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Osnova

» Metody analyzy genové exprese

= Kuvalitativni analyza exprese genu

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

= Priprava translaéni flze kodujici oblasti analyzovaného genu s
reporterovym genem

»  Vyuziti dostupnych dat ve vefejnych databazich
=  Tkanové a bunééné specificka analyza genové exprese
= Kvantitativni analyza exprese
. DNA a proteinové Cipy
. Next gen transkripéni profilovani
= Regulace genové exprese v identifikaci funkce genu
pFistupy ziskané funkce
= T-DNA aktivaéni mutageneze
= Ektopicka exprese a systémy regulovatelné genové exprese
= Chemicka genetika
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Osnova

» Metody analyzy genové exprese

= Kuvalitativni analyza exprese genu

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




Transkripéni fuze

o Transkripéni fize s promotorovou oblasti

= Identifikace a klonovani promotorové oblasti genu

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

TATA box 5 UTR ATG...ORF reportérového genu

promotor
pocatek transkripce

BamHI

GAGGAGGCACAAAATGACGAA —//— TGTATTCTT TTGTTATCAAAGGGT TTCGACTT TGCTCCGAGGAA GAAGATAAT AT (J GRATCCCCCGGGTAGGT CAGTCCCT TATGT TACGT CCTGT AGAAM CCCCAACC
N

‘*\\ ®RIPRVGDSLMLRPVETPT
P

L s
. -
70— — @KRAF g M MV KVTK..

BamHI

(GAGGAGGCACAAAATGACGAA ~f/- GTT N,\(‘/\/\’(}h(},\(‘[ CAAAT GATGGTGAAAGI TACAAAGCTT GI GGCTTCACGICGGATCCCCCGGGTAGGT CAGTCCCT TATGI TACGT CCTGI AGAAACCCCAACC
M MV KVTHKLVASRRIPRVGQSLMLRPVETFPT

-2739

— intron

exon

ISP CEITEC
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Transkripéni fuze

Transkripéni flize 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




GUS reporter in mouse
embryos




Osnova

= Priprava translaéni flze koédujici oblasti analyzovaného genu s
reporterovym genem




Translacni fuze

o Translaéni  fGze kodujici oblasti analyzovaného genu s

repotérovym genem

L] Identifikace a klonovani promotorové a kodujici oblasti analyzovaného
genu
= pfiprava rekombinantni DNA nesouci promotor a kodujici sekvenci

studovaného genu ve fuzi s reportérovym genem (uidA, GFP)

TATA box 5 UTR ATG...ORF analyzovaného genu....ATG...ORF reportérového genu........ STOP

promotor

BamHI

GAGGAGGCACAAAATBACGAA ~ /= TGTATTCTT TTGTTATCARAGGGT TTCGACTT TGCTCCGAGGAN GAAGA TAATATGA GBATCCCCCGAGTAGGT CAGTCCCT TATGT TACGT CCTGT AGMACCCCAACC
™ @R1 PRV GQSLMLRPVETFPT

7t —— ~ @KRAF om V1 M VKV TK..

BamHI

-2739

CARAT G TGGTGAAAGT TACAAAGCTT GT GGCTTCACGTCGGATCCCCCGGGTAGGI CAGTCCCT TATGI TACGT CCTGI AGAA CCCCAACC
M MV KVTKLVASRRIPRVYGQSLMLRPVETTPT

GAGGAGGCACAAMATGACGAA /- GTTATACAAGT

— intron

o




Translacni fuze

Translacni  fuze koédujici oblasti analyzovaného genu s
repotérovym genem

priprava transgennich organismG nesoucich tuto rekombinantni DNA a
jejich histologicka analyza

oproti transkripéni fizi umoznuje analyzovat napf. intracelularni lokalizaci
genového produktu (proteinu) nebo jeho dynamiku
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Translacni fuze

