Pocitacové vyhledavani genu
a funkcnich oblasti na DNA



Hodnota genomovych sekvenci
zalezi na kvalite anotace

* Anotace — Charakterizace genomovych
vlastnosti s pouzitim vypocetnich a
experimentalnich metod

 Hledani genu:
— Predikce — Kde jsou geny lokalizovany?
— Podobnost — Jak geny vypadaji?
— Domeény — Jakou funkci maji proteiny?
— Funkce — V jakych metabolickych drahach?
— Evidence — Experimentalni dukaz genu



Hledani genu

* Geny tvori obsahovou slozku genomu
— Jedinecné sekvence odpoveédné za funkCni produkt
— Variabilni delka
— Mnohdy slozené z exonu a intronu

— Geny pro funkéni RNA
* RNA:I (interfering RNA)
* rRNA (ribosomal RNA)
« tRNA (transfer RNA)
« sSnRNA (small nuclear)
* snoRNA (small nucleolar)

« Jakym zpusobem vyhledavat geny?



Pristupy pro hledani genu

1. Metody zalozené na hledani podobnosti
S |iZ popsanymi geny
2. Metody srovnavaci genomiky
Srovnani vice dokoncenych genomu
Hledani konzervativnich oblasti

3. Vyuziti algoritmu a statistickych metod
pro analyzu sekvence

Hledani signalu
4. Integrovane pristupy



Integrovany pristup predikce genu
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Prokaryoticky versus eukaryoticky gen
vyzaduji odlisné pristupy

* Prokaryota

malé genomy 0.5 — 10-10° bp
Vysoka hustota kodujicich
sekvenci (>90%)

Zadné introny (vyjimky Archea,

fagy)

Hledani otevienych Ctecich
ramcu

Doplnéno napr. hledanim
signall pro vazebna mista
ribozému

Operony: jeden transkript,
mnoho genu

Uspé&snost cca 99 %
Problémy: prekryvajici se
OREFs, kratké geny, mista TSS
a promotory

« Eukaryota

Velké genomy 107 — 100 bp

Nizka hustota kodujicich
sekvenci (<50%)

UTRs
Struktura intron/exon

Statistické modely frekvenci
nukleotidu

Sledovani zavislosti pritomnych
ve strukture kodonu

Obsah GC
Pfesnost dosahuje cca 50 %
Problémy: mnoho!

» postranskripéni modifikace
* alternativni sestrih



Priklady velikosti genomu

Druh Velikost | Genu | Genu/Mb

H. sapiens 3200 Mb| 22 000 I
D. melanogaster 137 Mb| 13 338 97
C. elegans 85,5 Mb| 18 266 214
A. thaliana 115 Mb| 25 800 224
S. cerevisiae 15Mb| 6144 410
E. coli 46 Mb| 4300 934




1. Metody zalozené na hledani
podobnosti s jiz popsanymi geny

Zalozené na konzervativnim charakteru
sekvenci s urcitou funkci

Vyuzivaji nastroje pro lokalni nebo globalni
prilozeni sekvenci (BLAST, FASTA, LAGAN,
AVID, atd.)

Nemohou identifikovat geny, kterée nejsou v
databazi (~50% genu)

Omezeni u sekvenci s nizkou podobnosti



Metody zalozené na hledani
podobnosti

 Databaze

— Proteiny
— cDNA (evidence RNA)

— EST, UniGene
* Nastroje pro parové prilozeni sekvenci
umozAujici analyzu genu
— Hledani genu na zakladé podobnosti sekvenci proteint
* blastx
* tblastn

» fastX
« genomové prohlizece



2. Srovnavaci genomika —

hledani na zaklade homologie

Hledani zalozené na predpokladu, ze kodujici
sekvence jsou vice konzervativni nez nekodujici

Dva pristupy:
— intra-genomicky (genove rodiny)
— inter-genomicky (mezi druhy)

Mnohonasobneé prilozeni homologickych oblasti
— exony
— regulacni oblasti

Obtizné stanoveni limitu podobnosti a optimalni
evolucni vzdalenosti



Co je srovhavano?

