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3MICT

* EnireHeTMKa — 3aranbHi BIAOMOCTI

* MexaHI3Mmu enireHeTnKun
— MeTtnnyBaHHA [JHK Ta pemoaentoBaHHA XPOMaTUHY
 Moaudikatopu
* [OMOUMCTEIH AK YHiBEPCANbHUN MOoanPiKaTop
— lMopyweHHA bionoriyHMX NpoueciB MeTUNYBaHHSA
— OKCMAOaTMBHUMN CTpecC

— FomouymncTeiHyBaHHA Ginkis
— [loTeHLuitoBaHHA eCTPOreH-iH4YKOBAHOMo rOPMOHA/IbHOTO PaKy

— IMAPUHTIHT
— [pioHi3auin 6inkKiB
— PHK-onocepeakoBaHi moaudikauii
— IHaKTMBauia X-xpomocomm
* MeTtoaun nocniaxeHb
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Cectpu [ioH (Hap. 1934)- n’aTb ogHOANLEBUX BAN3HIOYOK

Pi3Hi ncuxotunu.....
Pi3Hi xBOpOOMN...
Pi3Hi goni....

[@eHEeTUYHO IAEeHTUYHI
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3aranbHa iHpopmauin

* EnireHeTuKa (emi-Haa) — po3ain meamKo-6ionoriYyHoi Hayku, Lo BUBYAE
3aKOHOMIPHOCTI 3MiH eKCrnpecii reHiB Yn eHOTUNY KNITUHU, BUKIMKAHUNX
MexaHi3MmamMu, WO He NoB’A3aHi 3i 3miHoto nocnigosHocTi AHK.

* EnireHeTUKa XapaKTepm3ye NpoLec B3aEMOAil OpraHiamy i3
cepeposuem npn opmyBaHHi PeHOTUBY
* |cTopiAa NUTAHHA

— 1942 — KoHpapg YoaaiHrToH — TepmiH “EnireHeTnka”
(noxigHe Big “reHeTnKa” Ta “enireHes”) - KOHUENTya/bHa MOAe b B3aemoaii

reHiB 3i CBOIM OTOYEHHAM Npu GOopMyBaHHI peHoTUny.
“...00CNIoKEHHA MEeXaHi3MiB TMMYACOBOro Ta NPOCTOPOBOr0 KOHTPOO
aKTUBHOCTI reHiB B NpoLLeci pO3BUTKY OpraHismis...”

EnireHeTM4YHI npouecn — HOpMa 4um naTtonaoria?

EnireHeTUKa AOCNIAXKYE MeXaHI3MM, 32 4OMOMOrot KOTPUX, HA OCHOBI FTEHETUYHOI
iHbopMaLii, Lo MiCTUTbCA B OAHIN KNiTUHI (3UroTi), 3@ paxyHOK pi3HOT eKCnpecii reHis B
PI3HUX TUNAX KNITUH MOXe BiabyBaTUCA PO3BUTOK BAraTOKAITMHHOIO OpraHiamy, Wo
CKNA[a€ThCA i3 ANPEepEeHLINnOBAHUX KNITUH.
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EnireHeTU4YHe HacnigyBaHHA

IMNPUHTIHIT — BapiaHT enireHeTU4YHO! CNagKoBOCTI, NMPU AKOMY
cneyndPiyHnm  xapaktep APepeHLUiMHOI aKTUBHOCTI  TeHiB
BM3HAYAETbCA CTATTIO OPraHiama, Big KOro BOHM ycrnagKoBaHi.

Q@ — o o ..
|_>- 0000 0000

IMOPUHTIHIT  BUXOAMTb 3@  MeXi  KJAaCUYHUX  NpPaBun
MeHaeneBCbKOro HacniayBaHHA.

MOLECULAR -
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EdpekTn enireHeTnKN

* [@eHOMHWN IMNPUHTIHT (Ta MOro NopyLLUEeHHA)
e InpdpepeHUMpPOBaHMNE KNETOK

* TpaHcreHepaTUBHI enireHeTUYHi edpeKTH

* MyTauinHuM npouec

* HOBOYTBOpPEHHA

* CtapiHHA OopraHiamy

* KOoHCepBaTUHICTb reHeTUYHOoI iHpopmau,ii
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MexaHI3MU enireHeTUKHu
* MetnnyBaHHA [HK

* PemoaentoBaHHA XPOMaTUHY

* PHK-onocepeakoBaHi moaudikauii

* [1pioHi3auia 6inkis

* |HaKTMBaUia X-Xxpomocomu
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MeTtnnysaHHa JHK

H2  DMNA methy- Methylated DNA
J'\ transferases \}y w‘é
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C ﬂ'anscnprmn

f""'l. M \dfr-n.,. 3 ’\L/:‘ :i”, 'Normal' DNA
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S. M. Tailor. p53 and deregulation of DNA
methylation in cancer. Cellscience Reviews 2006
Vol.2 No.3



Tepmin Jedininiiine BU3HAYCHHS NOHATTS, XapaKTePUCTHKA
MetunyBanns [Enzumatuyda Mmoaudikaiist uuro3uny (C), po3ramoBaHoro y 5’ nojosxkeHH1 A0 ryaHo3uny (G) y CpG-auHykieoTusi,
JIHK [110 TIOJISATAE Y MPUETHAHHI METUIIBHOL IPYIN A0 BYTJICLIO, IPU3BOSYH 10 GOopMyBaHHA 5’ -MeTUIIUTO3UHY (5-mC)
Cryninp  [BarajJibHa cyMa METHIHOBAaHUX IUTO3UHIB 4y CpG-TUHYKICOTHIIB BIAHOCHO iX 3arajabHOi YHCENbHOCTI. Bu3HaueHHs]
METHITyBaHHS [IbOTO TIOKa3HUKA Mae TMeBHE iH(QOpMaTUBHE 3HAYCHHSI, ajlé BOHO HEIOCTATHE JUIS BCTAHOBJICHHS MPOTHOCTUYHHX T4
F€HOMY  |11arHOCTMYHUX MapKepiB Ta BUBUEHHS MEXaH13MiB MyXJIMHHOI rporpecii, opmyBanHs OJIP Tomio.
PiBenn Vcepennenenuit mokaszuuk metunyBaHHs JIHK 3a omaum konkpetHumM CpG-IHHYKICOTHIOM B 000X JIAHITIOTaX
meTmyBaHHs reHoMHoi JIHK otpumanoro 3pasky. IHdopmaris cTocoBHO piBHIB MeTminyBaHHS Ookpemux CpG-AHMHYKICOTHIIB €
JAHK BKpail HEOOXIHOI [JIi BCTAHOBJIEHHS KUJIbKICHMX BIAMIHHOCTEH Y METHIIYBaHHI BaXXJIMBUX PEryJsTOPHUX
MOCI1JOBHOCTEH.
Crpykrypa [XapakTepucTuka CTaTyCy METWIyBaHHS TNeBHOI mociinoBHOCTI CpG-aunykneotuaiB oauiei cripam JIHK. HasBHicTH
(kapta)  [cmeuu@ivyHUX UISI OKPEMHUX 3aXBOpIOBaHb CTpYKTyp MetunyBaHHsS [IHK mae mMoxiauBiCTh BHUKOpPHCTOBYBaTH LEH
METHITYBaHHSI [IOKA3HUK 3 JIIarHOCTUYHOIO Ta MPOTHOCTUYHOIO METOIO.
JIHK
[Ipodine  [Xapakrepuctuka Bciei renoMuoi JIHK 3a 1i MHOXXMHHUMU caliTaMu. Moske OyTH BH3HaueHa y BUTJISA1 IPodUTIO piBHS
METHITY-BaHHS UM CTPYKTYpHU MeTminyBaHHsA. Hagae iHopmarllito CTOCOBHO MHOKHHHOCT1 CalTIB F€HOMY, 3a0€3Me4yl0un yHIKaIbHUH
JHK T1X1]T 10 MOJICKYJIIPHOI 1IarHOCTUKU OCTaHHBOTO.
[Nnomerunysa BumxenHs piBHs metunyBaHHs JIHK y 3pasky 3a Oyab-akum okpemum CpG-gunykneotugoMm uu rpymnoro CpGH
HHa JJHK  |muHyneoTtuniB (41 HaBiTH 32 BCIM T€HOMOM) Y BIIHOIIIEHHI /10 KOHTpoJibHOTO 3pa3ky JIHK.
['inepmernnysallinBumennst piBas metwiyBanHs [IHK B 3pasky 3a Oyap-skum okpemum CpG-nunykineotunoMm um rpynor CpG
Hua JJHK  |muHyneotuniB y BiAHOIIEHHI 10 KOHTpoJibHOTO 3pa3ky JIHK.

