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Osnova

= Postupy ,prime" a reverzni genetiky
= rozdily v myslenkovych pristupech Kk
identifikaci genu a jejich funkci

= |dentifikace genu ab initio
= struktura genu a jejich vyhledavani
= genomova kolinearita a genova homologie

= Experimentalni identifikace genu

= pfiprava genové obohacenych knihoven
pomoci technologie metylacniho filtrovani

=  EST knihovny

=  pfima a reverzni genetika



Osnova

= Postupy ,pfimeé" a reverzni genetiky

. rozdily v myslenkovych pfistupech k identifikaci gent a
jejich funkci



Prima vs. reverzni genetika
Revoluce v chapani pojmu genu

,Reverzné geneticky” pristup
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|dentifikace role genu
ARR21

» Pfedpokladany prenasec signalu u dvoukomponentniho signalniho
systému Arabidopsis



|dentifikace role genu
ARR21

Recent Model of the CK Signaling via Multistep Phosphorelay
(MSP) Pathway

PM

AHK sensor histidine kinases
* AHK2

* AHK3

« CRE1/AHK4/WOL

>

HPt Proteins —@D—

* AHP1-6
Response Regulators

m ARR1-24
NUCLEUS @ REGULATION OF TRANSCRIPTION
INTERACTION WITH EFFECTOR PROTEINS



|dentifikace role genu
ARR21

» Predpokladany prenasec signalu u dvoukomponentniho signalniho
systému Arabidopsis

» Mutant identifikovan vyhledavanim v databazi inzerénich mutantu
(SINS-sequenced insertion site) pomoci programu BLAST



|dentifikace role genu
ARR21 — izolace inz. mutanta

vyhledavani v databazi inzerénich mutanta (SINS)

Insert SINS: 01l 09 64

Query:_SO tcEtaEcgttcatgagcgtaccatacttgacaanagagaacgtagccagccatttacagg 139
trrrerrerereeerrerrerrrrrrrrrrrrr rerrrrrrrrr et e e e rrrrred

Shjct: 58319 tecctagegttcatgagegtaccatacttgacaagagagaacgtagoecagocatttacagg 58378

Arr2l1: 1830

Insert SINS: 01 09 64
Query: 140 tttgatatctcttgtcaaaaatgtttttggattttactgt 179

trereerrerrrerererrrrerrrrrrrr el
Shjct: 58379 tttgatatctcttgtcaaaaatgtttttggattttactgt 58418

Arr2l1: 1890

lokalizace inzerce dSpm v genomové sekvenci ARR21
pomoci sekvenace PCR produkti

16k - d11
woll—B-E_ ison  H—EH—HH
D2 D1 K W 1727 bp 1728 bp P

16k - 16p




|dentifikace role genu
ARR21

» Predpokladany prenasec signalu u dvoukomponentniho signalniho
systému Arabidopsis

» Mutant identifikovan vyhledavanim v databazi inzerénich mutantu
(SINS-sequenced insertion site) pomoci programu BLAST

» Exprese ARRZ21 u standardniho typu a Inhibice exprese u inzercniho
mutanta potvrzena na urovni RNA

CHCEITEC



|dentifikace role genu
ARR21 — analyza exprese

Standardni typ Inzeréni mutant

controls

il lobial el gl o
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-t
. o - O
ACTINZ/20 -= primers E = g =
ACTIN 2 /25 -: 0 =z 0 water
- 00 = | —
—— 00— — ACTIN 2125
ARR21/40 [ fR— prs— -= aktU1 - aktL1
7]
6 ARR21/40
s 2U1 - 201

IS

w

ARR21 - 35¢ / ACTIN 2 - 20c ratio

[

-

0 T T T T T T
I T = = 0 4]
= = = z
3¢ 3 ¢ g § 3
o £ @ £ z® B - H =3 e
» X =) ] T 3 K] =
= 4 el o= -

TS v = -
<% °
=



|dentifikace role genu
ARR21

» Predpokladany prenasec signalu u dvoukomponentniho signalniho
systemu Arabidopsis

» Mutant identifikovan vyhledavanim v databazi inzerénich mutantu
(SINS-sequenced insertion site) pomoci programu BLAST

