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= Zdrojova literatura ke kapitole I:
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2006, Academia, Praha

Praktikum zaklad genomiky, zima 2007




Zaklady genomiky |.

= Role BIOINFORMATIKY v souéasném pojeti FUNKCNI
GENOMIKY

= Databaze
Spektrum ,on-line”“ zdroju
PRIMARNI, SEKUNDARNI a STRUKTURALNI
databaze
GENOMOVE zdroje

= Analyticke nastroje
Vyhledavani homologii

Vyhledavani sekvencnich motivd, otevienych
Ctecich ramcu, restrikCnich mist....

DalSi www genomove nastroje
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GENOMIKA-co to je?

= V SirSim pojeti-zkouma STRUKTURU a FUNKCI genomu

Ptedpokladem je znalost genomu (sekvenci)-
prace s databazemi

= V uz8im pojeti zkouma FUNKCI jednotlivych gend - FUNKCNI

GENOMIKA
pouzivd zejména piistupy REVERZNI
GENETIKY
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GENOMIKA-co to je?
role BIOINFORMATIKY ve FUNKCNI GENOMICE

,Reverzné geneticky” pristup

Pristupy ,klasicke” genetiky
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= Databaze

Spektrum ,,on-line* zdroju
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Databaze
Spektrum on-line zdroju
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Databaze
Spektrum on-line zdroju
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PRIMARNI, SEKUNDARNI a STRUKTURALNI
databaze
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Primarni databaze

= zahrnuji soubory primarnich dat — sekvenci DNA a proteinu

Sekvence v databazich tzv. ,Velkée trojky”:

EMBL, http://www.ebi.ac.uk/embl/

GenBank,http://www.ncbi.nih.gov/Genbank/Genb
ankSearch.html

DDBJ, http://www.ddbj.nig.ac.jp
. denné vzajemna vymena a zalohovani dat

. velka datova naro€nost (kapacita i software)
= zafi 2003 27,2 x 108 zaznamu o zhruba 33 x 10° bp
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Primarni databaze

= zahrnuji soubory primarnich dat — sekvenci DNA a proteinu

Proteinove sekvence:
PIR, http://pir.georgetown.edu/
MIPS, http://www.mips.biochem.mpg.de
SWISS-PROT, http://www.expasy.org/sprot/
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Primarni databaze

= Typy sekvenci v primarnich databazich

standardni nukleotidové sekvence ziskané kvalitnim
sekvenovanim

ESTs (Expressed Sequence Tags)

HGTS (High Throughput Genome Sequencing)

- neanotované ,surové” vysledky sekvenacnich projektu

referenCni sekvence anotovanych genomu

TPAs (Third Party Annotation)

- sekvence anotované jinymi nez puvodnimi autory
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Primarni databaze

GenBank (NCBI) http://www.ncbi.nim.nih.gov/
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FPubhied, Ohiibi, Books
and Pubhed Central
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res es
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Primarni databaze

