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Pfred tydnem

Existuji techniky pro manipulaci, modifikaci, kopirovani a
detekci DNA, RNA a proteind.

rekombinace a klonovani DNA

PCR

hybridizace DNA a RNA

méfeni aktivity proteindi

DNA Cipy, microarray, proteinové Cipy

vV v v v. v Yy

zjistovani sekvence
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Outline

Anotace sekvence a gentl
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Sekvence DNA

>P12345 Yeast chromosomel

GATTACAGATTACAGATTACAGATTACAGATTACAG
ATTACAGATTACAGATTACAGATTACAGATTACAGA
TTACAGATTACAGATTACAGATTACAGATTACAGAT
TACAGATTAGAGATTACAGATTACAGATTACAGATT
ACAGATTACAGATTACAGATTACAGATTACAGATTA
CAGATTACAGATTACAGATTACAGATTACAGATTAC
AGATTACAGATTACAGATTACAGATTACAGATTACA
GATTACAGATTACAGATTACAGATTACAGATTACAG
ATTACAGATTACAGATTACAGATTACAGATTACAGA
TTACAGATTACAGATTACAGATTACAGATTACAGAT
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Anotovana sekvence DNA

>P12345 Genl - protein alkoholdehydrogen aza
TATA TATAAA

CGATTGACGATGACGAT
start ATG

exonl  TACAGATTACAGATTACAGATTAAGATGT
intronl CAGATTACAGATTACAGATTACACAGATTCA
exon2  AGATTACAGATTACAGATTACAGA

stop TAA

>P12346 Proteinl
MASAQSFYLLDHNQNQNFDDHLAVDIVMILSHERFMN

aculty-loga




Anotace genomu
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Anotace genomu
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Anotace genomu http://www.ensembl.org/
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ZpUsoby identifikace gent in silico

» Experimentalni metody (cDNA, EST)
» Komparativni metody

» Selekeni tlak
» Druh zachovanych mutaci

» Strukturni metody (GeneMark, GeneScan,GenelD)
» Detekce charakteristickych signall
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Identifikace genll podle charakteru mutaci

Gene Intergenic

[ Conserved [ | Mutation D Gap B Frameshlft
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Vyuziti znamé struktury gend

» intergenova DNA
» geny
» kodujici protein
> statistika sekvence
» ORF
» exon/intron (u eukaryot(l)
» promotor

» RNA geny (rRNA, tRNA, jiné)
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M v,

U prokaryotd 95-100% spolehlivost, u sloZitéjSich eukaryotl
90% na Grovni bazi, 70% na Grovni exond/intron(

>
>
>
>
|
>

existence intron(

vétsi genomy

nizka hustota genl (<30%; 3% u Homo sapiens)
alternativni splicing (zhruba u poloviny gen()
velké mnoZstvi repetitivnich sekvenich

obcasny prekryv genl
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Struktura genu (prokaryoticka)

RBS

Promoter FHIR Coding region

5' 3' DNA

3'UTR

5 I 2' RNA

Start Stop
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Vztah transkripce a translace u prokaryot

Coupled Transcription and Translaticn

DNA
7°>é<\__\f
New N
Polypeptide .
RNA Polymerase
mRNA
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Struktura genu (eukaryoticka)

: Coding region
upstream SRR 8.red 3UTR

enhancers —ata pox
Promoter Exon 3
~- Exon 1 Exon 2 * DNA
[ m— O s s BN

Intron 1 Intron 2

Initial transcript
5' cap (Still in nucleus) v 3' Poly-A tail

3] AAAAA

final MRNA
(in cytoplasm)

]

O I AAAAA
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Typické sekvence v eukaryotickych genech

Enhancer
Promotor
» vazebni misto transkripcéniho faktoru (aktivator, represor)
» TATA-box
5-UTR
» Zacatek transkripce
Kodujici oblast
» Zacatek translace (Casto ATG)
> exony
> introny
» donor (ag/GTaagt)
» akceptor (CAG/gt)
» lariat (CU[AG]A[CU])
» terminator translace (stop kodon = UAG—UAA—UGA)
3’-UTR
» polyadenylacnisignal (AATAAA) aculty-logg
» terminator transkripce
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Sestfih mRNA

Intron Retention (IR)
Form 1 [ —
GT  AG Fomz [
Cassette Exon (CE) 7
Form 1 [N I

Form 2

Multiple Splice Sites (MS)

Form 1 I
_% B e g <o 2 N
A G GT GT —
Form 3 I

Form4 [N 4
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Sekvencni logo intronu
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detaily sestfihu

