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Osnova

» Postupy ,pfimé" a reverzni genetiky
= rozdily v mySlenkovych pfistupech Kk
identifikaci genu a jejich funkci

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

» Experimentalni identifikace genu
= pfiprava genové obohacenych knihoven
pomoci technologie metyla&niho filtrovani
* EST knihovny
= piima a reverzni genetika
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Osnova

= Postupy ,piimé“ a reverzni genetiky

- rozdily v mySlenkovych pristupech k identifikaci genl a
jejich funkei
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Prima vs. reverzni genetika
Revoluce v chapani pojmu genu
Pristupy ,klasické” genetiky .Reverzné geneticky" pristup
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|dentifikace role genu
ARR21

* Predpokladany prenasec signalu u dvoukomponentniho signalniho
systemu Arabidopsis

INVESTICE DO ROZVOJE VZDELAVANI




|dentifikace role genu
ARR21

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

AHK sensor histidine kinases
» AHK2

« AHK3

» CRE1/AHK4/WOL

HPt Proteins —-—<>

« AHP1-6
/ mqnse Regulators

ARR! 24

NUCLEUS REGULATION OF TRANSCRIPTION
—EI—

INTERACTION WITH EFFECTORPROTEINS




|dentifikace role genu
ARRZ21

» Pfedpokladany prenasec signalu u dvoukomponentniho signalniho
systemu Arabidopsis

» Mutant identifikovan vyhledavanim v databazi inzerénich mutantu
(SINS-sequenced insertion site) pomoci programu BLAST
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|dentifikace role genu
ARR21 — izolace inz. mutanta

vyhledavani v databazi inzerénich mutantu (SINS)

Insert_SINS: 01_00 64

Quexry: B0 toctagogttoatgagogtaccatacttgacaanagagaacgtagocagocatttacagy 139
PRRRRRRRRn e e ey venrrnnreeneneverreenennni

Shject: 58319 tcctageogttcatgagogtaccatacttgacaagagagaacgtagocagocatttacagyg 58378

Arr21: 1830

Insert_SINS: 01 09 64
Query: 140 tttgatatotcottgtoaaaaatgtttttggattttactgt 179

FRRRRRRERRRR e
Shjct: 58379 tttgatatctottgtcaaaaatgtttttggattttactgt 58418
Arr21: 1890

lokalizace inzerce dSpm v genomové sekvenci ARR21
pomoci sekvenace PCR produktl

woll——E-E_ son  H—EH—-H
D2 D1 K w 1'?;'2-'7_b_p‘ -_-__!-71"-2_3_5_p P

16k - 16p




|dentifikace role genu
ARRZ21

» Pfedpokladany prenaseé signalu u dvoukomponentniho signalniho
systemu Arabidopsis

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

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

Standardni typ Inzeréni mutant
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|dentifikace role genu
ARR21

» Pfedpokladany prenaseé signalu u dvoukomponentniho signalniho
systemu Arabidopsis

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

* Exprese ARR21 u standardniho typu a Inhibice exprese u inzeréniho
mutanta potvrzena na urovni RNA

* Analyza fenotypu inzeéniho mutanta
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|dentifikace role genu
AR R 2 1 — analyza fenotypu mutanta

« Analyza citlivosti k regulatorim
rustu rostlin
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|dentifikace role genu
ARRZ21 - priCiny absence fenotypu

» Funkéni redundance v ramci genové rodiny?

INVESTICE DO ROZVOJE VZDELAVANI
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|dentifikace role genu
ARRZ21 - pfibuznost ARR gen

Legenda:

°
] ]
O ARR-A 5 £
2 g
B ARR-B @
L]
® nalezena alespod jedna EST ~ ..

8 4»"?!5

B ARRT
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|dentifikace role genu
ARRZ21 - priCiny absence fenotypu

» Funkéni redundance v ramci genové rodiny?

* Fenotypovy projev pouze za velmi specifickych podminek (?)