Okpemi

KaTeropia/ibHi

NMOHATTA
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[lownpeHHA B reHOMI

Y HOpManbHUX KNITUHAX METUYBAHHA
3yCTPIYAETHCA, B OCHOBHOMY, B MOBTOPHOBAHUX
dparmeHTax AHK (catenitHa AHK, reHeTHU4HiI
enemeHTH, Taki aK LINES, SINES, eHaoreHHi
PeTpoBipyCcH) Ta B KOAYIOUiM YACTUHI FreHiB, 3a
BUKNOYEHHAM NEPLLUOrO EK30HY.

Y reHOMI ccaBL,iB 3yCTPIYAOTbCA KOPOTKI AINAHKMK
(pparmenHTHn) posxunHoto 0,5-4 kB, aki 36arayeHi
BMicTOM CG-gMHYKNeoTUAIB | PO3MiLLLEHI, B
OCHOBHOMY, B MPOKCMMaAJIbHiM YaCTUHI
pPerynaTopHol AiNAHKMK reHis, Bigomi aKk CpG-
ocTpiBLj. Ix meTunysaHHA NpU3BOAUTL A0
penpecii NpoMoTOpY, a OTXKe, K iHaKTUBaUii
dYHKUiT BCbOro reHa.
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CpG Island/1st Exons Overlap 0.11% Other Ensembl Exons 1.83%
Ensembl 1st Exons (Non-overlapping) DNA Transposons 3.6%

0.2% ‘
CpG Island (Non-overlapping) \
0.57% \

Repeats 1.3%
Other Repeats
0.15%
Alpha Satellite

Classical Satellite 2.07%
Genome Res., 2006 21%

LTR
9.3%
Low Complexity

Simple Repeats
Rollins et al., 1.7%
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Organization of

Inactive States

Chromatin in Active and Methylation

Tissue Specific-

X-Chromosomes
Inactivation

|—|—mn|—]>§;ooz

Silencing of Foreign
DNA Sequences

FEFmOoO>mMOZ2 >0
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Hypermethylation of
CpG Islands of Tumor
Suppressor Genes

Disruption of the p16'*43/Rb,
p53/p14ARFand APC/R-catenin
Pathways, Defects in Mutation
Repair Networks (hMLH1,BRCA1,
MGMT) and Generation of
Mutations, Loss of Apoptosis and
Adherence Mechanisms

Genomic
Imprinting

DNA
Methylation

\J

Global Genomic
Hypomethylation

;; Activation of

oncogenes, loss of
Chromosomal

- ) imprinting
Instability, Aneuploidy
Activation of

hypomethylation

Gene-specific

Adapted from J Pathol (2002) 196: 1-7

Transposons, Gene Up- 7
Regulation (CINADIYA



MeTtnnysaHHA JHK y MOHO3UTOTHUX
61M3HIOKIB Y pPi3HOMY BiLi

Bik 61M3HIOKIB: 3 poKM 50 pokis

MOLECULAR - Fraga et al, PNAS, 2005
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BtpaTta metunysaHHAa JHK B embpioHi (Mnwwa)
npu3BoaAnTb A0 Moro 3arnbeni Ha 10 oeHb PO3BUTKY

Lietal 1992, Cell

)

MeTtunyBaHHA IHK € HeOBXiAHMM IHCTPYMEHTOM
Perynauii reHomy 19 HOPMa/ZIbHOro PO3BUTKY OpPraHiamy

)

3Ha4YeHHA aAndepeHLUiMHOro meTuayBaHHA okpemx camTis JHK?

MOLECULAR -::
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MeTunyBaHHA reHOMy B NPOLLeCi OHTOreHesy

 Imprinted gDMRs

DNA methylation

E7.25 E12.5 Birth Puh;‘!rw fertilisation Implantation

d # Mitotic arrest % @ Proliferation B W Meiosis @
2 —| I O1IC ArTes! m—

TRENDS in Genebics

@ (% ' ' Y Blastocyst
|
|
|
|
|
i
|

Mpn npoBeneHuu NI Heobxoanum
BblIGOp 3MOPMOHOB: 4

FOCCRREN O - BWRINAN
KAMHHHKA

‘ABA-NMETEP:

@ (1o gaHHbIM Munne (2003) Ha 3 cyTKu:

B 22% 3mbpuoHOB OCTaHaBNMBAKTCH
B pasBuUTUK
B 27% smBpuOHOB OTCTAKOT B pa3BUTUU

33% amBpPMOHOB XOPOLLEro KaYyecTBa

o cTtaguu 6nacTouncTbl — 5 CyTKN —
MOLECULAR passuBatoTcs 40% aMOPUOHOB.
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Andeperuininm npodinb MeTUNYBAHHA 3PINNX CTaTEBUX KNITUH
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NHK-meTnnTpaHcpepasu

*  pPeaoKC-4yTInBI GepmeHTH.

* DNMT1 - nigTpmyBasibHe MeTUNYBAHHA In Vivo, BiANOBIAAE 33
NPaBUAbHUIN PO3BUTOK EMOPIOHY, IMANPUHTIHT, iIHAKTUBALIHO X-XpOMOCOMMU
Ta BiAHOB/IEHHA CTPYKTYpU meTtunysaHHA HK nicna il pennikauii. BoHa B
HaMbIiNbLWIM KiNbKOCTI NPUCYTHA B COMATUYHUX KNITUHAX i IOKANI3YETLCA Y
dokycax pennikauii JHK, B3aemogi€ 3 AA4€PHUM aHTUTEHOM
nponipepyroumx kKnitnH (PCNA).

