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Zaklady prakticke bioinformatiky

Téma 6/10

Nukleotidova bioinformatika Il

Cile:

Student bude schopen prelozit sekvenci nukleotidovou do proteinové a
nalézt smysluplny cteci ramec. Bude schopen analyzovat sekvenci ziskanou
sekvenovanim, urcit a porovnat neznamou sekvenci.



,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 primer0 pro PCR, rt-PCR

Predpovéd sekundarnich struktur

Porovnavani sekvenci, identifikace neznamé sekvence

(Vyhledani SNPs)

»cteni” sekvenacnich dat a spojovani fragmentu

Vyhledavani hladin expresi jednotlivych gent

mikroRNA

Celé genomy



Porovnani nukleotidovych sekvenci

Velmi podobné proteinovému porovnavani

Local Alignment

Target Sequence

5' ACTACTAGATTACTTACGGATCAGGTACTTTAGAGGCTTGCAACCA 3'

Query Sequence |5' TACTCACGGATGAGGTACTTTAGAGGC 3

Global Alignment

| Target Seguencel
5" ACTACTAGATTACTTACGGATCAGGTACTTTAGAGGCTTGCAACCA 3

L S 4 1] 1 0 A
5' ACTACTAGATT----ACGGATC--GTACTTTAGAGGCTAGCAACCA 3'

Query Sequence




Porovnani nukleotidovych sekvenci

Velmi podobné proteinovému porovnavani

Na p \r': mu |ta | in Cut and paste yvour sequences here below. @
rusek &~
CCTCAGGTATTTCGATT
, , , , ° . ° *EX1 meznama sekvence
> K VYh ledani krat kych useku ( primeru ) CTGTCGCAGCAGATACAACTTGCTTCGGTGATACGTCCATGTAGTCCATTTTTTCTT
TAGCCATTGTTGTGTTGT TACCACGGAAGCGAC ACACAATTTCATCATCAATAAAGC
GACCATTTTCATCAAGACGTGAGTTCGCTTGTGCGACAACGTAACTGTCTTCTTCAT
Default:BLOSUM®62 CAGCAGTTAAGTAGTCGATTTGCcTTCGATATC GACTTTAL
GATATEETGTTTCGATAAAGCCAAATTCGTTCACACGTGCATAAC TTGATAATGAGT
1 e 2 ® “ “ 5 " ot TGATTAAACCAATGTTTGGACCCTCAGGTGTTTCGATTGGACACATACGACCATAGT v
e e caple s BT A A T ST 4
131 140 150 160 170 180 190 200 210 220 230 240 250 260
nezn n ACTHTTTTTHRGTHTTGRHGGTHCTRTTTCCTTTCTTBHRTTCHTHTTGBHBHTBTHEBBTﬁTEEHTTTHTTGGTTTﬂTCTCTGCHRHCETTHRHGTHG&R&HTTGJIIMEECHBBTBTBBTBBHTEHE
CONBONEUB  consosttetsenttenss sttt ttssss sttt ttsssssstsosssessststosssttttsteossttttttetosststtetttettesristttttttstsstttttsssttstssssssssses
261 270 280 290 300 310 320 330 340 350 360 370 380 390
nezn n Ilil:l:TliTHHTIII:ﬁGCRETTTWTMTMCEEHTEHEETGHGETEHEEHETTTEHEHEEHIil:l:TIiGCCHHCHTGGTGHHHCECCGTCTCTHETmeTTHETEHGlil:HTliHTlil!i
f CCTGTAATCCCAGCAC
CONSENSUS Ll TG AT CCCAGEAD s 4 s evesensesoscnssosessasssssssssssstssssssesssssssssssssssssssstssssssssssssssessesessnsosssssstsssstsssssssss
391 400 410 420 430 440 450 460 470 480 490 500 510 520
nezn n éﬂGECGCCTGTCﬂTCCCHGCTﬂCTFI!?H!]]:TGﬁGECHEEREHHTTEETEERHEETEEEHEEEHEHEETTEEHETEHECCGRGRTCRCRCCHCTGCHCTCCHGECTGGGTRRCREHECHRERDTEETTE
CONSENSUS  suuvssssssssasssssssssssssssssssssssssssssssssssssstsssssssssssssssssssssstsssstttsssssssssssssssssssssssssssssssssssssssssssssssns
521 530 540 550 560 570 580 590 600
nezn n I!Iﬁﬂﬂﬂﬂflfll'lTTTTTTTTﬂﬂTTmmTGRCTBCHGCHRHGﬂI’IGFIGIlTTTHTTHGCTCIICCTTTCHHGGTI!I

Consensus




Porovnani nukleotidovych sekvenci

Velmi podobné proteinovému porovnavani

Napr: multalin

» K ,porovnani“ sekvenci identifikovanych a nezndmych

Default:BLOSUMG62

NH_015696.4
69BF16
Consensus

HH_015696.4
69BF16
Consensus

NH_015696.4
69BF16
Consensus

HH_015696.4
69BF16
Consensus

NH_015696.4
G69BF16

Consensus

1 10 20
I + +
GTCTTTGCCCTCGCGACGCCGCCAC

NGGCATTCTCCCGCACTGT
+sssssgCclacglgaleclaleac

131 140 150
I i i
TCAACATCCGGGGCARACTGGTGTC
ARAATTCTAGTATTTTGATTATTTG
aafAcaccalgagcaaaalgalglc

261 270 280
I + +
GGGCCCCCACCACTTTARCGTGRCTC
AGTATATCARG-CARTARTCTCCCHA
algacacCAac,.CaaTAAccTcCca

391 400 410
I " "
ARGATTGCAGTCACCGGTACTGGTE
AGGCATTCARTGAACATTTTTTG=--
RaGaaTgCAaTcRaCagTacTgh. .

521 530 540
1 + +
ACCCARCTGTGTCAGTGGAGGAGGT
CTGTATTATTTTCTTCATTACARARA

acccHacaglglCagcagaacHaaa

261 270 280 290 300 310 320 330 340 350 360 370 380 390

| + + + + + + ' + + + + + |

NH_Olggggig GGGCCCCCACCACTTTARCGTGCTCGCCTTCCCCTGCARCCAGT TTGGCCAACAGGAGCCTGACAGCARCARGGAGAT TGAGAGCTTTGCCCGCCGCACCTACAGTGTCTCATTCCCCATGTTTAGCARG
CONSENSUS  tossessssssssssssrssssssssssnsssssssssssssssssssssssssssssssssssssstssstssstssstsstssssstststssssssssssssssssssstsssssssssssssnssse

NH_015696.4
69BF16
Consensus

NH_015696.4
69BF16
Consensus

NH_015696.4
69BF16
Consensus

NH_015696.4
69BF16

391 400 410 420 430 440 450 460 470 480 490 500 510 520
ATTGCAGTCACCGGTACTGETGCCCATCCTGCCTTCARGTACCTGGCCCAGACTTCTGEGARGGAGCCCACC TGGARCTTCTGGARGTACCTAGTAGCCCCAGATGGARAGGTGETAGGGGCTTREGACT

B R

521 530 540 550 560 570 580 590 600 610 620 630 640 650
I " b i r r 2 5 b + " 3 ' I
CARCTGTGTCAGTGGAGGAGGTCAGACCCCAGATCACAGCGCTCGTGAGGAARGCTCATCCTACTGARGCGAGAAGACT TATAARCCACCGCGTCTCCTCCTCCACCACCTCATCCCGCCCACCTGTGTRGE
HGGCATTCTCCCGCAC---TGTGTGRG

sesesesssstesstetatetetesteeatttetetestttttetesetetttsettsseststssssssssssssssssssassssssssnsnssssssssnCalalcalCCCGlaCl,,,TGTGTGGG

