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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




Zaklady prakticke bioinformatiky

Téma 8/10

Nukleotidova bioinformatika IV

Cile:

Student bude schopen navrhnout specifické primery pro detekci genu,
bude schopen identifikovat konkrétni aminokyselinu a prislusny kodujici
triplet a navrhnout primery pro mutagenezi



S LSRRa
Polymerazova retezova reakce ..=armm

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

= manualni navrh

Double stranded DNA template

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

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

€ CTTCCATTCTCGEC TCETE r\

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



Polymerazova retézova reakce

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

mRNA NQO1

,End point” detekce

M 1 2 3




Polymerazova retézova reakce

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

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

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

mRNA

NCBI Reference Sequence: NM_000903.2
EASTA  Graphics

Analyze this sequence
Run BLAST

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

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

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

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

Redox modulation of NQO1.
[PLoS One. 2018]

Catarrhini; Hominidae; Homo.

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

RNA-binding activity of TRIM25 is mediated by its

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

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




Polymerazova retézova reakce

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

* dllezitd je specifita (Primer BLAST!)

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

PCR Template
Enter accession, gi, or FASTA sequence (A refseq record is preferred) & Clear Range
q MM _000903.2 Erom o
Forward primer | | | | @ clear
Reverseprimer[ | [
Or, upload FASTA file Prochazet

Primer Parameters

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

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

| L Clear

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

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

(Tm)

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

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




Polymerazova retézova reakce

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

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

PCR Template
Enter accession, gi, or FASTA sequence (A refseq record is preferred) *) Clear Range
MM_000903.2
- From To . L,
Forward primer[196 | | lwce ] Pro primery nasedajici na CDS
Reverse primer | | [1016 |
Or, upload FASTA file Prochazet._

Primer Parameters

Use my own forward primer |

(5'->3" on plus strand)

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

Min Max
PCR product size |200 |  [s500 |

# of primers to return 10

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

(Tm)
Exon/intron selection

A refseq mRNA sequence as PCR template input is required for options in the section ¥}
Exon junction span [No preference Ve
Exon iunction match Evnn at &' cida Evnn at 2 cida

| Lv) Clear




Polymerazova retézova reakce

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

7 .

* dllezitd je specifita (Primer BLAST!)

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

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

Database q| Refseq mMRNA vie
Exclusion

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

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

Enter an organism mame (or organism group name such as enterobactdgfiaceae, roderlts), taxonomy id of select from the suggeStion list as you type. @

Add more organisms
Entrez query (optional) |

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

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

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

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

Primer specificity stringency

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




Polymerazova retézova reakce

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

7 .

* dllezitd je specifita (Primer BLAST!)

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

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

Database q| Refseq mMRNA vie
Exclusion

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

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

Enter an organism mame (or organism group name such as enterobactdgfiaceae, roderlts), taxonomy id of select from the suggeStion list as you type. @

Add more organisms
Entrez query (optional) |

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

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

Primer specificity stringency

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

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

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




Gene structure

Intron Intron

Exon 1 Exon 2 Exon 3

Polymerazova retezova reakce . —

CExon | Exon2| xong

sense primer antisense primer

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

* dllezitd je specifita (Primer BLAST!)

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

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

®Graphical view of primer pairs

= NM_000903.2 ~ | Find: > a D aQ I @ i == AToolsw + | LFTracks & 7 -
|10e i@ Template 258 388 350 480 458 508 550 ) 550 708 750 500 850 988 950 1K 1,858 1,108
Genes 4| |k x
HP_BB@s54.1
exon
axon
Primer pairs for job DwEORHukdgxRNmAzbVHEARAIVIMEWO4ulw | *
Friner 1 = —_—
Primer & E=m d— Primer 2 E=hy e
Priner 3 ——
Primer 4 B —_—
Primer S % %
Frimer 7 =
Friner & s —
Primer 3 = —_—
Primer 18% %
|18@ 15@ Bl |25 ] ] |42@ |45 |sea |55 |saa ] |7e@ 758 =06 250 B et 1K 1,658 1,168

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




Polymerazova retézova reakce

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

* dllezitd je specifita (Primer BLAST!)