* DNMT3a ta DNMT3b - metnnyBaHHA de novo. EkcnpecyotoTbcs B
eMbpioOHaNbHUX KNITUHAX | HA HN3bKOMY PiBHI B COMAaTUYHUX KNITUHAX
A0pPOCNoi 0CObUHM,

e DNMT 3L HaABHa B cTaTeBUX KNiTUHaX i B3aemogie 3 DNMT3a ta DNMT3b
3a iX CMi/IbHOI Y4acTi B IMNPUHTIHTY 6aTbKiBCbKUX FEHiB.

* DNMT2 BMABNAETLCA B YCiX TUNAX KNITWUH, asie He NPOABNAE
dbepMeHTaTUBHOI aKTUBHOCTI, TOMY 1i GYHKL,A We mae byTn BCTaHOB/EHaA.

B3aemMoOBIAHOLWEHHA MiXK PISHUMMU
BMAAMU MeTunTpaHcdepas (de novo Ta

nigTPMMyBasibHUMM) M NpoL.ecamu Dnimt 3a, 3b |

AeMINA BCTAHOB/IEHHA NOPYLUEHb CG P » C ."G

LWNAXIB enireHeTUYHoro G C G C
Demethylase

PEryntoBaHHAETUIYBAHHSA € BaXK/IMBUM.

MOLECULAR -::
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MopyweHHa ¢yHKUIT AHK-meTunTpaHchepas

1. NMopylweHHA 6anaHCy-OKUCHO-BIAHOBHMX NMPOLECIB B OpraHiami

. Jediunt cybeTpaty

3. EdbeKT po3u reHy (aHeynnoiaii, He3banaHCcoOBaHi rEHOMHI
nepebynoBu B NOKycax, Ae KapTOBaHi OAHOIMEHHI KOAYoYi FreHn)

4. MyTauii reHis

N

MmyTauia reHa DNMT3B BuKkaunkae po3sutok cnHgpomy ICF (Immunodeficiency—
centromeric instability—facial anomalies) :

*HecTabiNbHOCTb LEHTPOMEPHUX AiIAHOK XPOMOCOM,

*ImyHoAEdIunNT

*aHOMaii 06anyus.

CMHTE3 MYTOBAHOro GepMeHTY CNPUAE NOPYLUEHHAM MeTUNYyBaHHA de novo i B
pe3yabTaTi BUK/JIMKAE NiNOMeTUYBAaHHA IOKCTaLLe-HTPOMEPHOTO reTepoxXpomaTuHy, B
nepwy yepry, 1-oi, 16-0i Ta X-XpOMOCOMMU, CIPUYNHAIOYN YMUCENbHI XPOMOCOMHI
NOpYyLeHHA, HAaNpWKaad, aHOMaAbHY AeKOHAEHCALI0 XPOMAaTUHY, CNaptoBaHHA,
PO34iNeHHA Ta po3naj NEPULEHTPOMEPHUX AINNAHOK XPOMOCOM.

MOLECULAR -::
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MexaHi3mun penpecii TPaHCKPUNLII reHis

* MeTUNYBaHHA be3nocepeaHbo iHTibye 3B’A30K TPAHCKPUNLIMHUX PaKTOpPIB 3
IXHIMM canTamm BNi3HAHHA, WO MicTATb CpG-oCTpiBL,i, AKI HaM4vacTiwe
3HAaXO0AATbCA B palioOHaX NPOMOTOPIB reHiB, MOLWKWPHOYUCL Ha NepLLni

€K30H lNeHa,

* 3aNy4YeHHA MeTUN-3B’A3yro4umnx BiNKiB UM BINKOBMX KOMMNEKCIB, BiaANOBiAHO
MeCP2 ta MeCP1, aki, cneundiyHo 3B’a3yt04ncb 3 meTuaboBaHumm CpG-
AiNAHKAMN, MOXYTb HENPAMMM LINISAXOM iHTiOyBaTK 3B’A3yBaHHA
TPaHCKPUNUiIMHNX PaKTOPIB, 0OMEKYHOUM IX AOCTYN A0 PErynaTOPHUX

e/IeMeHTIB.

MOLECULAR -::
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DNA methylation induces Histone de-acetylation

Acetylated methylated Acetylated  methylated de-Acetylated  methylated
histone DINA histone DNA histone DNA

{@ then recruits which

binds — ~ Y de-Acetylates
methylated DNA &-,/ Histones




i N

%
Ac

Unmethylated: transcriptionally
accessible DNA

Methylated: transcriptionally
inaccessible DNA




BapiaHTM pemoaesitoBaHHA riCTOHIB

Histone Modifications

~146 bp DNA

F

HZA tail =

.
H2B tail =

LA

Histone oct;mer core '-
MOLECULAR Bruce Richardson MD PhD
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BapiaHTM pemoaesitoBaHHA riCTOHIB

HISTONE CODE

MARK RELEVANT SITES FUNCTION

Acetylated lys H3 (9, 14, 18, 56) Activation
H4 (5, 8, 13, 16)
H2A, H2B

Phosphorylated H3 (3, 10, 28) Activation
Ser/Thr H2A, H2B

Methylated Arg H3 (17, 23) H4 (3) Activation

Methylated Lys H3 (4, 36, 79) Activation
H3 (9, 27) H4 (20) Repression

Ubiquitylated Lys  H2B (120) Activation
H2A (119) Repression

Sumoylated Lys H2B (6/7) H2A (126) Repression

MOLECULAR Bruce Richardson MD PhD



Y MOXKYTb HAOYTIi NPU3HAKM
nepeanaBaTUCA HallaaKam?

MOLECULAR -::
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Cell Metabolism You Are What Your Dad Ate

Anne C. Ferguson-Smith'2* and Mary-Elizabeth Patti3-*
1Department of Physiology, Development, and Neuroscience, University of Cambridge, Downing Street, Cambridge CB2 3EG, Uk
2Singapore Institute for Clinical Sciences, Brenner Centre for Molecular Medicine, 30 Medical Drive, Singapore

3Research Division, Joslin Diabetes Center and Harvard Medical School, 1 Joslin Place, Boston, MA 02215, USA

A cControl development and postnatal nutrition in fathers.

Health
@ J,.Sj x@ - @ Uf?saprirrz
Control Males

Control Fermnales

Sperm

B current High
Fat or Low
Protein Diet

C History of \ [ \
Exposure to

Offspring with

ALl
Maternal Caloric Experimental i, fspring wh
Restriction Males X I f :
Disease Risk

Control Females

£ ’
N Y

MOLECULAR -

GRLERZ DiagnosticsLab .



C-T myTauii, obymoBaeHi MeTUayBaHHAM

HO3MHMETIOHIH

A

EH3nMaTnyHe meTun)
DNMT3a, [

| |
N /j A JiacnBHe Ta eH3umaTn
—O—N—»
* %

> >

)
I
MOLECULAR 3 z
-
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AunHawmika 5 -rigpoKkcn MeTUNUUTO3NHY B NPOHYKIIeyCi 3MroTu MuLli

A anti-5mC anti-5hmC merged

©2011 by National Academy of Sciences
MOLECULAR = Igbal K et al. PNAS 2011;108:3642-3647
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DNA Methylation: Inhibitors

. 5-azacytidine*

. 2-deoxy-5-azacytidine*
- siRNA (Dnmt1, 3a, 3b)
. Decitabine (MDS)

. Zebularine (Cancer)

. Procainamide (Dnmt1)
- Hydralazine (PKCJ9)
- Diet
. UV light
*Also DNA synthesis inhibitors, narrow window between

DNA methylation inhibition and DNA synthesis inhibition.
*Unstable in aqueous media.

