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Osnova
(dokoncCeni prednasky 02)

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

» |dentifikace genu ab initio
= strukturagena 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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Prima a reverzni
genetika

= Principy experimentalni identifikace genu
prostfednictvim pfimé a reverzni genetiky

=  7Zména fenotypu po mutagenezi
* Genetika pfima

= |dentifikace inzeréniho mutanta a analyza
jeho fenotypu
» Genetikareverzni

= Analyza exprese daného genu a jeho
Casoprostorové specifity
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Prima a reverzni
genetika - shrnuti

= Principy experimentalni identifikace genu
prostfednictvim pfimé a reverzni genetiky

=  7Zména fenotypu po mutagenezi
* Genetika pfima
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Cloning of CKI1

o CKI1 was identified via activation mutagenesis in Arabidopsis

plasmid

. ctri1 rsscus ctrl2  Pro358::CK1
= Overexpresion of CKI1 leads to -

CK-like response in the ;
t-zeatin
hypocotyl explants

NO hormones

Kakimoto, Science (1996)

* CKI1 encodes a protein with OBHE+PL OsQOOONOOSNA DD
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Signal Transduction via MSP

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

PM

AHK sensor histidine kinases

* AHK3
= CRE1/AHK4/WOL
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* AHP1-6
Response Regulators
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Prima a reverzni
genetika

= Principy experimentalni identifikace genu
prostfednictvim pfimé a reverzni genetiky

=  7Zména fenotypu po mutagenezi
* Genetika pfima

= |dentifikace inzeréniho mutanta a analyza
jeho fenotypu
» Genetikareverzni




Identification of insertional
cki1 mutant allele

- - - -

aéﬁcaagfcgfcn.cmcmm "” En-1 TCTTGTAGTGEgtggagact

A. aatfca ag{ cgt'gga gac taclact tgg tac act caa acc gtg gat cag tta act ggt
NssiRGDY|TWY TaQ@ TV DQLTG




CKI1 Regulates Female
Gametophyte Development

o CKI is necessary for proper megagametogenesis in Arabidopsis

CKi1/cki1-i CKI1/CKI1

Hejatko et al, Mol Gener Gepomics (2003)




CKI1 and
megagametogenesis

o cki1-iis not transmitted through the female gametophyte

A. “wtx ¢ CKI/cki1-i
I CKHN specific primers (PCR positive control)

B. & CKl1/cki1-i x & wt

C. wtx < CKI1/cki1-i

I cki1-i specific primers

D. 7 CKI1/cki1-i X & wt
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CKI1 and

FG 8

megagametogenesis

B
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CKI1 and

megagametogenesis

CKI1

Faagte FG5

ckit-i 28 HAE
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Prima a reverzni
genetika

= Principy experimentalni identifikace genu
prostfednictvim pfimé a reverzni genetiky

=  7Zména fenotypu po mutagenezi
* Genetika pfima

= |dentifikace inzeréniho mutanta a analyza
jeho fenotypu
» Genetikareverzni

= Analyza exprese daného genu a jeho
Casoprostoroveé specifity
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o CKIl1 is Expressed During
Megagametogenesis
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Paternal CKI1 is Expressed in the
Arabidopsis Sporophyte Early after

Fertilization
2wt x & ProCKI1:GUS

28 HAP ,/
(hours

after &
pollination) 7 peitoe
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Pristupy ,klasické“genetiky versus ,,reverzné geneticky*
pfistup ve funkéni genomice