©Detailed primer reports

Primer pair 1

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

# Product length 279

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

product length = 278

Forward primer 1 GCCGRAGTCTGTTCTGGCTTA 20
Template 399 e e e 418
Reverse primer 1 GTGGATCCCTTGCAGAGAGT 20
Template BTT e i e 658

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

product length = 165

Forward primer 1 GCCGAGTCTGTTCTGGCTTA 20
Template 398 e e 418
Reverse primer 1 GTGGATCCCTTGECAGAGRGT 20

Template 5B3 i et iaaaeaaas 544



Vyzkousejte si....

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

(v oblasti CDS) pomoci primer BLAST — soucast DU8




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

Sekvenovani-nezavislé na ¢tecim ramci

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

Exprese-priprava rekombinantniho proteinu-nutné dodrzet Cteci ramec

Mutageneze




Klonovani-Navrh primeru — Pfu mutageneze

Bodova zameéna kodujici sekvence Deletion
site — s —
Mutace cilového mista pro RE, mikroRNA.... [ | € O
12
(site-directed mutagenesis) e T

o Sekvenci mame v plasmidu (<10kB)

~

- navrh mutaénich primer( (F+R) Pog “\\
=témér komplementarni sekvence s mutaci ,uprostred” a stejnymi useky na ( swin )
-’

4

Mo

~
3° 3
U

obé strany...cca 15nt

s

5’ 3
PERLEREREE FRPRRRRERERE  BRe —




JuikChange™ XL 1-Day Mutagenesis Method
Stratagene®

Denature plasmd and
annealing primers containing
desired mutation X

Klonovani-Navrh primeru

Bodova zameéna kodujici sekvence

AaAREMC pRMer

Mutace cilového mista pro RE, mikroRNA....

Temperature cycle to
en'ZﬁS ardjn%’apomev
mutation primers resulting
in nicked circular strands

Cycle
(site-directed mutagenesis)

Postup: 1) Sekvenci naklonujeme do vhodného plasmidu (<10kb)

— Navrh dvou mutacnich primer(

Digest parental

DiQGST DMNA termplate

2) PCR s témito primery a plasmidem izolovanym z E.coli (templat)-po kontrole sekvence

—>vytvori se nové ,cirkularni“ DNA k sobé komplementarni, nesouci mutaci v
pozadovaném misté, prerusené na ,zacatku” primerd (tzv nick)

OHRe+0

s

Transformthe resulting
arnealed double-stranded

3) osetreni restrikéni endonukledzou Dpnl (Stépi pouze metylovanou DNA, tedy Transform armeald doiblecian

templatovy plasmid)

a

After transformation,
XL-10 Gold £. cofi cell
repairs nicks n plasmid

4) transformace do bakterii (dokazou propojit jednoretézcové zlomy) a namnozeni
mutovaného cirkularniho plasmidu (- kontrola mutace sekvenaci)

©



POZOR: Pri vkladani sekvence ve FASTA
formatu je lepsi za nazvem vlozit ,enter”,

K‘ O n OVé n |,_ N a,V rh p rl m e r Lo,l Nékdy nerozpozna program novy radek.

Zadani: ,,mutujte” 100.aminokyselinu na Glycin (G)

-identifikace 100.AMK (SMS/ range extractor Protein...“100“)
-zapis prisluiné mutace: S>NQO1: mutace: ,F100G“ =mutace fenylalaninu na glycin
SMS

Format Conversion

Range Extractor Protein
-Combine FASTA

EMBL to FASTA Range Extractor Protein accepts a protein sequence along with a set of positions or ranges. The residues corresponding to the positir
Emgt ?::;fgﬂ E;ff;;ﬂf sequence, a set of FASTA records, as uppercase text, or as lowercase text. Use Range Extractor Protein to obtain subsequences us
~Filter DNA

zi'elﬁnra::ﬁi,"msm Paste a raw sequence or one or more FASTA sequences into the text area below. Input limit is 500000 characters.