Bruce Richardson MD PhD



"Histone™ Deacetylase Inhibitors

. [richostatin A

- Suberoylanilide hydroxamic acid (SAHA)
- Sodium butyrate / phenylbutyrate

- Valproic acid

- Acetylation and deacetylation modifies the
activity of proteins involved in
transcription, nuclear transport, and the
cytoskeleton as well as histones

Bruce Richardson MD PhD



MeTabonism

/ — -
‘l DH <

Terpariapodonar

5,10-
METHIIEHTETPAT1]
po(po J1aT 29_

MeTiOHIHCHHTA3a
(B,, kKotakTop)
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IcTOpIA BIAKPUTTA
[oMmoUuUCTEIH — CIPKOBMICHA aMiHOKMCNOTA, WO He 3yCTpIiYaEeTbCA

B NPUPoaHuX binkax, AKi BXUBAKOTbCA 3 iKEK, a € NPOMIXKHUM
NPOAYKTOM OOMiHY aMiHOKMUC/IOT METIOHIHY Ta LMCTEIHY.

SH—CH— CH— CH—COOH
NH

Brnepwe otpmmana: L. Butz ta V. du Vigneaue y 1932 p.
PedepeHTHi 3HayeHHA (WHO):
HopmanbHuit piBeHb: < 10 MKM/n
CybHopmanbHU piBeHb: 10-15 mkM/n
FinepromouuncTeiHemin: nerka: 15-25 mkM/n

nomipHa: 25-30 mkM/n

BaXKKa: > 30 mkM/n >

MOLECULAR - Rasmussen K. 2000, MNeHTiok O. O
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3aXxBOKOBAHHA, aCOLLIMOBAHI 3 FinepromoLuncTeiHeMiero

* CepueBO-CyAMHHI 3aXBOPIOBAHHA
— AT, IXC, I.M., atepocKknepos, atepoTpomb03, iHCY/IbTH

* 3axBOPHOBAHHA CUCTEMMU KPOBI

* HeBpoaorivyHi 3axBOpOBaHHA
— XBopoba Anburenmepa

* 3axXBOPHOBAHHA HUPOK
* 3axBOpPOBaHHA WKMUTONOAIOHOT 33/103U

* OHKONOrIYHI 3aXBOPOBAHHA
— PakK npocTtaTtun, nereHb, PM3, Ae4HUKIB

e [laTonoria BaritTHOCTI
* BpopaxKeHi aHOManii

— [edeKTn HepsoBOi TpybKKM, BoBYa nauia (Cleft Palate),
c-m [layHa™ (??7?)
*) D.S.Rosenblatt. Am J Clin Nutr, 1995
James et al.Am J Clin Nutr 1999;70:429-30

A. Chango et al. British J of Nutr, 2005
Kenneth F. Trofatter , Pregnancy and Childbirth, 2007
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[MaTodi3ioNnoriyHi epeKkTn romouncTeiny

* [opyweHHA bionoriyHMX npoLecis
METUIYBaHHSA

* OKCUAATUBHUN CTpEC
* [lomoumncteiHyBaHHA binkKiB

* [loTeHUit0OBaHHA eCTPOreH-iHAYKOBAHOro
rOPMOHA/IbHOIO PaKy

MOLECULAR -::
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3MiHM meTuyBaHHA reHa mdrl Ta ekcnpecii P-gp nig snansom

MetunyBaHHa mdrl

MCF-7 mdr1

Meth Unmeth

romouuncTeliHy

oomowogn

MCF-7 Hom mdr1

Meth Unmeth

oomowogn

Ekcnpecia P-gp

MCF-7

MCF-7 Hom

PiBeHb pe3ancTeHTHOCTI

B LUucnnatmi B Jokcopy6iunH
5,0

5,00

1,00 3,00 5,00
BBeeHHA roMoumcTeiHy

10,00

r Craryc MeTHJIyBaHHSI IPOMOTOPY r'eHa
eH
MCF-7 MCF-7/Hom
mdrl rinepMeTUIbOBaHUH. TINOMETUIHOBAHUH .
GSTp rinepMETHIHOBAHHH. TiTOMETUIILOBAHUH .
tp53 TiMOMETHUIIHOBAaHU I rinepMETHIHOBAHUH.
tp73 TiOMETHUIIHOBAaHUH rinepMETHIHOBAHHUH.
bcl-2 rinOMEeTHILOBAHUI rinepMeTUIbLOBAHUI.
CDH1 rinOMEeTHILOBAHUI rinepMeTUIbLOBAHUI.
MCF-7 S MCF-7 Hom 35
& [[= ] CepenHe 3naueHHs
£ 25 _[_+sb
Q
<
@ 20
= 15
180 kDa —— R = N
- L . Z 49
D ’
05 ==
—_— -Actin
2kD3 — — - - 00
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Exkcnpecia DNMT1

Mcf-7
Mcf-7 Hom

Mukntenko . O., 2006 - 2008



IHTEHCMBHICTb NpoLUeciB OKNCHOI moandikauii 6inKis

36

@5 34+ F=69,96, p=0,00007
; 32 |27 CepeaHe 3Ha4YeHHs |
€ [ ]+SE /:I
G 301 48D —mp—
C 28}
.
Z 26}
T
n
E 24¢
5
QY 22t
g
2 20
(O]
T 181 v

1,6 - - -

MCF-7 S MCF-7 Hom2 MCF-7 Hom5
PiBens xapOoHiIbHKUX Tpyn B MM Ha | MITH KIIITUH TIPU
noBxkuH1 XBril 370 HM, + SD
Knitunna minis 5 P
. ITacaXku 3 )
BUX1JHI HOM 5 macaxis 3 HOM
MCEF-7 2,93+0,04 1,78+0,03 3,11 +0,26 F(2,6) = 69,96;
P <0,001
, 34
MOLECULAR -
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Y3aranbHeHa 610K-cxema BN/IMBY NiABULLEHMX KOHLLEHTPAaL,ih FOMOLUCTEIHY Ha nepebir
NYXJIMHHOTO npouecy

. — v S

' —
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/ \ '
e
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>
4 v
_
- [a
/ \ P
‘ v
MOLECD;E.":"!:QE‘: MukuTeHko /. 0., 2008
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[loTeHLUItOBAHHA eCTpOreH-iHAyKOBaHOro
rOPMOHANBbHOrO pPakKy

4> ﬁ
| S
ﬁ
0/ i
> MeTIOHIH S-ageHo3nnNMEeTIOHIH
O
QI
c 38
B SES
12 OsO0
donatu é b B
=

MOLECULAR > nykurenko f. O., 2008
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[inepromoumncTeiHemia Ta BariTHICTb

 KniHiYHi nposBM: paHHIX  noYyaToK Ta/uMm  BaxKKMM  nepebir  recrosy,
deTonnaueHTapHa HeAOCTaTHICTb, BiAWapyBaHHA NIALEHTH (OR=3.0),

BHYTPILLHbOYTPOOHA 3aTpuUMKa po3BUTKY abo 3arnbenb nnoay (Vollset S.E. et al.,
2009).