B51 660 670 680 690 700 710 720 730 740 750 760 770 780
1 + + + + + + + + + + + + |
GCTG=ACCAA=TGCAARRCTCAARTGGTGCTTCARAGGGAGAGACCCACTGACTCTCCTTCCTTTACTCTTATGCCATTGGTCCCATCATTCTTGTGGGGGARAARTTCTAGTATTTTGATTATTTGAATC
GCTGGACCAARATGCARACTCAR=-TGGTGCTTCAR=-GGGAGAGACCCACTGACTCTCCTTCCTTTACTCTTATGCCATTGGTCCCATCATTCTTGTGGGGGARAARTTCTAGTATTTTGATTATTTGAATC
GCTG,.ACCAA, TGCARACTCAA, TGGTGCTTCAA,, GGGAGAGACCCACTGACTCTCCTTCCTTTACTCTTATGCCATTGGTCCCATCATTCTTGTGGGGGARAARTTCTAGTATTTTGATTATTTGAARTC

781 790 800 810 820 830 840 850 860 870 880 890 900 910
I 5 & & ' + 4 + 4 + & 3 ' I
TTACAGCARCARATAGGAACTCCTGGCCARTGAGAGCTCTTGACCAGTGAATCACCAGCCGATACGAACGTCTTGCCARCARAAATGTGTGGCARATAGAAGTATATCARGCAARTARTCTCCCACCCARG
TTACAGCARCAARRTAGGAACTCCTGGCCAATGAGAGCTCTTGACCAGTGARTCACCAGCCGATACGAACGTCTTGCCARCARAAARTGTGTGGCARATAGAARGTATATCARGCAATARTCTCCCACCCARG




Porovnani nukleotidovych sekvenci

Velmi podobné proteinovému porovnavani

Napr: multalin

» K porovnani sekvenci genomovych a cDNA (mRNA)

Default:BLOSUMG62

HG_011504.1
HH_000903,2
C us

—->DNA 5-0

2002120030 20040 20050 20060 20070 20080 20090 20100 20110 20120
|

RARATGCACCCACGCAGGTCTTGGRTGAGTCACCTGE CARGAARC TGAGAC T-CCCTARAGTARCAGARCTTC-CAGCCTTCTTGGCARAGGATCCAGGTTG
CTGECTTATAAAGAAGGCCAT C=TGAG=======CCCAGATAT TG THGE TGARCARRRGARGC TGGARGCCGCAGAC--CTTGTGATA==TTCCAGTT—=
aaag RaGaAGGeCalc, TGAG., ... ... CCaAGAaRcTGaGal T, aaCaAfRGaRaCatafageC. CAGaC, ,CTTGgcAaA, .aTCCAGET . o

NG_011504,1
WH_000303,2
Consensus

HG_011504.1
HH_000903,2
Consensus

NG_011504,1
HH_000903,2
Consensus

HG_011504,1
HH_000903,2
Consensus

NG_011504,1
NH_000903,2
Consensus

2015120160 20170 20180 20130 20200 20210 20220 20230 20240 20250

1

AGARCACACCTGAGARGGC TARART TEGTAACGGL TAGE TAGAGEE TARGAGAGAGAC GC TAGCTCTGAACTGATTCTCTAGTGTGLCTGAGGCCTCCTT
====CCATTCTGA=-ARGGC TGGTTTGAGCGAGTGT TCATAGGAGAGT TTGCTT=--ACACTTACGCTGCCATGTAT GACAAAGGACCC T======TCLGG
+s+sLaaacCTGA, ARGGL Tasaal gabecallcghc TaagaabiGahTaabaga. . LACaCTaalglThaaaThaaTcaCafaghacllT. ... . TCCER

2028120290 20300 20310 20320 20330 20340 20350 20360 20370 20380
|

CARCTTCTGTTGTTTATAGTACAR-CTGCAT GGARTTGETTGACTTACCTCTCTGTGCTTTCTGTATCC———TCAGAGTRGCAT TCTRCATTTCTRTGGC
TEETGECAGTGLCTCCATGTACTCTCTGCARGGGA TCCACGGE=-GACATGARTGT-CATTCTCTGGCCART TCAGAGTGGCAT TCTRCATTTCTRTGGE
caacgglalbiTghcTcaaaliTACaa, CTGCAaGGafTecacgba, . gACaTcaal GT . CalTCTcTagll, . . TCAGAGTGGCAT TCTGCATTTCTGTGGE

2041120420 20430 20440 20450 20460 20470 20480 20490 20500 20510
| -

AGCATTGGGCACACTCCAGCAGACGCCCGARTTCARATCCTGGAAGGATGGARGAARCGCCTGGAGAATATTTGGGATGAGACACCACTGTATTTTGCTC
AGCATTGLGCACACTCCAGCAGACGCCCGARTTCARATCCTGGAAGGATGGARGARRCGCCTGGAGAATATTTGGGATGAGACACCACTGTATTTTGCTC
AGCATTGEGCACACTCCAGCAGACGCCCGARTTCARATCCTGGEARGGATGGARGAARCGCC TGGAGARTATTTRGGATGAGACACCACTGTATTTTGCTC

?054120550 20560 20570 20580 20530 20600 20610 20620 20630 20640

CAGGATTCTTAATGARARARGAGGTACAGGATGAGGAGARARACARGAART TTGGCCTTTCTGTGGGCCATCACTTGGGCARGT CCATCCCARC TGACAR
CAGGATTCTTARTGARARARGAGGTACAGGA TGAGGAGARARACARGAART TTGGCCTTTCTGTGGGCCATCACT TGEGCARGT CCATCCCARC TGACAR

CAGGATTCTTARTGARRRARGAGG TACAGGA TGAGGAGAARRACARGRARAT TTGGCCTTTCTGTGGGECATCACT TGEGCARGT CCATCCCARC TGACHAL wavw v comime s i

20630 20700 20710 20720 20730 20740 20750 20760 20770

2067120680
1

NG_011504,1
HH_000303, 2
Consensus

HG_011504,1
HH_000303,2
Consensus

HG_011504,1
HH_000303, 2
Consensus

HG_011504,1
HH_000903,2

Congensus

HG_011504,1
HH_0011303, 2
Consensus

HG_011504,1
NH_000303, 2
Conzensus

HG_011504, 1
HH_0011303, 2

Consensus

20780

1638116390 16400 16410 16420 16430 16440 16450 16460 16470 16480 16490 16500 16510

! 1
AAGGACARTARTGATCTCTTTCCTTARRGTGCTAACT CLCCAGGAGEARTGGEARAGGTGTGAAGAGGGGCT TCCCACACAGTGCCATCATGGEGAGCGGCTCAGCACTCCGAGCCACCTTCTGRGCTTG

1651116520 16560 16570 16610 16620 16630
1

GGEGAGCCCCTGETCTTACCTCARTGATGTCTTCTGTCCCACAGT TCCCCCTGCAGTEGT TTGGAGTCCCTGCCATTCTGARAGECTGETTTGAGCGAGTGTTCATAGGAGAGT TTGCTTACACTTACGCT
TTCCCCCTGCAGTGGTTTGGAGTCCCTGCCATTCTGARAGGCTGGTT TGAGCGAGTGTTCATAGGAGAGTTTGCTTACACTTACGCT
sevsssrerararassssrarsrarssrrrrsssaseresess | ILLLLCTGEAGTGGTTTGGAGTCCCTGCCATTCTGARAGGCTGGTTTGAGCGAGTGTTCATAGGAGAGTTTGCTTACACTTACGCT
1664116650 16660 16670 16680 16630 16700 16710 16720 16730 16740 16750 16760 16770
| !
GCCATGTATGACARAGGACCC TTCCGGGTAGGTGGATGRTTCTGARTGLTCTGACAGCCAGCTTCTGRGTGGTCTRTCCTGATGCAGEGETGTTTRTTTGTTTGTTTGTTTGAGATGGAGCTTCCCTCTT
GCCATGTATGACARAGGACCC TTCCGG:
GLCATGTATEACARAGEALCCTTLCEE . « s s s sssssnsssssssntnsessssssssissassrsssrassssrsessissssstossssissntsnsssintersrsssssiessssssrsrseens
1677116780 16790 16820 16830 16870 16880 16890
|