« Exprese ARRZ21 u standardniho typu a Inhibice exprese u inzercniho
mutanta potvrzena na urovni RNA

» Analyza fenotypu inze¢niho mutanta

DICEITEC



|dentifikace role genu
ARR21 — analyza fenotypu mutanta

« Analyza citlivosti k regulatoram

rastu rostlin
= 2,4-D a kinetin
. etylén

. svétlo ruznych
vinovych délek

* Doba kveteni i poCet semen

nezmenén

100

0 1 3 10 30 100 300 1000

kinetin pg - I

CHCEITEC



|dentifikace role genu
ARR21 — priciny absence fenotypu

* FunkCni redundance v ramci genoveé rodiny?



|dentifikace role genu
ARR21 — pfibuznost ARR genu

Legenda: .. -
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|dentifikace role genu
ARR21 — priciny absence fenotypu

* FunkCni redundance v ramci genoveé rodiny?

* Fenotypovy projev pouze za velmi specifickych podminek (?)



|dentifikace role genu
ARR21 — shrnuti

Gen ARRZ21 identifikovan pomoci srovnavaci analyzy
genomu Arabidopsis

Na zakladé analyzy sekvence byla predpovézena jeho
funkce

Byla prokazana mistné specificka exprese genu ARR21
na urovni RNA

|dentifikace funkce genu pomoci inzerCni mutageneze v
prfipade ARRZ21 ve vyvoji Arabidopsis byla neuspesna,
pravdépodobné v dusledku funkéni redundance v ramci
genove rodiny



Osnova

= |dentifikace genu ab initio
= struktura genu a jejich vyhledavani



Struktura genu

promotor
ATG....ATTCATCAJT

pocatek
transkripce

pocCatek
translace

ATTATCTGATATA....ATAAATAAATGCGA




Sestrih RNA

5' 3
5 splice splice 3
site site
eson intron s eHon

| [T ]
S

conserved
regions




|dentifikace Genu Ab
Initio

zanedbani 5°a 3 UTR

identifikace pocCatku translace (ATG) a stop
kodonu (TAG, TAA, TGA)

nalezeni  donorovych (vétSinou GT) a
akceptorovych (AG) mist sestfihu

vyuziti ruznych statistickych modelu (napf.
Hidden Markov Model, HMM, viz doporucena
studijni literatura, Majoros et al.,, 2003) k
posouzeni a ohodnoceni vahy identifikovanych
donorovych a akceptorovych mist



Predikce mist sestrihu

= programy pro predikci mist sestrihu
(specificita pfiblizné 35%)

(http://www.tigr.org/tdb/GeneSplicer/gene_spl.html)
(http://deepc?2.psi.iastate.edu/cgi-bin/sp.cqi)

DICEITEC



SplicePredictor

Bininformatics 2 i .
- Download Help Tutorial References Contact

B @ ISU
BCB @ IS Go

SplicePredictor

- a method to identify potential splice sites in (plant) pre-mRNA by sequence inspection using
Bayesian statistical models
(click here to access the older method using logitlinear models)

Sequences should be in the one-letter-code ({a,b,c,g,h,k,m,n,r,s,t,u,w,y}), upper or
lower case; all other characters are ignored during input. Multiple sequence input is
accepted in FASTA format (sequences separated by identifier lines of the form
“>SQ;name_of sequence comments”) or in GenBank format.

ARGTAT
TTTGGGTGGT

... or upload vour sequence file (specify file name):

Tl

Tabi¥a
Lblual

Browse...

.. or lype in the GenBank accession number of your sequence:

DICEITEC



SplicePredictor

What do the output columns mean?