NAHODNA MUTAGENEZE

Primé geneticky pristup
EMS

1, IDENTIFIKACE FENOTYPU
2. GENETICKE MAPOVANI

3. GENOVA IDENTIFIKACE
-poziéni klonovani

.Reverzné geneticky” pristup

1.IZOLACE SEKVENCNE
SPECIFICKEHO MUTANTA

2. IDENTIFIKACE FENOTYPU

3. PRUKAZ KAUZALNI SOUVISLOSTI

(retrojtransposons  MEZ! INZERCI A FENOTYPEM
STorransposon

EVROPSKA UNIE Ef
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Osnova

Metody identifikace sekvenéné specifickych mutanta

- pfiprava sbirky mutantu

= vyhledavani sekvenéné specifickych mutantl
pomoci PCR

= vyhledavani sekvenéné specifickych mutantl v
elektronickych databazich

Analyza fenotypu a potvrzeni pfiCinné souvislosti
fenotypem a inzeréni mutaci

=  kosegregacni analyza

= identifikace nezavislé inzer¢ni alely

= yyuZiti nestabilnich inzerénich mutagen( a izolace
revertantnich linii

UmlEovani genti pomoci RNAI
] mechanismus G¢inku RNAI

mezi
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Osnova

Metody identifikace sekvenéné specifickych mutanta
=  pfiprava sbirky mutantt
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Typy inzer¢nich mutagenu

* Mobilni elementy
=  Autonomnitranspozony (En-1)
obsahuji gen pro transponazu, umoZznujici excizi a
opétovné zaclenéni do genomu

na obou koncich obsahuji kratké obracené
repetice, které jsou transponazou rozpoznavany

« Stabilni elementy
*  Neautonomni transpozony (dSpm)

mutant En/Spm transpozonu, ktery mutaci v genu
pro transponazu ztratil autonomii

muzZe byt aktivovan kfizenim s linii nesouci
En/Spm transpozon

= T-DNA
zcela stabilni, jeji inzerce v8ak muzZe vést k

chromozomovym prestavbam (inverze, delece,
transpozice)




Knihovny inzercCnich
mutantud u rostlin

Plant 24-24 Primary T-DNA teaglormant with o0s copy
of pKEn2

Salacton ol T, sead on hygromycin
A\l

Hamizygous and hamorygous Lansloimants

Seiocton of Ty seed on kanamycn

|
Al

T
Screan lor a transposed En-1 by PCA

Fy Ty = Col.mtr.: wild typa

v
Fy igentitealion of Fy plants wih
8 Wansposed Co-1and no T-

L

5, Parents G111 G24 GI7 GAB G89

Single seed dasconts of 500 progeny dorved iom Ihe livo parents

et 11 | S Gonoration + -+ o 8 b e e g — — — -
™ e Y 22 1Y
a . A
vyhledavani sekvenéné specifickych mutantﬁ\\ 1 ' l 1 I l l [ !

pomociPCR S 513 Generation

Kanamycin resistant geamanal revertants, plants 290.025.320.330

22




Knihovny inzercnich
mutantu u Zivocichu
e [on[NEFERI Tra [IBA d

Transfekce do lidskych bun&&nych kultur (HeLa) nebo J = L 500 I
mys$ich embryonalnich kmenovych (ES) bunék | I .

vytvofeni populace mutantnich bunéénych linii a

analyza frekvence inzerci Clonisd= I P P L8
antibiotic '\ a2l % - e 7 m
resistance S . ) Al
ﬂ ES celis <8 F LA m
\ - b &

<2
In vitroanalyzy nebo pfiprava knihovny é E:;I':g‘“g{‘ang‘:gkllsE -
: - o . : e B e ety
inzerénich mutantd reintrogresi ES do mysich z ey
embr}"l Chimera
“;‘ﬁﬂﬂ' Ny
ite
e | A