GTTGCCCAGGCTGGAGT GCAGTGGCGEGATCTCGGCTCACTGCARCC TCCACCTCCTGAGT TCARGCGATTCTCCTGCCTCAGCCTCCCGAGTAGCTGGGAT TRCAGGCATATGCCACCATGCCCGGCTA

1690116310 16920 16930 16940 16950 16960 16980 16990 17000 17010 17020 17030
| 1
ATTTTGTATTTCTAGTAGAGACGGGGT TTCTCCATGT TRETCAGGCTGRTCTTGARCTCCTGACCTCAGGTGATCTACCCGLCTCAGCCTCCCARRGTGCTGTGATTACCGGTGTGAGCCACTGTGCCCG

16970

1703117040 17050 17060 17070 17080 17030 17100 17110 17120 17130 17140 17150 17160
| 1
GCTCTGATGCAGGGTTTTGAGCACART TRAGATCCTARGCCTAGGCTCCAGGTCCTTCGEGAGAGACGCATGATCARGTTTTTACAGATGGARTGACATGATGTTTGGGATTTGTTTTARRATGCTCCAGA

1716117170 17180 17190 17200 17210 17220 17230 17240 17250 17260 17270 17280 17290
| 1
GGCCGGEGCGCARTGGECTCACGCCTGTARTTTCAGCAC TTTGGEAGGLCGAGGCAGGCAGATCACCTEAGGTCAGGAGT TTGAGACCAGTCTGGCCARCATGECGARACCCCGTCTCTACCARARATACAR

20730

AGCCTGGATTTCCTTCTARCATGTTATCARATCTGGGTATCTTTCCAGGCTTCCCTGACTTGCTTTAGTTTTTARGATTTGTGTTTTTCTTTTTCCACARGGARTAARTGAGAGGGARTCGACTGTATTC
AGCCTGGATTTCCTTCTARCATGTTATCARATCTGGGTATCTTTCCAGGCTTCCCTGACTTGCTTTAGTTTTTARGATTTGTGTTTTTCTTTTTCCACAAGGARTARATGAGAGGGAATCGACTGTATTC
RGCCTGGATTTCCTTCTAACATGTTATCARRTCTGGGTATCTTTCCAGGL TTCCCTGACTTGCTTTAGTTTTTARGATTTGTGTTTTTCTTTTTCCACARGGARTARATGAGAGGGAATCGACTGTATTC




Vyzkousejte si porovnani

1) vyzkousejte si porovnat sekvence v PrO.

- porovnejte sekvence v multalinu s pdvodnim nastavenim (blosum62 a s matici DNA-5-0)
2)Porovnejte CDS a celou mRNA (DU)
3) Zkuste najit genomovou sekvenci odpovidajici vasemu genu (referencni: NG_...)

(Nebo pres gene databazi)

Porovnejte ji s ,,mRNA“ v multalinu s pdvodnim nastavenim (blosum62 a s matici DNA-5-0)

Vzdy je nutné ,,posoudit” zda je to , oCekavatelny” vystup nebo je potreba ,,néco” pozmeénit!



Lcteni” DNA = translace/preklad

Geneticky kdd zaloZeny na tripletech: tfi ,Cteci ramce” = ORF (open reading frame)

Second nucleotide

1. DNA sekvence: u o A G

/ E ) uuul =Y ucuy AL T uGu U

5" -ATGGALGTATTTAAAGCGCCACCTATTTAA-3 y| g | = | o= gp :

. , . UG UcG UAG STOP | UGG G

2. Rozdélena na triplety: cu ccu caU | cou U
e c Ccuc CCC 2 CaC CGC c 5
ATG GAA GTA TTT AAA GCG CCA CCT ATT TAA & & | Be | s
A TGG AAG TAT TTA AAG CGC CAC CTA TTT AA - B T T PR e | B
AT GGA AGT ATT TAA AGC GCC ACC TAT TTA A E|ac® | o @ |c 3
AUA ACA @ AAL Lys AGA A e

AUG (Met ACG ARG AGG G

Guy GCU GAL GGU u

3. Kazdy triplet prelozeny do pfislusné aminokyseliny: | QP @ | : con @ |-

GUG GCG GAG GGG G

MEVFKAPPISTOP()
Y L KRHLF
GRI*SATYL



Lcteni” DNA = translace/preklad

DNA sekvence psana v orientaci 5' - 3, vznikne aminokyselinova sekvence v orientaci od N- k C- konci.

X nevime ktery z dsDNA je koduijici retézec:

Second nucleotide

5 -ATGGAAGTATTTAAAGCGCCACCTATTTAA-3’ o g [0 [ Uiig u@u% 5
3" -TACCTTCATAAATTTCGCGGTGGATAAATT-5" u| =2 o @ | oo | tosrer |
UG UcG UAG STOP | UGG o G
cu cCcu cal cou u
/ . cf cuc cce g | cac W | cec 6
T CUA CCA CAA CGA A B
5" -TTAAATAGGTGGCGCTTTAAATACTTCCAT-3° 8 |cus ccs ore @ | coo c &
E AUU e ACU AAL AGU g u E
£ o | Auc U8 | ace AAC AGC @ c E
TTA AAT AGG TGG CGC TTT AAA TAC TTC CAT Ll s e @ | co &
T TAA ATA GGT GGC GCT TTA AAT ACT TCC AT T 5o Y s |u
Guc GCC GAC GGC . 5
TT AAA TAG GTG GCG CTT TAA ATA CTT CCA T @ | @ | > | @ |.
GUG GCG GAG GGG G

LNRWREFKYFH
* I GGALNTS
K*VAL*ITLP




Lcteni” DNA = translace/preklad

— je treba ,,Cist v 6(!) Ctecich ramcich = ORF (open reading frame)

5°- ATGGAAGTATTTAAAGCGCCACCTATTTAA-3"

ATG GAA GTA TTT AAA GCG CCA CCT ATT TAA
A TGG AAG TAT TTA AAG CGC CAC CTA TTT AA
AT GGA AGT ATT TAA AGC GCC ACC TAT TTA A

MEVEFZEKAPTPTI STOP(*)

WKYLEKRHLFEF
GRI*SATYL

5" -TTAAATAGGTGGCGCTTTAAATACTTCCAT-3"

TTA AAT AGG TGG CGC TTT AAA TAC TTC CAT
T TAA ATA GGT GGC GCT TTA AAT ACT TCC AT
TT AAA TAG GTG GCG CTT TAA ATA CTT CCA T

LNRWRVEFKYZEFH
*T GGALNTS
K*VAL*ITLTP

First nucleotide

Second nucleotide
U c A G
LU ucu UAU | uGu
FPhe
uuC UCC .m UAC @ uGe a
UUA UCA UAA STOP | UGA STOP
UUG UCG UAG STOP | UGG 0
cuu ccu CAU ceu
cuG ccc o | cAc ® | cec
CUA CCA CAA . CGA
CUG CCG CAG @ CGG
AUU . | ACU AAL AGU
AUC W ACC @ AAC @ AGC @
AUA ACA AR AGA
AUG Meb | ACG ac & | AGe
GuU GCU GAU GGU
cuc ° GCe GAC GGC
GUA GCA o GAA coa o
GUG GCG GAG GGG

G C )P O X OC O FO0C

Third nucleotide



,cteni” DNA = translace/preklad

SMS/Translate - vhodné zname-li kde je Cteci ramec
SMS Sequence Manipulation Suite:

Format Conversion Tra ns I ate

-Combine FASTA

EMBL to FASTA Translate accepts a DNA sequence and converts it into a protein in the reading frame you specify. Translate supports the entire IUPAC alphabet and several genetic codes.
-EMBL Feature Extractor

-EMEL Trans Extractor . e

Filter DNA Paste a raw sequence or one or more FASTA sequences into the text area below. Input limit is 200000 characters.
et Protein_ oTA TTAAATAGGTGGCGCTTTARATACTTCCAT

-GenBank Feature Extractor

-GenBank Trans Extractor

-One to Three

-Range Extractor DNA

-Range Extractor Protein

-Reverse Complement

-Split Codons T - T

-Split FASTA Please check the browser compatibility page before using this program.