Translacni  fize koédujici oblasti analyzovaného genu s
repotérovym genem
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Osnova

Vyuziti dostupnych dat ve vefejnych databazich
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Databaze

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

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

Pzez124_at 256744 _at
2565 2677
2329 2828
2004 2379
1860 2231
1624 2082
1388 1833
1154 1783
213 1835
83 1486
g8 1337
213 1188
180 D44 M 173 B0 277 B8 121 &7 169 944 419 73 150 277 919 121 57
B % 4 %, % S % B % Y % D
o, S, 0 B, Y0, B Yy Ty Sy, %, B, 0 % T, Ty,
B R, b B, ¥ B %k %, T o, b, % W, U % b
s, b B B T % ®, el T by, % T8, b
% e, %, % o W, % %, s, B B, G, e, e
% R N A o % T, G 8 Ve, Y
o, %, %, 5, s, % %, G
id % o i % s (,s‘?




Databaze

o  Analyza exprese pomoci ePlant

AtGenExpress eFP: AT1G13330 / AHP2, HOP2
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Databaze

Analyza exprese pomoci ePlant

Globular Heart Torpedo

cotyledons
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Databaze

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

= Tkanoveé a bunécné specificka analyza genové exprese
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Expression Maps - RNA

‘ o High-Resolution Expression Map in Are
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Microarray expression profiles of 19 fluorescently sorted GFP-marked lines were
analyzed (3-9, 23, 24). The colors associated with each marker line reflect the
developmental stage and cell types sampled. Thirteen transverse sections were
sampled along the root's longitudinal axis (red lines) (10). CC, companion cells.



Expression Maps - RNA

‘ o High-Resolution Expression Map in Arabidopsis Root
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(A) The majority of enriched GO terms (hierarchically clustered) are associated
with individual cell types (blue bar). A smaller number are present across multiple

cell types (green bar). (fig. S2) (B) GO category enrichment for hair cells
confirms a previous report (715). Enriched cis-elements and an enriched TF family

were also identified. (C) From the top 50% of varying probe sets, 51 dominant
radial patterns were identified. Pattern expression values were mean-normalized
(rows) and log, transformed to yield relative expression indices for each marker
line (columns). Marker line order is the same for all figures; see table S1 for

marker line abbreviations. (D) Pattern expression peaks were found across one

to five cell types. (E to G) Patterns where expression is enriched in single and
multiple cell types support transcriptional regulation of auxin flux and synthesis. In
all heat maps with probe sets, expression values were mean-normalized and log,
transformed. Expression is false-colored in representations of a root transverse
section, a cut-away of a root tip, and in a lateral root primordium. (E) Auxin
biosynthetic genes (CYP79B2, CYP79B3, SUPERROQOT1, and SUPERROQOT?2)
are transcriptionally enriched in the QC, lateral root primordia, pericycle, and
phloem-pole pericycle (P = 1.99E-", pattern 5). All AGI identifiers and TAIR
descriptions are found in table S14. (F) Auxin amido-synthases GH3.6 and
GH3.17 that play a role in auxin homeostasis show enriched expression in the
columella, just below the predicted auxin biosynthetic center of the QC (P =
8.82E4, pattern 13). (G) The expression of the auxin transporter, PIN-
FORMED?2, and auxin transport regulators (PINOID, WAG1) are enriched in the
columella, hair cells, and cortex (P = 1.03E™, pattern 31).
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Expression Maps - RNA

| o High-Resolution Expression Map in Drosophilla
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Deconstructing and reconstructing the embryo by single-cell
transcriptomics combined with spatial mapping.

(A) Single-cell sequencing of the Drosophila embryo: ~1000 handpicked stage 6
fly embryos are dissociated per Drop-seq replicate, cells are fixed and counted,
single cells are combined with barcoded capture beads, and libraries are
prepared and sequenced. Finally, single-cell transcriptomes are deconvolved,
resulting in a digital gene expression matrix for further analysis.