ftranslation="HHERYCPTRODFETGAKPWEILALIVARMIFAFHAVASROTMAT
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ORIGIN
caggogogaa gootbggtot
tggoggtbgs gtockggoag
cgattaacgs cgacagogoos
gogaacta cogooooakt
gaagoaatt atbtagacaa
: gocagotaga agkghockbokba
AL COgT Ty Ty g Tyt goctbt ggtgo j_n:a atgtacgoot goaagattog
ckggocaqgtt btoackogtgo ttbgagoagt chtocaggas aagockcasc cgatcagact
ttagaaaaac caacagaatt ggotagoatg abtgotocaakb ttottoggoa accaagooog
gotatttoat togagatcag cobtgaacta gagaggoboc aasaacaacg oggtotbgat
gaagotooog tgogoatact tgoacghgas ggtccocatbta bcbtabtogok btbgocacag
gtgasagats tggtgaacat gattcagacyg totgacacog cagasatbgeo ggagatgoeg
721 cagogogagh gtbtggaggt ctatagotbtg aaaaatgbag aggagoggag cgoacghakbco
T8l tttotbgggh cogottocagt gggtotbtge cbotacakbcoa boaccktagh ctataggoba
B4l cgoaaaaasa cogakbtggbt agogoggogt thagattacg aagagotaat caaagagakbco
201 ggagtatgtt ttgaaggtga ggoggocaco acgbogtoog cgoaagobgo acttoghbabt
981 attcoagogob bobtbtgatge cgatacgtge goghbtageotc bagtggacca bgacoghaga
1021 tgggchghbog aaacatbogyg tgogasacac coaaaacocty tghgggacga cagogtgckta
1081 cgogaaatag btobcbtogtac caaagoggac gaacgggoga cggtattoog cakbcatatog
1141 togasmasama togtacattt goctotogas akbtoccaggtc bcbogatack ackggoboac
1201 aaatccacag ataaactaat tgoggtbtgt tocactgggtt accaaagota togooockoga
1261 ectbgocamg gogamabtea gobtotbgas ckogocapsg eckgectotg boackakbaks
1321 gatgtboggo gtaagoagac cgaabtgogac ghtbtggoca gacgattgga goatgogoaa
1381 cgoothgagyg cagtbtggtac ackttgooggeo ggaatagoac atgaattbaa taacatktkbg
1441 ggotoaatoc btogggoacgs agaattagoa caaaactogg bgbctogaac atotgtocaco
1501 cgaagatata ttgactatat cattbtogtoa ggogacagag coatgotoak batocgaboag
1541 atcktgacgo tgagoogaaa acaggagoge atgatcaago catttagbght ctoagagokbt
1E2]1 gkgaccgasma bogoboockt gotacgbakbg gototboocgo casacatoga gottagetes
1€0]1 agatttgatc aaatgoagag cgbtgatogas ggaagocogo btgaactbca acaggtackta
1741 attaacatct goaagaatgc ttooccaagoo akgactgoaa atggtcaaak cgacatcako
1801 atcagocasg ctbtbtbaco agbtasgaas aktotggoge atggtgtbak goocacockggo
1861 gactatgtts toctatctat tagogacaat ggtggaggoa ttocogagge bgbgbtacoos
1921 cacatkbtttyg aaccotbckt tacgacacga gotogoaacyg gtggaacggg bokoggooket
1981 gotkckgbgo atggboatat cagogogtbt gogggbtaca togacgtbag btoaackghbt
2041 gggoatggga cgogotbtga cattbabtocko cotocogtoth ctaaggaaco cghaaabooa
2101 gacagttttt toggoogoaa taaggoacoy cgtggaaacyg gggagatbgk ggoacthghet
21461 gagooogatg acctockgog ggaggogtat gaagacasga kogoogobock aggakakbgag
2221 coggtoggtt ttogtacctt taatgaaatbt cgogattgga ttbcaasagg caatgaagoo
2281 gatctggtoa tg@togacca agogbctckbt ocotgaagatc aaagtoctaa btoogtggat
2341 tragtgotca agacogocks cakcatoatt ggoggaaaty atctcocasaab gacootbtcoa
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Proteinové sekundarni databaze

= databaze funk&nich nebo strukturalnich motivid ziskanych srovnavanim
primarnich dat (sekvenci)

PRI Httwtpywwwibiexdasgomppresbdirowser/PRINTS/

PFROSITE Proteomics tools

Craphical summary of hits {java applet)

Cllick oni hems o 555 & desriplion. Drag tha bwa rad mirsors bo seladt & Z00m raglan. About | Prals

START THE SCAN | RESET
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Sekundarni databaze DNA

TRANSFAC http://www.gene-regulation.com/

N E=T4 4] TRANSFAC Saccharomyces Module 0.1

[ Research
I Service &Technology Transfer
[ News & Public Relations

‘ S/ MA R t D B The 5/MAF. ransaction database (Felease 2.1)

E RA NSF A C The TRANSFAC Database (Release 5.0

l LLLLI:L'IJ .ll LI ¢ . & _ ot Elgajlahln:ﬂ- on fhis server. You can access it on

Sebbid | Gt il 0 bk aal

The database of physiological systemns, organs and cell types
SR i‘ . 1 _: i L]
CYTOMER
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Strukturalni databaze

CKI1-RD, Pekarova et al., unpublished

Explore |

Searchlite SearchFields

http:/fwww.resh.ore/pdb/epi/explore. coi?job=¢




Zaklady genomiky |.

