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Před týdnem

Existujı́ techniky pro manipulaci, modifikaci, kopı́rovánı́ a
detekci DNA, RNA a proteinů.

◮ rekombinace a klonovánı́ DNA
◮ PCR
◮ hybridizace DNA a RNA
◮ měřenı́ aktivity proteinů
◮ DNA čipy, microarray, proteinové čipy
◮ zjišt’ovánı́ sekvence
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Outline

Anotace sekvence a genů
Anotace genomu
Identifikace genů
Homologie a podobnost
Bioinformatické databázy
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Sekvence DNA

>P12345 Yeast chromosome1
GATTACAGATTACAGATTACAGATTACAGATTACAG
ATTACAGATTACAGATTACAGATTACAGATTACAGA
TTACAGATTACAGATTACAGATTACAGATTACAGAT
TACAGATTAGAGATTACAGATTACAGATTACAGATT
ACAGATTACAGATTACAGATTACAGATTACAGATTA
CAGATTACAGATTACAGATTACAGATTACAGATTAC
AGATTACAGATTACAGATTACAGATTACAGATTACA
GATTACAGATTACAGATTACAGATTACAGATTACAG
ATTACAGATTACAGATTACAGATTACAGATTACAGA
TTACAGATTACAGATTACAGATTACAGATTACAGAT
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Anotovaná sekvence DNA

>P12345 Gen1 - protein alkoholdehydrogen áza
TATA TATAAA

CGATTGACGATGACGAT
start ATG
exon1 TACAGATTACAGATTACAGATTAAGATGT
intron1 CAGATTACAGATTACAGATTACACAGATTCA
exon2 AGATTACAGATTACAGATTACAGA
stop TAA

>P12346 Protein1
MASAQSFYLLDHNQNQNFDDHLAVDIVMILSHERFMN
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Anotace genomu
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Anotace genomu
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Anotace genomu http://www.ensembl.org/
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Způsoby identifikace genů in silico

◮ Experimentálnı́ metody (cDNA, EST)
◮ Komparativnı́ metody

◮ Selekčnı́ tlak
◮ Druh zachovaných mutacı́

◮ Strukturnı́ metody (GeneMark, GeneScan,GeneID)
◮ Detekce charakteristických signálů
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Identifikace genů podle charakteru mutacı́
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Využitı́ známé struktury genů

◮ intergenová DNA
◮ geny

◮ kódujı́cı́ protein
◮ statistika sekvence
◮ ORF
◮ exon/intron (u eukaryotů)
◮ promotor

◮ RNA geny (rRNA, tRNA, jiné)
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U prokaryotů 95-100% spolehlivost, u složitějšı́ch eukaryotů
90% na úrovni bazı́, 70% na úrovni exonů/intronů

◮ existence intronů
◮ většı́ genomy
◮ nı́zká hustota genů (<30%; 3% u Homo sapiens)
◮ alternativnı́ splicing (zhruba u poloviny genů)
◮ velké množstvı́ repetitivnı́ch sekvenı́ch
◮ občasný překryv genů
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Struktura genu (prokaryotická)
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Vztah transkripce a translace u prokaryotů
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Struktura genu (eukaryotická)
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Typické sekvence v eukaryotických genech

◮ Enhancer
◮ Promotor

◮ vazebnı́ mı́sto transkripčnı́ho faktoru (aktivátor, represor)
◮ TATA-box

◮ 5′-UTR
◮ Začátek transkripce

◮ Kódujı́cı́ oblast
◮ Začátek translace (často ATG)
◮ exony
◮ introny

◮ donor (ag/GTaagt)
◮ akceptor (cAG/gt)
◮ lariat (CU[AG]A[CU])

◮ terminátor translace (stop kodon = UAG—UAA—UGA)
◮ 3′-UTR

◮ polyadenylačnı́signál (AATAAA)
◮ terminátor transkripce
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Sestřih mRNA
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Sekvenčnı́ logo intronu
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detaily sestřihu
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Identifikace genů podle struktury
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Úspěšnost identifikace genů

Guigo et al, Genome Biology (2006)
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Přı́buzné geny majı́ podobnou funkci i sekvenci

Rost studoval proteiny s různou sekvenčnı́ podobnostı́. Zjistil,
že když je vı́c než 30% aminokyselin identických, proteiny majı́
velmi podobnou strukturu.
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Rost - prostor podobnosti
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Sı́t’ proteinů podle sekvenčnı́ podobnosti

Proteiny přepojené podle sekvnenčnı́ podobnosti. Každý z
30727 vrcholů reprezentuje protein, kazdá z 1,206,654 hran
podobnost. Seed Magazine, Červenec 2006
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homologie
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Přı́buznost a podobnost sekvencı́

◮ Homologie
bud’ je nebo nenı́

◮ Podobnost
lze kvantifikovat a stupňovat

Od určitého stupně podobnosti je homologii velmi
pravděpodobná. U proteinových sekvencı́ od cca. 30% identity.
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Rost - ”twilight zone”
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Podobnost sekvencı́

◮ bez zarovnánı́ (přiloženı́)
◮ např obsah n-gramů

◮ se zarovnánı́m (přiloženı́m)
◮ stejná délka, pozice si odpovı́dajı́
◮ libovolná délka, pozice přiřazujeme
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Rozdı́l mezi lokálnı́m a globálnı́m porovnávánı́m
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Matice pro hodnocenı́ podobnosti proteinových
sekvencı́
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Tabulka pro algoritmus dynamického programovánı́
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Tabulka pro algoritmus dynamického programovánı́
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Tabulka pro algoritmus dynamického programovánı́
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Tabulka pro algoritmus dynamického programovánı́
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Tabulka pro algoritmus dynamického programovánı́
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Přı́ště

Bioinformatické databázy
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Outline

Dodatek
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For Further Reading
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