* Lokalizace genli v genomu

« Struktura gent
— Pocet exonu
— Délky exonu
— Délky intronu
— Podobnost sekvenci

* Vlastnosti genu
— Mista sestrihu
— Vyuziti kodonu
— Konzervované sekvence



ProC pouzivat pristupy srovnavaci genomiky ?

« Konzervovanost sekvenci v prubéhu znaénych evoluénich
vzdalenosti znacCi specifickou funkci (geny, funkcni-
regulacni oblasti)

 Ztrata konzervovanosti behem kratkych evolucnich
vzdalenosti znacCi adaptivni evoluci

0 Vista Browser 2.0 - Netscape

eeeeeeeeeeeee

Ell@%@'\@@

eeeeeeee (Base) genome:

C13arf24
LR B L IR L h] TR TR TN RN T T T T IR T T 11111 1}
uman s s
i [ J I I l
Paosition (gene name or chr: sstart-end): 1 SI panz
hr13:69 59 -7 3124

— T PSP o) |~

= R 0T i |-

......
IIIIIIIIIIII

4 E ﬁ
Annotations: Fepeats: | | |l “ ‘ ‘l| ‘ ||x " Il hd Fugu
4 Gene ™= L|ME ; e e e e -

n BO.8h 70. 7060 70,8 71h

Ex =i TR || Geem  esEW  TOM 703M 704
uT s SINE
s ERLA :
EN T A : : chimpanzee Arachne azsembly, | Build 1 %ergion 1 [UCSC: panTrol) [LAGAN]
Contigs: =i wDowr 2 Oct 2003 Mouse Genome Aszembly (MLAGAN)
— Contig icken Gen [l i () i
=0 [SLAGAN]

4y findaw resized: 1016503 [1] AutoBesize




Konzervativni charakter regulacnich
oblasti a exonu

Multi-Species Comparative Analysis
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Lokalni versus globalizovaneé
sekvencni prilozeni
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Priklad srovnani lokusu a chromozomu

Charakterizace rozdill umoziuje odhalit mechanismy zmén
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Probléem globalniho prilozeni

Nalezeni nejefektivnejsi transformace jedné
sekvence do druhé vyzaduje vyuZiti pristupu

pro identifikaci prestaveb ) _
 Bodove zmeny,

delece
> > > e |nverze
< S * Translokace
7  Duplikace
> > > >

« Kombinace
uvedenych zmen



Zakladni zdroje a pristupy

 Databaze

— NCBI: Genomy, Geny, Proteiny, SNPs, ESTs,
Taxonomie, atd.

— databaze genomovych center

* Analyticky software

— Databazové dotazy (nalezeni podobnych sekvenci),
algoritmy pro prilozeni, shlukova analyza,
vyhledavani repetic, predikce genu

* Algoritmy pro dlouha globalni prilozeni
— lokalni prilozeni s rozSifenym vkladanim mezer — citlive, ale
malo specifické pro dlouhé sekvence

« BLASTZ
« BLAT

— globalni prilozeni
 AVID
« LAGAN
 S-LAGAN
« MAVID, MLAGAN



AVID

« Umoznuje srovnani pouze homolognich
sekvenci bez duplikaci, inverzi nebo
translokaci

* Pokud je aplikovan na celé genomy,
vyzaduje predem pripravu a identifikaci
vzajemneé si odpovidajicich regionu



LAGAN
(Limited Area Global Alignment)

* Umoznuje srovnat mnohem delsi
sekvence nez AVID v dusledku jiného
algoritmu pro identifikaci vzajemne
odpovidajicich si useku

* Pouziva se spolecné s naslednym
lokalnim prilozenim dlouhych sekvenci
(BLAT)

—rat — mouse
—rat - human



Multi-LAGAN (MLAGAN)