GENOMOVE zdroje

Praktikum zaklad genomiky, zima 2007




Primarni data-genomové zdroje
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Primarni data-genomové zdroje

.
< NCBI ¥

FubMed Mucleotide Frotein Structure FapSet Taxonomy

Search for on chion i | Fined i

DI #hoow linked entries Help FTF

Entrez Genomes

il apiawear Home J

Frominent arganisms

Arabidopsis thaliana genome view

i
@u

FTF SITE

Related D atabasas:
TAIR
TIGR
hAlP S

kA0S II1

Sequencing Projects:
SPP Conzartiom

CEH /iash L

TIGR

kazuza

E55A

Ganoscope

Praktikum zaklad genomiky, zima 2007




Primarni data-genomové zdroje
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Primarni data-genomové zdroje

L] Hide sequence
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Primarni data-genomové zdroje

Human Genome Browser http://genome.ucsc.edu/

UCSC Genome Bioinformatics
Genomea Bre r - Family BErowser - Blat - Table Browsar

About the UCSC Genome Bioin formatics Site

This site confains the reference sequence for the human and O elegans genomes and working drafts for the mouse, rat, Fugu, Dvosephila, C. brigesae, and BARS genomes.,
It also contains the CFTR (cystic fibrosis) region in 13 species.

Genome
Browser

Family
Browser . . . i .
We encourage you to explore these sequences with our tools, The Genome Browser zooms and scrolls over chromosomes, showing the woark of annotators worldwide. The

Blat Family Browser shows expression, homalogy and other infonmation an groups of genes that can be related in many ways. The Table Browser provides convenient access to
the undedying database. Blat quickly maps your sequence to the genome.
Tables

Downloads
—— News Mews & rehives B

Release Log

22 Dec. 2003 - Advance Warning of Browser Outage 30 Deo. 2003
Custom

Tracks
Electrical power to the UICSC School of Engineering building will be shut down on 30 December from 7am. to 3 pan. PST. The Genome Browser and Blat servers will not

Wirmors be available dunng this time period.
Archives 10 Dea. 2003 - Human/Chimp Alignment Tracks Relsasged

Credits UCSC has released alignments of the Mov. 2003 chimpanzee draft assembly to the July 2003 human assembly in the Genome Browser. These alignments may be viewed on
the Human July 2003 assembly. This release coincides with today's announcement by the National Human Genome Research Institute (NHGRI) of the first draft assembly of

Pubs the chimpanzee genome.

Cite Us . . . . . . . . . . .
The set of human/chimpanzes alignments consists of a reciprocal best-in-genome net track and a chimp chain track. These alignments were generated using the hlastz
Licenses program developed at Pennsylvania State Umversity and the programs blat, axtChain, chamNet, and netSyntenic developed at UCSC by Jim Kent. Research scientists should
find these tracks useful for locating arthologous regions and studying genome rearrangement in the two species.

Jobs
For mare infonmation about the alignment tracks, refer to the track description pages. The tables may be downloaded from the Genome Browser FTP server's hel6 database

directary. The chimp sequence and alignment data are downloadable from the hg 16 human/chimp alignments directory.

The chimp sequence used in these alignments was obtained from the 13 Nov. 2003 Arachne assemhly. We'd like to thank NHGRL the EL & Edythe L. Broad Institute at
MIT/Harvard, and Washington University School of Medicine for providing this sequence, and LaDeana Hillier, Washington University School of Medicine, and the
‘Whitchead Institute for their work on the alignments. We'd also like to acknowledge the members of the UCSC team who contributed to the release of these alignments in
the Genome Browser: Jim Kent, Kate Rosenbloom, Heather Trumbower, and Donna Karolchik.

24 Now. 2002 - Build 32 Mouse Assembly (Oct. 2003) Relsased: Wehave released a Genome Browser and Blat server for the latest mouse genome

assembly, NCBI Build 32 (UCSC v, mm4). Read more.

31 Oct. 2003 - melanogaster Assembly (Jan. 2003) Released: We have added the Drosephila melanogaster (fmitfly) assembly to
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Primarni data-genomové zdroje

TAIR, The Arabidopsis Information Resource,
http://www.arabidopsis.org

Home Help Contact About Us Login

Download

“tair

Search Browse Tools Stocks Portals

The Arabidopsis Information Resource

The Arabidopsis Information Resource (TAIR) maintains a database of genetic and molecular
biology data for the model higher plant Arabidopsis thaliana. Data available from TAIR includes
the complete genome sequence along with gene structure, gene product information, metabolism,
gene expression, DNA and seed stocks, genome maps, genetic and physical markers,
publications, and information about the Arabidopsis research community. Gene product function
data is updated every two weeks from the latest published research literature and community data
submissions. Gene structures are updated 1-2 times per year using computational and manual
methods as well as community submissions of new and updated genes. TAIR also provides
extensive linkouts from our data pages to other Arabidopsis resources.