(B) Mapping cells back to the embryo: Single-cell transcriptomes are correlated
with high-resolution gene expression patterns across 84 marker genes, cells are
mapped to positions within a virtual embryo, and expression patterns are
computed by combining the mapping probabilities with the expression levels
(virtual in situ hybridization).
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Expression Maps - Proteins

‘ o Human Protein Atlas

SN W KV

- ‘ I zatk Affinity
PAEST design M:iLelgugL?r Sequencin, g ngtlgrw: MS analysis Immunization purmcal{o "

e.fEnsemb.!
UniProt

IF analysis Western blot _ Bioinformatics and literature  IHC i
search

Human protein allas portal
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Schematic flowchart of the Human Protein Atlas. For each gene, a signature
sequence (PrEST) is defined from the human genome sequence, and following
RT-PCR, cloning and production of recombinant protein fragments, subsequent
immunization and affinity purification of antisera results inmunospecific
antibodies. The produced antibodies are tested and validated in various
immunoassays. Approved antibodies are used for protein profiling in cells
(immunofluorescence) and tissues (immunohistochemistry) to generate the
images and protein expression data that are presented in the Human Protein

Atlas (Ponten et al., J Int Med, 2011).
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Expression Maps - Proteins

Human Protein Atlas
(http://www.proteinatlas.org/)

HUMAN PROTEIN ATLAS®

ABOUT & HELP

SEARCH 2 »

|| H search | [__clear |Fields »

e.g. CD44, ELF3, KLK3, or use Fields to search specific fields such as
protein_class:Transcription factors er chromosome: X

News

Protein evidence according to
Fagerberg et al is summarized in
the chromosome progress
diagram.

Version: 11.0
Atlas updated: 2013-03-11
release history

15156 genes with protein expression

dictionary: histology of esophagus profiles based on 18707 antibodies.

Tt ock Hlze 2
Jallonfars— The Human Protein Atlas project is funded
CHALSFST by the Knut & Alice Wallenberg foundation.

UNIVERSITET
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Expression Maps - Proteins

o Human Protein Atlas
(http://www.proteinatlas.org/)

SUBCELLULAR LOCATION SUMMARY

Main location(s) Nudleus but not nucleoli
Additional location(s)
Staining summary

Localized to the nudleus but excluded from the nudleoli.

® High

Antibodiesin assay  CAB039238, CAB039239

Reliability (APE)

MORE SUBCELL DATA

WORMAL iS5 & ORCAN SINMARY
Expression summary Fractions of cells showed weak nudear and/or cytoplasmic expression.
Tissue specificity Expressed in 11 out of 82 cell types

/| netabiey (ave) | @ Hioh
Antibodies in assay CAB002973, CAB039238, CAB039239

) o No of
q‘ | Organ cell  Protein expression
types
/ CNS (brain) 1 [

(blood) 8 I |
Liverandpancreas |5 [ ]
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e —— e |

i Cardiovascular 1 [
/ s Female tissues 13 |
- Placenta ~ [
f Male tissues N —
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Osnova

= Kvantitativni analyza exprese
L] DNA a proteinoveé Cipy
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DNA Chips

= DNA &ipy

DNA Chips

Photolitography

iy

metoda umozhujici rychlé porovnani velkého mnozZstvi
genU/proteinti mezi testovanym vzorkem a kontrolou

nejCastéji jsou pouzivané oligo DNA Cipy
- k dispozici komeréné dostupné sady pro cely genom

firma Operon (Qiagen), 29.110 70-mer oligonulkleotidi reprezentujicich
26.173 genu kddujicich proteiny, 28.964 transkripti a 87 microRNA genl
Arabidopsis thaliana

moznost pouzivat pro pfipravu &ipl fotolitografické techniky-usnadnéni
syntézy oligonukleotidd napf. pro cely genom ¢&lovéka (cca 3,1 x 10° bp) je
touto technikou mozno pfipravit 25-mery v pouze 100 krocich)