* [inepromoumncreiHemia MoKe Npu3BoanTn 40:

— a) nopyweHHA Ta aKTuBaLil eHAoTeNiaNbHUX KAITUH —> MIKpOoTpombosu
(Ellison et al., 2004);

— 6) nocuneHHs arperauii TpomboUNTIB = NOPYLIEHHS NPOLLECiB iMniaHTau,i,
nnaueHTauii Ta petonnaueHTapHoro Kposoobiry (OR=5,0; M.d.R.Rodriguez-
Guillén et al., 2009).

Ha ni3Hix TepmiHax BariTHOCTI CNOCTepiratoThb:

— a) BUHMKHEHHSA reHepasizoBaHOi MikpoaHrionaTii = ni3Hil recto3 (OR Big 2.0
0o 20.9) 3 po3BUTKOM BaxKKux ctaHiB (Vollset et al., 2009);

— 6) pO3BUTKY XPOHIYHOI BHYTPiWHbOYTPOOHOI rinoKcii naoay;

— B) HApOAXKEHHSs AiTel i3 HU3bKOK Barok Ta 3HMMKEHUM (PYHKLIOHANbHUM
pe3epBOM YCixX }UTTe3abesneyyoumx cuctem (Murphy et al., 2004).

e T[linepromouncTeiHEMIA  MOXe  CynpOBOAMKYBAaTUCA  PO3BUTKOM  BTOPMHHMX
ayTOIMYyHHUX peakLUin (aHTudocdoninigHMM cmHapom???)

MOLECULAR -::
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MeTa-aHani3 38’A3Ky MiX npeeknamnciero Ta
AEeAKUMU MeTaboniYyHMMM NopyLIEeHHAMMU

METAEBOLIC DEFECT

Folate deficiency

Hyperhomocysteinemia

Methylene tetrahydrofolate
reductase polymorphisms

[omoLUMnCTelH Ta BAriTHICTb

MTHFR 677C>T AND 1298A>C POLYMORPHISMS AND
RISK OF SPONTANEOUS ABORTIONS

L. Wilkins-Haug, 2003

Dose-response relation
between log plasma total
homocysteine (tHcy) and
the risk of placental
abruption, preeclampsia in
pregnancies

<37 wk gestation,
neural tube defects

and

MOLECULAR -::
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Odds ratia

All
0DDS RATIO Polymorphisms OR! 95% Cl
1.2
MTHFR &677C=T*
20.8 CC+CT 1.0 -
2.6 1T 50 1.2,209
MTHFR, 1298 4=CH
Ab (] -
AC (4 [.1,26.6
3 -/ :
: G
2 1 - // o
0.5 0.5
0.33 Placertal 0.33 1 Preeclampsia
abruption < 37 wh
5 10 15 25 5 10 15 25

Flasma tHoy (pmol/L)

Plasma tHoy (pmol/L)

Maria del Rosario
Rodriguez-Guillén et

al., 2009
3
2
/\
1 Il,i'_' -'I\“;"' |
[
0.5 /\/ ._ I".
0.33 1 NTD Illll
. I'
é 10 15 25

Stein Emil Vollset et al. 2009

Plasma tHcy (pmolL)
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Mean (SE) birth weight according to tertile of maternal tHcy

3500 -

400 ( 1
§ 33007 || + | +
E" 3200 - i
z
= 3100 -
o
= 3000 -

2900 -

2800 + — : T

Preconception 8 20 32 Labor
Weeks of pregnancy
Murphy, M. M. et al. Clin Chem 2004;50:1406-1412
Clinical Chemistry
MOLECULAR :: 40
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http://www.clinchem.org/

Charactenstics of the 5883 women m 1992-1993 and their 14492 pregnancies dunng the peniod from 1967 to 1996 according to quartile of plasma total

homocysteme (tHey)

tHey quariile (pmolL)
Charactenistic All 36-715 7688 8.9-10.6 10.7-78
Age at first birth (v 133+4% 230+45 236+44 231142 227439
Number of children 2509 2509 24109 2509 2509
Pregnancies m 1980 or later (%a)’ 33 38 34 30 29
Ever smokers (%o 62 51 50 63 71
Coffee =3 cups'd (*o) 39 26 33 41 3l
Unrversity or college education (&) 26 33 28 24 21
No use of vitamms (7s)? 23 17 2 24 27
Cholesterel = 6.5 mmolL (%) 12 9 11 12 14
Dhastolic blood pressure =90 mm Hg (%3) 9 9 8 10 10

'Blood pressure, smoking status, educational level, and witammn vse are based on 5881, 5877, 4960, and 4311 women, respectrvely, with available data

on these charactenstics.

? S1gnuficant lmear trend across tHey quartles, P = 0.001.

MOLECULAR -
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[inepromouuncTeiHemia Ta BPpOAXKeHI Bagu PO3BUTKY NaoAay

 [omoumucTeiH 34aTHUIK BiZIbHO MPOHUKATU KpPi3b NIALEHTY Ta
MOXe CNPUYUHATM NPAMUKA TepaToreHHUM i GeTOTOKCUYHUM
BNAMB

— BWHUKHEHHS AedeKTiB HepBOBOI TPYOKW, 30Kpema, aHeHuedanii Ta
cnnHHomo3KoBoi Kuau (Nathalie M.J. et al., 2001)

— pos3wenneHHs rybu n/abo nigHebiHHA

— Y Ba)XKUX BUMAAKaX: MOMYTHIHHA Ta MiABMBUX KPULLUTANMKA OKa
(Njalsson R. et al., 2007); onirodpeHia pi3HOro cTyneHto.

* [lopyweHHA HOPManbHOI cerperauii Xpomocom B Mnpoueci
Meno3y Ta MiABULLEHHA PU3NKY HAPOAXKEHHA AUTUHU 3
Tpucomieto 21 B 2,6 pasu (K.Trofatter , 2007)
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[TlpnYMHa Yn Hacnigok 277
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[TpUYMHU NiABULLEHHA PIBHA TOMOLUUCTEIHY

* [ligBnwEeHHA HAAXOAKEHHA METIOHIHY
 HepocTtaTHicTb BiTamiHiB (PonieBoi Kucnotu, BiT.rp.B)
e LUKianuBIi 3BUYKKM (ManiHHA, KaBa, CMUPTHI HaMNoi)

e dapmakonoriyHi npenapatn (meToTpekcaTt, NPOTUCYAOMHi
npenapaTtn, okcua a3oTy, meTdopmiH, H2-aHTaroHictu, eydinin)

* |HTEpPKYpPEHTHI 3axBOplOBaHHA (Ncopia3, HUPKOBA HEAOCTATHICTb,
LYKpoBMM aiabeT, nenkos, rinotnpeos,3axsoptoBaHHA LUKT, wo

CynpOBOAKYIOTbCA NOPYLUEHHAM BCMOKTYBAHHA BITAMIiHIB
(cnHapom manbabcopbuii)