The Arabidopsis Biological Resource Center at The Ohio State University collects, reproduces,
preserves and distributes seed and DNA resources of Arabidopsis thaliana and related species.
Stock information and ordering for the ABRC are fully integrated into TAIR.

The NEW arabidopsis.org

We've added new dropdown headers and left navigation bars and reorganized our web pages
to make it easier to locate information and resources in TAIR. Please contact us if you
experience any problems with our new site.

" tair

The Arabidopsis Information Resource Ereaking News

LP0O Presentamoms

Breaking News

Data Updates Suspended
[Cctober 19, 2006]

Some TAIR data updates,
including loading of new ABRC
stocks, will be suspended from
Oct 20-Nov 17 while we move
our servers.

New Phenotype Search
Option

[Cctober 15, 2006]

Search for genes,
germplasms, and
polymorphisms using
associated phenotype, and see
improved phenotype data
display in results and detail
pages.

ASPB Presentations

[August 15, 2006]

Following heavy demand, the
TAIR workshop presentations
given at the ASPB meeting in
Boston have been made
available from the TAIR website
for download.
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= Analyticke nastroje

Vyhledavani homologii
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Analyticke nastroje
porovnavani dvou sekvenci

Globalni vs. lokalni prifazeni

| PIONYR-I AKSETQRYMVIE |
| SLAVYTYIEFVRANAPATNIKSECVRAAPIQNYRRVEH VRATAKSETQRYMVIE |

Lokalni pFifazeni
SLAVYTYIEFVRANAPATNIKSECVRAAPIQNYRRVEHVRATAKSETQRYMVIE

Cvrékova, Uvod do praktické bioinformatiky

globalni pfifazeni pouze u sekvenci, které jsou si
podobné (za cenu vnaseni mezer do jedné nebo obou
sekvenci)

globalni pfifazeni se pouziva predevSim v pfipadé
mnohacetného pfifazovani (CLUSTALW, viz dale)

lokalni pfifazeni umozni identifikaci a srovnani pouze u
usekl sekvenci s vyznamnou mirou podobnosti, napf. i
pfi zaméné poradi proteinovych domén béhem evoluce
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Analyticke nastroje
porovnavani dvou sekvenci

Volba spravneho typu prirazeni pomoci bodového diagramu
(dotplot)

Sekvence X ATTGATCGGTCTTGCACTGA :
Sekvence Y ATTGCTCGGTATTGCTCTGA fil

trace diagonal |
krat§ich nez 3 |

TCTTGCA ATTGATCGGTCTTGCACTGA] X

PERAIHOCIRIPHOON 00 -

Cvrékova, Uvod do praktické bioinformatiky

vyneseni sekvenci proti sobé
identifikace shody v okné o dané velikosti (napf. 2 bp)

,2odfiltrovani® diagonal o délce mensi “nez je ~mezni
hodnota (threshold)
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Analyticke nastroje
porovnavani dvou sekvenci

priklady srovnani sekvenci pomoci bodového diagramu

NN

Cvrékova, Uvod do praktické bioinformatiky

globalné Ize srovnavat pouze sekvence A, B

ostatni sekvence prosly béhem evoluce zaménou domeén
a je nutné je porovnavat lokalné

bodovy diagram Ize ziskat pomoci  srovnavani
programem BLAST2 (viz dale)
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Analyticke nastroje

BLAST http://ncbi.nlm.nin.gov/BLAST/
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Podstata algoritmu BLAST

(Basic Local Alignment Search Tool)

Velikost vyhledavaciho slova (word size): 10-11 bp, resp. 2-3 aa

Primarni podobnosti (seed matches)

RozSifovani oblasti homologie doprava i
doleva

Hodnoceni homologie pomoci matice PAM (Point Accepted
Mutation) nebo BLOSUM (BLOcks Substitution Matrix)

Matrice PAM 250

Zobrazeni vysledku

i
1
=1
-1
=1
=1L
1]
i
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7

[ T | i
P L AT -E-X-1f-
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Cvrékova, Uvod do praktické bioinformatiky
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Analyticke nastroje