cipy nej?n .pro analyzu’e)’(prese, Affymetrix ATH1 Arabidopsis genome array
ale napf. i genotypovani (SNP

polymorfizmy, YU C I Critice! Specifications

PR Num ber of arrays One
pomoci gipd, ...) Num ber of iaqauvence raprasanted 24,000 gana sequances
Featurs sizs 18um
Oligonucl aof de probe langth E-mar
Proba pairs/sequence i
Control sequences E coli ganes bioB, bioC, bioD.

B. subtilis gane iysA. Phags F1 cre gane.
Arabidopsis maintenance ganes GAPDH,
Ubiguitin, and Actin
Datection sansitivity 1:100,000°

“is measured by detection In comparatlve analysis Detween a complex tErget containing spiked
£ONtAOI 1FANSCA PN 3Nd 3 complex target wikh na spKes,
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DNA Chips
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Photolitography
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DNA Chips

DNA Cipy, analyza vysledku

- pro spravnou interpretaci vysledk( je nutna dobra znalost
pokrocilych statistickych metod
- je nutné zahrnout dostatecny pocet kontrol i opakovani
~
kontrola na presnost méfeni (opakované méfeni 4 TR e L feshones o shemica)

na nékolika Cipech se stejnym vzorkem, vyneseni

stejnych vzork( analyzovanych na riznych &ipech wtair Home | About TAIR | Sitemap | Contact | Help | Order | Login
: X Search | Tools | Arabidopsis Info | News |Links | FTP | Stocks
proti sobé)
Gene ~| Search
P v . - e Experiment: Aluminum Stress
kontl:ola 'reprodumblllty méfeni (F)p_akovane m_er’enl Eperiment e SigesE S e
s rGznymi vzorky, izolovanymi za stejnych Slide Details
i iné Sipu-stejné i i Slide Replicate g
;S)cc:cbiglnek na stejném Ccipu-stejné podminky proti o2, e " R;”‘j:‘,“mivwa}';i JUPR — -
description) ke ?
o ve
. . . L, A HoskengaS7 L~ 17304_Cya 7305 cys|Poolof3.8. [ o
identifikace hranice spolehlivého méFeni LT e o
s Download
o soflla| 7 | stress A, sl
P . : . bias] 17304_Cy5.7305_Cy3lpool of 3,8, | Cys
kone¢né vyneseni experimentu proti kontrole nebo and 24 hours)
ruznych podminek proti sobé — vlastni vysledek [aminum (50
04_Cy5 7305_Cyalpool of 3,8, | Cy3
Auminum | A E - and 24 hours) .
jmi 83 loac
o2l 7 | e T
il 24 hours)| ©¥®

. v soucasnosti je jiz velké mnozstvi vysledkd rGznych
experimentl lokalizovanych ve vefejné pfistupnych
databéazich

Che et al., 2002

ISP CEITEC
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Protein Chips

Proteinové Cipy

- ¢ipy s vysokou denzitou obsahujici fadové 104 proteinti

- analyza protein-proteinovych interakci, substratd kinaz a
interakci s malymi molekulami

- moznost pouzit protilatky — stabilnéjSi nez samotné
proteiny

30



Protein Chips

Identifikace proteind interagujicich s cytoplasmatickou ¢asti

integrinu a,,,B; krevnich desti¢ek

exprese cytoplasmatické casti jako
fuzniho peptidu biotin-KVGFFKR

analyza vazby s proteinovym cCipem
obsahujicim 37.000 klond E.coli
exprimujicich lidské rekombinantni

proteiny

potvrzeni interakce pull-down
analyzou peptidd i koprecipitaci
celych proteint (chloridovy kanal
ICIn)

dalsi vyuziti napf. pfi identifikaci
substratt kindz, kdy substraty jsou
navazany na ¢&ip a vystaveny
pusobeni  kindz za pfitomnosti
radiokativné znaceného ATP (768