EVROPSKA UNIE
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|dentifikace role genu
ARR21 — shrnuti

= Gen ARRZ21 identiflkovan pomoci srovnavaci analyzy
genomu Arabidopsis

= Na zakladé analyzy sekvence byla predpovézena jeho
funkce

» Byla prokazana mistné specificka exprese genu ARR21 na
arovni RNA

» |dentifikace funkce genu pomoci inzeréni mutageneze v
pripadé ARR21 ve vyvoji Arabidopsis byla nelspésna,
pravdépodobné v dusledku funkéni redundance v ramci
genové rodiny
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Osnova

» |dentifikace genu ab initio
= strukturagent a jejich vyhledavani
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Struktura genu

po&atek N
translace — :;.

ATTATCTGATATA
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19




Sestrih RNA

~) ¥
splice splice
site site
exon intron s eHon
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|dentifikace Genu Ab
Initio
= zanedbani 5'a 3' UTR

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

= nalezeni donorovych (vétS§inou GT) a
akceptorovych (AG) mist sestfihu

= vetSina ORF neni skutetné  kodujicimi
sekvencemi — u Arabidopsis je asi 350 mil. ORF
na kazdych 900 bp (1)

= yyuziti rGznych statistickych modela (napf.
Hidden Markov Model, HMM, viz doporuéena
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 pfiblizné 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

SplicePredictor

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

should be in the one-letter-code ({a,bye,g.hkm,n,rs,tuw.y}), upper or

all other characters are ignored during input. Multiple sequence input is
1 FASTA format (sequences separated by identifier lines of the form
¢_of_sequence comments™) or in GenBank format.

Sequences

Paste your genomic DNA sequence here;

or upload your sequence file (specify file name):
Browse... |

L or vpe in the GenBank accession number of your sequence.

EVROPSKA UNIE

INVESTICE DO ROZVOJE VZDELAVANI

Kon
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SplicePredictor
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|dentifikace Genu Ab
Initio

. programy pro predikci mist sestfihu
(specificita pfiblizné 35%)

(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

ces
e »» WatGonel
NetGene2 Server

The Net

SUBMISSION
Submission of a local file with a single sequence:

File in FASTA format Bows. )

([ Cioar toids ) [ Send e |

Submission by pasting a single sequence:

Sequance name

Sena e |

NOTE: The submitted sequences ans kopt con

v will be erased immediatedy afier procossng
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Prediction done
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Sestrin RNA a adaptace

= odchylky rozpoznavani mist sestiihu u rostlin v praxi - pfiklad
vyvojové plasticity (nejen) rostlin
identifikace mutanta s bodovou mutaci (tranzice
G—A) pfesné v misté sesffihu na 5 konci 4.
exonu o
[ ™ o = B P~
Legs uib & ,.,
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Sestfih 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 cDNApo normalnim sestfihu

PDR_U1a/PDR_L1 PDR_U1b/PDR_L1b

wt  pisl

- 500 bp
- 500 bp - 400 bp
- 400 bp - 300 bp
- 300 bp - 200 bp
- 200 bp - 100bp
- 100 bp
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Sestfih RNA a adaptace

= odchylky rozpoznavani mist sestiihu u rostlin v praxi - pfiklad
vyvojové 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 cDNApo normalnim sestfihu

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




Sestfih RNA a adaptace

odchylky rozpoznavani mist sestiihu u rostlin v praxi - pfiiklad
vyvojové plasticity (nejen) rostlin

identifikace mutanta s bodovou mutaci (tranzice &;& n ':ﬂw
G—A) presné v misté sestfihu na 5 konci 4. exonu B @
v‘-_"_m.@““' ;;TQZED%Q
Q
- analyza pomoci RT PCR prokazala pfitomnost ‘51 -0
fragmentu kratSiho nez by odpovidalo cDNA po | & %
norméalnim sestfihu o e 00
+ sekvenace tohoto fragmentu pak ukazala na | @
alternativni sesfih s vyuZitim nejbliz§iho moZného e _@;{%«3‘:‘—@9@
mista sestfihu v exonu 4 =

+ existence podobnych obrannych mechanizmi prokdzana i u jinych
organizmu (napf. nestabilita mutantni mRNA se vznikem pfedéasného
stopkodonu (> 50-55 bp pred normalnim stop kodonem) u eukaryot, viz
doporu¢end studijni literatura, Singh and Lykke-Andersen, 2003)
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|dentifikace genu ab initio