-GenBank Feature Extractor MVGRRALIVLAHSERTSEFNYAMKEARAAALKKKGWEVVESDLYAMNEFNPIISRKDITGKL
ﬂ‘ﬁﬁg"ﬁ Extractor KDPANFQYPAESVLAYKEGHLSPDIVAEQKKLEAADLVIFQFPLOWFGVPATLKGWFERV
-Range Extractor DNA FIGEFAYTYAAMYDKGPFRSKKAVLSITTGGSGSMY SLOQGIHGDMNVILWPIQSGILHFC

-Range Extractor Protein GFQVLEPQLTYSIGHTPADARIQILEGWKKRLENIWDETPLYFAPSSLFDLNFQAGFLMK

Sequence Manipulation Suite:

Reverse Complement KEVQDEEKNKKFGLSVGHHLGK ST PTDNQTKARK
Spiit Cadons
-Spiit FASTA

-Three to One A g wom .
Window Extractor DNA Enter the residue positions or ranges to be extracted. Use ".." to represent a range, and use a comma to separate entries. The words

-Window Extractor Protein place of digits, to represent the beginning, end, middle, and length of the sequence. Arithmetic expressions can be included in the rar
Sequence Analysis residues of a sequence, the range '(end - 2)..end' can be used. To obtain the 30 bases on either side of the center residue along with
-Codon Plot !

_Codon Usage (center - 1), center, (center + 1)..(center + 30)' can be used.

-CpG Islands 100

-DNA Molecular Weight

R Raiis e Please check the browser compatibility page before using this program.
-DNA Stats P
“Fuzzy Search DNA I Submit ] I Clear ] [ Reset ] (2 aboutblank
-Fuzzy Search Protein

-Ident and Sim

I Ry e - Sequence segments should be returned as Range Extractor Protein results

-ORF Finder

pEamET A Gl *This page requires JavaScript. See browser compatibility. >results for 274 residue sequence "Untitled" starting "MV

-Painwise Align Protein *You can mirror this page or use it off-line. F

-PCR Primer Stats

-PCR Products

-Protein GRAVY'

ﬁ"’ii" l’;ulehc:ﬁcv"voi_mm Fri Jun 17 16:17.06 2016 < >
rotein olecular VWeigl

Protein Pattern Find Valid XHTML 1.0; Valid CSS Q 129% -

-Protein Stats

Restriction Digest

(2 Sequence Manipulation Suite - Internet ... - [m] X




POZOR: Pri vkladani sekvence ve FASTA
formatu je lepsi za nazvem vlozit ,enter”,

K‘ O ﬂ OVé n Il_ N éV rh p rl m e r Lo,l Nékdy nerozpozna program novy radek.

Zadani: ,mutujte” 100.aminokyselinu na Glycin (G) - mutace fenylalaninu na glycin
-Identifikace prislusného kodonu (SMS/DNA range extractor...“298..300 “) F(TTC) na G(GGC)

kodon (ATG)

vlozit CDS 1.3 1.
4.6 2. kodon
7.9 3.

Sequence Manipulation Suite:
Range Extractor DNA

SMS

Format Conversion
-Combine FASTA

_EMBL to FASTA Range Extractor DNA accepts a DNA sequence along with a set of positighis or ranges. The bases corresponding to the positions or ranges are returmned, either as
-EMBL Feature Batractor lowercase text. Use Range Extractor DNA to obtain subsequences usigg position information.