~Three to O = -

Window Extractor DNA l Submit ] l (%Ll reading frame 1 direct

-Window Extractor F'roin reading frame 2 reverse

poquence Znalysis + Translate ifreading frame 3 ko t strand.

-Codon Usage * Use the| v| genetic code.

Jga(g ﬁlalndsl Weidh vertebrate mitochondrial (2)

. olecular eight . yeast mitochondrial (3) I

-DNA Pattern Find *This page rec|mold mitochondrial (4) compatibility.

:ENA S‘Sﬂis ch DNA *YOU can mirr( iqyertebrate mitochondrial (5)

F'-'Z?-Y Search ERn ciliate nuclear (6)

_Idiﬁyangas‘:im M= echinoderm mitochondrial (9)

B i i . . .
Multi Rev Trans Joop oot 1y 1 new window | home | citation
-Mutate for Digest Fri Jun 17 16:17:06 20 -

_ORF Finder ) ' altemallve yeast nuqlear (12)

_Pairwise Alian Codons Valid XHTML 1.0; Valid C |ascidian mitochondrial (13)

e A|ign S flatworm mitochondrial (14)

-Pairwise Align Protein Blepharisma macronuclear (15)

-PCR Primer Stats chlorophycean mitochondrial (16)

-PCR Products trematode mitochondnial (21)

_Protein GRAVY Scenedesmus obliquus mitochondrial (22)

-Protein Isoelectric Point Thraustochytrium mitochondrial (23)

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




,cteni” DNA = translace/preklad

SMS/Translate - vhodné zndme-li kde je ¢teci rdmec

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
-DMNA 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
-Protein Molecular Weight
-Protein Pattern Find
-Protein Stats
-Restriction Digest
-Restriction Summary

Sequence Manipulation Suite:

Translate

Translate accepts a DNA sequence and converts it into a protein in the reading frame you specify. Translate supports the entire IUPAC alphabet and several genetic codes.

Paste a raw sequence or one or more FASTA sequences into the text area below. Input limit is 200000 characters.

TTARATAGGTGGCGCTTTAAATACTTCCAT

Please check the browser compatibility page before usin

l Submit ” (¥ 18 reading frame 1
reading frame 2
» Translate i feadlng frame 3 ] ont

* Use the |0 v |

direct
reverse

stn

vertebrate mitochondrial (2

. yeast mitochondrial (3)
*This page re¢Jmold mitochondrial (4)

* H invertebrate mitochondrial (5)
YOU can mirr ciliate nuclear (6)

compatibili

Translate results

>rft 1 Untitled

LSQQIQLASVIRPCSPFFL*PLLCCYHGSDTQFHHQ*SDRFHQDVSSLVRQRNCLLHQQL
M9 SSRFGQ* SCLFRYRLYDMVFR*SQIRSHVHNLIMS * LNQCLDPQVFRLDTYDHSESSGRH

VLPEVHVHASNHQVLMLIDDVCVSTQOVGSL

echinoderm mitochondrial (9)
euplotid nuclear (10)

bacterial (11)

alternative yeast nuclear (12)

ascidian mitochondnal (13)

flatworm mitochondrial (14)

Blepharisma macronuclear (15)
chlorophycean mitochondrial (16)
trematode mitochondrial (21)
Scenedesmus obliquus mitochondrial (22)
Thraustochytrium mitochondrial (23)

Fri Jun 17 16:17:06 20
Valid XHTML 1.0; Valid C

Translate results

»>rf 2 Untitled

CRSRYNLLR*YVHVVHFFFSHCCVVTTEATHNFIINKATVFIKT*VRLCDNVTVFFISS*
VVDLVSDRVCFDIDFTIWCFDKAKFVHTCIT***VD*TNVWTLRCFDWTHTTIVRVVDVT

YFHLCTFTRQTTRS*C**TTFVCQLSKEWVRL




vyzkousejte si
zkuste si v programu SMS/translate prelozit

- ,celou” nukleotidovou sekvenci (mRNA)

ve frame ,1“ direct
— dokazete urcit zda je to ,,spravny cteci ramec” pro vasi sekvenci?

zkuste si v programu SMS/translate prelozit

-jen CDS



,cteni” DNA = translace/preklad

ORFfinder - vhodné pro vyhledavani nejdelsich ,,ORFu*“

= NCBI Resources ¥ How To &) jostovap My NCBI Sign Out

ORFfinder |

Open Reading Frame Finder

OREF finder searches for open reading frames (ORFs) in the DNA sequence you enter. The program returns the range of
each ORF, along with its protein translation. Use ORF finder to search newly sequenced DNA for potential protein

¢ — Choose Search Parameters
\
& Minimal ORF length (nt): |75 W
, gth (nf)
& Genetic code: EEELLE ] n
) 2. Vertebrate Mitochondnal
& OREF start codq3 vyeast Mitochondrial

4. Mold, Protozoan and Coelenterate Mitochondnal, and the Mycoplasma/Spiroplasma
® "ATG" onl{5. Invertebrate Mitochondrial
() "ATG" anc|©- Ciliate, Dasycladacean and Hexamita Nuclear
9. Echinoderm and Flatworm Mitochondrial
O Any sense|1o. Euplotid Nuclear
. 11. Bacterial, Archaeal and Plant Plastid
©  lgnore nested |12. Alternative Yeast Nuclear
13. Ascidian Mitochondrial
14. Alternative Flatworm Mitochondrial
16. Chlorophycean Mitochondrial
21. Trematode Mitochondrial
— Start Search/ 22. Scenedesmus obliquus Mitochondrial
23. Thraustochytrium Mitochondrial
24 Pterobranchia Mitochondrial
l Submit ‘ l Clél25. candidate Division SR1 and Gracilibacteria




Lcteni” DNA = translace/preklad

ORFfinder - vhodné pro vyhledavani nejdelsich ,,ORFu*“
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ORFfinder PubMed v | | @
Open Reading Frame Viewer Help
Sequence

ORFs found: 18 Genetic code: 1 Start codon: "ATG only
= S1- | Fnd: viaoplad @ i T A Tools~ | feTradks - & 2 ~

|spe  |40@  [see  |e@e  [7ee  |spe  [3p@  [iK [Liee  |L2ep L300  [L4e@  [1L500  |LEER  |L780  [LBe@  [L9e8 [2K  [21e0  [22e0  [2300 | 2521

T L o
I ORFIS ORFS I ORF12

ORF4
ORFE ORFS ORF14 orF: I 0RF10 I
ORF2 I ORF18
1 1 [Li60 L2008  |L380  [1.400 [L580  [150G  [L760 [L8@G L9860 [2K  |2160  [z200  [2,300 | 2521
1: 1..2.5K (2,521 nt) " & Tracks shown: 2/5
Six-frame translation...
ORF4 (274 aa) Display ORF as... Mark Mark subset... Marked: 0 Download marked set | as | Protein FASTA v
>1c1|ORF4
MVERRALTVLARSERTSENYAMKELLLA AT KKKGWEVVE SDLYAMNENET Label Strand Frame Sl B Length (nt | aa)
I SRKDITGKLEDEANFQYELE SVLAYKE GELSPDIVAEQKKLEAADLVIF
QFPLOWFGVEAILKGWEERVE [GEFAY TYARMY DKGEFRSKKRVLSITIG ORF4 > 2 122 846 825|274
G3GSMYSLOETHGDMNVILWPIQSGILAFCGFQVLEPQLTYSIGHTEADA
RIQILEGHKKRLENIWDETELYFAPSSLEDLNFQAGFLMKKEVODEEKNE ORF12 - 1 655 158 498 165
KFGLSVGEHLGKSIFTINGIKARK
‘ ORF13 - 2 2448 2173 27691
ORF10 + 3 2286 2486 201 |66
ORF4 Marked set (0 ) ORF3 + 1 20596 2202 147 | 48
SmariBl AST SmartBLAST best hit titles... @ ORF17 - 2 486 346 141148
‘ - - ‘ BLAST ORF15 - 2 1101 970 132 | 43
ORF2 + 1 1117 1242 126 | 41




