SIMUIN'EHETUKA
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MynbsTUMeaNNHBIN KypC AN CTyaeHToB — 6uonoroB KUTancko-pocCMMCKOro MHCTUTYTA.



CemuHap 1. MeTtoabl uccrneagoBaHusA B ANUreHEeTUKe
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3) AHK pnHrepnpUHTUHT
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4) NUP
[TonnmepasHaa LenHaa PeaKkuua

PCRELA:

Tag AHK lNoanmepasa
(M3 Thermus agaticus)
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5) AHTUTEeNna B HayuHbix UccnepoBaHmax



5.1. NMNony4yeHune xmmepHoro benka B E.coli
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5.1. NMony4yeHune xmmepHoro benka B E.coli
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Opyrue 6enku



5.2. O4ncTtKa xumepHoro benka. AQPuHHaA
XpomaTtorpadus.

Tar

OeC .\ 0
\ \ D - (
KO/NOHKa S

- e
< Cop6eHT/°'7 \00 o

/ \

\W_J/ Opyrue 6enku



APPUHHAA xpomaTorpadms
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5.7. UMMyHOXMMUA
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5.8. UMmyHOornctoxmmmsa

Cpe3 — 04eHb TOHKUM




YacTtb2. AnureHeTuyecKue metoabl nccnegoBaHuaA Ha
MOJIEKYNIAPHOM U BHYTPUKNETOYHOM YPOBHAX



dnUreHeTuKa

s OpraHunam

* TpaHcreHepauuoHHOe HacrnegoBaHue




MeToabl uccnenpoBaHUA B SNUreHeTUKe

MeToabl uCCneaoBaHUA HA MOMEKYIISPHOM YPOBHe:
»*» MetnnuposaHue JHK

» Moaundmkaumm ructoHoB

*» BapuaHTbl rMCTOHOB

» Hekogupyrowme PHK




MeTopabl nccneaoBaHUA HA MONIEKYIAPHOM YPOBHE

1. Acnonb3oBaHMeM MeTUNYYBCTBUTESNbHbIX PEeCTPUKTA3
(Not1, Eag1, Sacll, Hpal)

2. bucynbduntHoe cekBeHMpoBaHue = TpaHcdopmMmauus
uuTo3mHa B ypauun oucynbdutom Na + NUP+
cekBeHnpoBaHue (BS-Seq = Bisulfite sequencing)

3. Cneuncmnyeckme aHTUMETUNLUUTO3IUHOBLIE aHTUTENaA
(MeDIP = Methylated DNA immunoprecipitation)




1. Acnonb3oBaHMe MeTUNYYBCTBUTENbHbIX
pecTpuKTas

1975r Holliday and Pugh

OTKpbIIM Napbl peCTpUKTas, y3HatoLlmne o4HN 1 Te e nocnegosatenbHocTn [JHK B
METUTMPOBAHHOM U HEMETUNNPOBAHHOM COCTOSAHUM

Hanpumep: Hpall GCGC
Mspl GC*GC

Mo pasnnunio B KapTUHE PECTPUKLNN MOXHO BbINo onpeaennTb, METUNIMPOBAH N ydacTok [HK

KapTupoBaHue nosnuum MeTunmpoBaHmst ¢ UCNofb30BaHUEM METUIYYBCTBUTESTbHbIX
9HAOOHYKMNeas ¢ nocrneayrLwmm anektpodopesom, CaysepH-6noT rubpuagnsaumnen ¢
30Hgamu Ha nosTtopsbl, [NLP n 1.n.




1. Acnonb3oBaHMe MeTUNYYBCTBUTENbHbIX

pecTpuKTas
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2. bucynbdputHoe cekBeHnpoBaHue (BS-Seq)

NH2 2
NF | HSO; Jﬁ

NH;;
LLMTO3MH LMTO3UH ypauun ypauun
cynbdoHat cybpoHaT
NH,
;\N OH
H
5-MmeTnnuUmnTO3nH
TCGAG TUGAG ITGAG —O0—
O6paboTka nup = 3
bucynbpuTom -
TMeCGAG TMeCGAG TICGAG ——

sk bucynbputHOE ceKBEHMPOBaHME = TpaHCHOPMaLUMA LMTO3MHA B ypauun bucynopmtom Na
+ MNLIP+ cekBeHnposaHue (BS-Seq = Bisulfite sequencing)




2. BucynopuntHoe cekBeHnposaHue (BS-Seq)
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** MeTog, moxKeT bbITb NCMOAb30BaH ANS onpeaeneHus
NOANMOPPU3MOB B PA3INYHbIX aNNenax N onpeaeneHmns
Hacneao0BaHMA: MaTePUHCKaA MM OTLLOBCKAas annenm

Methylation at the A allele
in sperm - bisulfite sequencing
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3. Cneundpmyeckme aHTUMETUNLNTO3UHOBDbIE
aHTutena (MeDIP-chip)

Ucnonb3yloTcsA aHTUTEeNa K 5-MeTUnumMTo3nHy U rmuopmansaums Ha umn
(MeDIP-chip)
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3. Cneundpmyeckmne aHTUMETUNLUNTO3UHOBbIE
aHtutena (MeDIP-Seq)

Ucnonb3yroTca aHTuTena K 5-

METUJTLUNTO3UNHY U

cekBeHupoBaHue (MeDIP-Seq)

O6paszeuy AHK

®parmeHTaums
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CekBeHupoBaHue BucynbduTtHoe