-Filter DMA

-Filter Protein

area below. Input limit is 500000 characters. 298 . 300 100 kOdon

o Paste a raw sequence or one or more FASTA sequences into the

-GenBank Feature Extractor CGCCTGEAGARTATTTGGGAT GAGACACCACTGTATTITGCTCCARGCAGCCTCTIQEACT

-GenBank Trans Extractor TARACTTCC

:2259‘2 EL';T.:.,.,, DNA AGGCAGGATTCTTAAT GAAAAAAGAGGTACAGGAT GAGGAGAARAACAAGARATTTGGCCT

-Range Extractor Protein TTCTIGIGGGE

:gpel‘i'fgfd‘;:;"l"e’"e"‘ CCATCACTTGGGCAAGTCCATCCCAACTGACAACCAGATCARAGCTAGRARATGA v SECOND BASE

-Split FASTA _ 3 UAU : uGU 2
O or DA Enter the base positions or ranges to be extracted. Use ".." to represent a range, and use a comma to separate entries. The words 'start’, 'end’, 'center’, and 'le UAC } Tyrosine uGce | Cysteine Cc

he sequence. Arithmetic expressions can be included in the ranges. For example, to obtain the last three bases of a sequence, the range '(end - 2). & Serine UAAT Stop codon UGA Stop codon

-Window Extractor Protein
2 l#ase, the ranges '(center - 30).(center - 1), center, (center + 1)._(center + 30)' can be used. UAGJ Stop codon UGG Tryptophan W

-Codon Plat

-Codon Usage 1 T T

e STESEeIEC K the browser compatibility page before using this program. : W) CAU} Histidine CGU —
:gzi ::::rn Find | ERi | | Clear || Reset | (& Sequence Manipulation Suite - Internet Explorer — O x 2 L Leucine Proline 222 ggi Arginine R E
_,Euzy gean:: Em . & about:blank o C AG} Shiamie Q CGG g
e e + Obtain bases from the [direct v| strand. = ! )

LA TS * Sequence segments should be returned as [a new sequence M v AAU AGU =
-Mutate for Digest i 3 5

e e 5 Range Extractor DNA results ] —— sl U} asparagine N A0 serne § P
ey . . - . T reonine |

“Painuise m:g: ohA “This page requires JavaScript S_ee br_owser compatibility. =results for 825 residue sequence "Untitled” starting "ATGGTCGGCA" Methionine AAA} Lysine K AGA}Arginine R L
-Painwise Align Protein *You can mirror this page or use it off-line. M AAG = | AGG -

-PCR Primer Stats TTC start codon *%% | |

-PCR Products

-Protein GRAVY GAU L GGU

'mf" ?ﬂ“i‘;‘_"‘m Fri Jun 17 16:17:06 2016 : A | GAC } Aspartic acid D GGC ine @

pme:: Psttem T:Tnd = Walid XHTML 1.0; Valid G55 . Alanine A GAA o GGA Glycine

-Protein Stats H100% - Glutamic acid E GGG

-Rﬁh’id!on Digest GAG




POZOR: Pri vkladani sekvence ve FASTA
formatu je lepsi za nazvem vlozit ,enter”,
Nékdy nerozpozna program novy radek.

Klonovani-Navrh primeru

Zadani: ,mutujte” 100.aminokyselinu na Glycin (G) - mutace fenylalaninu na glycin
-Identifikace prislusného kodonu (SMS/DNA range extractor...“298..300 “)

SMS

Format Conversion
-Combine FASTA
-EMBL to FASTA

-EMBL Feature Extractor
-EMBL Trans Extractor
~Filter DNA

~Filter Protain

-GenBank to FASTA

-GenBank Feature Extractor

Sequence Manipulation Suite:
Range Extractor DNA

lowercase text. Use Range Extractor DNA to obtain subsequences usin

Paste a raw sequence or one or more FASTA sequences into the tg
CGCCTGEAGRATATTTGGGAT GAGACACCACTGTATTTTGCTCCARAGCAGCCTCTT

Range Extractor DNA accepts a DNA sequence along with a set of positiong

area below. Input limit is 500000 characters.

or ranges. The bases corresponding to the positions or ranges are retumed, either as
gosition information.

