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Osnova

= Metody analyzy genové exprese

» Kuvalitativni analyza exprese gentu
= Priprava transkripéni flze promotoru analyzovaného genu s
reporterovym genem (gen zpravodaj)
= Prfiprava translaéni flze kodujici oblasti analyzovaného genu s
reporterovym genem
= Vyuziti dostupnych dat ve vefejnych databazich
= Tkarové a bunécné specificka analyza genové exprese
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Osnova

= Metody analyzy genové exprese

» Kuvalitativni analyza exprese gentu

= Priprava transkripéni flze promotoru analyzovaného genu s
reporterovym genem (gen zpravodaj)
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Genova exprese

o  Transkripéni faze s promotorovou oblasti

= Identifikace a klonovani promotorové oblasti genu

" pfiprava rekombinantni DNA nesouci promotor a reportérovy gen
(uidA, GFP)

TATA box SUTR ATG...ORF reportérového genu

promotor L.
pocatek transkripce

BamHI

GAGGAGECACAAMATGACGAA ~f/- TGTATTCTT TTGTTATCAAAGGGT TTCGACTT TGCTCCGAGGAA GAAGA TAA [ATG/ GBATCCCCOGGRTAGGT CAGTCCCT TATGT TACGT CCTGT AGAAACCCCAACC
@RI PRV GQSLMLRPVETFPT

s

‘" —_—

-2739

BamH|

GAGGAGGCACAAAATGACGAA — /- GI]A'ACF\F\G[}CACI(J\i'\!\“ GATGGTGAAAGT TACAMAGCTT GTGGC TTCACGTC BGATCCCOCGGETAGGT CAGTCCCT TATGT TACGT CCTGT AGAAACCCCAACC
M MV KVTHKLVASRRIVPRYVYGQSLMLRPVYVETTPT

— intron

exon




Genova exprese

o  Transkripéni faze s promotorovou oblasti

Identifikace a klonovani promotorové oblasti genu

pfiprava rekombinantni DNA nesouci promotor a reportérovy gen
(uidA, GFP)

pfiprava transgennich organismu nesoucich tuto rekombinantni DNA a
jejich histologicka analyza




Osnova

= Metody analyzy genové exprese

» Kuvalitativni analyza exprese gentu
= Priprava transkripéni flze promotoru analyzovaného genu s
reporterovym genem (gen zpravodaj)

= Prfiprava translaéni flze kodujici oblasti analyzovaného genu s
reporterovym genem
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Genova exprese

o Translaéni  flze koédujici oblasti analyzovaného genu s
repotérovym genem
. Identifikace a klonovani promotorové a kédujici oblasti analyzovaného
genu

. pfiprava rekombinantni DNA nesouci promotor a kodujici sekvenci
studovaného genu ve flzi s reportérovym genem (uidA, GFP)

’UTR
TATA box L ATG...ORF analyzovaného genu.... ATG...ORF reportérového genu........ STOP

promotor

‘GAGGAGGCACAAAATGACGAA ~f/— TGTATTCTT TTGTTATCAAAGGGT TTCGACTT TGCTCCGAGGAAGAAGA TAATATGAGBATCCE COGGGTAGGT CAGTCCCT TATGT TACGT CCTGT AGAMA CCCCAACC

-2739

BamHI
|

@RI PRV G6QSLMLRPVYETEPT

v —— @K RAF o M MV KVTK.

BamHI

GAGGAGGCACAAAATGACGAA - /f— GTTATACAKG{TC»'«CT CARATGATGGTGAAAGT TACAAAGCTT GT GEC TTCACGTCGBATCCCCCGOGTAGGT CAGTCCCT TATGT TACGT CCTGT AGAAACCCCAACC
M MV KVT KLV ASRRIPRVYGQSLMLRPYETTPT

— intron
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Genova exprese

o Translaéni  flze koédujici oblasti analyzovaného genu s
repotérovym genem

. pfiprava transgennich organismi nesoucich tuto rekombinantni DNA a
jejich histologicka analyza

