Mukpoyunsl

e bruojiornyeckue MUKpPOYHIIbI IPEICTABIISIIOT COOOM
MHUHHATIOPHBIC TPUOOPHI J1JI8 MapalJIeIbHOIO aHaJIn3a
CIIeIU(PUUIECKUX B3aUMOACUCTBUM OMOIOTrHYECKHUX
MaKpOMOJIEKYI.

* 30HJAMH B TaKHX YHIIAX MOT'YT CIIYKHUTh
OJIMTOHYKJICOTH b, pparmeHThl reHoMHOM JIHK, k/IHK,
PHK, 0enku, penenTopsl, TUraH/Ibl.

e O011IEE YMCIIO TYEEK HA YUIIE MOXKET COCTABIIATH 103-
10°, a muHEHHBIC pa3Mepsl unma ~1 cMm.



MaTpuuHbie MUKPOUMIIbI ¢ *MMOOMIM30BaHHOM THK

B noBepxHOCTHBIX MAaTPUUYHBbIX Ouounnax JIHK nmmoOunusyercs Ha
MOBEPXHOCTA MEMOpAH MJIW IUIACTUHOK U3 CTEKJIA, MJIACTHKA.

MMMoOUIHU3anus OCyIeCTBISIETCS 3a CYET 00Pa30BaHUSI KOBAJIEHTHBIX
CBsI3€H C MOMOIIBIO (DOTOPEAKIIUU MPU 00ITYUEHUHU YIbTPa()UOIETOBBIM
U3JTY4YCHUEM.

PoboT nepeHoCUT pacTBOpPbl 30HAOB Y® nanyyenne
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I'mopupuzaunuu ¢ JHK-Mukpoynnamu

* [ uopnauzyemas JJTHK B pacTBope METUTCS C MOMOIIBIO
(dGJ1yopeCueHTHON MIIM PAJIMOAKTUBHOU METKHU. /114 cMecH
moJjekyJa JJHK (manpumep, JIHK nukoro tuna n JJHK ¢
MYTalHUSIMH) KaKAasd U3 KOMIIOHEHT METUTCSI CBOUM
(bJTyOpECLICHTHBIM KPAaCUTEJIEM.

 ['nopuauzanms JJTHK npoucxoaut B pesyabrare auddy3un
MOJIEKYJI U3 paCTBOPA K MOBEPXHOCTH.

° HOBCpXHOCTHBIG MHUKPOYHUIIBI ABJISAOTCA OAHOPA30BbIMU.

* IHTEHCUBHOCTH (PJIyOPECUECHIIMN U3 STYEEK U3MEPSIOTCS C
ITOMOIIIO CKaHEpa.



IIpumenenue JTHK-Mukpouyumnon

1. TuddepeHimanpHas SKCOpeccrs TeHOB
a) B Pa3BUTUH
0) mo opranaM / TKaHsIM / KJIeTKam
B) Npu 3a00/1eBAHUSAX
I) peakiusi Ha IKCNePUMEeHTAJIbHbIE YCJIOBUSA

2. Jlerekuuss MyTaluum / IOJMMOP(PU3MOB

3. ITonck caiTOB CBSI3BIBAHUSI XPOMATHHOBBIX OCJIKOB B TEHOME

4. Ilpyrue TANBI UCCIET0BAHUN



A microarray
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Muxkpouun ‘Drosophila Gene Collections 1+2°
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Similarly expressed adjacent genes on the left arm of Drosophila chromosome 2 (2L)

Pa3Hble TKaHu, YCIIOBUA U T.1.

reéHbl

-

Spellman, Rubin; Evidence for large domains of similarly expressed genes in the
Drosophila genome Journal of Biology 2002, 1:5
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CpaBHeHMe npoduren 3KCrnpeccumn reHoB

Take two things

Isolate RNA

Label RNAs

Hybridise to microarrays

Scan and quantify

Compare arrays



Dual Channel Microanays

Take two things

Isolate RNA

Differentially label RNAs

Mix labelled samples

Hybridise to microarray

Scan and quantify
Compare within array



Cunmes meuenvix cDNA
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Examining tissue

Wing : fat body

Legl : leg3
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Making Microarrays

Contact printing
on glass/membrane



Grayscale channels are the raw data




IIpopuias pemyinkanuu reaomMa

[Schiibeler et al., 2002 Nat Genet]
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Ipoduib pemmkamu XpoMOCOMBbI 2

Drosophila melanogaster
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MeToabl KapTUPOBAHUS
JTHK-0e1Kk0BBIX B3aUMOJAECHCTBUI In vIivo

sl &L

Chromatin Immuno-Precipitation (ChIP)

Dam Identification (DamlID)




IpuHoun Mmeroaa
ChIP-on-chip

[van Steensel 2005 Nat Genet]
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KaprupoBanue Moau(pUIUPOBAHHbIX THCTOHOB