3082
FDUE\ ‘EQHI
r{ba\ IBpuEI
-
L exon 2
N
»
L Illa . UORF |
—— »
»
0293 11b_jow ——d L Xhos? 1
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|dentifikace Genu Ab
Initio
* programy pro predkel mist sestfiny

(http://www.tigr.org/tdb/GeneSplicer/gene_spl.html)
(http://deepc?2.psi.iastate.edu/cgi-bin/sp.cqi)

(http://www.cbs.dtu.dk/services/NetGene2/)

DICEITEC



NetGene 2

CENTERFO
RBIOLOGI
CALSEQU).
ENCEANAJ"
LYSIS CBS

BS >> Prediction Servers >> NetGene2

NetGene2 Server

The NetGene2 server is a service producing neural network predictions of splice sites in human, C. elegans and A. thalias

Instructions Output format Abstract

SUBMISSION

Submission of a local file with a single sequence:

File in FASTA format Browse... |
@ Human
(C. elegans

(A thaliana

[ Clearfields ][ Sendfie |

Submission by pasting a single sequence:

Sequence name
' Human

C. elegans
@ A. thaliana
Sequence

~7

AGCTAR

CGCTT:

[ Clearfields ][ Sendfie |

NOTE: The submitted sequences are kept confidential and will be erased immediately after processing

Performanc



NetGene 2
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Sestrih RNA a adaptace

= odchylky rozpoznavani mist sestfihu u rostlin v praxi - priklad
vyvojoveé plasticity (nejen) rostlin

» identifikace mutanta s bodovou mutaci (tranzice
G—A) presné v misté sestfihu na 5° konci 4.

pis1 exon 4 O




Sestrin RNA a adaptace

= odchylky rozpoznavani mist sestfinu u rostlin v praxi - priklad
vyvojove plasticity (nejen) rostlin

« identifikace mutanta s bodovou mutaci (tranzice
G—A) prfesné v misté sestfihu na 5° konci 4.
exonu

Bsml AlwNI
IBpml PfIMI r\sel IPsil ISpel IBcII

CTGCGAATTACAAAGTTGT TAT TGTCT TGATCCTARATT GAATGCTC TTGIGTT TICTATTTCTCCAGGARC TGGIGAAGCT CACTGGT GCARARACACATGARGOCAAGAT AAACATT ATT AATGA TG TTAAT G3CAT TAT AAAGCCAGGAAGGI TAG TAGTTGICTCCTAACTAG TT TIGATCAARGTTT TATACCT TCAAGTGI GCT 14
4 4 + 4 + 4 + 4 + 4 + 4 + 4 + 4 + 4 + 4 + 4 + 4 + 4 + 4 + 4 + 4 + 4 + 4 + 4 + 4

+ T + T T T T T T T T T T T T T T T T T T T T
GACGCITAATGI TTCAACAATARCAARCTAGGATT TAACTTACGAGAACACAAAAGAT ARAGAGET ACTTGACCACTTOAGT GACCACGT TT TIGTGTACTT GGG TT CTATT TGT AATAATTACT ACAAT TACOG TAATATT TAGGT CCT TCCAA TCATC AACAGAGGAT TGATCAAARCTAGI T TCAAAATATGGAAGT TCACACGA

L vvvVvs.LVLTIZEKVILYTZLQVWVC
LPDR_U1—b ‘ no splicing
L )
r L
EXON-3
ELVKLT GAKTHEAEKTINTITINDVNGTITIIZ KT?PG®GHR
‘ PDR exon 3 ORE !
Pstl
BspMI Hpal Stul ‘ |Pvu||

'IA’ITCITCI‘TGCTGTTGC@‘TAA@CTGITGC'I’IGGTCETOCTPGCK{ISGAAAAACAPC‘IT’IGTTAAPGGCCITGTCIGGQAATTI‘PGAAAP@ATCIAAAGSTK@ATGMGMMMTAT@HTTCHGEAAMWTHTGCM@T@@GAAGTTTGWGMC 1653

ATAAGAAGAACGACAMCGTOCART TGT GACPACGAACCAGEAGGATCGACSCCT TIT TG TIGAAACAAT TICCGGAACAGACCT TTARATCT TT TG TAGAT TTCCAAGATTACTACTT TAGTCART ATAGT AAARGAACACTT CTARAARAAACGACGT CACACACTTCAAACATGEARAAG