* [lonimopdiam reHa MTHFR (C677T, A1298C), MTRR, MTR
* BikoBumn dpaKktop

MOLECULAR -::
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YUNHHUKUN 3HUKEHHA PIBHA TOMOLLUCTEIHY

* [lomipHi ¢i3NYHIi HaBAHTAXKEHHA
* ANbKOronb y Manux go3ax

* Bitaminn (¢.k., B;, B, By,)

* BaeimHicmeb

JIIKyBaHHA rinepromoumncreiHemii
» [lieTa (obmerKytoTbCcA iKpa, cof, TBepAi cmpu, bpuH3a, m’aco,
nTuuAa, anuda, puba, ropixm, HaciHHA, 60608i, Kpyrnu)
e Bitaminun rpynu B (BKAOYHO i3 $ONIEBOIO KNCOTOLO)
* AHTMarperaHTHa Tepanis
* CumnTOMaTU4HA Tepania

MOLECULAR -::
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IMNPUHTIHT

MaTepUHCbKUN Ta BATbKIBCbKMIM reHOMM
dYHKUiOHaNbHO HE igeHTUYHI

— I
—= mm o

- MarepuHckuin annenb OTLOBCKUIA annenb MaTtepuHCKUM annenpb

MOLECULAR - "
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®yYHKLUiOHaNbHE 3HAYEHHA IMMPUHTIHTY
B NpeHaTa/ibHOMY nepioAi

————

Maternal Imprinting| - (,." Paternal Imprinting
limits use of maternal | IfJ maximizes use of
resources by baby in ! maternal resources
utero : L by baby in utero
i \ i~
aY \ < —
—

; . =:"__.. = .'. '. |
&= YN
§ — 4 =

MOLECULAR

2 Diagnostics Lab ™



MexaHi3m po3ni3HaBaHHA AINAHOK
IMMPUHTIHTY

1. Po3ni3HaHHA MOJIEKYNAPHUX MapKepiB
iMI‘IpI/IHTiHI'OBI/IX ,£I,iJ'IFIHOK (Neuman B. et al. Characteristics of

imprinted genes/Nat Genet. 1995. vol. 9)

2. OYHKUIOHYBAHHA MPOTU3MICTOBHUX
TPaHCKpPUNTIB

(Wutz A. et al. Imprinted expression of the Igf2r gene .../ Nature. — 1997. Vol. 386, N. 6652)
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MonekynapHi mapKepu iMAPUHTIHIOBUX AINAHOK

Myotonic Dystrophy
DMPK: Muscle Protein Kinase, chromosome 19

e

[CTG CTG CTG CTG CTG CTG]

Normal: 5-27 repeats
Affected individuals: 50-1000+ bp

DMPK DMAHD DMWD

I T Ty

MOLECD&#,!?QLI; Pizzuti A. et al. The myotonic dystrophy gene. Arch. Neurol. 50: 1173-9, 1993.




[1POTU3MICTOBHI TPAHCKPUNTU
ON

OFF

Insulin-like growth factor receptor 2 non-coding RNA

OFF ON

Wutz A. et al. Imprinted expression of the Igf2r
gene .../ Nature. — 1997. Vol. 386, N. 6652

Grewal and Jia Nature Reviews Genetics 8, 35—46 (January nﬂmr{j
2007) | d0i:10.1038/nrg2008 REVIEWS L3131l=




3b6anaHcoBaHa perynauis

50% i
Maternally Paternally
Expressed expressed
genes genes

[TopyweHHA IMAOPUHTIHTY

|

MOLECULAR - K. Temple. Genomic imprinting. Univ of Southampton, 2009
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[lopyweHHA IMNPUHTIHTY

* [1aTONOrIYHI CTaHM NPU NOPYLUEHHI IMAOPUHTIHTY
— [eHOMHMM piBEHb
* XOpuoHenitenioma

— XpOMOCOMHUU piBEHDb
* BctaHoBneHo: 7, 10, 11, 14, 15
* [lpunyckaetbeca: 1, 2,5, 6, 16, 19, 20, 22

— [eHHWUK piBEHDb

MOLECULAR -::
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[leaki XxBOpobU IMNPUHTIHTY

Upd(1)mat NOEY?2

Upd(2)mat B3PII

Upd(4)mat Bu.yTpoOHas rubens mioga

Upd(6)pat JlnabeT HOBOPOXKACHHBIX

Upd(7)mat Cungpom CunbBepa-Paccena

Upd(7)pat/mat MyKOBHUCIHA03, IMIIEBbIC TU3MOPGhHU

Upd(11)pat Cunapom bekBura-Buaemana

Upd(14)mat [IpexaeBpeMEeHHOE TTOJIOBOE
co3peBanue, BH.yTpoOHasi Tuoesb
moaa

Upd(14)pat KapiankoBocTh

Upd(15)mat Cunnpom I[Ipanepa-Bunim

Upd(15)pat Cunapom AHreinbMaHa

Upd(15)pat/mat 3HAYUMBIX OTKJIOHEHUH B pa3BUTUHU
10712 HE OIepeIeIIsIeTCS

Upd(16)mat B3PII

Upd(20)mat B3PII

Upd(21)mat BH.yTpo0OHas rubdens mioga

ICF-cunapom

Cungpom Perra

bone3nu TPHUHYKJIICOTHAHBIX IIOBTOPOB

MOLECULAR -::




MexaHi3m yTBOpPeHHA 04HODOAaTbKIBCbKUX ANCOMIN

TRISOMIC ZY GOTE GAMETE COMPENSATORY MITOTIC
MORMAL RESCUE COMPLEMENTATION UrD EREROR

B0 @ BOCO 66
e | . . .

disomy trisomy TOTOS0 LY disomy
non-disjunction / \
non-dijunc on mitotc
duplication  recombination
duplication 0T Zene
conversion
SOMATIC
TISSUE
UrPD UrD partial TPD

H. Kokkonen. Genetic changes of chromosome region 15q11-q13 in Prader-Willi and Angelman syndromes in Finland. Acta
Universitatis Ouluensis. Medica, 2003
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PWS

Class I:
deletion

=

65-75%

100

65-75%

Class Il
UPD

20-30%

5%

Class lll:
imprinting
defect

=

5%

5%

Class IV:
gene
mutation

=

B

0-0.1%

HENR HI:L0

10%

Class V:
balanced
translocation

- &

0.1%

etiology
unknown

10-15%



TpaH3UTOPHUI AiabeT HOBOHAPOAXKEHMX

lnepekcnpecia reHy PLAGL1
(1) paternal UPD6 (2) Paternal duplication (3) Loss of methylation

Wt B—H %0
i i

40.5% 40.5% 19%

K. Temple. Genomic imprinting. Univ of Southampton, 2009
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EnireHeTuHI nopyweHHA npu APT

Angelmann’s syndrome (neurogenetic disease)
Cox et al, 2002: 2 cases after ICSI
Beckwith-Wiedemann syndrome (human large baby syndrome
Sufcliffe et al,1995:1 case after cryopreserved ET
Olivennes et al, 2001:1 case after IVF
DeBaun et al, 2002: 2 cases after IVF
4 cases after ICSI (ejacul. sperm)
1 case after ICSI (testic. sperm)
Maher et al, 2003: 3 cases after IVF
3 cases after ICSI
Retinoblastoma
Moll et al, 2003: 5 cases after IVF

(c) Tarlatzis B. C. Health of children born after ICSI. 2005
MOLECULAR -
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[MTpnoHn3saumna 6enkos

* [IpMOHbI - 0COObIN KNacc NHPEKLMOHHbIX areHTOB, YNCTO
6e/IKOoBbIX, HE COAEepPKaLMX HYKIEUHOBbBIX KUCNOT,
BbI3bIBAOLWMX TAXKENbIE 3a601€BAHMA LLEHTPA/IbHOM
HEPBHOM CUCTEMbI Y YEe/I0OBEKA M PAAA BbICLUMX
KMBOTHbBIX (T. H. «MeaNeHHble MHPEeKUUnN»).