: Homozygous strain
Parents  Heterozygous F,  from ES cell, Fy

Technologii inzeréni mutageneze Ize vyuZit i u Zivocichl. Zda se vyuzivaji
napr. transpozony odvozené z Drosophily (transpozon Minos, viz schéma
vlevo nahore (Klinakis et al., 2000). V tomto pfipadé bylo nutne provést
kotransfekci s tzv. helper plasmiem, kddujicim transpondzu (neautonomni
transpozon). Neo kdduje rezistenci k neomycinu, Sipky ukazuji smér
transkripce fizeny prislusSnymi promotory, pA je polyadenylacni signal, ori
je pocatek replikace viru SV40, S-P je promotor téhoz viru. Pro identifikaci
inzerci ,,in frame” se zasazenymi geny lze vyuZzit transpozony, obsahujici
fGzi akceptorovych mist sestfihu s ORF reportérového genu, napft. lacZ-neo
(bez AUG kodonu). Tento pfistup umoziuje identifikovat inzerce do
aktivnich gen( prostrednictvim selekce inzerénich mutantl na rezistenci k
neomycinu, resp. vykazujici B-galaktoziddzovou aktivitu (Klinakis et al.,
2000).
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Osnova

= vyhledavani sekvenéné specifickych mutantl
pomoci PCR

Jrojrozmémé” vyhledavani pomoci PCR

24




|zolace sekvencné specifickych

mutantu

= autonomni En/Spm, bez selekce

- 3000 nezavislych linii

» prumérné 5 Kopii na linii

+ trojrozmérné vyhledavani pomoci PCR

= .l WENS
- A
g -
:,! i " = v
o .
EVROPSKA UNIE sttt AN

INVESTICE DO ROZVOJE VZDELAVANI
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|zolace sekvencné specifickych
mutantu

,Trojrozmérné“ vyhledavani pomoci PCR

1 izolace genomové DNA z jednotlivych rostlin mutantni populace a vytvofeni
souhrnnych soubort DNA (,trojice”, fady a sloupce trojic a jednotlivé podnosy)

3.000 mutantnich linii A.t. (5 kopii En-1/linii)

28x3-tray pools

28 x 7 row pools
28 x 3 1-tray pools 28 x 5 column pools

26




|zolace sekvencné specifickych
mutantu

Trojrozmérné” vyhledavani pomoci PCR
) P

identifikace pozitivni ,trojice” pomoci PCR, blotovani PCR produkti
a hybridizace s genové specifickou sondou

-t " INVESTICE DO ROZVOJE VZDELAVANI
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|zolace sekvencné specifickych
mutantu

1. Vyhledavani pozitivni trojice 3.000 mutantnich linii A.t. (5 kopii En-1/linii)

28x3-tray pools

(2x2x28=112 PCR reakci)

\

Identifikace PCR produktu pomoci
hybridizace s genové spec. sondou

28




|zolace sekvencné specifickych
mutantu

,Trojrozmérné"

identifikace pozitivni linie pomoci ldentifikace pozitivniho
Jtacu®, fady a sloupce

[\/% s . INVESTICE DO ROZVOJE VZDELAVANI
OF Vedblanans M 3
e

29




|zolace sekvencné specifickych
mutantu

1. Vyhledavani pozitivni trojice

3.000 mutantnich linii A.t. (5 kopii En-1/linii)

28x3-tray pools

7 row pools
5 column pools

(dalsich 5+7+3=15 PCR reakci)

-~—

En-8130 2 Celkem 112+15=127 PCR reakci

(2x2x28=112 PCR reakci)

\

Identifikace PCR produktu pomoci
hybridizace s genové spec. sondou

30




Osnova

hybridizace s produkty iPCR na filtrech

31




|zolace sekvencné specifickych
mutantu

= The Sainsbury Laboratory (SLAT-lines),
John Innes Centre, Norwich Research Park

= DNA a semena v Nottingham Seed Stock Centre
= 48.000 linii

= prumérné 1.2 izerce na linii

= neautonomni transposon

= PCR vyhledavani nebo hybridizace s iPCR filtry

= SINS (sequenced insertion sites) databaze

http://nasc.nott.ac.uk

32




|zolace sekvencné specifickych

mutantu
Hybridizace s produkty iPCR na filtrech

izolace genomové DNA 2z T-DNA

jednotlivych rostiin mutantni
populace

Stépeni restriéni endonukledzou
ligace, vznik cirkularmi DNA

inverzni PCR (iPCR) pomoci T-DNA
specifickych primert

pfiprava nylonovych filtr s produlty
IPCR v pfesné danem vzorci
(poloze) pomoci robota

hybridizace s genové specifickou
sondou

Illleoeo
0005,
X

OO
0000

12M5




Osnova

= vyhledavani sekvenéné specifickych mutantl v
elektronickych databazich
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|zolace sekvencné specifickych
mutantu

