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Osnova

= Postupy ,primé" a reverzni genetiky
= rozdily v myslenkovych pristupech k
identifikaci genu a jejich funkci

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

= Experimentalni identifikace genu

= priprava genove obohacenych knihoven

pomoci technologie metylacniho filtrovani
= EST knihovny

=  prima areverzni genetika
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Osnova

Postupy ,primé” a reverzni genetiky

rozdily v mysSlenkovych pfistupech k identifikaci gent a
jejich funkci
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Prima vs. reverzni genetika
Revoluce v chapani pojmu genu

,Reverzneé geneticky" pristup
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Pristupy ,klasické” genetiky
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|dentifikace role genu
ARR21

» Predpokladany prenasec signalu u dvoukomponentniho signalniho
systému Arabidopsis
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|dentifikace role genu
ARR21

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

K
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|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
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ldentifikace role genu
ARR21 — izolace inz. mutanta

vyhledavani v databazi inzerénich mutantt (SINS)

Insert_SIHS:
Query: 80

Shjct: 58319
Arr2l1: 1830

Ins ert_S INS:
Query: 140

Shjct: 58379
Arr21: 1890

01 09 64
tcEtaEcgttcatgagcgtaccatacttgacaanagagaacgtagccagccatttacagg 139

trerrrererreerrerrrererrrereer e reeerrrrrrererrrrrrrrrren
tcctagegttecatgagegtaccatacttgacaagagagaacgtagecagecatttacagg 58378

01 09 o4
tttgatatctcecttgtcaaaaatgtttttggattttactgt 179

trrrerererrerrrreererrrrrrrerr e
tttgatatctcttgtcaaaaatgtttttggattttactgt 58418

lokalizace inzerce dSpm v genomové sekvenci ARR21
pomoci sekvenace PCR produkti

16k - d11

asom H— EEEHH

ATG.
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 inzerCnich mutantt
(SINS-sequenced insertion site) pomoci programu BLAST

» Exprese ARRZ21 u standardniho typu a Inhibice exprese u inzercniho
mutanta potvrzena na urovni RNA
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|dentifikace role genu
ARR21 — analyza exprese

Standardni typ Inzercni mutant
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|dentifikace role genu
ARR21

» Pfedpokladany prenasec signalu u dvoukomponentniho signalniho
systému Arabidopsis

« Mutant identifikovan vyhledavanim v databazi inzerCnich mutantt
(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
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|dentifikace role genu
ARR21 — analyza fenotypu mutanta

* Analyza citlivosti k regulatorim
rustu rostlin

= 2,4-D a kinetin
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|dentifikace role genu
ARR21 — priciny absence fenotypu

* FunkCni redundance v ramci genove rodiny?
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|dentifikace role genu
ARR21 — pfibuznost ARR genu

: &
Legenda: 4 -
O ARR-A 5 2
2 &
B ARR-B
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|dentifikace role genu
ARR21 — priciny absence fenotypu

* FunkCni redundance v ramci genove rodiny?

* Fenotypovy projev pouze za velmi specifickych podminek (?)
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|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
pripade ARRZ21 ve vyvoji Arabidopsis byla neuspesna,
pravdépodobné v dusledku funkéni redundance v ramci
genove rodiny
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Osnova

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

promotor
ATG....ATTCAT ‘
pocCatek . =
transkripce a
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2
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ATTATCTGATATA ....ATAAATAAATGCGA
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estrin RNA

=) 3
5 splice splice 3
site site
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|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 sestrihu

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

=  programy pro predikci mist sestfihu
(specificita priblizné 35%)

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

BCB @ ISU Bmmfogn;atlcs 2 Download Help Tutorial References Contact

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.

Paste your genomic DNA sequence here:

Browse...