—>Pro NQO1: mutace: ,F100G“

S 1..3 1. kodon (ATG
-Range Extractor DNA AGGCAGGATTCTTAAT GAARARAAGAGETACAGGAT GAGGAGRARARACAAGRAATTTGGCCT .e . O O n

-Range Extractor Protein TTCTIGIGGGE

-Reverse Complement

g::ﬁ ?R;T CCATCACTTGGGCAAGTCCATCCCAACTGACAACCAGATCAAAGCTAGAARATGR L] 4 . 6 2 . ko d O n

e e ror DA Enter the base positions or ranges to be extracted. Use ".." to represent a range, and use a comma to separate entries. The words 'start’, 'end’, 'center’, and 'length’

Window Extractor Pratein be sequence. Arithmetic expressions can be included in the ranges. For example, to obtain the last three bases of a sequence, the range '(end - 2). .end' « 7 .. 9 3 . kOd on

equence Analysis
-Codon Plot

-Codon Usage

-CpG Islands

-DMA Molecular Weight
-DMA Pattern Find

-DMA, Stats

-Fuzzy Search DA

-Fuzzy Search Protein
-Ident and Sim

-Multi Rev Trans

-Mutate for Digest

-ORF Finder

-Pairwise Align Codons
-Pairwize Align DMA
-Pairwise Align Protein
-PCR Primer Stais

-PCR Products

-Protein GRAVY

-Protein Isoelectric Point
-Protein Molecular Weight
-Protein Pattemn Find
-Protein Stats:
-Restriction Digest

g BLK the browser compatibility page before using this program.
| submit ||

Clear || Reset |

+ Obtain bases from the | direct v strand.

* Sequence segments should be returned as [a new sequence

v]

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

Fri Jun 17 18:17:08 2016
Walid XHTML 1.0; Valid S5

l#ase, the ranges '(center - 30).(center - 1), center, (center + 1)._(center + 30)' can be used.

(& Sequence Manipulation Suite - Internet Explorer = O x

& about:blank

Range Extractor DNA results

=results for 823 residue sequence "Untitled” starting "ATGGTCGGCA"
TTC

E100% v

298..300 100.kodon




Vyzkousejte si....

—identifikujte 100. aminokyselinu ve vasem proteinu
—>jaky triplet ji kdduje ve vasem genu




Klonovani-Navrh primeru — Pfu mutageneze

Zadani: ,,mutujte” 100.aminokyselinu na Glycin (G)

»identifikace 100.AMK (SMS/protein range extractor...“100)

»Vv CDS nalezeni spravného tripletu

5’ 3°
P 111111111131 T IVRSSTTTITIE




Klonovani-Navrh primeru

Zadani: ,mutujte” 100.aminokyselinu na Glycin (G)

»“vytazeni”“ potfebného useku pro ndvrh primer:

283..315,,

Sequence Manipulation Suite:

SMS/DNA range extractor...”

SMS

Format Conversion
-Combine FASTA

-EMBL to FASTA

-EMBL Feature Extractor
-EMBL Trans Exiractor
-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

-Wiindow Exiractor DMA
-Window Extractor Profeil

-Codon Flot
-Codon Usage

-CpG Islands

-DMA Molecular Weight
-DMA Patfern Find
-DMA Stats

-Fuzzy Search DMNA
-Fuzzy Search Protein
-Ident and Sim
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Range Extractor DNA

Range Extractor DNA accepts a DNA sequence along with a set of positions or ranges. The bases corresponding to the positions or ranges are returned, eithe
lowercase text. Use Range Extractor DNA to obtain subsequences using position information.

Paste a raw sequence or one or more FASTA sequences into the text area below. Input limit is 500000 characters.
CGCCTGGAGRATATTTGGGATGAGACACCACTGTATTTTGCTCCAAGCAGCCTCTTTGACT
TAAACTTCC

AGGCAGGATTCTTAATGAARAMAGAGGTACAGGAT GAGGAGARRAAACARGARATTTGECCT
TTCTGTGGE

CCATCACTTGGGCAAGTCCATCCCAACTGACAACCAGAT CARAGCTAGARARATGA

v

Enter the base

283..315

Please check the browser compatibility page before using this program.
| Submit | | Clear || Reset |

positions or ranges to be extracted. Use "." to represent a range, and use a comma to separate entries. The words 'start’, 'end’, 'center’, and 'le
ence. Arithmetic expressions can be included in the ranges. For example, to obtain the last three bases of a sequence, the range '(end - 2)..
he ranges '(center - 30)..(center - 1), center, (center + 1)..(center + 30) can be used.