E= expectancy
F|MM 001101.2] value actin, beta (ACTE), mERNR

ast Hits on the Query Sequence

tococogogqoe 2 — -
-cocococgogoo <  RNA for actin, complete cds..3=

gocecceegggee 180 wuy for Alignnent Scores

I 5080 | g0-200 NSES00NNN

1000 1250 1500

”expectan e B T R B £ o B 1t — 8 1
se stejno e
stejné velkeé databazi slozené z nahodnych sekvenC|

vysledek udava frakci totoznych a u proteint i podobnych
pozic, prip. pocCet vlozenych mezer
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Analyticke nastroje
specializovaneé typy BLASTu

V soucCasnosti existuje cela rad specializovanych verzi
programu BLAST

vyhledavani podle zdroje (organismu) sekvenci, napf. znamych
genomuU mikroorganismdu

BLASTP
. vyhledavani podobnosti k proteinu v databazi
proteinovych sekvenci
BLASTN
. vyhledavani podobnosti k nukleotidové sekvenci v

databazi nukleotidovych sekvenci

. dalsi varianty jako napf. MEGABLAST pro identifikaci
totoznych nebo velice podobnych sekvenci (vyhledava
dlouhé podobné useky nukl. sekvenci)

BLASTX

. vyhledavani podobnosti k proteinu v databazi
nukleotidovych sekvenci pfelozenych do sekvence aa
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Analyticke nastroje
specializovaneé typy BLASTu

V soucCasnosti existuje cela rad specializovanych verzi
programu BLAST

TBLASTN
. vyhledavani k sekvenci nukleotidu pFelozené do
sekvence aa v databazi proteinu

TBLASTX

. vyhledavani k sekvenci nukleotidi pFeloZzené do
sekvence aa v databazi nukleotidovych sekvenci
prelozenych do sekvence aa
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Analyticke nastroje
specializovaneé typy BLASTu

V soucCasnosti existuje cela rad specializovanych verzi
programu BLAST

PSI-BLAST (Position-Specific Iterated Blast)

. Prvnim krokem je standardni BLAST, pfi kterém PSI-
BLAST identifikuje skupinu podobnych sekvenci s E
hodnotou lepSi neZ minimalni hodnota (standardné 0,005)

. PSI-BLAST wvytvafi pro kazdé pfifazeni tzv. PSSM
(position specific substitution matrix)

. PSSM matice zohlednuje vyskyt jedné aminokyseliny ve
stejné pozici se zvySenou frekvenci u sekvenci
identifikovanych jako podobné v prvnim kole pomoci
BLAST, coz muze znamenat funkéni konzervovanost
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Analyticke nastroje
specializovaneé typy BLASTu

V soucCasnosti existuje cela rad specializovanych verzi
programu BLAST

PHI-BLAST (Pattern-Hit InitiatedBlast)

. Uréen k identifikaci specifické sekvence, napf. motivu
(pattern) v sekvenci podobnych proteinovych sekvenci

. Sekvenci motivu je tfeba vlozit pomoci specialniho
syntaxu

. [LVIMF] znamena bud Leu, Val, lle, Met nebo Phe

. - je oddélovnik (neznamena nic)
. X(5) znamena 5 jakychkoliv aminokyselin
. X(3, 5) znamena 3 az 5 jakychkoliv aminokyselin
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Analyticke nastroje
specializovaneé typy BLASTu

Priklad vyhledavani pomoci PHI-BLAST

IGERT ITOGERADS W & 4 NORET
AYAVGEDVECLVMDVC I~FET~ LLGPCMDIMERNISHYEEQLVEMEGS Z‘TT'LI TITLI )

[LIVMEF] -G-E-x - [LIVM] -x(5,11) -R- [ETAQ] -A-x- [LIVMA] -x- [STACV] .
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Vyhledavani sekvencnich motiva, otevienych
Gtecich ramcu, restrikCnich mist....
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Analytickeé nastroje

http://workbench.sdsc.edu/

Biology WorkBench

click hari 1o
toggio bolwoon WE

'|- .-' rr.-; = v
menus and buttons Moved! RELP:/ ‘workbenc }" *, edu,

Version 3.2

beta-glucosidase

[¥] GBEPLM:204655 Hordeum vulgare L. beta-glucosidase (BGQ60) gene, complete cids.
[J] GBEPLM:170248 Nicotiana tabacum glucan beta-1,3-glucosidase gene, complete cds.