. or type in the GenBank accession number of vour sequence:
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SplicePredictor

What do the output columns mean?
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Initio
e rbind age e

(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/)
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NetGene 2

CENTERFD
REBIOLOGI
CALSEQU

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. thalial

Instructions QOutput format
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

_IC. elegans
@A thaliana
Sequence

ATGATCTTARACAGCT

(CHRE

[ Clearfields || Send fie |

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

ACTCTTATTATTTTTCTTTAGTTTATTA

Performanc



Prediction done

NetGene 2
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Sestrihn RNA a adaptace

= odchylky rozpoznavani mist sestrihu 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

Bsml AlwNI
Bpml PfIMI Asel Psil Spel  Bcll

CTGCEATTACAAAGITCT TAT TGTCT TGATCCTARATTGRATGCICTTGIGTT TICTATITCT CCAGGAACTGGIGAAGCT CACTGGT GCAAAAAC AC ATGAAGOCAAGAT AAACATTATTAATGA TG TTAAT GECAT TATAAAGCCAGEARGGI TAGTAGTTGICTCCTAACTAGTT TIGATCAAAGTTT TATACCT TCAAGTGT GCT
! ! ! N ! ! N

+ T T T T T T T T T T T T T T T T T T T T T T T T T T T T
GACGCTTAATGT TTCAACAATAACAGARCTAGEATTITAACTTACGAGAACACAAAAGAT AN GAGET CCTIGACCACTT CAGT GACCACGT TT TIG TG TACTTC3GTT CTATT TGI AATAATT ACT ACAAT TACOGTAATATT TOGGT CCT TCCAATCATCAACAGAGGAT TGATCAAAACTAGI TTCARAATATGGAAGT TCACACGA

—} L VVVS.LVLIEKVILYLOQUVC
LF’DR_Uﬂ) L 1o splicing
L B
r L
EXON-3

ELVKLT GAEKTHEAZKTINTITINDVNSGTITIZ KT?PGHR
‘ PDR exon 3 ORE |

Pstl
BspMI Hpal Stul Pvull

ﬂﬂﬂﬂﬂﬂﬂxﬂﬁm}{g’m%ﬂ%ﬁGHGHTIEGTOﬂHXTGIKAN%A}%CHTEE%AKE@T@EKGM@THW}%N{NECU%NITEE@mﬂ@y%ﬂiﬂGﬂ%ﬂﬂUﬂTﬂCﬂCK%N?THTHHIEKAGT@EK%NHTEWC@THE
N ! N N
+ t +

1653

ATAAGPAGAAGACARCGT CCAAT TCT GACAACGAACCAGEAGEATCGACGCCT TTT TGTTGAAACAAT TTCOGGAACAGACCT TTAAATCT TT TGT TAGAT TTCCAAGATTACTACTT TCGTCAATATAGT AAARGAACACTT CTAAAAPA ACGACGT CCACACACTTCAAACATGGAAAAG

LFFLLLDQ |
no splicing— L pis1 EXON-4 |

CGKTTILILEKALSGNTELENNTLK
\—pis1 exon4ORF |

‘ EXON4 |
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Sestrihn RNA a adaptace

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

PDR_U1a/PDR_L1 PDR_U1b/PDR_L1b

- 500 bp
500 bp - 400 bp
- 400 bp - 300 bp
- 300 bp - 200 bp
- 200 bp . 1Bk

100 bp




Sestrih RNA a adaptace

= odchylky rozpoznavani mist sestrihu u rostlin v praxi - priklad
vyvojove plasticity (nejen) rostlin
* identifikace mutanta s bodovou mutaci (tranzice G—A) presné v

misté sestrihu na 5° konci 4. exonu

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

» sekvenace tohoto fragmentu pak ukazala na alternativni sesfih s
vyuzitim nejblizSiho mozného mista sestfihu v exonu 4

Bsml AlwNI

| IBpml PAMI r\se\ Psil Spel Bell
AATTGAATGCTCTTGTGTT TTC TATTT CT CCAGGAAC TGGTGAA GCCAAGATAAACATTATTAATGA TG TTAAT GGCAT TATAAA CAAAGTTTT. 147
‘GTTTCAACAATAACAGAACTAGGATTT AACTT AC GAGAACACAARAGATARAGAGGT CCTTGACCACT! GTTCTATT TGTAATAATT ACT ACAATTACCGTAATATT T AA TT TCARAA'