@ Sequence Manipulation Suite - Internet Explorer

= .
+ Obtain bases from the |direct w| strand. € about:blank

+ Sequence segments should be returned as [a new sequence

v

Range Extractor DNA results

>results for 825 residue sequence "Untitled” starting "ATGGTCGGCA"
GACCTTGTGATATTCCAGTTCCCCCTGCAG

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

Fri Jun 17 18:17:08 2018
‘alid XHTML 1.0; Valid CS5

&, 100%

5 kodont mutace 5kodonu
283..297 298..300 301..315




Klonovani-Navrh primeru

Zadani: ,,mutujte” 100.aminokyselinu na Glycin (G)

»Kontrola: ,,ndhled” sekvence: NCBI Graphic

Graphics -

Send to: »
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GenBank FASTA Vlozit ,vytazeny kus sekvence B
Link To This Page | Feedback
L /
] oo | 300 400 [500 g 700 800 900 D 1100 200 L300 400 1500 (LE00 700 (1800 (@00 (2K (2000 2,200 2,300 (2,400  |2.800
\ NM_000903.2: 192..1.0K (825bp) ~ | Find: WA (o= [ =[S | ), A6 == 7 Tools ~ = | £ Tracks & 7 ~
|EB@ ) ) ) |ESBI ) ) ) |Saal ) ) ) |358I ) ) ) |4a@ ) ) ) |4SBI ) ) ) |SBBI ) ) ) |SSBI ) mrdl |I:‘DDI (=14~ [T -Tr] [R=l=l - =TT |OEQA o ) |gaal ) ) ) |95@I ) ) ) |1 KI
Genes - Exon F Components || « S Tracks *
= o [ Label « From To Strand :
n exon
No Search Results To Display
Genes "
> 0L > > » > » >
S
rn_2 o oin 2
hasphorylati Substrate binding [E3 v M H :
e Rosporysren § wermeneane B Vlybrat polozku sequence a dvojklik na sekvenci
arkers ®
MO 3871
misc_feature Features ®
[4 4| Page 0 | of0 |k bl|E No Search Results To Display
polyh site Features Close »




Klonovani-Navrh primeru

Zadani: ,,mutujte” 100.aminokyselinu na Glycin (G)

Kontrola: ,nahled” sekvence: NCBI Graphic
Graphics = Send to: -

Homo sapiens NAD(P)H quinone dehydrogenase 1 (NQO1), transcript variant 1, mRNA

MCBI Reference Sequence: NM_000903.2
GenBank FASTA

Link To This Page | Feedback

1 100 200 200 400 Hﬂ:n |Eif 700 800 500 [ 00 200 (1,300 1400 1500 1600 700 (1800 800 2K 2000 2,200 (2300 2400 (2,500

|
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Vyzkousejte si....

....navrhnout primery pro mutaci 100.AMK vaseho proteinu

—identifikujte, o kterou AMK se jedna (a jakym triplet ji pfislusi) Vv
—>vyberte usek DNA sekvence pro navrh primeru




Klonovani-Navrh primeru

Zadani: ,mutujte” 100.aminokyselinu na Glycin (G)

Rozdéleni na kodony a identifikace potrebného kodonu( OligoCalc)

->manualné mutovat F(TTC) na G(GGC)