" oproti transkripéni fizi umozZnuje analyzovat napf. intracelularni lokalizaci
genoveho produktu (proteinu) nebo jeho dynamiku

PIN1-GFP in Arabidopsis Histone 2A-GFP in Drosophila embryo by PAM




Osnova

= Metody analyzy genové exprese

» Kuvalitativni analyza exprese gentu
= Priprava transkripéni flze promotoru analyzovaného genu s
reporterovym genem (gen zpravodaj)
= Prfiprava translaéni flze kodujici oblasti analyzovaného genu s
reporterovym genem
= Vyuziti dostupnych dat ve vefejnych databazich
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Genova exprese

o Analyza exprese pomoci Genevestigator (AHP1 a AHP2,

Arabidopsis, Affymetrix ATH 22K Array)
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Genova exprese

Analyza exprese pomoci Genevestigator (AHP1 a AHP2,

Arabidopsis, Affymetrix ATH 22K Array)
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Genova exprese

Analyza exprese pomoci Genevestigator (AHP1 a AHP2,
Arabidopsis, Affymetrix ATH 22K Array)
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Genomika V.

Metody identifikace funkce genii pomoci pristupt ziskané funkce

= T-DNA aktivacni mutageneze
. ektopicka exprese a systémy regulovatelné genové exprese

Fenotypové profilovani

. DNA a proteinové Cipy
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= Nové trendy

. chemicka genetika
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Genomika V.

Analyza genové exprese

. Metody kvalitativni a kvantitativni analyzy genové exprese

Metody identifikace funkce gend pomoci piistupl ziskané funkce

. T-DNA aktivacni mutageneze

. ektopicka exprese a systémy regulovatelné genové exprese
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Genomika V.

Metody identifikace funkce gend pomoci pristupt ziskané funkce

T-DNA aktivacni mutageneze

metoda umoziujici izolaci dominantnich mutantt prostiednictvim
nahodné inzerce konstitutivniho promotoru, vedouci k nadmérné
expresi genu a tim odpovidajicim fenotypovym zménam

prvnim krokem je pfiprava mutantni knihovny pfipravené pomoci
transformace silného konstitutivniho promotoru nebo zesilovace

nasleduje vyhledavani zajimavych fenotypi

identifikace zasazen¢ho genu napi.pomoci plasmid-rescue
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aktivacni mutageneze
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Izolace genu CKI/1

- Tatsuo Kakimoto, Science 274 (1996), 982-985 *

- izolace genu pomoci aktivaéni mutageneze

- mutantni fenotyp je fenokopii exogenni
aplikace cytokinin( (CKI1, CYTOKININ

INDEPENDENT 1)
K1

t-zeatin

no haormones

VI
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Genomika V.

ektopicka exprese a systémy regulovatelné genové exprese
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Genomika V.

Systémy regulovatelné genove exprese

umoziiuji ¢asovou nebo mistné specifickou regulaci genové

exprese. vedouci ke zméné fenotypu a tim identifikaci piirozené
funkce genu
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Genomika IV.
systémy regulovatelné exprese,
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Genomika V.
systémy regulovatelné exprese, |

- A
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Genomika IV.
systémy regulovatelné exprese
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Genomika V.

= Systémy regulovatelné genové exprese

umoziiuji ¢asovou nebo mistné specifickou regulaci genové
exprese. vedouci ke zméné fenotypu a tim identifikaci pfirozené
funkce genu

. pOP systém

= UAS systém

Vensy
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Genomika V.

Fenotypové profilovani

= DNA a proteinové Cipy
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Genomika V.

=  Fenotypové profilovani
= DNA a proteinové Cipy

metoda  umoziujici  rychlé  porovnani
gent/proteini mezi testovanym a

nejcastéji jsou pouzivané oligo DNA Cipy

- k dispozici komercné dostupné sadv pro celv genom
- Critical Specifications

Numbar of arrays Ona

Number of sequence represented >24,000 gona

Foatura size 18um

Oligonuclnotida probe langth 25-mer

Probo pairs'soquence 1

Control sequences E. coli genes bioB, bioC, bioD.