[ Select AL |

%
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[NEXT] [BOTTOM]

Nicotiana tabacum glucan beta-1,3-glucosidase gene, complete cds.
GEBPLN:170248, 4699 bp

G TCCC TG EEEC ARGGGCAR R ACTT T T NG TARATGGAR AR ATATTATACC ARGTH GTAATA
':TI‘.HI._ AR TTTGAR T A AC AR RGEEGC AR T T A TAT T T G CCTTATATC T T IGETCACAR R R AC
P;TMMTATL cC P;Tl._ c "}MATIL CARATGETCCATTATCGECARGTAGCTT ICTTTAATTATAGTTAGTT

CoRRGTCCATC ATC TTRAGE TG
CATTRARRRTARTGARTTTT.

c TI'I'I‘I._ EL' FhG
ATRGARATTT

TI'.P;TI'I'.B.'I'I..-'IL-P;L-TB.TI'I'I'P;L:CMT-:HI‘I:'E'ETI'B.'-:TI..-TI'L-.P.;'I"E '-:M'I'I..-l..- -:TP.;'I‘I..-I.. 'I\.-MT.BM‘I"ECB
GTAAGARAGTTAGARA A TTTTCAT TAR A TCARTTCATATART T TARRA R TATTAGATATGGAGC ACTTANS
ATRCARTARARARAGATGTACCGTTARTAATAARAGATAAGATAGAGTT T TAAATAGEAAARARRRRRCEHFTT
CEAGACACTCTTATGEA GGG TG TC T C ARG TAGATTCTCATTC ATTGC TC TEETEGCARTAGCARRAR

GACATCTTACTC TTARAGATAC MGCGAGCCACTC TAC AR TCTTCTATT G TATACTC AR ATGARMGTTTTA
GAGARRC T AR T T T AR TAC T T T TAAGGEARTTCARR R TACEGACCARTATTTATTACTTRACTTAC
TTATAGTTAA A TGAT AT AR TTT TATTTTAR R TTTGARTTGAR LA TATTAR R TTACTTGATTTARTATAR
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Analytickeé nastroje

Regex pattern:

0 sequences were searched

1 matech was found

Matches are mdicated m blue

ChG :P;TA'I":':':P;TP;TITL TM' :TTTHTL TCC TMTITAL_ ATCTCAAC TMTP;TI'M' :MATI‘MAL :r':rTP;
CRGC MATI._ P;TMM‘I‘I‘I‘IL CTC TMA"E}M' GAC MT' :P..P;'I‘l._ CGETTACTSATTC ATI‘I"' GCCTTTTCAGAS
TCTGCA

G.!LG.!LTI""'

TI‘ILTI'I‘ILTL_ 'I'l._ BC TA'I'I'IT.ILC C' MA'I" :rIL'I'C G"E'rTI‘AI FTC TI'I._ AT l:rM'I‘l._ CRGETATCCTC MTMA'I“'E‘:C‘L
GTRRGARGTTAGRARR A TTTTCAT AR R TCARTICATATARTTTARRRATATTAGETATSGAGC ACTTARG
ATRCAATARARRAGATETACCGTTARTARATARRMGATARGATAGAGT T T TAARTAGEARAARRRARRRACEHFTT
ST T GETC T ARG TAGATTCTCATTC ATTGC TC TEETGCARTAGCARRAR
GRCATC TI‘P;' G5 C A A T T T TATT G TATACTCARRATGARRGTTTTE
GAGARCTTTC P..P..P.;'I": - 'I" CARCTAC TITI‘M GGGAATTCARRRTACGACCARTATTTATTACTTACTTAC
TTATAGTTARAATGATATGA AT T T AT T T TARRTT AT TGARRATATTARATTACTIGAT T TARATATAR
ACRRTAGATATCGCTARAGTATTTACCACARRC ATGEAGATACTAC AGARGATTTTATTATT G TARCGAT
GATTRRAGC AGC TATTC AT TGET TG TGO AGGATGAR A, GTARCTAGCTATRATTTCTTTTGTARRGT
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Frame 1, 1 stop codon