* [lpnoHHbIN Benok, obnagarowmn aHOMaIbHOM
TPEXMEPHOM CTPYKTYpPOM, cnocobeH npamo
KaTa/IM3npoBaTb CTPYKTYPHOE NpeBpalleHmne
FOMOJ/IOFTMYHOIO MY HOPMaJIbHOTO KNeTo4YHoro 6enka B
cebe NoaoOHbIN (NMPUOHHDLIN), NpUcoeaAnHAACH K benky-
MULLEHU N U3MEHAA ero KoHopmaLuio.

MPUOHbI — eANHCTBEHHbIE MHPEKLUMOHHbIE areHTbl, Pa3MHOXEHME KOTOPbIX NponcxoanT
6€e3 y4yacTua HyYKNeMHOBbIX KUCNOT.

[MPMOHbI OTIMYALOTCA COCTaBOM aMUHOKMCNOT, XapaKTepHbIX AN JaHHOro BUAA,
onpeaenaembix BUAOBbIM reHOM NPMOHOBOro 6e/iKa, a TaKXKe Tak Ha3blBaeMbIMU
NOCTTPAHCAALMOHHBIMU MOANDUKALUNAMM NN CTENEHBIO FMNKO3UANUPOBaHUA 6Ga30BOM

6enKkoBOM LLENOYKM. m
o @ fractionation

Spont aneous and “seeding”
transition to prion

oo - NN B
Accelerated Prion fibril -

“mecruitment” (amyloid")
@ Normal prion precursor (PrP%) clongation

MOLECDIEgjn!:!IeLIiE E l Prion Adapted from Shorter and Linquist, Nat Rev Genet 6, 435, 2005

LenHog peakuma
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PHK-onocepeakoBaHi mogngikau,il

RNA-medlated

Drosha
(RNase llI

Nucleus

s
0,

5 0 A

&

Pre-miRNA

miRNA gene
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(RNase llI

endonuclease) cyto p I a s m

[]]I []]I I]]]]]]]]I ]]]I ]]I[ : miRNA :
> ”””””I miRNA
’P duplex

it el Y
o

l

Imperfect Perfect
Complementarity Complementarity

3'UTR

Unwind

Mature miRNA

-
mRNA cleavage
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I[HAKTUBaLIA X-XpOMOCOMMU

[eH Xist

e

PO P1P2

2

¥
CLLTAL

|
d

Xist > =

o
o

Xist RNA QAEIWEK Inactive X
(xa) (=1

K. Temple. Genomic imprinting. Univ of Southampton, 2009

2007 Nature Publishing Group, Ng, K., et al., Xist and the order of silencing, EMBO reports 8, 34-39.
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Key

XP = paternal ¥
Xm = rraternal ¥
E=]= cell with inactive maternal X
Lygote []= cell with inactive paternal X
E = jnactivated =
Early embryo }
Fandom
s-chromosome a) L‘;
inactivation in
each cell ./\ ./\
Fixed inactivation
in all descendant
cells

Adult female with the
paternal = active in

satme cells and the

o >

tnaternal ¥ active in

other cells.

-
N ~___ Thompson & Thompson Genetics in Medicine, 6th Editinn: BT Rosshanm. RR

Mioli_iEiciuiLAR :-'._'_grairid  Patterns of Single-Gene Inheritance, Figure 5-16, pg 67
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Epigenetics: Mediator of Environment, Development,
and Disease

< e pEN
» ) ) Herbicides
Nutrition Vitamins Disruptors Pesticides

o
< &

Reproductive Pathology Cardiovascular
Disorders Disorders
Growth Neurological
) Disorders Disorders
ﬁ Pediatric Lupus
Children's U Disorders Imprinting Cancer
Disorders

Ontario
nEsEARCH &' HISTRY OF (c) Mellissa Mann, Susceptibility of Genomic Imprinting to ART, 2009



EnireHeTUKa: metoan AOCNigX¥KeHb

*Bu3HayeHHA ToTanbHOro smicty dmC
*3BOPOTHbO-Pa3oBa BEPX
*ELISA
*YyTAMBUN A0 METUNYBAHHA PECTPUKLINHMIA aHani3
*bicynbdiTHE CEKBEHYBAHHA
*CneundiyHa Ao metunysaHHa MNJIP (MSP)
*COBRA (KombiHOBaHWUI BicynbdiT-peCcTPUKLIMHUA aHaNi3)
* ms-SNUPE (Methylation-sensitive single-nucleotide primer extension)
sImyHonpeuunnitauis AHK (MeDIP Ta MeDIP-seq)
*ImyHONpeumnniTayia XpomaTmnHy

Unmethylated Methylated

z
L - i Bisulfite
v Conversion

Ceonrtsey of Ihirmina
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YyTAMBUN A0 METUIYBAHHA PECTPUKLIMHUIA aHaNi3

Table 4A: Methylation Sensitive Restriction Enzymes

METHYLATION SENSITIVITY | SEQUENCE ISOSCHIZOMER
Dpnll Cleaves dam sites*™ which lack . v R0O543 Mbol
adenomethylation and is blocked 5...GATC...3 Dpnll
by complete dam methylation and 3. ETH Gl‘. s B
probab[y by hcml mcthy[at}on M Control 36 weeks Tumor
Hpall Will not cleave methylated . v . | RO171 | MspI M- 1 1r- =1
CpG sites 5...CCGG...3 190 T .
3...GGCC...5 100
Ms] ............. N m mcthyuuonstnnmc ................... ......... ‘, .................. ..... R 0106 Ha”
‘ 5..CCGG...3 d
3'A,AGGC‘C...5'
** dam sites: methylation at the N6 position of the adenine in the sequence GATC (GmATC).
LTttt enemle A NorpibHunn I., MukuteHko A., 2006
1 l Digestion with McrB8C
TTY T §9 919 DNA fragments
(~ 1kb)
2 l Digestion with Smal
2! 9t F19Y DNA fragments
(= 1kb)
3 l Digestion with Hpall
J1 1 53t DNA fragments
{100 bp = 1kb)
4 AP-PCR amplification
MLG2 MLG2
i & & Jr3Y
MLGE WiLaz
B
o 4+ —
= | 64
MOLECULAR =

DIYA Dﬂgnoﬂlti Lah ™ Normal Tumor



CneundiyHa Ao metnnysaHHa MJ1P
METHYLATION STATUS OF PROMOTER IN MDR1, MGMT,

GSTTT AND Upa GENES IN MCF-7 AND MCF-7/R CELLS

MDR1 exon1l exon2

- MGMT
CpG sites At —— MCF -7 MCF - 7/R
I
Msp I/Hpa Il sites . .:: . —t—t 200 mumumumumumumu |
> -
PCR primers 121 bp 206 bp GSTTT

MCF -7/R MCF -7 200
300
200
100 Upa
] 200

100

300
200
100

MOLECULAR MNorpibHum |., Mmnkutenko ., 2006
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Schematic outline for analysis of DNA methylation based on oligonucleotide microarray.