&
e

ot

&

KUGFFKR peplide ,
el

Clehannel probe
Peplide pulldown ass;

KAAARAR conral

(b) Peplide synihesis:
KVGFFKR
KARAAAR control

Screening of 37000
human expression clones
(NEx1 library) reveals
binding of KVGFFKR
peptide to 19 clones —

Eps

oo o

inclucing two coding for
achloride channel,

Inteqrin probs

Go-precipitation of chioride channel
and ntegiin i from platelet ysals,

-in vivo eo-loeal zation
~Surface plasmon resonance

g Txecovey Todey

purif. proteinti jeCmene, z nich 21
identifikovano jako subtraty kinazy
CK2aq, Kramer et al., 2004)

Lueking et al., 2005

ISP CEITEC
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Osnova

Next gen transkripéni profilovani
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Next Gen Transcriptional
Profiling

o Transcriptional profiling via RNA sequencing

WT . hormonal mutant

Sequencing by Synthesis CASAVA
~2h (15 minh ~1.5t0 11 days 2 days (30 min hands-on)
<6hl<3hh

Sequencing by lllumina and
number of transcripts determination

ISP CEITEC




Results of —omics Studies vs
Biologically Relevant Conclusions

o Transcriptional profiling yielded more then 7K differentially
regulated genes...

Ddii et al., unpublished

gene locus sample_1 sample_2 status value 1  value2  log2(fold_change) test stat p_value g value significant
79769¢+3 0,00039180

AT1G07795 1:2414285-2414967  WT MT oK 0 1,1804 1.79769¢+308 08 6.88885¢-05 1
1.79769¢+3 4.67708e-

HRS1 1:4556891-4558708  WT Mt oK 0 0,6965831.79769e+308 08 6.61994e-06 05 yes
1.79769¢+3 0,00053505

ATMLO14 1:9227472-9232296  WT MT oK 0 0,5146091.79769+308 08 9.74219¢-05 5yes
1.79769¢+3 3.50131e-

NRT1.6 1:9400663-9403789  WT MT oK 0 0,8778651.79769e+308 08 3.2692e-08 07 yes
1.79769¢+3

AT1G27570 1:9575425-9582376  WT MT oK 0 208201.79769e+308 08 9.76039¢-06 6.6476-05  yes
1.79769e+3 9.84992¢-

AT1GB0095 1:22150735-22162419 WT MT oK 0 0,6885881.79769+308 08 9.95001e-08 07 ves
1.79769¢+3

AT1G03020 1:698206-698515  WT Mt oK 0 1.788591.79769e+308 08 0,00913915 00277958 yes
1.79769¢+3

AT1G13609 1:4662720-4663471  WT MT oK 0 3,558141.79769e+308 08 0,00021683 0,00108079 yes
1.79769¢+3

AT1G21550 1:7553100-7553876  WT MT oK 0 0,5628681.79769e+308 08 000115582 0,00471497 yes
1.79769¢+3 1.91089%-

AT1G22120 1:7806308-7800632  WT MT oK 0 0,6173541.79769+308 08 2.483926-06 05 s
1.79769¢+3 0,00028514

AT1G31370 1:11238297-11239363 WT uT oK 0 146254179769€+308 08 4.83523¢-05 3yes
1.79769¢+3 5.46603e-

APUM10 1:13253397-13255570 WT MT oK 0 0,5810311.79769+308 08 7.878556-06 05 yes
1.79769¢+3 000037473

AT1G48700 1:18010728-18012871 WT MT oK 0 0,5565251.79769e+308 08 6.53917e-05 6yes
1.79769¢+3

AT1G59077 1:21746209-21833195 WT MT oK 0 138,8861.79769e+308 08 000122789 0,00496816 yes
1.79769¢+3