L FFLLTLZOQ 1
no splicing—— L pis1 EXON-4 ‘
CGKTTILUILZEKALSG GNTLENNTLK

pis1 exon 4 O

EXON4

L

L]

|
HLTLLLGPPSCGKTTLLKALSGNLENNLK
PDR exon 4 ORE |




Sestrin RNA a adaptace

identiflkace mutanta s bodovou mutaci (tranzice G—A)
pfesné v misté sestfihu na 5° konci 4. exonu

analyza pomoci RT PCR prokazala pfitomnost fragmentu
kratSiho nez by odpovidalo cDNA po normalnim sestfihu

PDR_U1a/PDR_L1 PDR_U1b/PDR_L1b

- 500 bp
- 500 bp - 400 bp
- 400 bp - 300 bp
- 300 bp - 200 bp
- 200 bp .

- 100 bp




Sestrih RNA a adaptace

= odchylky rozpoznavani mist sestfihu u rostlin v praxi - priklad
vyvojove plasticity (nejen) rostlin

« identifikace mutanta s bodovou mutaci (tranzice
G—A) pfesné v misté sestfihu na 5° konci 4.
exonu

« analyza pomoci RT PCR prokazala pfitomnost
fragmentu kratSiho nez by odpovidalo cDNA po
normalnim sestfihu

Deadenylation?

- sekvenace tohoto fragmentu pak ukazala na ‘-'?;’a@@g

alternativni sesfih s vyuzitim nejblizSiho mozného
mista sestfihu v exonu 4

>50-66nt
Activa NMD complex

TES

- existence podobnych obrannych mechanizmu prokazana i u jinych
organizmu (napf. nestabilita mutantni mRNA se vznikem pFfed€asného
stopkodonu (> 50-55 bp pfed normalnim stop kodonem) u eukaryot, viz
doporucena studijni literatura, Singh and Lykke-Andersen, 2003)



|dentifikace genu ab initio

n programy pro predikci exonu

o 4 typy exonu (podle polohy):
. iniciacni
. vnitrni
. terminalni
. jednoduché

o programy krome rozpoznavani mist sestfihu
zohlednuiji i strukturu jednotlivych typu
exonu
* iniciacni:
(http://hollywood.mit.edu/GENSCAN.html)
(http://opal.biology.gatech.edu/GeneMark/)

* interni:
(http://rulai.cshl.org/tools/genefinder/)

CHCEITEC



GENESCAN

The New GENSCAN Web Server at MIT

Identification of complete gene structures in genomic DNA

s

his server provides access to the program Genscan for predicting the locations and exon-intron
tructures of genes in genomic sequences from a variety of organisms.

his server can accept sequences up to 1 million base pairs (1 Mbp) in length. If you have trouble with
e 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) or use the GENSCAN email server. If your browse
ynx) does not support file upload or multipart forms, use the older

RGN Arabidopsis Suboptimal exon cutoff (optional): |SlY
bequence name (optional): (SNl
rint opticns: Predicted peptides only

pload your DNA sequence file (one-letter code, upper or lower case, spaces/numbers igr

[ Browse..._J|




GENESCAN

GENSCANW output for sequence CKII1

Predicted genes/exons:

Gn.Ex Type S .Begin ...End .Len Fr Ph I/Ac Do/T CodRg P.... Tscr..

+ 1497 1536 -3.85

+ 3708 3764 0 63 51 37 0.499 4.03

+ 3894 4133 0 — 7 S22

4255 4914 0 86 5 2960 TN 2 5T

+ 5005 5383 1 70 91 343 0.772 31.41

Intr + 5473 6056 2 38 99 582 0.722 50.76

Intr + 6136 7368 0 68 108 655 0.977 56.86

Term + 7448 7660 0 43 35 212 0.999 12.65

PlyA + 7910 7915 -0.45

2.03 PlyA - 7976 7971 6 -4.83

2.02 Term - 8793 8050 744 0 0 107 37 542 0.997 48.46

2.01 Init - 9253 8936 318 1 0 105 73 386 0.999 41.18
Suboptimal exons with probability > 0.100

Exnum Type S .Begin ...End .Len Fr Ph B/Ac Do/T CodRg P.... Tscr..

