoka teplota, uberu nukleotidy na konci (musi zGstat asponi 10nt, |[épe 12nt) . =l 69.32 °C (Nearest Neighbor)

-> nebo pozménim nahodné nukleotidy na zacatku

vysledny primer: ACG ACG CGT ATG CCC CGC AT (T,,=64.6°C) i"“*:"ﬂ* :
ATT ACG CGT ATG CCC CGC ATA GA (T,,=64.6°C) onaPiemear:

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

5' GCARAGCTITICAGGCCITIGCTCR 3'
3 ACTCGTICCGGRACTTTCGARACG 5"

GCRRAGCTTTCAGGCCITGCTCA 3!
3' ACTCGTTCCGGACTTITCGRARCG 5'



DUSZ

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) Vyberte RE, kterou byste Stépili vasi CDS jednou a vysledek na gelu by vhodné potvrdil vznik
predpokladaného produktu

4) Navrhnéte primery pro amplifikaci ,vaseho” genu pro zaklonovani do plasmidu pGL3

—zkontrolujte sekvenci, které RE budou vhodné (tj. cilova sekvence neobsahuje prislusna stépna mista)
—vlozte prislusné sekvence do primerud pro PCR
- “vyladte” Tm obou primeru, aby se pfilis neliSily (odebirani, pridavani (nahodnych) nukleotidt a kontrola v OligoCalc)

Synthetic poly(A)
signal / transcriptional
ause site

4 (for background
Amp’ reduction)
« Kpnl §
- Reverse primer TGGT P\/GT; 2 I A r?/[a’igl‘ 1;
e 3'ATCGATCATGATCTAAATA CCRAT=""" i
mal
5'TACTAGCTTTTAGGGTTGGG XMM TAGCTAGTACTAGATTTAT 3 o WP pasic Boi |3
3'ATGATCGAAAATCCCAACCC . ATCGATCATGATCTAAATAS' e, Hindill |83
GAKTTCTACTAGCTTTTAGGGTTGGG 3 B
,-‘N-\CT Forward primer smeér syntézy 2004 BzmHI

)
klonovany usek
SVA4Q late
poly(A) signal
(for luc+ reporter)
Hpal 1902 Xbal 1742



DUS8 — Navrh primerd - Fedeni

¥hol cltcgag none

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

Sacl gagci|c none

Restriction Digest results

H . >47% bp linear fragment from linesar parsnt Untitled, basse 1 toc bass 47% (ss
3) VznlknOU dva fragmenty (479+346). ATGGTCGGCAGAAGAGCACTGATCGTACTGGCTCACTCAGAGACGACGTCCTTCAACTAT
GCCATGRAGGAGGCTGCTECAGCGECTTTGARGRAGRARGGATGECAGGTGETEEAGTCE |Hind||| alagctt none
GACCTCTATGCCATGARCTTCAATCCCATCATTTCCAGARAGGACATCACAGGTAAACTG , |
AAGCACCCTGCGARCTITCAGTATCCTECCCAGTCTCTTCTGGCTTATARRGARGGCCAT
BamHI glga‘lcc 48{] CTGAGCCCAGATATTGTGGCTGAACARRAGARGCTGEARGCCGCAGACCTIGTGATATTC
CAGTTCCCCCTGCAGTEGTTTGGAGTCCOTGCCATTCTEGARAGECTGETTTGAGCGAGTE
TTCATAGGACAGTTTCCTTACACTTACCCTGCCATCTATGACARAGCACCCTTCCGOAGT
AAGARGGCAGTGCTTTCCATCACCACTGEGTGGCACTEGCTCCATGTACTCTCTGCARGE

>346 bp linear fragment from linear parsnt Untitled, base 430 to bases 825 (!
GATCCACGGGCGACATGAATGTCATTCTCTGGCCAATTCAGAGTGGCATTCTGCATTICTG
TGECTTCCAAGTCTTAGRACCTCAACTGACATATAGCATTGGGCACACTCCAGCAGACGT
CCGRAATTCRRATCCTGGRAAGGATGGARGRARACGCCTGGAGAATATTTGGGATGAGACACC
ACTGTATTTTIGCTCCAAGCAGCCTCITTGACCTARRACTTCCAGGCAGCGATTCTTAATGAR
ARRARGAGGTACAGGATGACGAGARARACAAGARATTTGGCCTTICTGTGGEGECCATCACTT
GGGCARAGTCCATCCCAACTGACAACCRAGATCARRGCTAGRARARTGR
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