Oligo Calc: Oligonucleotide Properties Calculator

Enter Oligonucieotide Sequence Below

0D calculations are for single-stranded DNA or RNA

Nucleotide base codes
Second nucleotide

—ET = forward horni primer

Length: Molecular Weight: 1009062 GC content: | 1[5

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

69.4|°C (Basic)
751 (SatAdusted Gly GGA 6.00 G oeu GAU
68.56|°C i " GUC GCC GAC
" 5 N . (Nearest Neighbar) G ceafiliat. SR iO
is 2.979 | microMolar 2 and contains 301 3 Gl GG'I‘ 2 00 GUA 0 GCA 0 GAA

y : b on o @
RInK 33 404 | call{*K*mol) deltaH 279 4| Keal/mol
deltaG Kcalimol deitas 726.8] call("K*mol) G]‘Y GGC 1 0' 00

5 | (Minimum base pairs required for single primer seff-dimerization) z

~ | (Minimum base pairs required for & hairpin)

[

s U
Phe {

’ u uuc uUcC m UAC % uGC @ Cc

Reverse Complement Strand(5' to 3) is: — NN B ° UUAi UCA UAA STOP UGA STOP | A

TS CA8 653 Gaa €73 G TAT Cac s o7 T = reverse (aoinl) primer we @ | e | une sor | oo @ |o

5' modification (if any) 3" modification (if any) Select molecule cuu CcCu CAU . cGuU U
| ~| ~] [ssDNA V] . | cue cce o | cAc ¥ | cee G g
nM Primer k] CUA CCA CAA CGA A 3B
Measured Absorbance at 260 nanometers 3 @ 3
[ 50]mmsatt(Na") 2 CcuG cce CAG CGG G &
= =
R | S, £ AUU . | ACU AAU AGU = u £
Sty | e | mEppe-m | mperym Codon usage (NQO1) P ve - 1P B
£ @ :

e S — Gly GGG  3.00 we@ i Mm@ @ |

& AUG

U

(o}

A

G




Klonovani-Navrh p

rimeru

,mutujte” 100.aminokyselinu na Glycin (G)

Rozdéleni na kodony a identifikace potrebného kodonu( OligoCalc)

Oligo Calc: Oligonucleotide Properties Calculator

Enter Oligonucleotide Sequence Below

0D calculations are for single-stranded DNA or RNA

Nucleotide base codes
CTG CAG GGG GAA CTG GCC TAT CAC AAG GTC TGC

= reverse (d0|df) pri

GQCA GAC CTT GTG ATA GGC CAG TTC CCC CTG CAG

P

5" modification (if any) 3" modification (if any) Select molecule
| ] ]| [ssDNA v |
Measured Absorbance at 260 nanometers

[ solmwssoen)

Physical Constants Melting Temperature (Tyy) Calculations
Length: Molecular Weight 10179.6 2 GC contenl:| 61 |% 69.4|°C (Basic)

1mil of a sol'n with an Absorbance of 1|at 260 nm 79.1 [ReiSARAd RS

is 2.838 | microMolar 2 and contains 28.9| microg 3 68.56] “C (Nearest Neighbor)

Themmodynamic Constants Conditions: 1 M NaCl at 25°C at pH 7.
RinkK 33.404 | cal/(*K*mol) deltaH 279.4| Kcalimol
deltaS 726.8 | call(*K*mol)

deltaG Kealimol

I M=

Deprecated Hairpin/self dimerization calculations

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

( check Self-Complementarity |

| (Minimum base pairs required for a hairpin)

mer

Codon usage (NQO1)

Gly GGG 3.00
Gly GGA 6.00
Gly GGT 2.00

Gly GGC 10.00

First nucleotide

->manualné mutovat F(TTC) na G(GGC)
>SWAP STRANDS (vyména retézcG mezi okny)

Second nucleotide

u c A G
uuU ucu UAU #m | UGU ,m
P @ ‘
uuc @ | ucc m | uAC v UGC o8
UUA D UCA UAA STOP | UGA STOP
uUG uce UAG STOP | UGG
cuu ccu cAU CcGU
cuc cce ou | CAC ® | cec
CUA ccA CAA = | coA
cuG cce cac €9 | coo
AUU m | ACU AAU AGU @
auc 9 | acc @ AAC @ AGC
AUA ACA RRA AGA
AUG Meb | Ace anc ¥ | ace
GuU Gcu GAU ° GGU
Guc 0 GCC “ GAC o6C
GUA GCA GAA coa S