* V porovnani s LAGAN provadi navic
mnohonasobna globalni prilozeni

* Nejprve provede prirazeni vice
pribuznych genomu a nasledné
prifazuje genomy vice fylogeneticky
vzdalene

* Umoznuje konstrukci fylogenetickych
stromu na zakladé globalniho prilozeni
genomu



Shuffle-LAGAN (S-LAGAN)

 Slouzi pro globalni pfilozeni kompletnich
sekvenci genomu

* Detekuje genomova preskupeni a inverze

* Poskytuje prirazeni vsech kombinaci
viozenych sekvenci



Precomputed alignments

U vyznamnych skupin organismu jsou k

dispozici rozsahla mezidruhova srovnani

— UC Santa Cruz/PennState (translated BLAT or BLASTZ)
— Berkeley Genome Pipeline (BLAT/AVID)

— Ensembl (Phusion/Blastn)

— Vista Genome Server (LAGAN/SLAGAN/AVID)

— NMPDR (National Microbial Pathogen Data Resource)




Vista Tools

http://genome.lbl.gov/vista/index.shtml

;\/I I S;[ A‘_-‘ Tools for Comparative Genomics L O [ s e

VISTA Home Custom Alignment Browser Enhancer OB Downloads Publications Help

This web site will be down for maintenance on Tuesday Nov. 11, 2014. Sorry for the inconvenience.

VISTA is 8 comprehensive suite of programs and databases for comparative analysis of genomicsequences. There are two ways of using VISTA - you can submit your own sequences and alignments for
analysis (WISTA servers) or examine pre-computed whole-genome alignments of different species.

Submit Your Sequences Precomputed Alignments Mew taol from VISTA family!

myISTA VISTA Browser VISTA ion Viewer [RViever]
is an interactive on-line tool for
Comparing Snd prioritzing

= genomic intereals.

- Updates
April 2014
» m\1STA #» VISTA-Point Updated the Sorghum, Monkey flowsr, Moss,
Allign and compare your sequences from multiple species Apcess complete dats and wisusl presentstion of psirwize and Mare, Medicage, Switchgrass, and Soybean
multiple slignments of whole genomse sssembliss. assamblies, and addsd § new plants: C.
= IWISTA grandiflora, Drummond's rockeress, Turnip
Locate regulstony sequences in your dats using comparative = WISTA Browser mustard, A halleri, and Halls panicgrass.
sequence anahysis and transcription factor binding site search. Examine pre-computed pairsise and multiple alignments of whols
genome assemblizs. 180 Mew whole-genoms plant alignments ars
= gWISTA added to VISTA Browser.
Compare your sequences against whole-genome assemblies. #  Whole Genome rVISTA
|dentify transcription factor binding sites that sre conserved August 2013
= wgWISTA betwsen species and ower-representsd in upstresm regions of Updatau‘llhe C. elegans and C. briggsas
Align pair of sequences up to 10Mb long (finished or draft) groups of genes. assemblies, and added & new worms:

brenner, C. remanei, C. jsponics, C. sp. 11,
and C; angans.

including microbial whole-genome assemblies.
= Microbial Genomes
Access pre-computed full scaffold ahignments for microbisl

genomes through the VISTA component of IMG. » Wista News Archive

= Enhancer DB = JG| Genome Portal #  Other Projects
Experimentslhy validated human noncoding Find WISTA alignments for 3 number of genomes s Phylo-WISTA
fragments with gene enhancer sctivity as sequenced in the Department of Energy Joint § TresQ-Vists
assessed in transgenic mice. Genome Institste hittp:igenome . igips . ong FEa

hittp: /Venhancer. bl gow/
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Other Genome Browsers
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Ensembl Genome Browser

About Ensembl Ensembl Species

Ensembl is a joint project between

Human v.9.3081 2Dec 2002
.- EMBL - EBI and the Sanger Instiute to
develop a software system which ___Mouse ) v.8.3a1 2Dec 2002
ProcUCEs and mairtains automatic Rat v.811 25 Now 2002
annatation on eukaryatic genomes.
@ £ i imeriy funded by the _Zebisth: ) vt iR
Wielicome Trust. Access o al the dela _ Fugu ) v.811 16 Now 2002
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possible autametic annotation for eukaryotic genomes
Asvailable nove are human, mouse, zebrafish, and mosguitn

Help and documentation
Cthers will be adced soon.