Lcteni” DNA = translace/preklad

ORFfinder - vhodné pro vyhledavani nejdelsich ,,ORFu*“
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ORFfinder | | erov—

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

Open Reading Frame Viewer mRNA
NCBI Reference Sequence: NM_000903.3

Sequence )
GenBank Graphics
ORFs found: 18 Genetic code: 1 Start codon: "ATG" only A . .
- - >NM_P@@9083.3:122-946 Homo sapiens NAD(P)H quinone dehydrogenase 1 (NQO1), transcript
~» 21~ | Fnd: AR =N =AY @, A T variant 1, mRNA

ATGGTCGGCAGAAGAGCACTGATCGTACTGGCTCACTCAGAGAGGACGTCCTTCAACTATGCCATGAAGG
AGGCTGCTGCAGCGGCTTTGAAGAAGAAAGGATGGGAGGTGGTGGAGTCGGACCTCTATGCCATGAACTT
(W] | CAATCCCATCATTTCCAGAAAGGACATCACAGGTAAACTGAAGGACCCTGCGAACTTTCAGTATCCTGCC
B ORFIS oRFS BTN | GAGTCTGTTCTGGCTTATAAAGAAGGCCATCTGAGCCCAGATATTGTGGCTGAACAAAAGAAGCTGGAAG

|[spe  |40@  |see  [eee  |7ee  |see |30 [L2ee L300 [L400 |15

[tk 1100

finder 4.5.17387462 -

» > »>

< = orFe orFo N BT CCGCAGACCTTGTGATATTCCAGTTCCCCCTGCAGTGGTTTGGAGTCCCTGCCATTCTGAAAGGCTGGTT
ORF17 ORF1 ORF2 TGAGCGAGTGTTCATAGGAGAGTTTGCTTACACTTACGCTGCCATGTATGACAAAGGACCCTTCCGGAGT
ORF1E AAGAAGGCAGTGCTTTCCATCACCACTGGTGGCAGTGGCTCCATGTACTCTCTGCAAGGGATCCACGGGG

ORFE I ACATGAATGTCATTCTCTGGCCAATTCAGAGTGGCATTCTGCATTTCTGTGGCTTCCAAGTCTTAGAACC

9@ |2ee  |se@  |4e@  |see  |eee  |7ee  |sa@ @8] |1 K [L186  [1286  |1L390  [L480  [L5Q TCAnCTGACATATAGCATTGGGCACACTCCAGCAGACGCCCGAAT TCAAATCCTGGAAGGATGGAAGAAA
1: 1..2.5K (2,521 nt) CGCCTGGAGAATATTTGGGATGAGACACCACTGTATTTTGC TCCAAGCAGCCTCTTTGACCTARACTTCC
AGGCAGGATTCT TAATGAAAAAAGAGGTACAGGAT GAGGAGAAAAACAAGAAATTTGGCCTTTCTGTGGG
CCATCACTTGGGCAAGTCCATCCCAACTGACAACCAGATCAAAGC TAGAAAATGA

ORF4 (274 aa) Display ORF as... Mark Mark subset... Marked: 0 Download marked set | as | Protein FASTA v
>1cl|ORE4

MVGRRALIVLAHSERTSENYAMKEAARNALKKKGHEVVESDLYAMNENFT Label Strand Frame 2le | = Length (nt | aa)
1SRKDITGKLKDEANFQYPAESVLAYKEGHLS PDIVAEQKKLERADLVIF

QFPLOWFGVEAILKGWEERVE [GEFAY TYARMY DKGEFRSKKRVLSITIG ORF4 > 2 122 846 825|274
£SGSMYSLQETHEDMNVILWPIQSGI LHFCGFQVLERQLTYSIGHTPADA

RIQILEGWKKRLENIWDETPLYFARSSLEDLNF QAGFLMKKEVODEERNK ORF12 - 1 655 158 498 | 165

KFGLSVGHHLGKSIFTONCTEARE

‘ ORF13 - 2 2448 2173 276 | 91
ORF10 + 3 2286 2486 20166

ORF4 Marked set (0 ) ORF3 + 1 2056 2202 147 | 48
W‘ SmartBLAST best hit titles... @ ORF17 - 2 486 346 14146

‘ SLAST ‘ - ORF15 - 2 1101 970 13243
ORF2 + 1 1117 1242 126 | 41




,cteni” DNA = translace/preklad

®
BLAST » blastp suite

Standard Protein BLAST

blastn | blastp | blastx | tblastn | tblastx |

BLASTP programs search protein databases using a protein query. more...
Enter Query Sequence

Enter accession number(s), gi(s), or FASTA sequence(s) & Clear Query subrange &
>1cl|ORF10 NM 000903.2:162:1016 unnamed protein product
MVGRRALIVLAHSERTSFNYAMKEAAAAALKKKGWEVVESDLYAMNFNEIISRKDITGKLKDPANFQ A| From |:|
YPA
ESVLAYKEGHLSPDIVAEQKKLEAADLVIFQFPLOWFGVPAILKGWFERVFIGEFAYTYARMYDKGP W\ To| ]
FRS
Or, upload file . . . . .
Putative conserved domains have been detected, click on the image below for detailed results.

Job Title

Enter a descriptive title for 1 0 104 154 280 - 274

(] Align two or more sequences @ Query seq. S S ———

Specific hits
Choose Search Set Superfanilies FMN_red smer{‘am.i. lu

Database + [UniProtKB/Swiss-Prof(
Organism | Distribution of the top 100 Blast Hits on 100 subject sequences &
B - Mouse over to see the title, click to show alignments
Enter organism common r
Exclude [ Modets oxmxp) 1t Color key for alignment scores
Optional B <40 B 40-50 [ 50-80 B 80-200 B >=200
Entrez Query | L ewew,
Optional

Enter an Entrez query to i 1 50 100 150 200 250

Program Selection

Algorithm ® blastp (protein-prote




Lcteni” DNA = translace/preklad

ORFfinder - vhodné pro vyhledavani nejdelsich ,,ORFu*“
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ORFfinder |  searcn

Open Reading Frame Viewer Help
Sequence
ORFs found: 18 Genetic code: 1 Start codon: "ATG’ only ® :
= S = BLAST » blastp suite » RID-SM12WFMMO1R Home  RecentResults  Saved Strategies  Help
~ 1+ | Find: v | ATe
il | iz A i BLAST Results
108 2008 200 400 500 0B 700 260 o00 TS ER 1100|1268 ; ; : ; -
} | | | | | | | DR | | Edit and Resubmit  Save Search Strategies  » Formatting options  » Download YoulllT) How to read this page  Blast report description NEW Click here to use the new BLAST results page
(U) ORFfinder 4.5.18628361 . | Jobftitle: Protein Sequence
ORF4 > > > = ORFIS ;
ORFIZ  ORF? ORf FID SHISUFLIAE (Sxpires on 007 00716 am) _
_ RFi7 RF Que_ry_ID Icl|Query_57926 Database !\la!ne swissprot
- ORFL . ORFL L5 Description |Icl|[ORF15:1101:970 unnamed protein product Description Non-redundant UniProtKB/SwissProt sequences
ORFi6 Molecule type amino acid Program BLASTP 2.10.0+ P Citation
orFe Query Length 43
1 |10 200 [3@8 |480  |s0@ 608 [7eB |gem 9@ | LK Aea [1z268
1: 1..2.5K (2,521 nt) ‘ @ No significant similarity found. For reasons why,click here
Other reports: B Search Summary.
ORF15 (43 aa) Display ORF as... Iark Mark subset... Marked: 0 Download marked set = as | Protein FASTA v
»1c1|DRF15
MIQKCTNTVDSLSFIPCGKRKTQILKTKASQGSLERYPDLITC Label Strand Frame Start Stop Length (nt | Iaa)
Fs
ORF15 - 2 1101 970 132 43
ORF2 + 1 117 1242 126 | 41
Mnr4oc ksl [l ] cnC AN 1 N

\— [ [ ] [ l 4 V 4 [ ] V 4 A4 [
identifikace neznamé nukleotidové sekvence ,,pres protein“