B. subtilis gana lysA. Phaga P1 cre gane.
Arabidopsis maintenance genes GAPDH,
Ubiquitin, and Actin

Datection sensitivity 1:100,000*

*As measured by detection In comparative analysis between 3 complex target containing spiked
control transcriplions and a complex target with no s kes.

en pro analyzu exprese. ale napr. i genotypovani (SNP
Izmy, sekvenovani pomoci ¢ipu, ...)
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Genomika V.
DNA Cipy

= DNA ¢ipy, analyza vysledki

= pro spravnou interpretaci vysledki je nutna dobra znalost
pokrocilych statistickych metod

. je nutné zahrnout dostate¢ny pocet kontrol i opakovani

Z 2 3 A Expression of 195MGT7 in response to chemical
kontrola na presnost méfeni (opakované mefeni na treatment

nekolika ¢ipech se stejnym vzorkem, vyneseni Oy
analyzovanych na 1 proti sobé) wtair Home | About TAIR | Sitemap | Contact | Help | Order | Login
Search | Tools | Arabidopsis Info | News |Links | FTP | Stocks

[Gene ~| | Search

Experiment: Aluminum Stress

kontrola reproducibility 1?1éi:e11i (opakované méreni s Experiment Sas Shdes® & TR
. 1zolovanymi za na Slide Details
-stejné podminky proti sobé) siide ]
doame (03 v oo sampe 2 (SRR omoma®
o e AT — |
) i lHoskengas? LT 04_cya 7305 cyslPodlor3.8. [ o
identifikace I / ety b
o limioum s latuminumltechnical [Rminum (50| || Download
s oo aghial Stress M AICI3,
;3;"95 - 17304 Cy57305 Cydlpool of 3,8, | Cy5
kU vyneseni C\DCI'[T'I'ICI'IILI |)I'0[i kOI'l[I'U“.‘ anO |and 24 howrs)
ruznych podminek proti sobé — vlastni vysledek AR 6
304_Cy5 7305 Cyl 38 |Cy3
: land 24 hours)
lbias] e pers)| C15
x C F I 3 . . DO ROZVOJE AVANT
A . v soucasnosti je jiz velké mnozstvi vysledku riiznych experimentti HRREHAYAY
s lokalizovanych ve vefejné piistupnych databazich Tato peszentacs js spokifinancovéna
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Genomika V.

proteinove Cipy

Proteinové Cipy

¢ipy s vysokou denzitou obsahujici fadové 10* proteini

analyza protein-proteinovych interakci, substratt kinaz a interakei
s malymi molekulami

moznost pouzit protilatky — stabilng€j$i nez samotné proteiny
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Genomika V.
proteinove Cipy

= [dentifikace proteint interagujicich s cytoplasmatickou ¢asti integrinu
oy,B5 krevnich desticek

exprese cytoplasmatické casti  jako P
fiizniho peptidu biotin-KVGFFKR
analyza vazby s proteinovym Cipem = )
£ag 2 o $ i
obsahujicim  37.000  kloni  F.coli ) kA KVGFFKR pépih =
exprimujicich  lidské  rekombinantni i
gl Cichannel probe
proteiny Peplide pulkiown as
potvrzeni interakce pull-down analyzou v —
peptidii i koprecipitaci celych proteini oy e of 31000
(chloridovy kanal ICIn) AR aonirck irbri L et
binding of KVGFFKR.
peptide to 19 cones — )
inchuding two ooding fof "
-, . . . . e . a chiorida channal. . obe
dalsi  vyuziti napi. pii identifikaci ntagrin p
- sy ’ . Co-precipitation of chioride channel
substratti  kinaz, kdy substraty jsou and integin g from pltele ysale
navazany na C¢ip a vystaveny pisobeni . i
p o i : 5 i vvo co-ocatzaton
kinaz ~za pfitomnosti radiokativné -Suracs Hasmen resonance
znaceného ATP (768 purif. proteini B By Tod
jecmene, z nich 21 identifikovino jako .
subtraty kindzy CK20, Kramer et al., Lueking et al., 2005
2004)
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Nové trendy