=  programy pro predikci exonu

a4 typy exonl (podle polohy):
* iniciaéni
«  vnitini
- terminalni
» jednoduché

o programy kromé rozpoznavani mist sestfihu
zohlednujii strukturu jednotlivych typl exont

* iniciacni:
(http://genes.mit.edu/GENSCAN.html)
(http://opal.biclogy.gatech.edu/GeneMark/)

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

INVESTICE DO ROZVOJE VZDELAVANI

EVROPSKA UNIE Ef
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GENESCAN

The New GENSCAN Web Server at MIT

ldentification of complete gene structures in genomic DNA

33




GENESCAN

GENSCANW output for sequence CKI1

Explanation Gn.Ex : gene number, exon number (for reference) Type : Init = Initial exon (ATG to 5' splice site) Intr = Internal exon (3' splice site to 5'
splice site) Term = Terminal exon (3' splice site to stop codon) Sngl = Single-exon gene (ATG to stop) Prom = Promoter (TATA box / initation site) PIyA =
poly-A signal (consensus: AATAAA) S : DNA strand (+ = input strand; - = opposite strand) Begin : beginning of exon or signal (numbered on input strand)
End : end point of exon or signal (numbered on input strand) Len : length of exon or signal (bp) Fr : reading frame (a forward strand codon ending at x
has frame x mod 3). For example, if nucleotides 1,2,3 of the sequence are read as a codon, that's called reading frame 0. If 2,3,4 are read as a codon,
that's reading frame 1. If 3,4,5 are read as a codon, that's reading frame 2, and so on. This information, together with the starting and ending positions
of the exon, is sufficient to give the amino acid sequence encoded by the exon. Another use of the reading frame is that if you see two adjacent
predicted exons separated by a relatively short intron which share the same reading frame, it may be worth looking at the possibility that the
intervening intron is not correct, i.e. that the two exons plus the intervening intron might form one long exon (assuming there are no inframe stops in
the intron, of course). Ph : net phase of exon (exon length modulo 3). For example, an exon of length 15 bp has net phase 0 since 15 is divisible by 3, an
exon of length 16 bp has net phase 1 because 16 divided by 3 leaves a remainder of 1, an exon of length 17 bp has net phase 2, and an exon of length
18 bp has net phase 0 again. The point of this is that exons whose net phase is 0 can be omitted from the gene without disrupting the reading frame:
such exons are candidates for being either 1) incorrect, or 2) alternatively spliced. 1/Ac : initiation signal or 3' splice site score (tenth bit units; x 10). If
below zero, probably not a real acceptor site. Do/T : 5' splice site or termination signal score (tenth bit units; x 10) If below zero, probably not a real
donor site. CodRg : coding region score (tenth bit units) P : probability of exon (sum over all parses containing exon). This quantity is close to the actual
probability that the predicted exon is correct. Tscr : exon score (depends on length, I/Ac, Do/T and CodRg scores).

Comments The SCORE of a predicted feature (e.g., exon or splice site) is a log-odds measure of the quality of the feature based on local sequence
properties. For example, a predicted 5' splice site with score > 100 is strong; 50-100 is moderate; 0-50 is weak; and below 0 is poor (more than likely
not a real donor site). The PROBABILITY of a predicted exon is the estimated probability under GENSCAN's model of genomic sequence structure that
the exon is correct. This probability depends in general on global as well as local sequence properties, e.g., it depends on how well the exon fits with
neighboring exons. It has been shown that predicted exons with higher probabilities are more likely to be correct than those with lower probabilities.

What are the suboptimal exons?