ORF4
AST SmartBLAST best hit titles... & It ) ~ i o | e
I:BLAST BLAST ORF11 - 1 2506 2420 87128
ORE1 + 4 047 10720 o7 | 28
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Vyzkousejte si ,,prekladani” nt sekvence

1) ,,prelozte” vasi nukleotidovou sekvenci pomoci ORFfinderu (kompletni
MRNA, vcetné UTR) ->porovnejte vas preklad se zaznamem v NCBI

2) vyzkousejte BLASTp i s néjakym jinym ctecim ramcem (ORFx)




adani“ nt sekvence

Vlyzkousejte si ,,

3) vyzkousejte preklad s neznamou sekvenci 1 z prikladu 2

-najdéte ve kterém Ctecim se otevira ,, Pr1 neznama sekvence”

-pomoci programu BLASTp (nebo SMART blast primo z ORFfinderu) identifikujte o jakou sekvenci se jedna

4) vyzkousejte totéz s neznamou sekvenci 2 z prikladu 2



Lcteni” DNA = translace/preklad

— Enter Query Sequence

OF ©  Enter accession number, gi, or nucleotide sequence in FASTA format: @

op ggtttacaattgtaccccaaggtcatgggactggaccccatecccatagtaagtcatecagt =

ORF ttagcaatgataaagaaaataaccttctgaaaatttgtatagatcagaaataaagtattt

eac tttgtggaagactatttttaagtattgaaggtactatttectttettgaattcatattec Web www.nebi.nlm.nih.gov fika
enee agatgtacggtgtggatttattggtttatctctgcaaaccttaaagtagaagattgeaag

Mo ORFs found, Try to change search parameters.

ggccaggtgtggtggatcacgectgtaatcccagecactttgggaggetgaggtaggegga
tcacctgaggtcaggagtttgagaccagectggccaacatggtgaaacgecgtctetact
aaaaatacaaaaattagtcaggcatgatggcaggegectgtcatecccagetactagggag v, “

9 From:| |To:| ‘

iy
g
4

—— Choose Search Parameters

©  Minimal ORF length (nt):

9 Genetic code: | 1. Standard ~

& ORF start codon to use:
O "ATG" only

ﬁ EATG and alt tive initiation codons

@ Any sense codon

@ Ignore nested ORFs: U




|dentifikace neznameé sekvence

-nema-li ,smysluplny” nebo , jednoznaény” ORF

Open Reading Frame Viewer

Sequence
ORFs found: 13 Genetic code: 1 Start codon: stop-to-stop
. 1:1.600(600bp) ~ | Find: v @ p|Q @, AT A Tools~ = | LFTrads & 7 -
I 28 48 60 50 16a 126|148 16@ 180|200 [2z0 240 |2e0  |2se {fGIOgMtEEe 340  |36@ (3@ [46@ 420 |448  [46@ [48@ (508 |S2@  |S4@  [56@ |58
ORFfinder 4.11.0102922¢ o o *
T s e N (ORF12 < < < < ORF7
s —— ORF3 > » > >
ORF1 > > > > e S ORF10
. S S 0RFo [ < EEm oRFe ORFE
« « « ORF11
ORFS orF2 [
ORF12
I |28 |48 |8 g8 188 126|148 |68 [186 (288 (226 248 268  [286 (388 [328 [348  [36@ (380 (488 [420 |448  |46@ (450 [5eB  |S26  |s48 [se@ | 588
Ready " ¥ Tracks shown: 2/5 |

[ Add six-frame translation track l

ORF7 (91 aa) Display ORF as... Mark subset... Marked: 0 Download marked sel | as [Protein FASTA v

>1cl|ORET Label Strand Frame Start Stop Length (nt | aa)
MSSLLOSSTEFFLIKENFFLEQSCSVTQAGVOWCDLGSLQP
LPPREQQFSCLSLPSSWDDRRLPSCLTNECIFSRDGVSPC ORFT - 1 576 301 276 | 91 ~
WEGWSQTPDLR ORF3 + 2 323 583 26186
ORF1 + 1 142 345 204 |67
ORF11 - 2 377 198 180 | 59
ORF10 - 2 518 378 141 46
ORF8 - 1 300 172 12942
ORF12 - 2 131 >3 129 42
Cmardll ACT NRET ORFA4 + 3 <3 113 111 1| 36




|dentifikace neznameé sekvence

-nema-li ,,smysluplny“ nebo , jednoznacny” ORF

-> vyhledani pfibuznych sekvenci BLAST!

m) U.S. National Library of Medicine NCBI National Center for Biotechnology Information jostovap My NCBI  Sign Out

@
BLAST Home  RecentResults  Saved Strategies  Help

Basic Local Alighment Search Tool
Magic-BLAST 1.2.0 released

BLAST finds regions of similarity between biological sequences. The program
compares nucleotide or protein sequences to sequence databases and
calculates the statistical significance. Learn more

e
/

A new version of the BLAST RNA-seq mapping tool is now available.
Mon, 27 Feb 2017 14:00:00 EST More BLAST news...

Web BLAST

BLAST Genomes

enterorc

Microbes




|dentifikace neznameé sekvence

-nema-li ,,smysluplny“ nebo , jednoznacny” ORF

— vyhledani pribuznych sekvenci BLAST!
NCBI National Center for Biotechnology Information jostovap My NCBI Sign Out

@
BLAST Home  RecentResults  Saved Strategies  Help

Standard Nucleotide BLAST

__ blastn blastp blastx thlastn thlastx

BLASTN programs search nucleotide databases using a nucleotide query. more...
Enter Query Sequence

Enter accession number(s), gi(s), or FASTA sequence(s) & Query subrange &

Fom[ |
L —

o
&

Or, upload file Prochazet.. | &

Job Title

Enter a descriptive title for your BLAST search &)

] Align two or more sequences &

Choose Search Set

Database ®standard databases (nr etc.): (OrRNA/ITS databases (O Genomic + transcript databases (Betacoronavirus
- - 1

[Nucleotide collection (nrint) Nucleotide collection (nr/nt)

Organism = . — - Reference RNA sequences (refseq_rna)

Optional |:"15' organism name or id--completions will be suggested ‘ C RefSeq Representative genomes (refseq_representative_genomes)
Enter organism common name, binomial, or tax id. Only 20 top taxa will- RefSeq Genome Database (refseq_genomes)

Whole-genome shotgun contigs (wgs)

Exclude [ Models (xmxP) ] Uncultured/environmental sample sequen ‘ Expressed sequence tags (est)

O_Dm_mal Sequence Read Archive (SRA)

I(;Irlt'illt 117 [[I sequences from type material ‘ Transcriptome Shotgun Assembly (TSA)

pond High throughput genomic sequences (HTGS)
Eni_rez Query | | Youllll . Patent sequences(pat)
Optional Enter an Entrez query to limit search &) ' PDB nucleotide database (pdb)

Human RefSeqGene sequences(RefSeq_Gene)
Genomic survey sequences (gss)




|dentifikace neznameé sekvence

-nema-li ,smysluplny” nebo , jednoznacny” ORF - BLASTnh

@
BLAST » blastn suite » RID-ESOWVJIXE016

Home  RecentResults  Saved Strategies  Help

BLAST Results

Edit and Resubmit
Job title: Nucleotide Sequence (600 letters)

Save Search Strategies  » Formatting options  » Download

RID
Query ID
Description

Molecule type
Query Length

ESOWVIXEQ16 (Expires on 04-12 06:13 am)

Icl|Query_28989
None

nucleic acid

600

Youlillii4 How to read this page Blast report description

Database Name nr
Description Nucleotide collection (nt)
Program BLASTN 2.6.0+ P Citation

BIDownload ~ GenBank Graphics

Homo sapiens NAD(P)H quinone dehydrogenase 1 (NQO1), transcript variant 4, mRNA
Sequence ID: NM_001286137.1 Length: 2423 Number of Matches: 1

Range 1: 1404 to 2003 GenBank Graphics

Score Expect Identities
1109 bits(600) 0.0 600/600(100%)

Strand
Plus/Minus

Gaps
0/600(0%)