» Species-specific documentation is avaiable via the
species home pages above.

Take the Ensembl tour, go thraugh & step-by-step worked
example, or read this short pager in Nucleic Acids
Research

» For context-sensitve help an any web page dick:

For an intraduction to the Ensembl project, take the Ensembl
tour, and then go through a step-by-step worked example
wihich introduces Ensembl's main functions. For mors
information rescithis short paper in Nucleic Acids Research.

For &l encuiries, please cortact the Ensembl Hejodesk
(helpreskiensembl ore)
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http://www.wormbase.org/db/seq/gbrowse
http://www.ncbi.nlm.nih.gov/mapview/
http://www.ensembl.org/
http://www.ncbi.nlm.nih.gov/mapview/static/MVstart.html
http://www.bdgp.org/annot/apollo/
http://genome.ucsc.edu/cgi-bin/hgGateway?org=human

Odhaleni genu s pouzitim ESTs

« Expressed Sequence Tags (ESTSs)
reprezentuji sekvence exprimovanych

genu (cDNA).

» Jestlize se oblast shoduje s EST s
vysokou stringenci, pravdepodobne se
jedna o gen

— EST podava presnou predikci hranic
exonu.



3. Predikce kodujici oblasti na
zakladeé hledani signalu

* Prokaryota

— Hledani otevienych Ctecich ramcu doplnéné hledanim
konzervativnich signalu v transkripcnich jednotkach

— ORF Finder (Open Reading Frame Finder)
http://www.ncbi.nim.nih.gov/gorf/gorf.html
* Eukaryota
— Predikce promotoru
— Predikce polyA-signalu
— Predikce mist sestfihu a start/stop kodonu



http://www.ncbi.nlm.nih.gov/gorf/gorf.html

Vypocetni pristupy
Klicove jsou signaly pro odhaleni genu

iniciacni a terminacni kodony
promotory

vazebna mista pro ribozomy (RBS)
mista sestrihu

terminatory transkripce
polyadenylaCcni mista

vazebna mista pro transkripcni faktory



Model pro
hledani
jednoduchych
genu

isolated gene

intergenic region

overlapping genes series
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Struktura prokaryotickeé
transkripcni jednotky

promotor
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Konzervativni struktury v promotoru
prokaryot

mRNA

5" e PUPUPUP uP uP uP uPu AUG

-0 0 +1 .

Promoter ,t ]

transcription start site

mRNA
-30 region -10 region
TTGACA TATAAT
AACTGT ATATTA
-36 -31 -12 -7 +1 +10 +20
Pribnow box Ribosomal binding site
TTGACA TATAAT GGAGG
82 84 79 64 53 45% 79 95 44 59 51 96%