5.001 Init + 1867 1905 39 0 0 64 40 57 0.298 3.74

5.002 Init + 2374 2442 69 0 0 55 95 -11 0.132 2.40

5.003 Intr + 3894 4110 217 2 1 -3 -34 307 0.177 11.55

5.004 Intr + 4352 4914 563 0 2 75 59 338 0.187 26.20

5.005 Intr + 5005 5379 375 0 0 70 8 335 0.212 22.99

S.006 Intr + 5442 6056 615 2 0 95 99 589 0.208 57.32




GENESCAN

GENSCAN predicted genes in sequence 02:56:23

30 3.5 4.0 -11
[ | |
| I M e by | 1 o e b 0 1 1 | i 1
5.0 5.5 6.0 6.5 7.0 7.5 8.0 8.5 9.0 9

KE}’: , Initial . Internal - Terminal .

exon exon exon

Single-exon
gene

. Optimal exon

D Suboptimal exon



Regulace translace

Funkéni vyznam sestfihu v neprekladanych oblastech - dulezita regulacni
soucast genu

Translacni  represe  prostfednictvim

kratkych ORF v 5'UTR M KR A F.

Identifikovano napf. u kukufice (Wang
and Wessler, 1998, viz doporucena lit.)

M K R A F. M MV KVT..
V pfipadé CKI1 pokus prokazat tento

zpusob regulace genové exprese
pomoci transgennich linii nesoucich
uidA pod kontrolou dvou verzi
promotoru, zatim nepotvrzeno

DICEITEC



Genové modelovani

= programy pro genové modelovani

o zohlednuji také dalSi parametry, napf. navaznost ORF

(http://hollywood.mit.edu/GENSCAN.html)
velice dobry pro predikci exonu v kddujich oblastech
(testovano na genu PDRY, identifikoval vdech 23 (!) exonu

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

(https://ccb.jhu.edu/software/glimmerhmm/)

CHCEITEC



GeneMark

What's New: - November,
2005

Prokaryotes: predicted

Eukaryotic GeneMark.hmm(12) (Reload this page]
References:
1Borodo\rsky M. and Lukashin A, {unpublished)

2L omsadze &., Ter-Hovhannisyan ., Chernoff ¥, and Borodovsky M.,
"Gene identificaton in novel eukaryotic genomes by self-training algorithm™,
MNucleic Acids Research, 2005, vol. 33, Mo, 20, 6494-6506

GeneMark™

A family of gene prediction programs provided
by Mark Borodovsky's Bioinformatics Group at e G

the Georgia Institute of Technology, Atlanta, Prokaryotes: IS Tor
Georgia. GeneMark and

Gene Prediction in Bacteria and Archaea
‘“«.  For bacterial and archaeal gene
= prediction, you can use the parallel

GeneMark.hmm.

Borodovsky Group

Gene Prediction

ACCUracy comp arison

UPDATE October 2005, Added pre-built models of eukaryoic GeneMark.hmm ES-3.0 (E -
eukaryotic; S - self-training; 3.0 - the version)