* %
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chemicka genetika

pojem chemicka genetika — vice nez 50.000/66.038 zaznamu v databazi PubMed
(16.10. 2008/3.11.2011, narast 32%)
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Pub ed a2 tho Hatomal B tias of Hoalth ] [Feqk |

mww.pubmed.
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<> NCBI
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T scatn

Search| PubMed ~ for khemical genebcs
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Availsble Before Photobleaching.
€ wmx Pham Biomchaal 2008 O3 141120 .
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Genomika V.

chemicka genetika

Analyza mechanismi  endomembranového

chemické genetiky

transportu

. v rostlinnych  buikdch dochazi k  velice procestim,

endomembranovym transportem (viz

dynamickym

zprostredkovavanym zejména tzy
film. GFP sméfované do ER)
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Genomika V.

chemicka genetika

" Analyza mechanismii endomembranového transportu  pristupy
chemické genetiky

L] pomoci vyhledavani v  knihovné™ chemickych latek byly
identifikovany takové, které vedou u kvasinek (S
cerevisiae) k sekreci enzymu (karboxipeptidazy Y), ktera je
normalné transportovana pomoci endomembranového | -
transportu do vakuoly .

analyza zmény sekrece pomoci dot-blotu a
imunodetekce karboxipeptidazy Y v kulu-
vaénim  médiu - pomoci  monoklonalnich
protilatek

chemicka struktura sortind

L} identifikované latky (.sortiny”) byly schopny vyvolat

obdobné zmény i u Arabidopsis (konzervované mechanismy o 2 b 2 98 ‘8_ [mg/L]
transportu u kvasinek i u rostlin) D ~ @ »
. . L Imunodetekce karboxypeptidazy E e ® o o
L] pro blizsi identifikaci molekularniho & E
jednim z identifikovanych ,sortini™ byla provedena analyza F L

jeho vlivu na sekreci markerového proteinu (AtCPY)
sortin 1 inhibuje S pa

detekce vakuolarniho fenotypu (tvaru tonoplastu)
kvasinek pomoci barveni specifickou barvou (MDY-64)

ELAVANI

L] pomoci EMS mutageneze identifikace mutantd se fenotyp semenacki v pfitomnosti sortinti
zménénou citlivosti k sortinu I (hyper- nebo hypo- ome— rra—
% P Ol nim fondem
senzitivni mutanti) anekih 2004

EVRC a statnim rozpottem Ceské republiky




RNA localization

o mRNA is targeted into specific cell compartments in the embryo
o of Drosophila

St.2
A
( /
bed
B s
asp

St.5

Le’cuyer et al., Cell, 2007

Polar localization of mRNA can be achieved by three different mechanisms: (i) local
stabilization and regulated degradation of mRNA; (ii) local trapping of an RNA that is
diffusing through the cytoplasm; and (iii) active and directed transport of mRNA.
Although there are examples for all three mechanisms, the latter is the most common
mechanism employed. The transported mRNP complexes form larger structures, which
are referred to as RNA transport granules. These granules are transported by motor
proteins along microtubules and/or the actin cytoskeleton to their final destination. In
addition to the association with the cytoskeleton there is also evidence that mRNA
transport and ER trafficking may be coupled (Schmid et al., 2006; Aronov et al., 2007).
Before mRNPs reach their final subcellular destination, translation is usually delayed by
the recruitment of translational repressors (Schoenberger et al., Plant J., 2012).