GGTTTACRATTGTACCCCAAGGTCATGGGACTGGACCCCATCCCATAGTAAGTCATCAGT

Lreeerererererrereerrrrrerrrrrer ettt e e et e rr e
GGTTTACAATTGTACCCCRAAGGTCATGGGACTGGACCCCATCCCATAGTAAGTCATCAGT

Query 1

Sbjct 2003
TTAGCAATGATAARAGARAATAACCTTCTGAARAATTTGTATAGATCAGAAATARAGTATTT

Freererrerereeerrerrrrerrerrrrrrrrrerrr e e rr e e e
TTAGCAATGATAAAGAARATAACCTTCTGARAATTTGTATAGATCAGAAATARAGTATTT

Query €1

Sbjct 1943

121 TTTGTGGAAGACTATTTTTAAGTATTGAAGGTACTATTTCCTTTCTTGAATTCATATTGC

Frrrrrrrererrrrrrerrerrrrerrerrrrrrerrrrr e e e
TTTGTGGAAGACTATTTTTAAGTATTGAAGGTACTATTTCCTTTCTTGAATTCATATTGC

Query
Sbjct 1883

Mmilarsyw AT T AT (T T AT T TAT T T T TATC T T AN T TTA AN T ACADNCATT AL

¥ Next 4 Descriptions

Related Information

Gene - associated gene details

&0
1544
120
1884
180
1824

240N




Vyzkousejte si identifikaci nezname sekvence

Zkopirujte si ,,Pr2.neznamou sekvenci“ a BLASTujte (Blastn)




,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 primer0 pro PCR, rt-PCR

Predpovéd sekundarnich struktur

Porovnavani sekvenci, identifikace neznamé sekvence

(Vyhledani SNPs)

»cteni” sekvenacnich dat a spojovani fragmentu

Vyhledavani hladin expresi jednotlivych gent

mikroRNA

Celé genomy



,° Primarni struktura
2 DNA
DNA sekvenovani \ ||| o—ewe A

0
r ’
/O/)
&
[MMWXM K
7
120
GAT AAAT CT GG o)
r

Fosfodiesteroveé vazby




DNA sekvenovani

GAT AAAT CT GG

,Klasické” Sangerovo sekvenovani (1977)
— Délka cteni: 200-1000nt
- Vysledek: ,text” 4 pismena (ACTG)

Deoxynukleotidy x dideoxynukleotidy

OH HC 5 OH OHHC g OH
~
H
2 3 2
OH  B-D-2-deoxyribose ~1:100 B-D-2,3-dideoxyribose




DNA sekvenovani

GAT AAAT CT GG

,Klasické” Sangerovo sekvenovani (1977)
- Asymetrickda DNA amplifikace (DNA polymeraza |, 1 primer)

-smér syntézy 5'— 3’

Deoxynukleotidy x dideoxynukleotidy

OH HC 5 OH OHHC g OH
~
H
2 3 2
OH  B-D-2-deoxyribose ~1:100 B-D-2,3-dideoxyribose




g AT C

DNA sekvenovani

Enzymatické ,,Sangerovo“ sekvenovani (1977)

o § T4 4000

igTy
1 A e
."ﬂ-? i

|
i

Asymetricka DNA amplifikace, znaceni =P-dATP

Specifické zakon€eni polymerace

Reakcéni mix 1 Reakcéni mix 2 Reakéni mix 3 Reakcéni mix 4
3dNTPs 3dNTPs 3dNTPs 3dNTPs
1:100dGTP:ddGTP 1:1 dATP:ddATP 1:100dTTP:ddTIP 1:50dCTP:ddCTP

PAGE/UREA > Southern blotting
RA detekce o+




DNA sekvenovani

1980s nové fluorofory umoznily automatizaci DNA sekvenovani

ddATP - JOE (550 nm) A
ddCTP - FAM (520 nm) C
ddGTP- TAMRA (585 nm) G
ddTTP - ROX (620 nm) T

EHHI'_

=
=

@
=

-
=

[
=

NORMALIZED FLUORESCENCE INTEMNS

(=1

500 520 540 560 580 s00 E20 &40

WAVELENGTH {nm)

|—5-FMI m—(F s—T AR A —RDI‘




DNA sekvenovani

Automatické analyzatory (od 1990s)
Princip: Sangerovo sekvenovani a kapilarni elektroforéza

vt

ddATP - JOE (550 nm) A
ddCTP - FAM (520 nm) C
ddGTP- TAMRA (585 nm) G
ddTTP - ROX (620 nm) T




Analyza sekvencnich dat

Chromas - umozni ,Cteni sekvencnich dat (.scf, .abi, .ab1)

»plain text”: CGGATGCGGTGGTCG

,fasta”:  >identifikace
CGGATGCGGTGGTCG

,sekvenacni format“(.scf, .abi, .ab1)




Analyza sekvencnich dat

Chromas - umozni ,Cteni sekvencnich dat (.scf, .abi, .ab1)

»plain text”: CGGATGCNGTGGTCG

,fasta”:  >identifikace
CGGATGCNGTGGTCG

,sekvenacni format“(.scf, .abi, .ab1)




Analyza sekvencnich dat

Chromas - umozni ,Cteni sekvencnich dat (.scf, .abi, .ab1)

7 Chromas - 27283289
File | Edit Options Help

File: ( Undo ctrl-z | Runended: Oct 19, 2016
- S0 60 70 &0 90 i

Copy Sequence > Plain Text Ctrl-C
GG, *ATGGTGCTTIC AAGGGAGAGACCCAC TG ACTCICCTIICCTTTIACTICTITATGCCATT

Reverse Complement FASTA Format Ctrl-B

Nedt N Ctrl-N

Next Redundant Ctrl-R

Find... Ctrl-F

i
1 \ . |'||| f [ f A r]

JAW) e e W W IR NN Wh
<



Vyzkousejte si cteni sekvenacnich dat

Spustte si ,chromas”

Stahnéte a ulozte sekvenci pr3

Otevrete v chromasu

» |dentifikujte sekvenci

(stahnéte text/fasta, vlozte do BLASTu/ncbi BLASTn)



<
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Analyza sekvencnich dat — lad (pr3

® c
BLAST » blastn suite » RID-ESIYNVDF016 etz sl canalaitis e D
BLAST Results
Edit and Resubmit Save Search Strategies ® Formatiling opfions  ® Download Youlfl[3 How to read this page Blast report description

Job title: Nucleotide Sequence (1167 letters)

RID ES1YNVDF016 (Expires on 04-12 06:31 am)

Query ID Icl|Query_42683 Database Name nr
Description None Description Nucleotide collection (nt)
Molecule type nucleic acid Program BLASTN 2.6.0+ P Citation

Query Length 1167

Other reports: B Search Summary [Taxonomy reports] [Distance tree of results] [MSA viewer]

(= Graphic Summary

Distribution of the top 114 Elast Hits on 100 subject sequences &

Mouse over to see the title, click to show alignments

Color key for alignment scores
W <40 W 40-50 1 50-80 W 80-200 W >=200

1 200 400 600 800 1000




Analyza sekvencnich dat — priklad (pr3

:'j NCBI Resources %) How To & jostovap My NCBI Sign Out

VecScreen All Databases V|| | search |

] .
BLAST > vector contamination » RID-ERSPROJA016 Home Recent Results Saved Strategies Help

BLAST Results
P Formatting options & Download Youlli] How to read this page  Blast report description
Vecscreen
Job title: 69BF16 sequence exported from chromatogram
Interpretation of VecScreen Results
RID ERSPROJAO16 (Expires on 04-11 22:29 pm)
Query ID lIcl|Query_123453 Database Name screen/UniVec
Description 69BF16 sequence exported from chromatogram file Description UniVec (build 9.0)
Molecule type nucleic acid Program BLASTN 2.6.0+ P Citation
Query Length 1167
Other reports: P Search Summary [Taxonomy reports] [Distance tree of results] [MSA viewer]
© Graphic Summary
Distribution of Vector Matches on the Query Sequence
1 291 583 875 1167