Under the probabilistic model of gene structural and compositional properties used by GENSCAN, each possible "parse" (gene structure description)
which is compatible with the sequence is assigned a probability. The default output of the program is simply the "optimal" (highest probability) parse
of the sequence. The exons in this optimal parse are referred to as "optimal exons" and the translation products of the corresponding "optimal genes"
are printed as GENSCAN predicted peptides. (All the data in our J Mol Biol paper and on the other GENSCAN web pages refer exclusively to the optimal
parse/optimal exons.) Of course, the optimal parse does not always correspond to the actual (biological) parse of the sequence, that is, the actual set
of exons/genes present. In addition, there may be more than one parse which can be considered "correct", for example, in the case of a gene which is
alternatively transcribed, translated or spliced. For both of these reasons, it may be of interest to consider "suboptimal” ("near-optimal") exons as
well, i.e. exons which have reasonably high probability but are not present in the optimal parse. Specifically, for every potential exon E in the sequence,
the probability P(E) is defined as the sum of the probabilities under the model of all possible "parses" (gene structures) which contain the exact exon E
in the correct reading frame. (This quantity is calculated as described on the GENSCAN exon probability page.) Given a probability cutoff C, suboptimal
exons are those potential exons with P(E) > C which are not present in the optimal parse.

Suboptimal exons have a variety of potential uses. First, suboptimal exons sometimes correspond to real exons which were missed for whatever
reason by the optimal parse of the sequence. Second, regions of a prediction which contain multiple overlapping and/or incompatible optimal and
suboptimal exons may in some cases indicate alternatively spliced regions of a gene (Burge & Karlin, in preparation). The probability cutoff C used to
determine which potential exons qualify as suboptimal exons can be set to any of a range of values between 0.01 and 1.00. The default value on the
web page is 1.00, meaning that no suboptimal exons are printed. For most applications, a cutoff value of about 0.10 is recommended. Setting the value
much lower than 0.10 will often lead to an explosion in the number of suboptimal exons, most of which will probably not be useful. On the other hand,
if the value is set much higher than 0.10, then potentially interesting suboptimal exons may be missed.
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GENESCAN

GENSCAN predicted genes in sequence 02:56:23
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Regulace translace

 Funkéni vyznam sestfihu v nepfekladanych oblastech - dulezita regulaéni

soucast genu
. Translaéni  represe  prostfednictvim

kratkych ORF v 5UTR =
. Identifikovano napf. u kukufice (Wang

and Wessler, 1998, viz doporuéena lit.)

M KR A F. M MVKVT..
. \ pfipadé CKI1 pokus prokazat tento

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

 Funkéni vyznam sestfihu v nepfekladanych oblastech - dulezita regulaéni
soucast genu
. V piipadé CKI1 pokus prokazat tento zpusob regulace genové

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

BamHI

GAGGAGGCACAARATGACGAA == TGTATTCTT TTGTTATCAAAGGGT TTCGACTT TGCTCOGAGGAA GAAGA TAA TA TGAGGATCCC COGGG TAGGT CAGTCOCT TATGT TACGT OC TGT AGAAACCCCA ALK
@RI PRY GQS5SL M

7t —Y— s &

2739

BamHl

GAGGAGGCACAMMTGACGAA - fr- GTTATACAAGT TCACT CAAAT GATGGTGAAGT TACAAMITT GTGGC TTCACGTCOGATCOCOLGOGTAGGT CAGTCCCT TATGT TACGT CCTGT AGAMCCOCAACC
M MV KVT KLVYASRRIPRVGOS LM

— intron

-
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Genové modelovani

= programy pro genove modelovani

o zohlednujitaké dali parametry, napf. navaznost ORF

(http://genes.mit.edW/GENSCAN.html)
velice dobry pro predikci exont v kodujich oblastech
(testovano na genu PDRY, identifikoval vdech 23 (1) exond

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

(http://http://ccb.jhu.edu/software/glimmerhmm/
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GeneMark

Eukaryotic GeneMark.imm® %) 50,

Lh
GeneMark ™ WS e - Avemoe, References:
A family of gene prediction programs provided  S008 Y orodoviiy M. and Lukashin A, (urguth shed)
by Mark Borodovsky's Bioinformatics Group ot TTSKATyotes: predicied 3 omsadze &., Ter-Hovharrepran V., Chamolf . and Borodovsky M.,
the Georgla Institute of Technology, Atlanta, h“"“.‘ “Biars scdenbic aion in rovel sukaryobc genome by sel Lraning algorthm®,
Georgia. i e Nucleic Acids Research, 2005, Vol 33, No. 20, 6494-6506