Priprava knihoven z populace A. thaliana mutované pomoci

T-DNA . )
Sequencing of flanking sequence fragments

Genomic DNA

a) digestion with endonuclease Bfal
b) linker ligation

T-DNA —‘

linear "amplification” with primer annealing to T-DNA

{mostly LB)
et

—

I,

PCR amplification with a nested T-DNA primer
{and a linker primer)

p—

e ——— A—

l sequencing with another nested T-DNA primer

—

GABI-Kat (MPLZ, Kain)
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Vyhledavani v elektronickych knihovnach inzer¢nich
mutantd

Ineert_SALK:02$311, Order line 038331 | ¥isw in AGE

JTTtctagasgottcttItoaagtticoagtacop T acojatotogegastoaca 2
e Lo BSOS VA LSS S ESARAS B SR
-I- vowoE g :
OF Vegblavane K W‘
EVROPSKA UNIE 'S sttt AN
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Vyhledavani v elektronickych knihovnach inzerénich mutantu

‘1923

cactcgatttcacattAATTATTCACT
RN RN
gtgactaaagtgtaattaataagtga.........
—i—l—l—l—.—w—--——-——
1 1 FG2 4494
——
b (+56)
E Exon
— 0N
B Trenemembrinovs oblas
Dusplibon oo
— En- 1 element
= —_— SVERS), INVESTICE DO ROZVOJE VZDELAVANI
A ‘-’._
B O s
EVROPSKA UNIE il 0 koskemenceschapnont NA D a statnim rozpoctem Ceské republiky
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Osnova

Analyza fenotypu a potvrzeni pfiCinné souvislosti
fenotypem a inzeréni mutaci

=  kosegregacni analyza
= identifikace nezavislé inzer¢ni alely

= yyuZiti nestabilnich inzerénich mutagen( a izolace
revertantnich linii

mezi

38




ProcC je nutné analyzovat priCinnou souvislost
mezi inzerci a pozorovanym fenotypem ?

pfitomnost vice inzerci v jedné linii
moZznost vzniku nezavislé bodoveé mutace

s inzerci T-DNA jsou Gasto asociovany chromozomové aberace a
pfestavby (duplikace, inverze, delece)

- I\ 3“’. i AVERSs INVESTICE DO ROZVOJE VZDELAVANI
\nﬁi’ — M :I
EVAOPSKA UNIE Ef o Hanar® a statnim rozpo&tem Ceske republiky

L
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Kauzalita mezi inzerci a
fenotypem

= Kosegregaénianalyza

kosegregace specifického fragmentu napf. po inzerci T-DNA (nebo
pusobeni EMS atd.) do genomu s pozorovanym fenotypem

+ ++ +  +++ ++ o+

-

« CKi1::En-1

- .




Vyuziti autonomnich transpozonu pro izolaci
novych stabilnich mutaci a revertantnich linii

transpozony se Casto vyznaluji excizi a reinzerci do blizké
oblasti-vyuziti pfi izolaci novych mutantnich alel

excize transpozonl neni vZdy zcela pfesna-vznik bodovych
mutaci - izolace revertantnich linii s tichou mutaci i stabilnich
mutantd

L

IX% et INVESTICE DO ROZVOJE VZDELAVANI
Ef I frgrerari (‘M: Evropaim sociink fondes
EVROPSKA UNIE il . Tana e
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ckil::En-1/CKI1

