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Inimese DNA

* Vahemalt 5% genoomist on konserveerunud
« Kodeerivad eksonid 1.5% (2% koos UTR)
- Ulejaanud 3-3.5%

— Transkriptsioonisaidid

— Splaissingu saidid

— RNA geenid

— micro-RNA

— Replikatsiooni originid



Senini

 Andmebaasid mittekodeerivate
funktsionaalsete regioonide jaoks

* Inimese-hiire vordlev genoomika
 Homoloogsete valkude leidmine



Eesmargid

 Leida korgelt konserveerunud regioonid
iInimese genoomis vordluses hiire ja roti
genoomidega

 Ennustada voimalike funktsioone leitud
regioonidele



Meetodid

* Inimese genoomi regioonide vordlus
sunteeniliste homoloogidega hiire
genoomis

» Klasterdamine graafide abil
+ G=(V,E)
— Tipud V = inimese konserveerunud regioonid

— Servad E = regioonide paar millel oluline
jarjestuse sarnasus inimese genoomi siseselt



Konserveerunud elemendid

* Regioonid mis on korgelt konserveerunud
vorreldes hiire ja roti ortoloogidega
joondati 3-se mitmese joondamisega

» Joondust skanneeriti 50bp libiseva
aknaga, igas aknas arvutati p-value
konserveerumise astmele



Valitud regioonid

5% inimese genoomist holmatud
140bp keskmine pikkus

/4% kodeerivatest eksonitest valikus
moodustades 13% (17%) valitud
regioonidest

Pikendati iga regiooni 10bp vOrra nii up-kui
downstream suunal

Rakendati filtreid



Filtrid
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uman-mouse-rat < épc’ = &@9
sequence conservation
Top ~5% 511% 1055823
e Extend/merge 5.835% 969857
p— pr— Remove repeats 3393% 959820
- Remove coding exons 4.541% 1074181
Filters - - — Remove cds-like 4,239% 1084945
_— - — E——  Remove non-synienic 4.086% 1072148
messssmm——  Remove seg. dups.  4.006% 1043450
- Remove pseudogenes 4.001% 1042608
(I O (I
| [ | Remove <50bp 3.727% 699647 ¢
A

Final set of conserved regions used for clustering



Sarnasusgraaf
« Blastz

 (u,v) uhendatakse servaga kui on jarjestikune
=15bp joondus ja servale antakse kaal w(u,v) =
s(u,v)

Conserved region A
-~

Human chrl: 12345-12375 AGCA-(GACTAC--GCATCGCATCGCAG-CGCRATACAGCAGTACGAT
|| | ||||||||||||||||||||||||
Human chrX: 654321-654381  TAARTAGAATACCCGCA-CCCATC-CAGCCGC-TATAGCAGARCELC
Conserved region B \

Region of the alignment Blastz human-human
used to compute w(A,B)  local alignment



699647 tippu
6% uhendatud
29349 regiooni

8333 uhendatud komponenti

— 1446 vahemal 3-tipulised
— 257 vahemalt 10-tipulised

Suurim 823 tippu, 1673 serva



Servade korvaldamine
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Tulemused

« 12027 tihedat klastrit
— 2-105 regiooni
— 296 -> 5 vOI enam regiooni
— 84 -> 10 vOi enam regiooni
— tipu aste 4-10
— 6.1 keskmine tipu aste
— 18734 inimese genoomi regiooni
— 225 aluspaari



Leitud klastrite vordlus

» Eeldatakse et klastri likmetel jagavad
uhist funktsionaalsust

— Uhe lilkme annotatsiooni saab vorrelda teiste
likmete omadega

— Statistiline uleesindatus mingi omaduse
suhtes vOib viidata voimalikule Uhisele
funktsioonile



Funktsiooni otsingud

Genoomne lokalisatsioon
Assotsiatsioon tuntud geenidega
Kodeerimispotentsiaal
Transkriptsiooni toendid
Mittekodeeriv RNA