Accuracy comp

n and Arch e Ictoter 2005, Added pre-buikt models of eulary otic GersMack hem E5-2.0 (E -
Gene Group mkaryctc § - siftranng: 3.0 - the verson)
. For bacterial and archasal gene
4 5 Prediion, you Can use the paraliel Gene Prediction i o
combination of the GeneMark and Programs. [T
.
GeneMark. herm
Frame-ty-Frame

=T GeneMark.hmm programs here Tite {optional):
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GeneMark

Result of last submission:

View PDF Grap hiral Output
GeneMarkhmm Listing

Go to:

Go to: Job Sibmission

Dukariotye GenaMazk bem versisn bp 3.9 dpril £S5, 2008

Sequence name: CKIL

Jaquence lengeh: 5043 bp

C convens: 35.79%

Matrices file: /home/germark/ euk_ghm. matrices/ mhal iana howd. Omed
Tha Oct 1 11:09:24 2009 - -

Peadicted genes/ sxons

Gene Exon 3vrand Lxen Cxon Range Exon Jvare/Cnd

2 E Type Length T

1 1 + Inivial P69 1025 ST 193 -~

i z * 1155 1394 40 13=-
1 2 1518 2178 50 19==
1 4 2288 2644 279 s
1 5 7 m1 584 th==
1 & Incernal 127 aszy an 13-=-
1 7 4 Terminal a0 a1 113 1L8==
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GeneMark

Result of last submission:
View PDF Graphical Quiput
GeneMarkhmm Listing

Go to: i

Go to: Job Submission

Dakariovye GereMark boss version bp 3.9 Mpril 25, 2008

Sequence name: CKIL

Sequence lengeh: 5043 bp

#C conteny: 35.79%

Mavrices file: /home/germark/ euk_ghm. mavrices/ shal iana howed. Omod
Tha Oct 1 11:09:24 2009 - -

Pradicted genes/ sxons

RIAGAY

| e\

1

Gene Exon 3vrand Lxen Cxon Range Exon Jvare/Cnd

s E Type Lengeh Tras

1 1 + Inivial 969 1025 ST 13 - -

1 2 * 1188 1394 40 13-~
L 2 * 1518 178 &80 13 ==
14 2288 2644 279 11--
1 L] bkl ”17 584 23 ==
1 3397 4529 1223 13 ==
1 7 # Terminal 409 a9zl 213 13-~
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Genové homologie

vyhledavani genu podle homologii

porovnavani s EST databazemi
| (http://www.ncbi.nim.nih.qov/BLAST/, http://workbench.sdsc.edu/

porovnhavani s proteinovymi databazemi
(http://www.ncbi.nim.nih.qov/BLAST/, http://workbench.sdsc.edu/

(hitp://www.ebi.ac.uk/Wise2/)

porovnavaji proteinovou sekvenci s genomovou DNA (po zpé&tném
pfekladu), je nutna znalost aminokyselinové sekvence

porovnavani s homolognimi genomovymi
sekvencemi z pribuznych druhu
- (http://www.Ibl.gov/Tech-Transfer/techs/lbnl1690.html)

EVROPSKA UNIE %

- — - VRS INVESTICE DO ROZVOJE VZDELAVANI
. L : Y,
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Osnova

» |dentifikace genu ab initio
= strukturagent a jejich vyhledavani

= genomova kolinearita a genova homologie

* 1.
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INVESTICE DO ROZVOJE VZDELAVANI
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Genomova kolinearita

= genomy pfibuznych druhl se pfes znatné odliSnosti vyznacuiji

podobnostmi v uspofadani i sekvencich, moZnost vyuZiti pfi
identifikaci gent u pfibuznych organizml pomoci vyhledavani v
databazich

=  obecné schéma postupu pfi vyuZivani geonomové kolinearity (také
Jkomparativni genomika“) pfi experimentalni identifikaci genu
pribuznych organizmui:

mapovani malych genomu s vyuZitim nizkokopiovych DNA markeri (napf.
RFLP)

vyuZiti téchto markeru k identifikaci ortholognich gent (gent 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 pfi vyhledavani v
BAC knihovnach pri identifikaci ortholognich oblasti velkych genomu (napf.
je€mene nebo psenice, 5000, resp. 16000 Mbp)
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Genomova kolinearita