Fenotyp Sesuli cki1::En-1/CKI1

CKI1/CKI1

42




Potvrzeni fenotypu cki1::En-1/CKI1

1. Izolace revertantnich linii

* PCR vyhledavani ve 246 rostlinach segreguijici populace

« 2 90 cki1::En-1pozitivnich 9 rostlin mélo kromé Sesuli mutantnich i
SeSule standardniho typu l

Analyza potomstva
» potvrzeni absence inzerce pomoci PCR

* PCR amplifikace a klonovani ¢asti
genomové DNAv misté inzerce

» sekvenovani

- I\ 3“’. i AVERSs INVESTICE DO ROZVOJE VZDELAVANI
\nﬁi’ — M :I
EVAOPSKA UNIE Ef - Hanar® a statnim rozpo&tem Ceske republiky
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Vyuziti autonomnich transpozonu pro izolaci
novych stabilnich mutaci a revertantnich linii

aéfreaagrcg!mem CAAGA "” En-1 TCTTGTAGTGEgtggagact

A. aatfca ag{ cgt'gga gac taclact tgg tac act caa acc gtg gat cag tta act ggt
N s SsIRe&DY|Twy Ta@ TV DQ L T G
B. aat tea ag| ggt acglact tgg tac act caa acc gtg gat cag fta act ggt
Ns sJ]ETJ|trw YyTaQTVDQLTG

C. aat tca agt cgt acg gag act aca cft ggt aca ctc aaa ccg tgg atc agt taa
NS S8 RTETTLGT L KPWI S

D. aat fca agt cgc gtg gag act aca cit ggt aca cfc aaa ccg tgg atc agt taa
N SS RV ETTLGTLKPWI S
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Potvrzeni fenotypu cki1::En-1/CKI1

2. lzolace stabilni mutantni linie

+ analyza fenotypu segregujici populace (CKI1/CKI1 CKI1/cki1::En-1)
» PCR analyza rostlin s mutantnim fenotypem-identifikace rostlin bez inzerce

» PCR amplifikace a klonovani ¢asti genomové DNA v misté inzerce
* sekvenovani

- I\ 3“’. i AVERSs INVESTICE DO ROZVOJE VZDELAVANI
\nﬁi’ — M :I
EVAOPSKA UNIE Ef o Hanar® a statnim rozpo&tem Ceske republiky
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Vyuziti autonomnich transpozonu pro izolaci
novych stabilnich mutaci a revertantnich lin

A. aattcaag
N S S

B. aattca ag
N § S

C. aattca ag
N § s

D. aat tca ag
N S8 §

aéfreaagrcg!mem CAAGA "” En-1 TCTTGTAGTGEgtggagact

gt'gga gac tacfact tgg tac act caa acc gtg gat cag fta act ggt

Ci
|TWYTQTVDQLTG

t ggt acg act tgg tac act caa acc gtg gat cag ftta act ggt

TWYTQTV DQULTG

cgt acg
R T

bag act aca ctt ggt aca ctc aaa ccg lgg afc agt taa
E T TLGT L K PWI 8

cgc gtg
R V

bag act aca cit ggt aca cfc aaa ccg tgg afc agt taa
E T TLGT L K P WIS

r
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Osnova

UmlEovani genti pomoci RNAI

. mechanismus Uéinku RNAI

47




RNA interference

Molekularni podstata posttranskripéniho umléovanigenu (PTGS)

* RNAI objevena u rostlin a Coenorhabditis elegans

umi€ovani bylo indukovano jak sense tak antisense RNA (pravd.
kontaminace obou pfi in vitro transkripci)

dsRNA indukovala umléovani cca 10-100x Uéinnéji

PO250500 29089 i
SsPaCco20o0@00e6 I —
~d @ ... E @ @ ... . UbiA-Gus [s)

8 902 ——
;.9$...°.... UbiA-Gaus fas]
960 Se0ven o a——
PO COODOBOOP® viacuun
sO0200 e
QPO HTHGORRILOE & wacuun
oeos0P0OOENS ———

Waterhaus et al., PNAS (1998)
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RNA interference