AT1G60050 1:22121549-22123702 WT MT oK 0 0,3700871.79769+308 08 000117953 0,0048001 yes

AT4G15242 4:8705786-8706997 WT MT OK 000030712 17,9056 10,9098 -4,405231.05673¢-05 7.13983e-05 yes

AT5G33251 5:12499071-12500433 WT MT oK 00498375 52,2837 10,0349 9,819 4 Oyes

AT4G12520 47421055-7421738 WT uT oK 00195111 158516 9,66612 ,900439.60217€-05 0,000528904 yes

AT1G60020 1:22100651-22105276 WT MT oK 00118377 7.18823 9.24611 503826.195040-14 1.4988e-12 yes

AT5G15360 54987235-4989182  WT MT oK 00988273 56,4834 91587 o4 0 Oyes

Excample of an output of transcriptional profiling study using Illlumina sequencing
performed in our lab. Shown is just a tiny fragment of the complete list,
copmprising about 7K genes revealing differential expression in the studied
mutant.



Osnova

= Regulace genové exprese v identifikaci funkce gen
pfistupy ziskané funkce
= T-DNA aktivacni mutageneze
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Gain-of-Function Approaches

Metody identifikace funkce gend pomoci pfistupl ziskané

funk
u - ce T-DNA aktivacni mutageneze

metoda umozZriujici izolaci dominantnich mutant(
prostifednictvim 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 fenotypu

identifikace zasaZeného genu napf.pomoci plasmid-
rescue

P CE
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Activation Mutagenesis
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- Tatsuo Kakimoto, Science 274 (1996), 982-985

- izolace genu pomoci aktivacni mutageneze

Plasmid Rescue 2

Kakimoto, Science, 1996

PCEITEC
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Osnova

= Ektopicka exprese a systémy regulovatelné genové exprese

39



Regulated Expression
Systems

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

=  pOP systém
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Regulated Expression
Systems
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Regulated Expression
Systems
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Regulated Expression
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Regulated Expression
Systems

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

= pOP systém
= UAS systém

UAS System

44



UAS System




Osnova

= Chemicka genetika
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Chemical Genetics

pojem chemical genetics — vice nez 50.000/235,577
zaznami v databazi PubMed (16.10. 2008/19.11.
2020, nartst >470%)

podobné jako v pfipadé genetiky, existuji i zde pfistupy
.pPFrimé“ a ,reverzni*

oproti pristuplm ,klasické“ genetiky neni predmétem zajmu
gen ale protein

chemickd genetika se snazi identifikovat bud cilovy protein
po chemickém plsobeni a naslednych fenotypovych zménach
(,pfima“ chemicka genetika) nebo naopak chemikalie
schopné interakce s proteinem zajmu (,reverzni“ chemicka
genetika)

za timto ucelem jsou provadéna vyhledavani v knihovnach
nejriznéjSich chemickych latek (tisice polozek, komeréné
pfistupné)

priklad: analyza endomembranového transportu u rostlin

P CE

EC
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Chemical Genetics

Analyza mechanisml endomembranového transportu pfistupy
chemické genetiky

. v rostlinnych burkach dochazi k velice dynamickym procesum,
zprostfedkovavanym zejména tzv. endomembranovym transportem
(viz film, GFP smérované do ER)
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Chemical Genetics

Analyza mechanismi endomembranového transportu pfistupy

chemické genetiky

. v rostlinnych burkach dochazi k velice dynamickym procesum,
zprostfedkovavanym zejména tzv. endomembranovym transportem
(viz film, GFP smérované do ER)

. endomembranovy transport je dulezitym regulaénim mechanismem
pfi pfenosu signalu a regulaci bunéénych procest

PCEITEC
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Endomembranovy transport

ER \
Nucleus
“'E/

Anterognade S Retrograde
transpo transport
_——

Trans- Golglk b

network Lheon
/ TGNIEE

'..___._..