LpPDR_U1b no splicing
M M

BspMI Hpal




Sestrih RNA a adaptace

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

- identifikace mutanta s bodovou mutaci (tranzice |~ . L/
G—A) pfesné v misté sestfihu na 5° konci 4. exonu ‘

@g}.l';.-gl (AR )
, , . vr Q/
 analyza pomoci RT PCR prokazala pritomnost % o
fragmentu kratSiho nez by odpovidalo cDNA po oy ga‘ o

normalnim sestrihu

Decapping? Daadanylation?

° sekvenace tohoto fragmentu pak ukazala na |7 @ . o

alternativni sesrih s vyuzitim nejblizSiho mozného =
mista sestfihu v exonu 4

TE=

- existence podobnych obrannych mechanizmd prokazana i u jinych
organizmu (napf. nestabilita mutantni mMRNA se vznikem pfedcasného
stopkodonu (> 50-55 bp pfed normalnim stop kodonem) u eukaryot, viz
doporucena studijni literatura, Singh and Lykke-Andersen, 2003)
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|dentifikace genu ab initio

L programy pro predikci exonu

a 4 typy exonu (podle polohy):
* iniciaéni
* vnitfni
 terminalni
 jednoduché

o programy kromé rozpoznavani mist sestfihu
zohlednuji 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/)
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GENESCAN

The New GENSCAN Web Server at MIT

Identification of complete gene structures in genomic DNA

his server provides access to the program Genscan for predicting the locations and exon
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
e. 2., Lynx) does not support file upload or multipart forms, use the older version.

NVENIS M Arabidopsis Suboptimal exon cutoff (optional)
bequence name (optional): (Sl
st dyestentll Predicted peptides only

pload DNA sequence file (one-letter code, upper or lower case, spaces/numbers ignored):

[ Browse..._]

Pr paste your DNA sequence here (one-letter code, upper or lower case, spaces/numbers ignored):
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GENESCAN

GENSCANW output for sequence CKI1
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GENESCAN

GENSCAN predicted genes in sequence 02:56:23

2l 2] 1 | |
1 I I

P I TR PRI AU AR EPUTEIT SR PR I S I )
0.0 0.5 1.0 1.5 2.0 2.5 3.0 3.5 4.0 4.5 5.0

e vwrv v by vr e b v by v v b v by v b e b v v b ey kb

50 5.3 6.0 6.3 7.0 1.3 8.0 8.3 9.0 9.

. Optimal exon
]{e}-‘: - Initial . Internal - Terminal ‘ Single-exon

exon exon exon gene D Suboptimal exon



Regulace translace

« FunkCni vyznam sestfihu v neprekladanych oblastech - dulezita regulacni
soucast genu

. Translaéni  represe  prostfednictvim
kratkych ORF v 5UTR MKRAF.
. 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
~ VERS, INVESTICE DO ROZVOJE VZDELAVANI
° o <&
. %r . f "é Tato prezentace je spolufinancovana
7€ & X 2, & Evropskym socialnim fondem
%

MINISTERSTVO SKOLSTVI OP Vzdélavani

. O %
EVROPSKA UNIE ¥ MLADEZE A TELOVYCHOVY  pro konkurenceschopnost Zanas® a statnim rozpo&tem Ceské republiky



Regulace translace

* Funkéni vyznam sestfihu v neprekladanych oblastech - dulezita regulaéni
soucast genu

. V pfipadé CKI1 pokus prokazat tento zpusob regulace genové

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

BamH|

GAGGAGGCACAAAATGACGAA —//— TGTATTCTTTTGTTATCAAAGGGT TTCCACTT TGCTCCGAGGAA CAAGATAATATGA GGATCCCCCGCGTAGGT CAGTCCCT TATGI TACGT CCTGI AGAAACCCCAACC

@RIPRVGQSLMLRPVETPT

/’/
-2739 -

MMVKVTK.