consensus sequences



Signaly v jednoduchém strukturnim genu

fem
1
71
141
211
281
351
421
491
561
631
701
i |
841
911

gene
ATATGGTCAGTGCATATAAAATTTGTTATCATTAGAGTAATTAAAGGIEANIIAEIAACTTTTGGAATCA
TTCTCATHIBGTTATCTTTTAGTCAAAATAGAAGTCATAGCT TAGAACAATCTTTAAAAGAAG
GATATTCACAAATGGCTGATTTAAATCTCTCCCTAGCGAACGAAGCTTTTCCGATAGAGTGTGAAGCATG
CGATTGCAACGAAACATATTTATCTTCTAATTCAACGAATGAATCATTAGACGAGGAGATGTTTATTTAG
CAGATTTATCACCAGTACAGGGATCTGAACAAGGGGGAGTCAGACCTGTAGTCATAATTCAAAATGATAC
TGGTAATAAATATAGTCCTACAGTTATTGTTGCGGCAATAACTGGTAGGATTAATAAAGCGAAAATACCG
ACACATGTAGAGATTGAAAAGAAAAAGTATAAGTTGGATAAAGACTCAGTTATATTATTAGAACAAATTC
GTACACTTGATAAAAAACGATTGAAAGAAAAACTGACGTACTTATCCGATGATAAAATGAAAGAAGTAGA
TAATGCACTAATGATTAGTTTAGGGCTGAATGCAGTAGCTCACCAGAAAAATIFABGCGTCTATTATATGT
ATTTTTCAGAGATAAATAAAATATTGATATAAAAGACAATAACTTTATAATAATTATAACTATTTCTAAA
TTCTGTACGAAGAATTTTCTTATAAACAAAGATTTTAGCAAATACCAGTTATGATATTCATATTTTTTAT
TATAAAAGGATGTCTTAAGTTTTTTAGGET T TAGG AT CCATCETANAGT TTTTTTTAGCTTAAAAGTA
TCATCTACAGCAAAATTGCAAACGACAAAAT TGATAAGTGCAATTAAATAAATGTTAGTAAGTGAATCAT
AATTATCCTTGCTTAAGCATTTGCTTTGTAAGGGAAGTGAGGAGGCAACTAATCG 965

rsbU gene

70
140
210
280
350
420
490
560
630
700
770
840
910



Signaly — senzory ve strukture
eukaryotickéeho genu

Start codon codons Donor site

ya
d. a
N—
Transcription
start\

Promoter

Intron ,
_‘4';{ J..v.:z?. > — -

p —

g Poly-A site

Stop codon  msm 7
P GGCAGAAATMQ

GATCCCCATGCCTGAGGGCCCCTC f
\”\ e




Metody pro vyhledavani signalu

* hledani konvencni sekvence spolu
s moznostmi pripustnych odchylek

* pouziti vazenych matic
— kazda pozice vzoru signalu pripousti shodu
s jakymkoli zbytkem

— ruzneé zbytky maji v kazdeé pozici prirazenou
jinou vyznamnost



Priklad konsenzni sekvence signalu

« Ziskana vybérem nejCasteji se vyskytujici baze v kazdé
pozici mnohonasobneého prilozeni prislusne
subsekvence naseho zajmu

TACGAT
TATAAT
TATAAT
GATACT
TATGAT
TATGTT

konsensus SequenCe my\Ny.Y\NE

konsensus (IUPAC) | TATRNT

* Vede ke ztraté informaci a ziskani mnoha falesné
pozitivnich i negativnich vysledku



Priklad pozicni vazené matice
* Vyjadruje frekvenci kazdé baze v kazdé pozici prislusné
sekvence

TACGAT 12 3456
TATAAT A O0O6 0340
TATAAT C0O0 1010
GATACT G1 0 03 00
TATGAT T50 5016
TATGTT

« Skore kazdeho predpokladaného mista je vyjadreno
souctem hodnot z matice (prfevedeno na
pravdépodobnosti)

* Nevyhody:
— Je vyzadovana hraniCni hodnota
— Predpoklada nezavislost sousedicich bazi



Priklad signalu

RBS (vazebné
misto pro ribozom)




Vazebné misto pro ribozom (RBS) a
iniciacni kodon ATG u E. coll
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Poziché vazena matice pro odvozeni
donoroveho mista sestrihu

Donor site

Position
ol -8 ...1-21-11 0|1 2 |...| 17
Al 26)...!160/9 0|1|54)...21
C|26|.../115/51 01| 2 |...| 27
G| 25|...112|78199| 0|41 |...| 27
T123]...113/81 1 (98] 3 |...| 25 il | e