Multivesicular \
bodies-late Recycling
M endosome endosome
(prevacuolar
compartment)
\ PIN1 /
Richter et al., E J Cell Biol (2010) 7 CE =G

Huang et al., 2010

In the figure, there is simplified scheme of vesicle trafficking pathways, regulated
by GNOM and its closest relative, GNOM-LIKE1 (GNL1).

Secretory and membrane proteins are synthesised at the ER (blue) and passed
onto the Golgi apparatus (green) by anterograde trafficking in COPII-coated
vesicles.

The retrograde route from the Golgi apparatus to the ER is regulated by the ARF-
GEFs GNOM (GN) and GNL1, which regulate the recruitment of COPI coats to
the Golgi membrane. On the secretory route, proteins are transported to the
sorting station, the trans-Golgi network (TGN; lilac).

From there, proteins are either transported to the vacuole (grey) via
multivesicular bodies (MVB, also called prevacuolar compartment, PVC, which
corresponds to the late endosome; deep blue) or trafficked to the plasma
membrane (PM).

Plasma membrane proteins like the auxin efflux carrier PIN1 (red), which
accumulates at the basal PM at steady state, are continually internalised and
trafficked to the TGN, which resembles the early endosome (EE) in plants.

From the TGN, PIN1 is recycled to the plasma membrane via the recycling
endosome (RE; light blue). This pathway is regulated by the ARF-GEF GNOM.
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Chemical Genetics

Analyza mechanismi endomembranového

transportu pristupy chemické genetiky

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 kulti-
vaénim médiu pomoci monoklonalnich

protilatek
chemicka struktura sortin(

Imunodetekce karboxypeptidazy

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

CPY
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Zouhar et al., 2004
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Analyza mechanismu
transportu pfistupy chemické genetiky

Chemical Genetics

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 kulti-
vaénim médiu pomoci monoklonalnich
protilatek

identifikované latky (,sortiny) byly schopny vyvolat
obdobné zmény i u Arabidopsis - konzervované
mechanismy transportu u kvasinek i u rostlin

pro  bliz§i identifikaci molekularniho  procesu
ovlivnéného jednim z identifikovanych ,sortind“ byla
provedena analyza jeho vlivu na sekreci markerového
proteinu (AtCPY) — sortin 1 inhibuje specificky pouze
tuto sekre¢ni cestu

pomoci EMS mutageneze identifikace mutantl se
zménénou citlivosti k sortinu 1 (hyper- nebo hypo-
senzitivni mutanti)

endomembranového

CPY

tvar rostlinnych vakuol pomoci EGFP:-TIP

! EX

Sortin 1

u Sortin 2
ritomnosti sortin

Zouhar et al., 2004

fenotyp semenacku v p
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Chemical Genetics

= Analyza mechanismi endomembranového
transportu pomoci chemické genetiky -
shrnuti

GFP::d-TIP znaceni mebrany vakuoly o, oo
(tonoplastu) a identifikace mutaci | e
vedouci ke zméné morfologie |

tonoplastu

SSSSSSS

chemicka genetika v kombinaci s
klasickou genetikou - identifikace
proteinll zucCastnujicich se regulace
endomembranového transportu

proteomické pfistupy — identifikace a
analyza proteomu vakuol




Klicové koncepty

Genova exprese je specificka v misté i Case
= Analyza Casoprostorové specificity genové exprese

pomoci

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

=  Translaéni fuze koédujici oblasti analyzovaného genu s reporterovym
genem

=  Vefejné dostupné databaze ¢asto s bunécnym rozlisenim

= Kvantitativni analyza genové exprese
= DNA a proteinové Cipy
. Next gen transkripéni profilovani

Regulaci genové exprese lze identifikovat funkci
genu - pfistupy ziskané funkce

K ziskani novych podminénych fenotypl lze pouzit

chemickou genetiku

P CE

EC

54



Diskuse

95