Listing of previous updates

combination of the GeneMark and Programs Input Sequence
GeneMark.hmm programs here. « GeneMark Tile (optional): &
) « GeneMark.hmm (]
If the DNA sequence of interest belongs Frame-by-Frame
to a species whose name is not in the list |, GeneMarkS Sequence:e
of available models, you should use « Heuristic models 5t A £ ACE S AAaET e =t LT .
either the Heuristic models option or, if i ot
the sequence is longer than 1 Mb, Statistics e B e e e
generate models with the self-training « Documented a2t at taat
program GeneMarkS. Both options will GeneMark.* usage il gegaaangs macgyan
allow you to generate models and then b gt
4 b ar o 2t aatt 2t £ ar aagbte act - aaATGAT GETGALE
to use GeneMark.hmm and GeneMark in Help TT 6T GGCTT CACET CCAATT #T#5T CTTTT GO6T CCT Gat wran trtctact
parallel. « References 5 gat at gkt tat: gt at ati At 5 ata g0 ATTCCT GGTGETT GTITT G4
AT CT € AAATT 55 0F AAC AME AAC M7 AR (TART € ARMG AGGT CFCTT CATTT ACC FAAGAT (TCC GGACAAGT CT AFTTT 56 AFATT
o i « Papers G AAAATTT ACAT AT GCCAMAC ARACTT AT CTACGAT C65TTT AGC FAGAGTT AT A5 ATT CTT ATAT € ACCAAC AACGACACT GRTTTT 2
Gene Predlctlon in Eukaryotes A FAQ Cac taattacat Bt Bt att chbh aghbatt atckt it & ttaactataat
N S T 060 400 ATTETT GTTT 6T AGCTT ATTCARC FAT CCTTC A4FT CT € ACAAGTTT CGT ACAT
For eukaryotic gene prediction, you can |« Contact 5T CT CAT GTTTTCTT ACATT 0 &5 55T € ARS ACAAGTET CGCTETTTTT 600 AXTTC CT € 6T CGARTT CAAGT CGTREAR ACT AL AT
_— g AAACCET G5 AT CARTT AACT F5T CFTCTT ARG EEAACTC AACE ARAT CT C AT CFTTAGAT 6T AAC 0 C ATACAGATTRFTT CCARGT A6
&>, use the parallel combination of the T AACT ACACT A0 AFCCTTTET AGEAM CAGITT FEEAGFAGAAGAT AACTAGACT CT 25T A0 AGAFC T GETT AGCTTCTAC AGC AAFAZ
GeneMark and GeneMark.hmm programs ' Databases of T CTTT AFEETTT OCGETT AAGACTTTAACE FAMGTTTT GAAC ACTT THAAT (T A0 ACGEC G AACAFCTTT AL AT T GRACABAGFACERE
h dicted TTCRT FAAGETT CACT GAAT G ATT CTTT CTTCAT CT £ 0 AAT 66 CTCGATTT GCTT C5 AT A6 AFAAT CFAACT CCCT CTGRT CT CAAT GCA
here. predicted genes T &0 AFTT CCARTEECT ACG AGET 5AFAT L ARAAG ATTAAGAT ATCAAGCTITTT 60T CTFTT AT FAAFTTT C 6660 FTT CCT CT fat
Prokaryotes" "' TACARACTE
i 5 . Y AT ARAGE AGGAGCAACATGD AT C ARGC AT ANGT GEARRAGEC ARRAT AT CARCTT ATT 6T GGTTAT GAT ATTT CTT 65 CTT CGFTT 550
Gene Prediction in EST and cDNA « Viruses/Phages TGTGTGETTT AT GAT 50 AT AL AAFGAGAGAGAT G0 AT AT 5CET 50 ALC GOT GAT ALACT AAAT GHAAGE GAC AT AACAAGIT GAGAS

g To analyze ESTs and cDNAs, please follow (VIOLIN)
e this link. Sequence File upload:e
" 'I & Bioinformatics Froshazet...
LA Resources
« Links Species:@|Athdina E530 | Model description

Gene Prediction in Viruses

.. For viral gene prediction, or to access our
#’-‘ virus database VIOLIN, please follow this

Bioinformatics Studies

at Georgia Tech
« MS Degree Program

PhD Program

Qutput Options
Email Address: (required for graphical output or sequences longer than 400000 bpjé

« Lectures 4] Generate PDF graphics (screen)
« Seminars | Generate PostScript graphics (email)e
What the programs do: o P o | Print GeneMark 2.4 predictions in addition to GeneMark.hmm predictionse

Bioinformatics and

| Translate predicted genes into proteine
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GENESCAN