Molekularni podstata posttranskripéniho umléovanigenu (PTGS)

dsRNA indukce je zavisla na vlastnich genech - gen.
vyhledavani
RNAI rmai

Mello and Conte, Natfure (2004)
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RNA interference

Molekularni podstata posttranskripéniho umléovanigent (PTGS)

RNAi objevena u Coenorhabditis elegans a u rostlin

je to pfirozeny mechanismus regulace genové exprese u
véech eukaryot

podstatou je tvorba dsRNA, ktera muze byt spusténa
nékolika zplsoby:

pfitomnost cizi ,,aberantni* DNA
specifické transgeny obsahujici obracené repetice Casti cDNA

transkripce viastnich gend pro shRNA (short hairpin RNA) nebo
miRNA (micro RNA, endogenni viasenkova® RNA)

dsRNA je procesovana enzymovym komplexem (DICER),
coz vede k tvorbé siRNA (short interference RNA), ktera se
pak vaze bud na enzymovy komplex RITS (RNA-induced
transcriptional silencing complex) nebo RISC (RNA-induced
silencing komplex)

RISC zprostfedkovava bud degradaci mRNA (v pfipadé
Uplné similarity siRNA a cilové mRNA) nebo vede pouze k
zastaveni translace (v pfipadé neupiné homologie jako je
tomu napf. v pfipadé miRNA

RITS zprostfedkovava reorganizaci genomové DNA
(tvorba heterochromatinu a inhibice transkripce)

50




Mechanism of RNA interference

Multigene family or

Foreign DNA (naked) repetitive transgens Foreign dafNA Developmental or expeimental transcription
veor TTIMTEEET WEETEEE] IIOMMMTT oo’ ) T )
Transgene CH, Rscegs
assembly/ [ shRNA pre-miFNA A
CHAEsomaln r short hairpin RHA iero KA.
modificaton .
CH, :

ADSTUN eyt TP T TTTTT ’
sense ANA ’

i
: ‘RaR? Rna-depenu::!rnunpoumma \ / {
HI“”“IIIII";M Dicer « tasiRNAS Dicer
\ 21-25bp ;
Dicer /‘—-—-—-__
T T H AL AL miRNA
T T T
T T*!rr'- L ALLLLL  gFNA
AL SRNA STITITY .
Silencer 1 RoRP BLLLILE P
b T pohite¥ TTTTT T e
T T T .
AUl .

\ ¥ ’

Y »
CH, ap ap 8P 1
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It has been found that dsRNA might be either an intermediate or a trigger in PTGS.

In the first case, dsRNA is formed by the action of RNA-dependent RNA polymerases (RdRPs), which use specific transcripts as a
template. It is still not clear, how these transcripts are recognized, but it might be e.g. abundant RNA that is a result of viral
amplification or transcription of foreign DNA.

It is not clear, how the foreign DNA might be recognized, possibly, lack of bound proteins on the foreign “naked” DNA and its
subsequent “signature” (e.g. by specific methylation pattern) during packing of the foreign DNA into the chromatin structure might
be involved.

The highly abundant transcripts might be recruited to the RdRPs by the defects in the RNA processing, e.g. lack of polyadenylation.

In the case when dsRNA is a direct trigger, there are two major RNA molecules involved in the process: Short interference RNA
(siRNA) and micro RNA (miRNA), both encoded by the endogenous DNA.

These two functionally similar molecules differ in their origin:

siRNAs are dominantly product of the cleavage of the long dsRNA that are produced by the action of cellular or viral RdRPs.
However, there are also endogenous genes, e.g. short hairpin RNAs (shRNAs) allowing production of the siRNA (see the figure).

miRNAs are involved in the developmental-specific regulations and are product of transcription of endogenous genes encoding for
small dsRNAs with specific structure (see the figure).

In addition to siRNAs, there are trans-acting siRNAs (tasiRNAs) that are a special class of siRNAs that appear to function in
development (much like miRNAs) but have a unique mode of origin involving components of both miRNA and siRNA pathways.