Ennustatav RNA sekundaarstruktuur
Konserveerumine kaugetel liikidel



Attribute Cluster 1D # #A p-value Comment

RNA genes 5300.1 & & 97e =22 Hu-UT1h snoRNAs
248322 9 4 —12 miRNA mir-154. Also detected by RNA sec. struct. p-value
screening
41 others =1.6e — 08 various RNAs and miRNAs
Chicken conservation 14.381 59 3R 3Te—13 Mo conservation in fugu
156,175 LG 15 6.3e — 10 Many maltches to chicken EST
1730012 13 11 l4e —t Five regions have coding potential { p-value 4.9¢—4)
20033 19 15 Ble—=8 Ten regions have coding potential { p-value 1.8¢—8) and 8
regions have RNA secondary structure ( p-value 7.2e—13)

Fugu conservation 4415.3 5 5 T9e —11 Tust 3" of exons of SCNxA gene family ( p-value 8.4e—0),
all are conserved in chicken { p-value 3.7e—4)
4200.2 4 4 83e—0 3 end of -UTR of histone HI family
4787.3 4 4 B3e—0 Downstream of alt. splices exons of the NEB gene
5602.2 4 4 83e—-9 All are predicted genes with EST evidence
85501 4 4 B3e—0 All have strong RNA sec. str ( p-value le—8)
24 others =B8.0e—07
ESTs 652.29 10,21 0 97e—7 Six sites are = | kb downstream of exons of various genes
(Fig. 3B).
Upstream 61378 I 10 2.6e—17 3" of genes of the ALEX family. Many other clusters are
associated with the same family
68055 5 4 44e -7 Just 5" of genes of the PCDHB family
8455 4 4 44e -7 Just 5" of genes of the KRTHA family
4982.2 5 5 28e -7 5-UTR of genes of the SCNxA family. Many other clusters
are associated with the same family
51051 5 4 440 -7 5-UTR of genes of the GRYD family
4 other clusters =52e—6 Various gene families
I kb intron flanks 6GEOR.2 12 11 Tie—11 Downstream of alternative first exons of PCDHG family
Many other clusters are associated with the same family
4969.6 12 9 1.2e =7 Upstream of repetitive exons of TTN
Giene predictions TT0R.1 15 15 l.8e —19 Consecutive regions contamed in a 12 kb ORF upstream of
c2orfla
50116 5 5 5.60—7 Consecutive regions contained in a 3 kb ORF upstream of
ARK12605]
30803 5 5 Ade—=& Similar to collagen alpha 3 V1 chain precursor
RIMNA sec. struct, (652,45 25 13 4.6 — 20 & regions overlap gene predictions
221.127 12 9 2le—16 See Fig. 4
50 others =le—0
Go/InterPro annotation 631 |8 15 le — 18/le—28 Mostly intronic, to various homeobox transcription factors

#v is the number of vertices in the cluster. #Att describes the number of cluster members that have a given attribute {also see Supplementary Material ).
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GAGGTGCATTTACTCTTTGA - CCCACTAGGETACTATTTAGTGT TCTAGARGAGETAATT TAGTARATTGTACCOCAGTGECCTGARRARGTTAR

GAGGTGCATTTACTCTTTGA - CCCACTAGGETACTAT TTAGTGT TCTAGARGA GERTAATT TAGTARATTGCACCCCAGTGECCTGEARAA GTTAR
GATTAATGTET -CTCTTTCAT GG CACTARGETAT - ATTTAGAGCACTA - ARG AGTCATT TACTARATGGTGCCCT TGAGACTTGARRGA GTTAR
GATTAATGTGEG - CTCTTTCASGEARCTARGETGE - ATTTAGAGCACTA - ARGAAGTCATT TACTARATGGTGCCCT TGEGACTTGARRAGA GTTAR
-AGGTGCATTARCTCTTCCAGGCCCCTAGG G TAT CATTTAGTTCACT G- GAATAGTAATT TACTAAACTGTACC TTAGGGECCTGARRATGTTAR
-AGGTGCATTARCTCTTTCAGGCCCCTAGGGTAT CATTTAGTCCACT G- GRATAGTAATTTACTARAL CAGTACCTTAGGGEACTGARR AN GTTARA



Edasiseks lugemiseks

* |dentification and Characterization of Multi-
Species Conserved Sequences
(Margulies, Blanchette, Haussler, Green)
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