GENSCANW output for sequence CKI1

1.00 Prom + 1497 1536 40 -3.85
1.01 Init + 3708 3764 57 2 0 63 51 37 0.499 4.03
A020Tntr = 3894 4133 240 2 0 —c i 327 0.713 17.32
1.03 Intr + 4255 4914 660 0 O 86 59 296 0.771 22.57
1.04 Intr + 5005 5383 379 0 1 70 91 343 0.772 31.41
1.05 Intr + 5473 6056 584 2 2 38 99 582 0.722 50.76
1.06 Intr + 6136 7368 1233 0 0 68 108 655 0.977 56.86
1.07 Term + 7448 7660 213 1 O 43 35 212 0.999 12.65
1.08 PlyA + 7910 7915 6 -0.45
2.03 PlyA - 7976 7971 6 -4.83
2.02 Term - 8793 8050 744 0 0 107 37 542 0.997 48.46
2.01 Init - 9253 8936 318 1 0 105 73 386 0.999 41.18
Suboptimal exons with probability > 0.100
Exnum Type S .Begin ...End .Len Fr Ph B/Ac Do/T CodRg P.... Tscr..
5.001 Init + 1867 1905 39 0 0 64 40 57 0.298 3.74
5.002 Init + 2374 2442 69 0 0 55 95 =11 0.132 2.40
5.003 Intr + 3894 4110 217 2 1 -3 -34 307 0.177 11.55
5.004 Intr + 4352 4914 563 0 2 75 59 338 0.187 26.20
5.005 Intr + 5005 5379 375 0 0 70 8 335 0.212 22.99
S.006 Intr + 5442 6056 615 2 0 95 99 589 0.208 57.32
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eneMark

Result of last submission:

View PDF Grap hical Ouiput

GeneMarkhmm Listing
Go to: Genelarlehmm Protein TTanslations
Go to: Joh_Submission

Eukariotyc GeneMark bomn wer=sion bp 2.9 2pril 25,
Sequence name: CKIL1

Jequence length: 50432 bp

GFC contant: 25_73%

Z00s

Matrice= filae: .-"home.-"g'emna.ﬂt.-" eu.'l:_ghm.m:.t:: ice=f azhal :i.ma._h:m'n?.ﬂmod

Tha Oct 1 11:09:E&3 2007

Pradictad g:n:s.-" AN OIS

rene Exon Strand Exon Exon Range=

# # Type

1 1 + Initial 969 10zs 57 1 2
1 =4 + Internal 1155 1294
1 2 + Intarnal 1518 1S
1 3 + Internal ZZE66 2693
1 5 + Internal e ] 2217
1 3 + Intarnal 2297 aEzg
1 7 + Terminal 4703 a43z1

Ezxon

Length

240
1 3.1]
279
S
1z22
21z

Start/End

Fram=

e
GG G f G G

Direct Sequence

Complementary Sequence
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mmmm GeneMark.hmm prediction Thu Nov 10 03:23:47 EST 2005, Order 5, Window 96, Step 12, 4/6
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Genove homologie

= vyhledavani genu podle homologii

. porovnavani s EST databazemi
(http://www.ncbi.nlm.nih.gov/BLAST/)

. porovnavani s proteinovymi databazemi
(http://www.ncbi.nlm.nih.gov/BLAST/)
(https://www.ebi.ac.uk/Tools/psa/genewise/)

porovnavaji proteinovou sekvenci s genomovou DNA (po zpétném
prekladu), je nutna znalost aminokyselinové sekvence

. porovnavani s homolognimi genomovymi sekvencemi z
pfibuznych druhd

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

CHCEITEC



Osnova

= |dentifikace genu ab initio
= struktura genu a jejich vyhledavani
= genomova kolinearita a genova homologie



Genomova kolinearita

- genomy pfibuznych druht se pfes znacné odliSnosti vyznacduji

podobnostmi v uspofadani i sekvencich, moznost vyuziti pfi
identifikaci gend u pfibuznych organizmi pomoci vyhledavani v
databazich

- Obecné schéma postupu pfi vyuzivani genomové kolinearity (také
.komparativhi genomika®“) pfi experimentalni identifikaci genu
pfibuznych organizm:

mapovani malych genomU s vyuzitim nizkokopiovych DNA
markeru (napf. RFLP)

vyuziti téchto markert k identifikaci ortholognich gend (genu se
stejnou nebo podobnou funkci) pfibuzného organizmu

maly genom (napf. ryze, 466 Mbp) muize slouzit jako voditko, kdy
jsou identifikovany molekularni nizkokopiové markery (napf.
RFLP) ve vazbé s genem zajmu a tyto oblasti jsou pak pouzity
jako sonda pfi vyhledavani v BAC knihovnach pfi identifikaci
ortholognich oblasti velkych genomuU (napf. jeCmene nebo
pSenice, 5000, resp. 16000 Mbp)