Developmental regulations via miRNAs are more often used in animals then in plants.

The dsRNAs of all origins and pre miRNAs are cleaved by DICER or DICER-like (DCL) enzyme complexes with RNAse activity, leading to
production of siRNAs and miRNA, respectively.

These small RNAs are of 21-24 bp long and bind either to RNA-induced transcriptional silencing complex (RITS) or RNA-
induced silencing komplex (RISC).
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Dicer and Dicer-like proteins
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Structural basis for double-stranded RMA processing by Dicer. Science 311: 135 -198. Reprinted with permission from
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In sSiIRNA and miRNA biogenesis, DICER or DICER-like (DCL) proteins
cleave long dsRNA or foldback (hairpin) RNA into ~ 21 — 25 nt fragments

Dicer’s structure allows it to measure the RNA it is cleaving. Like a cook
who “dices” a carrot, DICER chops RNA into uniformly-sized pieces.

Note the two strands of the RNA molecule. The cleavage sites are indicated by
yellow arrows.
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Argonaute proteins

Argonauta argo
argonaut pelagicky
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ARGONAUTE proteins bind small RNAs and their targets and it is an important
part of both RITS and RISC complexes.

ARGONAUTE proteins are named after the argonautel mutant of Arabidopsis;
agol has thin radial leaves and was named for the octopus Argonauta which it
resembles (see the figure).

ARGONAUTE proteins were originally described as being important for plant
development and for germline stem-cell division in Drosophila melanogaster.

ARGONAUTE proteins are classified into three paralogous groups: Argonaute-like
proteins, which are similar to Arabidopsis thaliana AGO1; Piwi-like proteins, which are
closely related to D. melanogaster PIWI (P-element induced wimpy testis); and the
recently identified Caenorhabditis elegans-specific group 3 Argonautes.

Members of a new family of proteins that are involved in RNA silencing mediated by
Argonaute-like and Piwi-like proteins are present in bacteria, archaea and eukaryotes,
which implies that both groups of proteins have an ancient origin.

The number of Argonaute genes that are present in different species varies. There are 8
Argonaute genes in humans (4 Argonaute-like and 4 Piwi-like), 5 in the D. melanogaster
genome (2 Argonaute-like and 3 Piwi-like), 10 Argonaute-like in A. thaliana, only 1
Argonaute-like in Schizosaccharomyces pombe and at least 26 Argonaute genes in C.
elegans (5 Argonaute-like, 3 Piwi-like and 18 group 3 Argonautes).

http://youdpreferanargonaute.com/2009/06/
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MicroRNAs are encoded by MIR genes, fold into hairpin structures that are
recognized and cleaved by DCL (Dicer-like) proteins.

In summary, sSIRNAs-mediates silencing via post-transcriptional and
transcriptional gene silencing, while miRNAs -mediate slicing of mMRNA
and translational repression.
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In 2006, Andrwe Z. Fire and Craig C. Mello were honored by the Nobel prize “for
their discovery of RNA interference - gene silencing by double-stranded

RNA".

55




Mechanizmus posttranskripéniho umlcovani geni pomoci RNA
interference (iIRNA)
Highly transcribed single-copy transgene loci
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RNAi approach using regulated
expression system
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Shrnuti

Metody identifikace sekvenéné specifickych mutanta

- pfiprava sbirky mutantu

= vyhledavani sekvenéné specifickych mutantl
pomoci PCR

= vyhledavani sekvenéné specifickych mutantl v
elektronickych databazich

Analyza fenotypu a potvrzeni pfiCinné souvislosti
fenotypem a inzeréni mutaci

=  kosegregacni analyza

= identifikace nezavislé inzer¢ni alely

= yyuZiti nestabilnich inzerénich mutagen( a izolace
revertantnich linii

UmlEovani genti pomoci RNAI
] mechanismus G¢inku RNAI

mezi
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