[Schiibeler ez al., 2004 Genes Dev]|
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YpoBeHb 3KCNnpeccum

YpoBeHb MmoandUKaL MM NMMCTOHA




ChIP
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NMpumep ChiP on chip
TUNNYHOE pacnpegeneHne rmcToHOBbIX MoanduKaumm B reHome
S. pombe (Ha rnpumepe 0OHO20 2eHa)
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TSS - transcription starting sequence, CDS - coding sequence



X-ChlIP

Wild Deletio
Crosslink proteins
to DNA I
v = 3.
| PR e I - L .o
o o= Je= %‘ =
o -l £ 40
Extract and shear i_f_% : {f"j; |
crosslinked DNA S e
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Immunoprecipitate ~s .
with specific antibody - i s
Reverse crosslinks, —
amplify and label DNA o -
e

Hybridize to microarray
containing all intergenic
regions

lyre et al (2001) Nature 409:p533

Binding site

E-d
&=

Chromatin IP from wild type
and TF deletion with
antibodies against Swi4 and

MBF1.

Microarrays containing all
intergenic regions.

Identify the in vivo location of
TF binding sites.



Binding of su(Hw) in the Adh region

Embryo I" ‘ I ‘ ‘
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112 fragments su(Hw) enriched fragments >1.75x. 105 in
Adh region.



Genome—wzde Pc analvsis
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Chromosome 3R

Affymetrix Drosophila Genome Tiling Array

~106Mb euchromatin
25mer PM/MM oligos every 35bp
~6 million oligos



HpyHIAI
MeTroaa DamliD



NaeHTuduranus CauiTOB CBA3LIBAHUA XPOMATHHOBBIX 0€JIKOB
nocpeacrsom JIHK-agenuH-MeTuarpancpepassl
Dam Identification (DamID)

[van Steensel et al., 2001 Nat Genet]

® Escherichia coli JIHK-anennn-metuntpancdepasa (DNA adenine
metyltransferase, Dam) meTuiaupyeT aJiecHUH B IIOCJIE10BATEIbHOCTH
GATC, kotopas BcTpeuaercs B cpeaHem Kaxabie 200 - 300 H B

I'CHOMC

e OyHKIIMOHATBHO aKTHBHAA Dam MOXKeT ObITh ACIIPECCUPOBaHa B
Apo30(uiIe, YTO HE MPUBOAUT K KAKUM JIMOO HAPYIIICHUSM B
Pa3BUTHUM U MOHMKEHUIO )KM3HECTIOCOOHOCTH

e by 1yuu npucoeicHeHHOM K XpOMaTUHOBOMY Oelky, Dam
PEKPYTUPYETCS B €CTECTBEHHBIC CANTHI CBA3BIBAHUS JAHHOTO OEJIKA,
YTO MPUBOJMUT K JJOKAIbHOMY MeTUnUpoBanuto JJHK



JIKcnpeccusi xuMepHoro 0ejika Dam-X in vivo

Dam uccieayeMbl 0enok X

WANWIWWW caTC GATC NN G A TC NN

XumepHsbii 6emok Dam-X pekpyTupyeTcs B eCTeCTBEHHBIE CAlThI CBsI3bIBaHMs Oenka X

\

VRN GmsATCI G™SATC WA Gm¢ AT IRV

Dam metunmupyer JIHK Bo3sie cailiToB cBs3biBanus xumepHoro oenka Dam-X




AMIMpukanusa MeTUIHPOBaHHbIX pparmenToB JHK
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DKCnpeccua XMMEpHOro dkcnpeccun 6enka

Dam 6enka in vivo Dam in vivo
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I'nOpuau3anmusi ¢ MUKPOUYHUIIOM
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@ CaiiTel cBs3pBaHus Oenka Dam B orcyTcTBHE X
O Caiitel cBsI3bIBaHus Oeaka Dam

® CaunTtbl cBA3biBaHUA 6enka X



B pe3yabTare nmoJydaercs pacnpeaejaeHue 0eaxa X BA0Jb
XpOMOCOM
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IHouCK BO3MOKHBIX 0€JIKOB-IIAPTHEPOB € IIOMOIIbLIO
APOKKEBON IBYTHOPUIHON CHUCTEMBbI

Benkn X n Y He B3aMMoAEenCTBYIOT

=

Benkun X n Y B3aMnmMoaencTBYIOT

™ A

MpomoTop Penoptép: LEU2

MpomoTop Penoptép: LEU2

-LEU




Searching for protein-protein interactions
Yeast 2-hybrid system

Reporter gene I—

Ito et al (2001) Trend Biotech 19:523

TRENDS in Biotechnology

2 yeast strains:
Bait: DNA binding domain of GALA4.
Prey: transcription activation domain.

Mate strains and select for reporter gene
expression.

Generate protein fusions (single bait against a
library of prey).
In vivo.

Fast, a single bait screen can be done in couple
of days.