Genomova kolinearita

A 5 ]

| D 1 Rice (400 Mbp)

20 kb

B = Hexaploid wheat (16 000 Mbp)

=]} - | Barley (5000 Mbp)

el il — Rice (400 Mbp)

< >
50 kb

High gene density

C:I—I—-@7

300 kb
Gene-rich region P
4'. ____________________________________ >

Feuillet and Keller, 2002
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Genomova kolinearita

- zejména vyuzitelné u trav (napf. vyuziti pfibuznosti u jeCmene,
pSenice, ryze a kukufice)

- malé geonomové prestavby (dalece, duplikace, inverze a translokace
mensSi nez nékolik cM) jsou pak detekovany podrobnou sekvencni
komparativni analyzou

- béhem evoluce dochazi u pfibuznych druht k odchylkam pfedevsim
v nekddujicich oblastech (invaze retrotranspozonua atd

A [ =
Rice (400 Mbp)
b ey

20 kb

B [ .:.:l_1 ; Hexaploid wheat (16 000 Mbp)
=

== = Barley (5000 Mbp)
=i~ =i} =————o Rice (400 Mbp)

50 kb




Genomova kolinearita

Genomova kolinearita HOX genu u zivocichU

TranskripCni faktory fidici
téla v anterio-posteriorni ose

organizaci

Pozice genl v genomu odpovida i
prostoroveé expresi béhem vyvoje

Mezidruhové konzervovano
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Osnova

= Experimentalni identifikace genu

= pfiprava genové obohacenych knihoven
pomoci technologie metylacniho filtrovani



Metylacni filtrovani

= pfiprava genoveé obohacenych knihoven pomoci
technologie metylacniho filtrovani

: geny jsou (vétsinou!) hypometylované, kdezto
‘ nekodujici oblasti jsou metylované

vyuziti bakterialniho RM systému, ktery rozpoznava
metylovanou DNA pomoci rest. enzymu McrA a

Mcra\(/?chC rozpoznava v DNA metylovany cytozin, ktery predchazi
purin (G nebo A)

pro Stépeni je nutna vzdalenost téchto mist z 40-2000 bp



Metylacni filtrovani

= pfiprava genoveé obohacenych knihoven pomoci
technologie metylacniho filtrovani

. Schéma postupu pfi pripravé BAC genomovych
knihoven pomoci metylacniho filtrovani:
pfiprava genomove DNA bez pfimési organelarni DNA

(chloroplasty a mitochondrie)
fragmentace DNA (1-4 kbp) a ligace adaptoru
priprava BAC knihovny v mcrBC+ kmeni E. coli
selekce pozitivnich klon(

. omezené vyuziti: obohaceni o koédujici DNA o pouze
cca 5-10 %



Osnova

= Experimentalni identifikace genu

= pfiprava genové obohacenych knihoven
pomoci technologie metylacniho filtrovani

=  EST knihovny



EST knihovn

pfiprava EST knihoven

izolace mMRNA
RT

klonovani do vhodného

bakterialniho vektoru

transformace do bakterii a

cctacgattatacccccaa

“Nucleotide

ggatgctaatatgggggttatacaagtgttt———

izolace DNA (amplifikace—=

ITTT1
ASNSNANANAN AN

DNA)

sekvenace S
pouzitim primeru
specifickych pro
pouzity plasmid

AvAVAVAVAVAVAVAVIVAY

-

Zaklady genomiky I, Identifikace gen(




Klicoveé koncepty

= Prima vs. reverzni genetika
=  Gen jako faktor urcujici frekvenci fenotypu
vs. fyzicka entita, ktera existuje nezavisle na
fenotypu

» |dentifikace genu ab initio

= struktura genu a Casto i jejich poloha v
genomu je konzervovana

= Experimentalni identifikace genu

= |ze pfipravit genové obohacené knihovny

3 EST knihovny umoznuji identifikaci transkripéné aktivnich
genu

=  pfima a reverzni genetika (prfednaska 03)



Diskuse