E L P W & A FE 2 E L F A K W E N I I P =5
gagctcccttggggggcaagggcaaaactttttgctaaatggaaaaatattataccaagt
v ¢ N 5 ¥ 5 I I W KE & A N L T I L P L
gtttgtaatagttactcaatttgaattaacaaaggggcaaatttgactattttgccctta

ao

G & 0 & 9 W F L L N G E I
gggggcaagggeaaaacttbtbgetaaatggaaaaatattatacecaagtyg

L
coctibg
I v T @ F E L T K ¢ @ I *# L F £ P
ttgtaatagbtactocaatttgaattaacaaaggggeaaatttgactatttbgecetta

6l

1z0
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=— Linear Map of Sequence:

BslI

1
4
5
4]

Tsp308T
500T

Le W S L %
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Selected Sequence(s)

# Lycopersicon esculentum beta- 1,3-glucanase mBENA, complete cds.,
Capsicum annuum clone GC 170 beta- 1, 3-glucanase-like protein zene,
Hicotiana tabacum glucan beta- 1,3-glucosidase gene, complete cds .,
Hicotiana plumbaginifolia beta-(1,3)-glucanase gene for a vacuolar,
Hordeum vulzare L. beta-glucosidase (BGOQ60) gene, complete cds.

Downloar a Posts cript version of the output

CTITGCTTGOTCICTECTTGACAACTICGAGTRRAGACTCGRCTACACTGECCGTITCGE BOLAESS

170381
11321183
AEA 170248
CAGTCAAATCATICACACAACTOCAAAAACAACOCAAMATCGRTAAARALLL 19E8E
CATERTCTATGTGRACTTCAATACTCTRAAGAGRTAGCCCAAGRACTCAGECTTETRG BOLESS

] Iran

e .mnumﬁuc'rm'rg]uﬂ'ruu'rmmuum E@ELTT@E&TB&E 170381

11321183

R AE TOATT 'I'ITGT.&.&G I-T.&ATT A 170248
ACCATGTTTACALNWNTG) GICCA I!GBB I-'I'A'.I"I"I' 19E8E
CAAGAACATOCTC WECG AAI]AAI]AI}EAGGT I-GGAAAGA I-GGGAG G BOLESS

FEHCAACAACTTGCCATCACRE R L]
11321163

T tﬂGGTﬁA A . 170248
HCGECTEAA . 19686
[ A A A

(KGR CT A

170381
11321183
TOTACAAGTCAAGAAACAT! 170248
TGTAGAAGTGAAGAAAGAT A 196886
. BOLESS
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17035381
115211063
170248

19036

304600




Analyticke nastroje

VPCR http://elanor.sci.muni.cz/LMFR/vpcr/

AROTIT DO HLOAT LIME#

Rearch wsing | BLAST 4 |inthe &

Primer
Primer 2
Primer 3
Primer
Primer

Primer &

|' Do ECE! ;
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1o00n

S0an

3000

2500
20

1500

1000
an0
Gno
F00
=0
500

W GG HC_00E076.1 2254475 2255554

400

[y
=
=

S0

Read 2 priverss 15 matches and 1 amglicons. TERP=S0oC
FCR limited by Taq in cucle 19
Oile—06 G19 NC_003076.1 2254473 2255554 1 2
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Dalsi www genomove nastroje
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www analytické nastroje

» TIGR (The Institute for Genomic Research, http://www.tigr.org/software/)

ncstitute for Genomic

Software T

Certified Open Source Software. Click on the links below to get more information
about the various packages and to download the source code.

iy _ TIGR has many software systems available for free download. All of them are OSI
Grid Computing @

Finishing Microarray - MIDAS, MADAM, MEV, Spotfinder

Grid Computing - BLAST, HMMsearch, Panda, Genomic Assembly, Mummer

Alignment
ing / Finishing - AMOS, BAMBUS. AutoEditor, Assembler, Lucy

Gene Finding/

Annotation Alignment - MUMmer, AAT package

Other e Finding / Annotation - DAGchainer, MANATEE, PIRATE, PASA, GlimmerHMM, etc.,

ch | Contact Us
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shrnuti

= Role BIOINFORMATIKY v souéasném pojeti FUNKCNI
GENOMIKY

= Databaze
Spektrum ,on-line”“ zdroju
PRIMARNI, SEKUNDARNI a STRUKTURALNI
databaze
GENOMOVE zdroje

= Analyticke nastroje
Vyhledavani homologii

Vyhledavani sekvencnich motivd, otevienych
Ctecich ramcu, restrikCnich mist....

DalSi www genomove nastroje
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diskuse
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