Figure 2. Anterior/Posterior Patterns and Functional Enrichments (A—E) Sagittal views of
entire embryos (A and B) or of the posterior region (C—E) between stages 2-5, following
FISH with probes to bcd (A), asp (B), osk (C), orb (D), or grp (E) transcripts (mRNA
green/nuclei red). (A and B) Varieties of anterior patterns, with bcd mRNA (A) showing
tight anterior localization and asp transcripts (B), a more diffuse anterior enrichment.
(C—E) Early and late posterior localization patterns. While both osk and orb transcripts
localize to the posterior pole plasm in stage 1-2 embryos ([C and D] arrowheads), orb
mRNA forms distinctive rings around pole cell nuclei at stage 3 ([D] arrow).
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RNA localization

o mRNA is targeted into specific cell compartments in the embryo
of Drosophila

Le'cuyer et al., Cell, 2007

Figure 4. Membrane-AssociatedPatterns (A—F) Surface plane (upper panels) and sagittal
(lower panels) views of stage 3 (A and B), 4 (C), 5 (E and F), and 6 (D) embryos hybridized
with probes for the transcripts indicated in lower panels (mRNA green/nuclei red). cno
transcripts localize within cortical polygonal networks ([A] arrowhead), while anillin
mRNA is first perinuclear ([B] arrowhead) and then evolves into a cell junction type
pattern (C). (D—F) Patj, dlgl, and mira transcripts localize at different positions along the
lateral membrane (arrowheads).
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RNA localization

o mRNA is targeted into specific cell compartments in the embryo
of Drosophila
A

Ste12DOR Ste12DOR
Le'cuyer et al., Cell, 2007

Figure 5. Cell Division and Nuclei-Associated Transcripts (A—P) Surface plane (A-L and O)
or sagittal (M, N, and P) views of stage 1-5 embryos hybridized with the indicated
probes (mMRNA green/nuclei red). (A—H) Examples of mRNAs that localize to different
sections of the cell division apparatus, including spindle poles (A), microtubule networks
and centrosomes (B, C, E, and F), the spindle midzone (G and H), or in proximity to
metaphase chromosomes (D). (I and J) Doc-element transcripts localize to centromeric
chromatin regions on polar body chromosomes (I) and during mitosis in diploid nuclei
(J). (K and L) Stel2DOR transcripts localize in chromatin-associated foci during
metaphase (K), which then become telomeric during anaphase (L).
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RNA localization

o mRNA is targeted into specific cell compartments in the embryo
of Drosophila

A
c
»

b
B
C
CG14438
5 .
anillin Anillir’

(A—F) Stage 4 (B—E), 5 (A) and 9 (F) embryos hybridized with probes for the indicated
apical (A), cell division-associated (B and C), membrane-associated (D), and nuclear
retained (E and F) mRNAs (red signal, left panels) and colabeled with antibodies against
the indicated

protein products (green signal, middle panels). Overlaid mRNA and protein signals are
shown in the right panels. Nuclei are shown in blue in the left and middle panels in (A)-
(E). Arrowheads in (E) and (F) indicate nuclei showing an accumulation of kuk and cas
MRNAs, respectively.

Le cuyer et al., Cell, 2007
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RNA localization

o  mRNA is targeted into specific cell compartments and co-
A localizes with its protein products in the E. coli

lacY,

cat, ane no MS2 bs

6xbs

bg[G(nba

Cc

MS2Se) P9 Fouses BalF-mCherry Nevo-Dinur et al., Science, 2011

Subcellular localization of mRNA transcripts correlates with subsequent localization of
their protein products. (A) Fluorescence microscopy images of cells expressing MS2-GFP
(green) and transcripts containing or lacking binding sites for MS2-GFP. “6xbs” after a
gene’s name denotes that the MS2 binding sites were introduced immediately next to
this gene. Cells shown in (l) were supplemented with the fluorescent membrane stain
FM4-64. Transcripts were plasmid-encoded, unless otherwise stated. Scale bar, 1 mm.

