Struktara eukaryotickych génov

Proces tvorby proteinov:
DNA: — T ) T
: :  prepis, transkripcia (transcription)
- skopiruj savisly usek DNA

pre-mRNA:  [——— |
" " .-~ zostrih RNA (RNA splicing)
- vystrihni intrény (introns)

MRNA: s e s

preklad, translacia (translation)
- preloz kodony, trojice nukleotidov,
na amino kyseliny
protein: [
exon:
] UTR (untranslated region) ———= intrén
B kodovaci exdn intergenic region (medzigénovy Usek)

Translacia: tri bazy mRNA (kodén) — aminokyselina proteinu
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Bioinformaticky problém: Hladanie génov
Ciel': oznac kazda bazu ako intrén/exén/medzigénovy asek

cggtgaaactgcacgattgttgctggcttaaagatagaccaatcagagtgtgtaacgtca
tatttagcgtcttctatcatccaatcactgcactttacacactataaatagagcagctca
tgggegtatttgegetagtgttgggtgttccgetgtgetgtttttccgt cAtgECEegea
e EeeEEEEctctactggtggcaaggegeccacgcaaacagttggecacta
aggcagceccgcaaaagegeteccggecaccggeggegtgaaaaagecccaccgetaccgge
cgggcaccgtggectctgegegagatccgecgttatcagaagtccactgaactgettattc
B EEeeEEeEeeEE -t gcgcgagattgcgcaggactttaaaacag g

gtttccagagctccgetgtgatggectctgcaggaggegtgegaggectacttggtaggge

tatttgaggacactaacctgtgcgccatccacgccaagegegtcactatcatgecccaagg

gcaticcagetcgecccgeegcatccgeggagagagggegtgattactgtggtctctctgac
gén 1 gén 2

— (] T
== Medzigénovy usek— Intrén I Kodujuci exon




Ako spozname gény?

Signaly na hraniciach exénov:
kratke retazce, kde sa viazu komplexy zicastnujiice sa na expresii génu

promoter start of branch translation| polyA add.
signals | translation site stop site
start of donor acceptor AATAAA
transcription site site box

m=m Medzigénovy Usek — Intrén I Kodujuci exon

Intron

Priklad siﬁnélu: donor splice site

ccatcccctatatttatggcaggtgaggaaagggtgggggetgggs
attcatcatcatgggtgcatcggtgagtatctcccaggccccaatc

agaagatctaccccaccatctggtaagtgtgtcccaccactgecccc
acagagtgagcccttcttcaaggtgggtggtgtcagggectccccce
acgagtcctgcatgagccagatgtaaggecttgeccgttgecctccect
tgcagaacctcatggtgctgaggtggggccaagectgggeeggggg
tcgatgaatttgggatcatccggtgagagctcttcctctctectgg
agatgacgtccgtgatgagaaggtagggggtgcaccccagtcccca
gtggagaatgagaggtgggatggtaggtgatgccttcgaggeccag
tttcttgtggctattttaaaaggtaattcatggagaaatagaaaaa
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Ako spozname gény?

Zlozenie sekvencie:
e ina frekvencia k-tic baz v kédujicich a nekédujicich tsekoch,
e kodujice tseky s 3-periodické,

e stop kodény (TAA, TGA, TAG) len na konci posledného
kédovacieho exdénu.

Priklad: ak uvazujeme len jednotlivé bazy, exény maji viac C a G
(I'udsky geném)

a C g t
kédujaci exén @l | 0.26 0.26 0.32 0.16
B 030 024 020 0.26
Bl 017 032 031 020
intrén 026 022 022 0.30
medzig. Gsek 0.27 0.23 0.23 0.27
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HMM na hladanie génov: 3-periodické exdny

Kodon (trojica baz) — jedna aminokyselina

A - -’ - o - -’ - -

Namiesto jedného stavu pre exédn pouzijeme tri stavy v cykle.
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Pr(A;|Ai_1)
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Nové stavy maja odlisné emisné pravdepodobnosti
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0.26 0.26 0.32 0.16
0.30 0.24 0.20 0.26
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HMM na hladanie génov: konzistentné koddny

Intrén moze prerusit kodén uprostred, chceme pokracovat, kde sme

prestali.
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HMM na hladanie génov: signaly
Exo6n Intrén

ccatcccctatatttatggcaggtgaggaaagggtgggggetgegee
attcatcatcatgggtgcatcggtgagtatctcccaggeccccaatce

agaagatctaccccaccatctggtaagtgtgtcccaccactgcccc
acagagtgagcccttcttcaaggtgggtggtgtcagggecctccccc
acgagtcctgcatgagccagatgtaaggcttgeccgttgecctccect
tgcagaacctcatggtgctgaggtggggccaagectgggeecggggg
tcgatgaatttigggatcatccggtgagagctcttcctctctcctgg
agatgacgtccgtgatgagaaggtagggggtgcaccccagtcccca
gtggagaatgagaggtgggatggtaggtgatgccttcgaggecccag
tttcttgtggctattttaaaaggtaattcatggagaaatagaaaaa

Pridaj sériu stavov medzi exén a intrén:

0 00@®@--®®
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HMM na hladanie génov: celkovy model
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Stavy vyssich radov
Rad 0: emisna tabulka e urcuje Pr(S;|A;)
Rad 1: e urcuje Pr(S;|A;, S;_1)

A, S,_1 | a C g t

a 0.24 0.23 034 0.19
0.30 0.31 0.13 0.26
0.27 0.28 0.28 0.17
0.13 0.28 0.38 0.21
0.30 0.18 0.27 0.25
0.32 0.28 0.06 0.35
0.27 022 0.27 0.24
0.20 0.21 0.26 0.33

c¢ 0 O QP | 08 O

Na charakterizovanie exénov, intrénov atd pouzivame rad 4-5.
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