GCAGGAGGCACAAAATGACGAA —//— GTTATACAAGI TCACT CAAAT GATGGTGAAAGI TACAAAGCTT GTGCCTTCACGICGGATCCCCCGGGTAGGT CAGTCCCT TATGI TA CGT CCTGT AGAAACCCCAACC

Mm MV KV T KLV AS R RI

PRV GQSL MLRPY ETUPT

— infron
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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 vSech 23 (1) exonu

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

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

GeneMark™ What's New: - November,

A family of gene prediction programs provided 20 _ .
by Mark Borodovsky's Bioinformatics Group at Frokaryotes: predicted

. i gene database.
the Georgia Institute of Technology, Atlanta, Prokaryotes: models for

Georgia. GeneMark and
GeneMark.hmm.

Eukaryotic Gene Mark.hmm(L2) (Reload this page)
References:
1BDdeDvsky M. and Lukashin &, {unpublished)

2l om sadze A, Ter-Hovhannisyan ¥, Chernoff ¥, and Borodovsky M.,
"Gene identification in novel eukaryotic genomes by self-training algorithm ™,
MNucleic Acids Research, 2005, vol, 323, No. 20, 6494-6506

AcCcuracy com Qarisan

UPDATE October 2005, Added pre-built models of eukary oic GeneMark bimm ES-3.0 (E -