(C) (a and b) Fluorescence microscopy images of cells expressing MS2-GFP (green) and a
BglF-mCherry fusion protein red), whose transcript contains the 6xbs. (c) An overlay of
the signals. Scale bar, 1 mm. The possibility of false detection due to fluorescence
leakage between the filters was ruled out. The white arrows point at a cell in which the
6xbs-tagged bglF-mCherry transcripts are detected (a) and the BglF mCherry protein is
not (b) (see also the results in fig. S18).
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RNA localization - methods

o MS2system

3- MS2-GFP Chimeric Protein
r (dIFG)

mRNA Reporters

VIS2 Binding Sites

& lerminalor

r lacZ coding sequences ASHI ¥UTR

lacZ -MS2-ASH1

[

lacZ -MS2-ADHII

MVISD Binding Sites

ADHII YUTR
& terminator

Nevo-Dinur et al., Science, 2011

Figure 1. Visualization of Reporter mRNAs in Live Cells (A) Schematic describing the
constructs used in this approach. The system is comprised of two components, a
reporter mMRNA and a GFP-MS2 fusion protein. The GFP-MS2 was expressed under the
control of the constitutive GPD promoter, while the reporter mRNA was under the
control of the GAL promoter. The reporter mRNA contains six binding sites for the coat
protein of the bacterial phage MS2. To avoid possible interference with translation and
the function of the 3’UTR, the MS2-binding sites were introduced immediately after a
translation termination codon. The 3’UTRs were either from the ASH1 gene, to induce
MRNA localization at the bud tip, or from the ADHII gene, as control. In addition, a
nuclear localization signal (NLS) followed by an HA tag was introduced at the N terminus
of the fusion protein, so that that only the GFP protein that is bound to its target mRNA
would be present in the cytoplasm. (B) Live cells expressing the GFP-MS2 fusion protein
and the lacZMS2-ASH1 reporter mRNA. Arrows indicate some of the particles, usually in
the bud. Bar, 5 mm.
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RNA localization - methods

mRNA is targeted into specific cell compartments and co-
localizes with its protein products in the E. coli

Nevo-Dinur et al., Science, 2011

40




RNA localization - methods

O

mRNA is targeted into specific cell compartments and co-

localizes with its protein products in the E. coli

(a)

Target RNA

Schenberger et al., Plant J, 2012

(b)
Fluorescent RBP constructs & &
T
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&
-
Target RNA constructs  16xboxB / 6xMS2
16xboxB / 6xMS2
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Genomika V.

chemicka genetika

®  Analyza mechanisml endomembranového transportu pomoci chemické

genetiky - shrnuti

(a) Mutagenesis of labeled endomembrane ines.

GFP::d-TIP znaceni mebrany vakuoly (tonoplastu) a Ems | Map-tased
e B 5 ‘ = - ‘cloning
identifikace mutaci vedouci ke zméné morfologie tonoplastu

Wikdiype Mutant

{b) Chemical genomics

chemicka genetika v kombinaci s klasickou genetikou -
identifikace proteini zicastnujicich se regulace

en (lﬂlﬂ cm bi Anov Ch 0 tran 5')0IT[§
AIGPY
(¢} Proteomics of purtied compariments

Pafadyacios
Wt »
proteomické piistupy — identifikace a analyza proteomu vakuol
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pro konkurenceschopnost ANAD a statnim rozpottem Ceské republiky
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Genomika V.
Shrnuti

Metody identifikace funkce gend pomoci piistupl ziskané funkce
T-DNA aktivacni mutageneze

ektopickd exprese a systémy regulovatelné genové exprese

Fenotypové profilovani

- DNA a proteinové Cipy
-

Metody vyuzivané ve funkéni genomice rostlin

. A. thaliana jako modelovy organizmus funkéni genomiky rostlin

pfiprava transgennich rostlin

- PCR sERsr,, INVESTICE DO ROZVOJE VZDELAVANI
3

ENSIS

Tato prezentace je spolufinancovana
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Genomika V.
Shrnuti

= Nové trendy

. chemicka genetika
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INVESTICE DO ROZVOJE VZDELAVANI
Tato prezentace je spolufinancovana
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Osnova

= Metody analyzy genové exprese

» Kuvalitativni analyza exprese gentu

= Priprava transkripéni flze promotoru analyzovaného genu s
reporterovym genem (gen zpravodaj)

" . .t VERST, INVESTICE DO ROZVOJE VZDELAVANI
AR o & <1
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