\'4

Priklad signalu: mista sestrihu (mys)

-.-TTTTT1—rTTT T

acceptor D

——————

3 > exon



Statisticka analyza sekvence
predikovaného genu

» Dulezité je posouzeni charakteru
sekvence
— delka
— obsah GC

— statistické modely modely frekvenci
nukleotidu

— frekvence
vyuziti kodonu



Testovani ORF - vyuziti kodonu
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Testovani ORF — frekvence nukleotidu
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Markovovy modely

* Vyjadruji pravdepodobnost sekvencnich udalosti

* NejCasteji pouzivane statisticke modely pro
hledani genu




Priklad komplexniho algoritmu se
skrytymi Markovovy modely (HMM)
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Priklad komplexniho algoritmu se
skrytymi Markovovy modely (HMM)
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Predikce mist sestrihu
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Popularni programy pro predikci genu

* Programy vyuzivajici explicitni pravidla
— GeneFinder
* Programy zalozené na ,Hidden Markov
Models”
— GeneMark
— Glimmer
— GenScan
— TwinScan
* Programy vyuzivajici neuronove site
— Grall,
— GrailEXP



Srovnani ruznych pristupu pro
vyhledavani genu

_:r.aank A :nsa,.k A
AVAVANAVA

117 95

GeneMark.hmm

GeneMark.hmm

B. subtilis E. coli



GeneMark

http://opal.biology.gatech.edu/GeneMark/

What's New:
Gene identification in nowvel
eukaryotic genomes by self-

Supported
MIH
- Wg,,
Y

GeneMark
& family of gene prediction programs developed by Mark
Borodovsky's Bioinformatics Group at the Georgia

Institute of Technology ,Atlanta, Georgia, USA.

Gene Prediction in Bacteria, Archaea and
Metagenomes

For bacterial and archasal gene prediction you can
use the parallel combination of GeneMark-P and
GeneMarlk. hmm-P. For a novel genome you can use
gither the Heuristic models option {if the sequence
is shorter than 200 kb) or the self-training program
GeneMarks (aka GeneMark.hmm-F3S).

Gene Prediction in Eukaryotes

For eukaryotic gene prediction you can use the
parallel combination of GeneMark-E and
GeneMarlk. hmm-E. For a novel genome (the one
e whose name is not in the list of available models)
' vou can run GeneMark.hmm-ES, the self-training
program {just 10MB seqguence is needed for
training.

Gene Prediction in Viruses
For gene prediction in novel viruses and phages

vou can use GeneMark. hmm. Viral genome
annotations are accessible via WIOLIN database.

Gene Prediction in EST and cDNA

oy
i To analyze ESTs and cDMNAS vou can use
] i GeneMark-E,
18

training algorithm:
GeneMark.hmm-ES

Powered by IBM %

Borodovsky Group

Gene Prediction
Programs

« GeneMark
GeneMark, hmm
GeneMarks
Heuristic models
Frame-by-Frame

Information

« Background
« References
« In GenBank
o FAD

« Contact

Databases of
predicted genes

+ ProkaryotesClosed,
Updating

« Viruses/Phages
(YIOLIND

Models for Gene
Prediction

« Download


http://opal.biology.gatech.edu/GeneMark/

Glimmer

http://www.ncbi.nim.nih.gov/genomes/MICROBES/glimmer_3.cgi
.

Genome Project | Genome | Prokaryotic Projects | Collaborators |gMap| ProtMap |Taxl3|ot | BLAST |I—_|'P| Contact us |

| Genomes I

Genome Projects
Prokaryotic Projects
Microbial Genomes

Home
Microbial Genome Annotation Tools Complete Genomes
Draft Assemblies
GLIMMER iz a y=stem for finding genes in microbial DMNA, especially the genomes of bacteria and archasa. GLIMMER (Gene Locator and Registered
Interpolated Markov ModelER) uses interpolated Markov models to identify coding regions. Entrez Genome
i . . = i : 2 i b E | Submit a Genome I
* Delcher AL, Harmon O, Kasif 5, White O, Salzberg SL. Improved microbial gene identification with GLIMMER, Nucieic Acids Research rov——

2723 (1999}, 4636-4541.
* Salzberg S, Delcher A, Kasif 5, White 0. Microbial gene identification using interpolated Markov models, Nucleic Acids Research 26:2
(1998), 544-543.