CeKBeHMpOoBaHue




Nokanunsauuna 5-mMeTununuTo3mHa Ha Xxpomocome 1.
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Me3eHXUMHOU CTBOJSIOBOW
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AemeTunuposaHue oTLOBCKOro reHoma B O4HOK/1IETOYHOM
IMbpMoHe mbiin
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Adrien Bird, Henry Stewart Talks http://www.docstoc.com/docs/126182765/Epigenetics




MeToabl uccnenpoBaHUA B SNUreHeTUKe

MeToabl uCCneaoBaHUA HA MOMEKYIISAPHOM YPOBHe:
»» Metununposanue OHK

» Moaundmkaumm ructoHoB

»» BapuaHTbl rMCTOHOB

» Hekoaupyrowme PHK

1) CneuundunyHblie Hyknea3sbl (paspe3aroT JHK 6e3 ructoHoB)
2) Cneuudmyeckue aHTUTENA K XPOMaTUHY

3) bucynbdutHoe cekBeHMpoBaHMEe U UMMYHOMNpPeLUnuTaums XpoMmaTtmHa
(ChIP-BS-Seq = Chromatin Immunoprecipitation Bisulfite Sequencing)




1. CneundpuyHble HyKNea3bl

Cantbl pecTpuKkuumn BbiOpaHHOMU
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Uccneaoyem HYKNeOCOMHYHO YKIaaKy B BbIOpaHHOM
y4yacTKe XpoMaTuHa




BbigeneHne xpomaTtuHa
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2. Cneundunyeckue aHTUTENIA K XPOMATUHY

HenepekpbiBaHMe aueTunmpoBaHHON oopMbl rTMCTOHaA H4 n meTunmpoBaHHOM
no gesaAToMy Nnn3nHy goopmbl ructoHa H3 (MeH3K9) B xpomocomax
MINEKONMUTaLWmMX

Hoechst




Histone
acetylation

Histone
methylation

mCG/CG
RNA (+)
RNA (-)

Epigenomic landscape in human embryonic stem cells (H1)
chr6:30,614,231-31,337,674
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Xie et al., Epigenomic Analysis of Multilineage Differentiation of Human Embryonic Stem

Cells, Cell (2013),

http://dx.doi.org/10.1016/j.cell.2013.04.022



3. bucynbputHoEe ceKBeHUpoBaHUE U

uMMyHonpeuunutauma xpomatmHa (ChiP-BS-Seq)
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dnureHeTukKa

AMUFEHETUKA - Hayka O 3aKOHOMEpPHOCTAX HacriegoBaHUA W
U3MEeHeHus 3aKcnpeccumn reHoB be3 U3MEeHeHus camomn
nocnepgoBatenbHoctu AAHK.

4

L)

»» MoneKkynsapHbIn ypoOBeHb

“* BHYTPUKNETOUYHbIN YPOBEHb dnureHeTuyeckue
MeXaHU3Mbl
< OpraHusm perynaumm

JKCnpeccumn reHoB
»* TpchreHepauMOHHoe HaclneanoBaHve




MoneKyn;l PHblI€ OCHOBbI ANMUTEHETUKHA

MeToaobl uccneaoBaHUA Ha MOJMEKYNAPHOM YPOBHe:
 MetunupoBaHue [1HK
 Moaudumkaumm ructToHoB

onouHdpopmaTuka

*+ BapunaHTbl rMUCTOHOB

** Hekoaunpyruwme PHK

AMUIN'EHOM - 310 COBOKYNMHOCTb BCEX INUreHeTU4eCKnX
MapKepoB, OOYCrNOBMMBaKOLWMUX IKCMPECCUID
onpeneneHHbIX reHOB B AaHHOM KrieTke.
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Park P. J. ChlP-seq: advantages and challenges of a maturing technology // Nat. Rev. Genet.

2009. Vol. 10, N 10. P. 669—680
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Epigenomic landscape in human embryonic stem cells (H1)
chr6:30,614,231-31,337,674
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Xie et al., Epigenomic Analysis of Multilineage Differentiation of Human Embryonic Stem

Cells, Cell (2013),

http://dx.doi.org/10.1016/j.cell.2013.04.022
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[MpopbiB, CBA3aHHbLIN C NOABMNEHNEM
HOBbIX METO4O0B uccnegosaHus!

CekBeHUpoBaHMEe reHOMOB

MuKpouunnbl

ToTanbHOE KapTMpOBaHME 3KCMPECCUN rEHOB
ToTanbHOe KapTupoBaHne 6enkos

N op.

Hactynuna anoxa anMreHoOMuKu



Npoekt ENCODE: 3Hunknoneauna OHK anemeHTOB
(The ENCODE Project = ENCyclopedia Of DNA
Elements)

' ENCODE Data Coordination Center at UCSC

Home - Downloads - DataPolicy - Help

About ENCODE Data at UCSC

ENCODE investigators employ a variety of assays and methods to identify functional elements. The discovery and annotation of gene elements is accomplished primarily by sequencing RNA from
genomics, integrative bioinformatic methods, and human curation. Regulatory elements are typically investigated through DNA hypersensitivity assays, assays of DNA methylation, and chromatin in
interact with DNA, including modified histones and transcription factors, followed by sequencing (ChIP-Seq).
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Credits: Darryl Leja (NHGRI), lan Dunham (EBI)

To access the human ENCODE data, open the Genome Browser, select the February 2009 assembly (GRCh37/hg19) or the March 2006 assembly (NCBI36/hg18) of the human genome, and go ft
ENCODE data can be found in the Expression and Regulation track groups, with a few in the Mapping, Genes, and Variation groups. Although most participating research groups have provided ¢
data from each research group are displayed by default. Click the hyperlinked name of a particular track to display a page containing configuration options and details about the methods used to ge

Browser User's Guide for further information about displaying tracks and navigating in the Genome Browser.