~ [xon2

Splice junction
Exon 1y Exon2

Excised intron in lasrial form + Spliced exons

Gepyright 1939 Jofn Viiley e Sony, [ne. Al richts resarmed
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Identifikace genll podle struktury

Reverse strand: mirror reflection of above
Nature Reviews | Genetics
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Uspésnost identifikace gen(

[} M,mnmm Sega gunorne hummm M\mﬂ
i

! o
[} I ‘ 11
1 “y |t i i ; "
l ] 1 - i '

N ' v e i
l‘ H 1 ‘l, o 0
SEa | IEAEL B
i L] Sl T | I'
' ¥ i M |
it ! . "
[} L - [}
[
) Hﬂ ' ' i
e i |"'!EI
] '
n H e !

ihls

%%%%WW

Guigo et al, Genome Biology (2006)
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Pfribuzné geny maji podobnou funkci i sekvenci

Rost studoval proteiny s réiznou sekvencni podobnosti. Zjistil,
Ze kdyz je vic nez 30% aminokyselin identickych, proteiny maji
velmi podobnou strukturu.

aculty-loga




Rost - prostor podobnosti

protein A

ﬂ/ b1_dacy] m—

protein C =_ protein B
W |y b b_e5caa T
c1_human - —

bb1_eucci E—
——

T
c2_heltu T—
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Sit proteint podle sekvenéni podobnosti

Proteiny prepojené podle sekvnencni podobnosti. Kazdy z
30727 vrchold reprezentuje p[otein, kazdéa z 1,206,654 hran
podobnost. Seed Magazine, Cervenec 2006
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homologie

homologs

A

paralogs
N — By

frogu chick ot mouseu mouseﬁ chick[3 frogﬁ

f1-chain gene cham gene

oono dupllmlmn

early globin gene
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Pribuznost a podobnost sekvenci

» Homologie
bud je nebo neni

» Podobnost
Ize kvantifikovat a stupnovat

Od urcitého stupné podobnosti je homologii velmi
pravdépodobna. U proteinovych sekvenci od cca. 30% identity.
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Rost - "twilight zone”

aculty-log

=] F = = == DA



Podobnost sekvenci

» bez zarovnani (pfiloZeni)
» napf obsah n-gram{
» se zarovnanim (pfiloZzenim)
» stejna délka, pozice si odpovidaji
» libovolna délka, pozice prifazujeme
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Rozdil mezi lokalnim a globalnim porovnavanim

(A) local

PI3-kinase [BRHNSNIMVKDDGALFHIDEG
CAMPPK  [BTKPERLLIDRAGYIQVTREG

(B) global

10 20 30 40 50
PI3-kinase HALENLR--LEECRI---MSSAKRPLWLNWENPDIMSELLFQNNELIFKNGDDLRADMLT
CAMPPK  GNAAAAKKGXEQESVKEFLAKAKEDFLKKMENPAQGNTAHLDAFERIKTLGTGSFGRVML-

10 2 30 a 50
70 80 90 100 110
Pi3-kinase LQlIRIHE--NlHGNﬂGLDLRMLPYGCLSIGDCVGL]EWRNSHIIMG TRCKGELKGAL
CAMPPK  ~~~VKHMETGNHYANKILDKQKVYK-=~~~==~ LKQIEHTLNEKRILQAVNFPFLVKLEF
60 0 80 90 100
120 130 140 150

PI3-kinase QFNSHT-LHQWLKDKNKGEIYDAA--IDLFTRSCAGYCVATFILGIGDRANSNIMVKD-D

CAMPPK  SFKDNSNLYMVMEYVPGGEMFSHLRRIGRFSEPHARFYAAQIVLTFEYLHSLDLIYRDLK
110 120 130 140 150 160

180 190 200 210 20 aculty-logd
Pi3-kinase GELFNI[EE}HLI)HKKKKPGYKRERVP ————— FVLTQDFL---TVISKGARECTKTREFE y-log

CAMPPK  PENLLIDQQGYI--QVTREEFAK-RVKGRTWXLCGTPEYLAPETILSKGYNKAVDUWALG
170 180 190 200 210 20




Matice pro hodnoceni podobnosti proteinovych

sekvenci
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Tabulka pro algoritmus dynamického programovani
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Tabulka pro algoritmus dynamického programovani
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Tabulka pro algoritmus dynamického programovani
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Tabulka pro algoritmus dynamického programov
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Tabulka pro algoritmus dynamického programov
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Pristé

Bioinformatické databazy
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Outline

Dodatek
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For Further Reading
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