Match to Vector: . Strong . Moderate . Weak

Segment of suspect origin:

Segments matching vector:
Strong match: 594-1090
Moderate match: 1091-1104
Weak match: 593




Analyza sekvencnich dat — priklad (pr3

:'j NCBI Resources %) How To & jostovap My NCBI Sign Out

VecScreen All Databases V|| | search |

] .
BLAST > vector contamination » RID-ERSPROJA016 Home Recent Results Saved Strategies Help

BLAST Results
P Formatting options & Download Youlli] How to read this page  Blast report description
Vecscreen
Job title: 69BF16 sequence exported from chromatogram
Interpretation of VecScreen Results
RID ERSPROJAO16 (Expires on 04-11 22:29 pm)
Query ID lIcl|Query_123453 Database Name screen/UniVec
Description 69BF16 sequence exported from chromatogram file Description UniVec (build 9.0)
Molecule type nucleic acid Program BLASTN 2.6.0+ P Citation
Query Length 1167
Other reports: P Search Summary [Taxonomy reports] [Distance tree of results] [MSA viewer]
© Graphic Summary
Distribution of Vector Matches on the Query Sequence
1 291 583 875 1167

Match to Vector: . Strong . Moderate . Weak

Segment of suspect origin:

Segments matching vector:
Strong match: 594-1090
Moderate match: 1091-1104
Weak match: 593




ANa \I/Zc':] sekvencnich dat: odstranéni kontaminace

SMS ,,Range Extraktor”

SIS

Sequence Manipulation Suite:

Range Extractor DNA

Format Conversion
-Combine FASTA

EMBL to FASTA Range Extractor DNA accepts a DNA sequence along with a set of positions or ranges. The bases corresponding to the positions or ranges are retur

Emgt ?:EFEHE;";?' sequence, a set of FASTA records, as uppercase text, or as lowercase text. Use Range Extractor DNA to obtain subsequences using position inform

-Fifter DNA

;ggﬁgzg‘fj’;"lc . Paste a raw sequence or one or more FASTA sequences into the text area below. Input limit is 500000 characters.

-GenBank Feature Extractor ARATRARRACAAGTTARCARCARACAATTGCATTCATTTTATGTTTCAGGTTCAGGGEGAGATS

gﬁg'?gf}';g:“ e TGGGRAGGTTTTTTTAAGCAAGTARAACCTCTACAAATGTGGTARAATCGAATTTTAACA A

_Range Extractor DNA AAATATTAACGCTTACEATTTCCTGATGCGGTATTTTCTCCTTACGCATCTGTGCGGTAT

-Range Extractor Protein TTCACCCCGCATACGCGGGATCTGCCCAACACCATGGCCCTGARATAACCTTCTGARRAG

:ge;;leésed(}omplemem AGGRACTTGGGTTAGGTACCTTCTTGAGGCTGAARARAACCATCTTGGGARATGTGTGCT N

ng e ACATTTAGGGTTGTAGAATTCTCABAG

L“I:Z%E’g;fa ctor DNA 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’, 'cente

Window Exiractor Protein place of digits, to represent the beginning, end, middle, and length of the sequence. Arithmetic expressions can be included in the ranges. For examg

euee Analysis a sequence, the range '(end - 2)..end’ can be used. To obtain the 30 bases on either side of the center base along with the center base, the ranges '(
odon Plo '

-Codon Usage (center + 30)' can be used.

-CpG Islands

-DNA Molecular Weight o ) .

:gm ;T;m Find the browser compatibility page before using this program.

Fuzzy Search DNA l Submit l l Clear l l Reset l

-Fuzzy Search Protein

—Iden_t and Sim )

Multi Rev Trans » Obtain bases from the strand.

-Mutate for Digest

-ORF Finder + Sequence segments should be returned as |a new sequence v

-Pairwise Align Codons
-Pairwise Align DNA
-Pairwise Align Protein

panwse Ao Pro This page requires JavaScript. S_ee brpwser compatibility.

&'
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SMS ,,Range Extraktor”

SIS

Sequence Manipulation Suite:

Range Extractor DNA

Format Conversion
-Combine FASTA

EMBL to FASTA Range Extractor DNA accepts a DNA sequence along with a set of positions or ranges. The bases corresponding to the positions or ranges are retur
Emgt ?:EFEHE;";?' sequence, a set of FASTA records, as uppercase text, or as lowercase text. Use Range Extractor DNA to obtain subsequences using position inform
Filter DNA
e Proten STA Paste a raw sequence or one or more FASTA sequences into the text area below. Input limit is 500000 characters.
-GenBank Feature Extractor  |AATAZACAAGTTAACAACAARCAATTGCATTCATTTTATGTTTCAGGTTCAGGGGGAGATG
gﬁg'?gf}';g:“ e TGGGRAGGTTTTTTTAAGCAAGTARAACCTCTACAAATGTGGTARAATCGAATTTTAACA A
‘Range Exiractor DNA AARTATTAACGCTTACAATTTCCTGATGCGGTATTTTCTCC
Range Extractor Protein TTCACCCCGCRTACGCGGGATCTGCCCAACACCATGaCceT| ange Extractor DNA results
-Reverse Complement AGGRACTTGGETTAGGTACCTTCT TGAGGC TGARRARRACT ) , , ,
gp:ggxg‘}'f ACATTTAGGETTETAGAATTCTCALAC >results for 1167 residue sequence "Untitled" starting "NGGCATTCTC"
p
:m;%mg:;mr oA Enter the base positions or ranges to be extrad NGGCATTCTCCCGCACTGTGTGGGGCTGGACCARATGCAARCTCAATGGTGCTTCARAGGG \te
Window Extractor Protein place of digits, to represent the beginning, end AGAGACCCACTGACTCTCCTTCCTTTACTCTTATGCCATTGGTCCCATCATTCTTGTGGG Ny
Sequence Analysis a sequence, the range '(end - 2)..end' can be | GGARRAATTCTAGTATTTTGATTATTTGARTCTTACAGCARCARATAGGARCTCCTGGCC (
odon Plo '
“Codon Usage (center + 30)' can be used. AATGAGAGCTCTTGACCAGTGAATCACCAGCCGATACGAACGTCTTGCCAACAAAAATGT
-CpG Islands GTGGCAAATAGAAGTATATCAAGCAATAATCTCCCACCCAAGGCTTCTGTAAACTGGGAC
-DMNA Molecular Weight
"DNA Pattern Find the browser compatibility page b{ C2ATCATTACCTCATAGGGCTGTTGTCAGGATTAGGATGRAATACCTGTGRARGTGCCTA
-DNA Stats GGCAGTGCCAGCCARATAGGAGGCATTCAATGAACATTTTTTGCATATARACCARAALAT

-F Search DNA I
Fusey Soarch Protein | Submit || Clear || Reset | AACTTGTTATCATATGAAACTTGCATCCAACATGAATTTCCAGCCGATGATAATCCAGGC

-ldent and Sim . . CAAAGGTTTAGTTGTTGTTATTTCCTCTGTATTATTTTCTTCATTACARRAGARAATGCAR
» Obtain bases from the stra

-Multi Rev Trans

-Mutate for Digest GTTCATTGTAACAATCCARACAATACCTCACGATATAAAATAAARAATGARAGT
-ORF Finder + Sequence segments should be returned ;
-Pairwise Align Codons

-Pairwise Align DNA
-Pairwise Align Protein

-PCR Primer Stats

*This page requires JavaScript. See browser compatibility.
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DU6

1) Porovnejte celou mRNA a CDS ,vasi“ nukleotidové sekvence.

2) Prelozte ,vasi“ nukleotidovou sekvenci (celou mRNA), ve kterém ctecim rdmci se otevira?
3) Stahnéte si DU6-nezndmou sekvenci v Ukolu a otevrete ji programem chromas.

4) Zkontrolujte pritomnost ,vektord“ a , Ocisténou” sekvenci identifikujte

5) Shlédnéte toto video PCR Primer Design: https://www.youtube.com/watch?v=c-f1HO7D 70



https://www.youtube.com/watch?v=c-f1H07D_70
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