Unmethylated allele Methylated allele
5 CG—CG 5° “CG—CG

ﬂ Bisulfite treatment ﬂ
$—UG—UG— —3—C—G—

I PCR |
TG—TG— —CG—CG—

Fluorescence labeling and
[l oligonucleotides hybridization ﬂr

e N,
¢ & ¢

b‘”‘“ C”So_j
C6 amino-linker »
probe

Gitan R S et al. Genome Res. 2002;12:158-164
Cold Spring Harbor Laboratory Press
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bicynbdiTHE ceKBeHYBaHHA

Original Sequence +GpC Methylase

Neon-converted CTCGCCATGT CTCGC"CATGT

Bisulfite-converted TITGTTATGT TITGCTTATGT
-Cantrol +G hylase

MOLECULAR ::
GIEELRZ DiagnosticsLab .,

||_'I|I|'|
n—1 [ P

TTTGTTATGT

Ligate sonicated fragments to
methylated lllumina adaptors.

Target DNA Insert e A
4 Ay M

5 0000V VIIIIITCCGATGAGA
JSSIIAGGCTACTCTOOSSIPPPOPPP 5’ Minus

. ))))))M)e Me Me Me
Me
| J

L
Adaptor Adaptor
Gel extraction of 200-300bp,
bisulfite conversion
and desulphonation.
Me 3' Plus
ik iy W
/ﬁa

5 000090 PIIIITUCGATGAGA
——

Primer B

Me
X Me
* PCR amplify converted templates.

AGGCTAUTUTO SS90 99 9P 5 Minus
29
)))) Me Me Me

3

5' 9000909 IIIITTCGATCAGASIIIOIIIII I 3 Plus (T-rich)
¥ AAGCTACTCT 5'Plus (A-rich)
TCCGATAAAA 3'Minus (A-rich)

5
3' PP PIIIPIVIIAGGCTATTT TOSD IS POPOOPP 5 Minus (T-rich)

Capture A-rich strands on 244k Agilent array.
Hybridize at 65°C for 65 hours.

Wash arrays and elute captured
fragments at 95°C.

'

Sequencing primer
5 THCG. ..
¥ AAGCTACTCT §' Plus (A-rich)
Sequencing primer
« « « BTET E — 5
TCCGATAAAA 3'Minus (A-rich)

5
Sequence recovered strands on lllumina GA2, yeilding T-rich reads.

Copyright © 2009 by Cold Spring Harbor Laboratory Press
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High resolution melting for methylation analysis

Saturating dsDNA binding dye

e.g. LCGreen Plus™
CAGCGATCACGACCT
Bisulphite Treatment
? ‘ .
UAGCGATUACG: Highest Tm: Methylated
monophasic melt (100%)
curve
PCR
100 cG
TAGCGATTARGY o Biphasic
: : Lowest Tm: w melt curve
(' =methylated ) .
* monophasic melt Hemi-methylated
curve « (50%)
| cG
Unmethylated " m
(0%) ; e
N .
" g e
AC S0
I
&0
S
G
» I
. ~N S
L]
ﬁ B a2 L& ] 84 85 :ﬂ L B2 0 "
MOLECULAR -
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HRM for diagnosis of PWS / AS: Analysis of SNRPN promoter

Detection of mosaicism

Marm. Fluarg

PWS: maternal
triplication

Normal

Mosaic AS

 NGRLWESSEX

-

e

hhl

It=

NIVLEVULAI -
GRTIERZ Diagnostics Lab .



Methylated DNA immunoprecipitation (MeDIP)

MOLECULAR -::

72 Diagnostics Lab =

Sonication
Denature = -
Input DNA
(Input)
.......... Cvﬁ(red} Cy3(green)

High density microarray

Methylation analysis

. A. Array Hybridization

llllllllllllllllllllllll

5-m ethylc}ftidme)L
(5mC)
Antibodies —— JL

Immuno-

p

precipitation

Enriched Me-DNA
(IP fraction)

Sample preparation

Sequen

on mac me

Alignment |

sortware

Reads aligned to a
reference genome

Methylation anﬂlysis

L B, High-throughput -

Sequencing
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Chromatin Immunoprecipitation

Cultured cells or tissue

1

Purification of nuclei

!

Chromatin fractionation with MNase
and chromatin purification

|

Chromatin Immuno-precipitation

1

Extraction of DNA (and protein)
from 'antibody bound'
and 'unbound' fractions

Quantitative PCR Allele-specific PCR

\J

'ChlIP on chip’
MOLECDgr!:ﬁeLI;‘: N = Bruce Richardson MD PhD
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ALTERATIONS OF HISTONE H3 MODIFICATIOINS IN THE
LIVER OF F344 RATS DURING METHYL DEFICIENCY

150 -

Control 9 weeks 18 weeks36 weeks Tumor 140 -
I 11 11 11 11 1 130 -

s s H3KOMe3 1

—————————— H3K9Me2  1oo- l 1

[J Control
90 - 09 weeks
M S H3KOmet jg 2 18 weeks
—— e ——— H3K9ac 60 | 36 weeks
50 - B Tumor
SR ———— H3S10ph i
: 7/
e - e . — — —— - H3 22 g
10 1 %
0 T
H3K9me3 H3K9ac H3S10ph
RTK RKS K
9 1011 17 18 26 27 28 36

Interplay between H3K9me3, H3K9Ac, and H3S10ph
MOLECULAR % i. Pogribny, 2007



I

l Immunoprecipitation

ot

DA F}Llnf. cation and
amplification

Hybndii.ﬂ m A D’Nh
PricroarTay

¢ Mapping probes to genome

e —
P —1

enomic coordinates

Mature Reviews | Genetics
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exploring today's touch therag

M4

ISELUE 180« MARCH 2013

RUN A PAPERLESS \
PRACTICE

ORTHOPEDIC
MASSAGE FOR
PAIN RELIEF

HOW TO FIND | ##
NEW CLIENTS _#73

5 : * 4
SOMATIC /

ARCHAEOLOGY

MAKE YOUR OWN
AROMATHERAPY
BLENDS!

MASSAGE
REDUCES SCARS
& STRETCH
MARKS

WHY BUY
CRUELTY-FREE
PRODUCTS?

-

Career
Opportunities!

CAREERS «
Diatalls an pags 45

RESEARCH:
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“...The integration of standard
massage practices and the
knowledge of the biology of
adversity will change our minds,
our physiology, our epigenetics—
and hence our massage practice.”

March 2012
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: J- . 4 “Our goal is to preserve the past

o using 21st century technology”

’4{ é, James Dewey Watson
'--.5.-' -

[1aKyto 3a yBary

(044) 592 21 78
E-MAIL: d.mykytenko@genetics.kiev.ua

KniHika penpoayKTUBHOI MeaAULUNHK
«HALIA»

www.ivf.com.ua e
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