Gene Prediction in Bacteria and Archaea Borodovsky Group eukaryatic; 5 - self-training; 2.0 - the version)
a i For bacterial and archaeal gene
3 prediction, you can use the parallel Gene Prediction Listing of previous updates
%, = combination of the GeneMark and Programs Input Sequence
#*  GeneMark.hmm programs here. « GeneMark Title (optional): &
. « GeneMark.hmm [t
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 aattatrtcactcadattoacddaggbt atFbogbttt cabtagc g cobbh ch chcJackthobbgat Jaas oot attt ot ch at
. . . . & gtgaadt-ctaattaagactatrrorocghghrararvgarghtradaaatrgad, gEttthat grtvaarcarttrcatgagrar
either the Heuristic models optlon or, if agatttaagtt dadddctaat atccgdat gootgagat att ghtt cotaddatgagat gatt ghbttt atthattdc c dr gart ot tE gl
the sequence is |0nger than 1 Mb e ctbhCoootbbgraatac abaggatratr ddatbcat dcatght o chdattbhbar bttt grachtgaghtt atggb bbb oot gatggaaga
: K Statistics ok aval chat At At TAcE CEETE CE R Cgu c gt carttat agh atatt at avat b gC AcAcAc A Acacac ot At g ak ageh T
generate models with the Self-tralnlng « Documented Adddtatatdgdaat gatctt gagaat c Attt G gbatt c e B gt ab cadaggat bt cgactt oot cc gagraagadagataat
program GeneMarkS. Both options will * CEbthhagggbtrat cabtot Cobbgactthgraddac ghgadatrqradggcdcttt gat c ghhghdct BEght JoE b at ac gratc
] p GeneMark. usage ataagttadcaabgottcchcgtagaatt Joaaadc artt gt ggac cqhgarttacatgact gagot ch bt cagt gacEt ot goage
allow you to generate models and then ttggaggactdatcdagdcagdadatch qttoocbctddaaac gat cqocght chaggbaat ottt gocatt chb gac Jagh ottt gat cetta
H ataagggatcacgagat acdc gt att 1At IEt A EEEE EE R L EE R L E ot EEE gt E At ac AagEtc act ¢ 2aAT GAT G6T Ak
to use GeneMark.hmm and GeneMark in Help TT 5T GECTT CACGT CCAATT 6T FETCITTT GOGT £ T Ggtaatt ob gotht ch bt chbok aaabbat ac gabgabt chacatbhot acte
parallel. « References Egtttttcaaat gatataatt abtghgt Jratatcaccoattoatgratattt attgalaaatatagFC ATTCOT GETHEETT GTTTTC R
ATCT CABATT GHCEAACAM AACEGAFAACCTAGT € AAFAFGT CFCTT CATTT ACCRAAGAT CTCC FFACARGT CT AFTTTC GAFATT
« Papers GRAAATTT AL AT AT GCCAMAC AAACTT AT CTAC AT CHETTT AGC FAGAGTT AT AGATT CTT ATAT C ACCAAC AAC GACACT GETTTT 2
Gene Prediction in Eukaryotes FAQ AACACAFJEEOEtaddactaatrtacat aaabtcadtt att ook aghtatt atc bt aggatt aghtt gagrtatat aacattaact ataar
N T * gt gt got gt batt st gt oot cag AT CEC ACC ATTETT GTTT 6T AGCTT ATTC A4C GATCCTT CAAGTCTC ACAAGTTT C6T ACAT
For eukaryotic gene prediction, you can « Contact GET CTCATGTTTTCTT AC ATT GCAGALT C AAACAC AAGTET CHCTETTTTT 60 CAATTCCT C ST CRART T CARGT CGTREAFACT ACACT
: ; : ABACCETGGATC AGTT AACT GETCGTCTT AACEGEAACTE AAC GARATCTC 46T CETTAG AT 6T A0 C CATACAGATTGETTC CAAGCAG
“‘,‘.Lg— use the parallel combination of the TAACTACACT ACARCCTTTET ARGAA GAGCTT GHFARGAGAAGAT AACEARACT CT AT ACAGARC 6T GETT AGCTTET AC AGC AAGA2
GeneMark and GeneMark.hmm programs Databases of TCTTT AFEGTTT CCFGTT AAGACTTTAAL CHAAGTTTT FAAC AGTTT GAAT T A0 ACGHC FAAGAGCTTT A0 AT 6T GFAC AAAFFACGEE
h dicted TTCGT GAAGETT CACTGAAT GATT CTTT CTTCAT CT CCAATGHCTC GATTT GCTT CEGT AGARAATC G AACTCCCT CTRETCT CAATHC A
nhere. predicted genes TG0 AGTT CCAGTRECT A0 AGET GEAG AT CAAAAFATTAAGAT A0 CAAGCTTTTTGOTCT GTT ATT G AACTTTCGGECGTT CCT CThgh
. ProkaryotesNew‘ acatatttcactttgatgoagt £ Joatcgactt et ghttotcagott chtooaat gottttthttbt go c aghGAT ACAC ACTC
I R ACAAAGFAGEAGCARC AL GO AT CAAGE AT CAMST GEAARAGED AARAT AT C AACTT ATT 6T FETTAT AT ATTT CTT GGCTTEC GETT 6L
Gene Prediction in EST and cDNA « Viruses/Phages TGT 6T GETTT AT GAT G0 AMGC AACAHE6AFAGAGAT GUAT AT G0 6T 50 AAC GOTFAT AAAC CAAAT G5 AACCEAL A0 AAC AAG T GARAE
by To analyze ESTs and cDNAs, please follow | (VIOLIN)
i il this link. Sequence File upload:e
| B Bioinformatics Frochdzet...
H A Resources
e Links Species: 8| Athdiana ES30 Model description
Gene Prediction in Viruses .. . . ’
<& For viral gene prediction, or to access our Bioinformatics Studies QuEput Options
\3 ; 9 P ' ' at Georgia Tech Em ail Address: (required for graphical output or sequences longer than 400000 bplé
; Vvirus database VIOLIN, please follow this |/ MS Degree Program |
=% link.
link s PhD Program ]
« Lectures 7] Generate PDF graphics (screen)
« Seminars 1 ngerate PostScript grap_h|_cs (e_ma||)e_- _ o
What the programs do: « Center for | Print GeneMark 2.4 predictions in addition to GeneMark . hrmm predictionse

| Translate predicted genes into proteing
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GeneMark

Result of last submission:

View PDF Graphical Ouwipui

Geneblarkhmm Listing

Go to: GeneMarl hmm Protein Transltions

o to: Joh Submission

Eukariotys FeneMark o wersieon bp 2.9 Zpril 25, 2008
Sequence name: CEIL

HC content: 25.79% - .
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GeneMark

Result of last submission:

mmmm GeneMarkhmm prediction oy 10 03:23.47 EST 2005, Order 5, Window 98, Step 12, 4/6

1.01
View PDF Graphical Quiput m }\q m ﬂ m
.. 0.51 V 1/ U T,
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Genove homologie

= vyhledavani genu podle homologii

- porovnavani s EST databazemi
(http://www.ncbi.nim.nih.qov/BLAST/)

porovnavani s proteinovymi databazemi

(http://www.ncbi.nim.nih.qov/BLAST/)
(https://www.ebi.ac.uk/Tools/psa/genewise/)

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

= porovhavani s homolognimi genomovymi
pribuznych druhu

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

sekvencemi z
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Osnova

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

. genomy pfibuznych druht se pfes znacné odliSnosti vyznacuji

podobnostmi v uspofadani i sekvencich, moznost vyuziti pfi
identifikaci genu u pfibuznych organizmd pomoci vyhledavani v
databazich

. Obecné schéma postupu pfi vyuzivani genomové kolinearity (také
,komparativni genomika“) pfi experimentalni identifikaci genu
pfibuznych organizmu:

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

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

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



Genomova kolinearita
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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 druhu k odchylkam pfedevsim v
nekodujicich oblastech (invaze retrotranspozonu atd.)

140 kb .\EII/L‘CSUU Mbp)
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e
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Genomova kolinearita

Genomova kolinearita HOX genu u Zivocichu

= Transkripcni faktory fidici organizaci téla
v anterio-posteriorni ose

= Pozice genl v genomu odpovida i
prostorové expresi béhem vyvoje

= Mezidruhové konzervovano

Scalfold 70 499 360 bp
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Osnova

= Experimentalni identifikace genu

= priprava genové obohacenych knihoven
pomoci technologie metylacniho filtrovani
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Metylacni filtrovani

pfiprava genové obohacenych knihoven pomoci
technologie metylacniho filtrovani

= geny jsou (vetsinou!) hypometylované, kdezto
nekodujici oblasti jsou metylované

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

McrBC rozpoznava v DNA metylovany cytozin, ktery prfedchazi
purin (G nebo A)

pro stépeni je nutna vzdalenost téchto mist z 40-2000 bp
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Metylacni filtrovani

pfiprava genové obohacenych knihoven
technologie metylacniho filtrovani

pomoci

Schéma postupu pfi pripravé BAC genomovych
knihoven pomoci metylacniho filtrovani:

prfiprava genomové DNA bez primesi
(chloroplasty a mitochondrie)
fragmentace DNA (1-4 kbp) a ligace adaptoru

pfiprava BAC knihovny v mcrBC+ kmeni E. coli
selekce pozitivnich klonu

organelarni DNA

omezeneé vyuziti: obohaceni o kodujici DNA o pouze
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Osnova

= Experimentalni identifikace genu

= priprava genové obohacenych knihoven
pomoci technologie metylacniho filtrovani
= EST knihovny
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EST knihovn

» pfiprava EST knihoven
izolace mMRNA
RT

klonovani do vhodného
bakterialniho vektoru

transformace do bakterii a ggatgctaatatgggggttatacaagtgttt———
» Cctacgattatacccccaa

izolace DNA (amplifikace— FTTTTTTTTT]

)(“\/“\/“\/“\/“\/“\/“\/“\)A\A

DNA)
sekvenace S
pouzitim primeru

specifickych pro \
pouzity plasmid )

Zaklady genomiky Il, Identifikace genu




Klicové 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

= priprava genove obohacenych knihoven
= EST knihovny

= prima a reverzni genetika (prednaska 03)
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Diskuse
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