GUG

GCG

OrFroOoOcCc @FrPOcC @POC O>»0C

Third nucleotide




Courier New: suitable font for
typing DNA sequence

Klonovani-Navrh primeru

,mutujte” 100.aminokyselinu na Glycin (G)

—>manualné mutovat F(TTC) na G(GGC)

Pro NQO1: mutace: ,F100G“

GCA GAC CTT GTG ATA| TTC |CAG TTC CCC CTG CAG

Second nucleotide

c A G
GCA GAC CTT GTG ATA GGC CAG TTC CCC CTG CAG B NN —
ol vue & | uce | uac @ | usc c
UUA UCA UAA STOP | UGA STOP |a
. uuG ucG UAG STOP | UGG G
F primer: GCA GAC CTT GTG ATA GGC CAG TTC CCC CTG CAG kel MRV L A
o c| cue Q cce o | cac W8 | cec g
2 7| cua cca 0 | CAA g CGA A S
§ cuG cce cac @ | coo c £
g [ aw m [Acu AAU AGU am |u E
5 3? E | ac @ | acc ) AAC AGC c E
L R RN AUA ACA AMA g | AGA A
AUG Meb | AcG AAG AGG 6
GuU Geu GAU GGU u
cuC ace GAC eaC c
¢l on @ |ccn @ | i coa & |4
ouG 6CG orc @ [loco G




Courier New: suitable font for
typing DNA sequence

Klonovani-Navrh primeru

,mutujte” 100.aminokyselinu na Glycin (G)

—>manualné mutovat F(TTC) na G(GGC)

Pro NQO1: mutace: ,F100G“

GCA GAC CTT GTG ATA|TTC |cAG TTC cCC CTG CAG

Second nucleotide

H C G
F primer: GCA GAC CTT GTG ATA GGC CAG TTC CCC CTG CAG Lo A
o wue B9 | ucc am | uac € uGe |
UUA 0 UCA UAA STOP | UGA STOP
R rimer- UuUG uUcG UAG STOP UGG
P - |ICTG CAG GGG GAA CTG GCC TAT CAC AAG GTC TGC 0 e U o
o | cue Q cce ou | CAC e | cac
. . . . z CUA CCA CAA CGA
Oligo Calc: O|IQOLIC|€OTIde Properties Calculator g | cuw ok oac @ | coo
OD calculation are for singe.sanded DNA or RNA Pro opacny retezec i e ™ "o |™¢
Nudeotide base codes T A AUC & ACC AAC AG
CTG CAG GGG GAR CTG GCC TAT CAC ARG GIC TGC (reve rse Complement '?‘Llj‘: I ﬁg’; @ zg Lys 22/:;
AUG
swap stran d S GUU GCu GAU GGU
G GuUC 0 GCC GAC GGC P
Reverse Complement Strand(5' 10 3 is: GUA GCA S - GGA
GCA GAC CTT GIG ATA GGC CAG TTC CCC CTG CAG GUG GCG GAG & GGG

Third nucleotide

OrFroOoOcCc @FrPOcC @POC O>»0C




Vyzkousejte si....(DU8-2.)

....navrhnout primery pro mutaci 100.AMK vaseho proteinu

—identifikujte, o kterou AMK se jedna (a jakym triplet ji pfislusi) Vv
—>vyberte usek DNA sekvence pro navrh primeru v
—>navrhnéte F i R mutacni primer




DUSZ

1) Navrhnéte specifické primery pro detekci ,vaseho” genu v oblasti CDS, s produktem ,vhodné“
délky

2) Navrhnéte mutacéni primery pro mutaci 100. aminokyseliny "vaseho" proteinu:
- identifikujte 100. AMK (X), zapiste planovanou mutaci ve tvaru: X100G
- identifikujte prislusny kodon
- navrhnéte mutacni primery se zaménou v glycin (GGC)
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