140 kb Maize (2500 Mbp)
A - >
¥ 1 Rice (400 Mbp)
L

20 kb

B o=l =———— Hexaploid wheat (16 000 Mbp)
=—=l——— -  ———— Barley (5000 Mbp)
== = J==————— Rice (400 Mbp)

50 kb

High gene density

Feuillet and Keller, 2002
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Genomova kolinearita

= ZzZejmeéna vyuZitelné u trav (napf. vyuZiti pfibuznosti u jeCmene,
pSenice, ryZe a kKukufice)

L] malé geonomové prestavby (dalece, duplikace, inverze a translokace
mensi neZ nékolik cM) jsou pak detekovany podrobnou sekvenéni
komparativni analyzou

= bé&hem evoluce dochazi u pfibuznych druhi( k odchylkdm pfedevsim v
nekaddujicich oblastech (invaze retrotranspozont atd.)

b
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Genomova kolinearita
*  Genomova kolinearita HOX gent u Zivo€ichl
= Transkripni faktory Fidici organizaci téla
v anterio-posteriorni ose
= Pozice gend v genomu odpovida i ﬁ ICdx
prostorove expresi béhem vyvoje « IMedPost
= Mezidruhové konzervovano PG8 '
54 . - |PG?
r s Central
I I . e wir i
o= — | Xlox
@ ) | Gsx
S
ol
G2 g ' |
2 [ e — PG1-2
: =.: i b Anterior
- —wg : M
o ) | Eve
T

Genomic organization of the Capitella sp. | Hox cluster. A total of 11 Capitella sp. |
Hox genes are distributed among three scaffolds. Black lines depict two scaffolds,
which contain 10 of the Capitella sp. | Hox genes. The eleventh gene, Capl-Post1,
is located on a separate scaffold surrounded by ORFs of non-Hox genes
(unpublished data). No predicted ORFs were identified between adjacent linked
Hox genes. Transcription units are shown as boxes denoting exons, connected by
lines that denote introns. Transcription orientation is denoted by arrows beneath
each box. Color coding is the same as that used in on the right-hand side for each
ortholog.

The phylogenic tree on the right-hand side shows that the order of the genes on
the chromozome is retained in several species (genome colinearity).
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Osnova

» Experimentalni identifikace genu

= pfiprava genové obohacenych knihoven
pomoci technologie metyla&niho filtrovani
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Metylacni filtrovani

= pfiprava genové obohacenych knihoven pomoci
technologie metylacniho filtrovani

= geny jsou (vétsinou!) hypometylovane, KkdeZto
‘ 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 predchazi
purin (G nebo A)

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

- —_— SVERS), INVESTICE DO ROZVOJE VZDELAVANI
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Metylacni filtrovani

= pfiprava genové obohacenych knihoven pomoci
technologie metylacniho filtrovani

= schéma postupu pfi pfipravé BAC genomovych
knihoven pomoci metylaéniho filtrovani:
priprava genomové DNA bez pfimési organelarni DNA
(chloroplasty a mitochondrie)
- fragmentace DNA (1-4 kbp) a ligace adaptoru
pfiprava BAC knihovny v merBC+ kmeni E. coli
- selekce pozitivnich klont

= omezené vyuZiti: obohaceni o kédujici DNA o pouze
cca 5-10 %

- —_— SVERS), INVESTICE DO ROZVOJE VZDELAVANI
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Osnova

» Experimentalni identifikace genu

= pfiprava genové obohacenych knihoven
pomoci technologie metyla&niho filtrovani

=  EST knihovny
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EST knihovn

= pfiprava EST knihoven

klonovani do vhodného
bakterialniho vektoru

transformace do bakterii a
izolace DNA (amplifikace—
DNA)

Zaklady genomiky I, Identifikace gent
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Shrnuti

» Postupy ,pfimé" a reverzni genetiky
= rozdily v mySlenkovych pfistupech Kk
identifikaci genu a jejich funkci

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

» Experimentalni identifikace genu
= pfiprava genové obohacenych knihoven
pomoci technologie metyla&niho filtrovani
= EST knihovny
= piima a reverzni genetika (pfednaska 03)
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Diskuse
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