Submission Guide
Register a Project
Submit a Genome
Submit Traces

Tools

Resources
Sequencing Centers
Collaborators
Statistics

Download GLIMMER from the Center for Bioinformatics and Computational Biclogy.

Upload vour sequance from fila:

Prochazet.. |

Or copy/paste your sequence FASTA here:




Genscan
http://genes.mit.edu/GENSCAN.htm|

The GENSCAN Web Server at MIT

Identification of complete gene structures in genomic DINA

I ?
—all For information about Genscan. click here

Server update, November, 2009: We've been recently upgrading the GENSCAN webserver hardware, which resulted in some problems in the output of GENSCAN. We apologize for the
inconvenence. These output errors were resolved.

Bl

This server provides access to the program Genscan for predicting the locations and exon-intron structures of genes in genomic sequences from a variety of organisme.

This server can accept sequences up to 1 million base pairs (1 hMbp) in length_ If wou have trouble with the web server or if you have a large number of sequences to process. request a local copy of the program
(see instructions at the bottom of this page).

Organior: | EEINE | Suboptional exon cutoft (optional: [NEENNA]
Sequence name (optionaD: [

Uplead your DINA sequence file (upper or lower case, spaces/numbers ignorad): —

Or paste your DINA sequence here (upper or lower case, spaces/numbers ignored):

Run GENSCAN




Predikce eukaryotickych genu:
GRAIL Il: vyuziva neuronove site

score of Bmers in candidate region

score of Gmers in flanking regions

Input layer



Uzitecnhé nastroje
Vyhledavace ORF
— NCBI: http://www.ncbi.nih.gov/qgorf/gorf.html

Predikce promotoru

— CSHL: http://rulai.cshl.org/software/index1.htm
— BDGP: fruitfly.org/seq tools/promoter.html

— |CG: TATA-Box predictor
Predikce polyA signalu
— CSHL: argon.cshl.org/tabaska/polyadq form.html

Predikce mist sestrihu
— BDGP: http://www.fruitfly.org/seq tools/splice.html

|dentifikace start/stop kodonu

— DNALC: Translator/ORF-Finder
— BCM: Searchlauncher



http://www.ncbi.nih.gov/gorf/gorf.html
http://rulai.cshl.org/software/index1.htm
http://www.fruitfly.org/seq_tools/promoter.html
http://wwwmgs.bionet.nsc.ru/mgs/programs/bdna/tata_bdna.html
http://argon.cshl.org/tabaska/polyadq_form.html
http://www.fruitfly.org/seq_tools/splice.html
http://www.dnalc.org/bioinformatics/dnalc_nucleotide_analyzer.htm#translator
http://searchlauncher.bcm.tmc.edu/seq-util/seq-util.html

Evaluace vyhledavacu genu

 Citlivost versus specificita

 Citlivost
— Kolik genu bylo nalezeno?
« Specificita

— Kolik predikovanych genu predstavuje
skutecne geny?



Nomenklatura pouzivana pri
anotacich genomu

Known Gene — Predikovany gen shodujici se v
celé délce se znamym experimentalne
dokazanym genem.

Putative Gene — Predikovany gen obsahujici
region homologicky s konzervovanym regionem
znamého genu. Also referred to as “like” or
“similar to”’.

Unknown Gene — Predikovany gen vykazujici
shodu s genem nebo EST, jejichz funkci
nezname.

Hypothetical Gene — Predikovany gen
nevykazujici vyznamnou podobnost k zadnemu
znamemu genu nebo EST.
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