-0

LIEHBERBEDOTXMET / LAV TI VT« VORBIE

F L oI

AR, MBI HE (ART) OWERIZED, ThET
FEEIHThHolr I A v T) T4 v T REREDSR
HEREOR MR LECRBEINL T3 [1, 2]. &
DFEINAVT) T4 T GEIBTFRIYD AR &3,
FEOBHROBIZ TR (BB 2 /R334 T
A EA I BGEAR IC BT 5 7 LOVER B X F OV L FE IS
(DMR) D X FIWALAHI Y AADOKRELEZ HNLTw5
[3]. ZoxAF VAL, JRFEBLERTAF VILE
BT BT F VLA 7Y ¥ b ERBTIREGEEE T X
FALZ ST DAETRIA F VLS 7Y ¥ DT
5. PFBLUOKHFTHLL-ZENEND XA F VLS, ¥
T U b (R X FVLIREE) 13, 2D S ER
MPSEXR)Tars3I vy () AERKOBAF IV
1t) OFBEZZIFT, ZORXFIVALIZEERE L CHER
ENb. F/2, DMRIZBIF S A FIVAbIE, 455 A Fi
JulzBWTwo7zAY Yy b (L 7)) v bojEE) &
n, Zotk, REFIEK - KB TR, v 7
VY MOEEINSEZ L THEV.SNA.

DNA A FILITRREN A E VY 2 42T 4 v 7 Refs
ik, IR TR OBz Eb T ICEETREEZ L,
BB T ) AR R EIICHIBE L T b, RIS
BT % DNA * F)Vibid, W b20RBHTH 5
7o, ABMRRELIIRLIRBEICRBEIND LEE
2, TET AERDEI B LB IR TR
EhTwb [4, 5]. B MART 3 A ¥ 7Y ¥ F LG X
NLRHHORME T % B3 5720, HEONEESE, Bl i
1, B EOIMOER O X F WAL~ DEEIZ DN T
BAaShTws [6-9]. ZD7-®, DNA X F L {biH
(ZE7 ) DER) 21 v 7)) v T g v TREE (U
REFWAEGERE) OFIERDHML T 5B L 7T 5
WIFREI L L ALND. REFTIE, DBEOT ) A4
YT VT4 v R E S A | Beckwith-Wiedemann
JE 5 # (BWS), Angelman JiE 5 # (AS), Prader-Willi
SEmRE (PWS), Silver-Russell fEERE (SRS), #Fra:lE—
WYERBER S (TNDM) (22WT, ART & o B #M: 0 9
iR L, 200 TR WTHAT 5.

RAAKXFARFEBREZRAERERERFDE

5 M&fE AL EH, E -

LXMETLTY LT L TEEIEE ART OREEM

(R A 57 )4 e a P B I 723536 | (2009) & L C,
DODYPEOFXRMEA 7)) ¥ VREESEBIIOVWTZED
BEH, WREOHRO DI, EEREZIT- 2.

T G AR RS, 158 M7k D ) B, 1, 60207k H H A
S H Y CERAIZERS6. 3%) , B BE R, 818
ANTHo 7. TONTUL, BWS 270N, AS 28123 A, PWS
3261\, SRS #%42 A\, TNDM 7525 AT 5. MEDH -
ToEREBEIC B B AR BRI CHERT L, S 51
ML A, S ERER 2R L (F'1). BWS,
SRS I IMEINIZH 5 2 bz, 1TEA LD
MBI TRIRBNI D h o7z T2, REEEE 2T
MPEDDAMEBEIL N AU T, oGRS
BoONTBEWI EQHH L., LirL, AMEEEES
T TWZ e LN o 7o — AL, AT
L7284, PWS, BWS, AS, SRS DEHEIE, ZNZFh
Pl & 51.5%, 8.6%, 1.6%, 9.5%TdH-o72. FH
174E D IVF +ICSI @ A W Id 4E 10, 338 A Ta AR
D0.86%TH5BH I L5, SRS & BWS TIZH10M5Y A
I EOCESHER SN T2, 203 EAEORERIX
AV zRE (IVF) & Bk (ICSD &5 0 Th-
7.

ARTHERDI L TY LT 4 L TEEED XA FILL
127> b

INFEFTOMETIX, ARTEHHET LA 7)) Vb
BEREDOIIERRALEF ) AR (A FIVLEE) O

®1 ERMECCTUL MREIES ART OREME (FHR21EE)

BWS 70 444 (350-540) 1/287,000 6/70(8.6%)
AS 123 949 (680-1220) 1/134, 000 2/123(1.6%)
PWS 261 2070 (1500-2640) 1/62, 000 4/261(1.5%)
SRS 42 326(240-420) 1/392, 000 4/42(9.5%)

fEEEICEREEZHET L, MERCEERL SLBEREHA
U 7. IVF+ICSI O HAER I F /10,338 A TLHAERD0.86% (F
RI17EE) #EE T3 &, SRS & BWS TIRFNOEY X750
ZENHRIESNSG.
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1 2 3 4 5 6 7 8 9 10 M 12 13 14 15 16 17 18 19 20 21 22
FAM50B B9 fim ZNE397
ok o TE N
Silver-RussellfE{E 2 Beckwith-Wiedemann3E {& £ (BWS)
(SRS) SNRPN Je€=Prader-WillifE % &
N (PWS) PSIMCT-1
>* GRB10 AngelmanjE{&EE *
DIRAS3 (As) NNAT
Silver-RussellfE {8
NAP1L5 | RB1 PheLamrL
ZNF331 NESPAS
D ¢ PEG10 Y ; GNAS
* PEG3 I
PEG1 GTL2 TR AR BRHE RE 1K T E (PHP1a)
Zi INPP5F_v2 *\ AT R KRB AR 1K T RE(PPHP)
W Wi o FLRBRATIES (VI —
(TNDM) [upd(14)]
ZDBR2
*

K1 eErAXFIMEI>TI by TERR

B RXFIEA LT MEBEREET 3 ERMERBOREBHAR Y Y .
KHEFE X FIAES > T U b (DMR) (3%EE). *IIFRBFER X FIL{k1>T VU b (DMR) (19%88).

BESEBIZHE W, 20720 DNA X F VLR 2 2
THA TN T4 T REREE NGRS, W R AT
WAL 70 v DT RiT o7 e M4 YT Y Uk
~ v 7E{EK L, DNA%%!% & Bisulphite PCR Se-
quence %% T A Y L, IEREZR X FIOVILIRNT 217 - 72
(K1). ARTHOBEN L ARFBEOBBICASNS
AFIMALRED IS — 2O THEGH L, 08
PH, BEMRTIIOVTHEN L7z, 2088, SRS 0¥
&, ART IR E - BB T, 5HP4BIicBNT,
MDA 7)) v MERTREZRO. 3512, 441
X, A5FH L PIF-R DMR O 5 12 B &2 B 7z, 72,
[l —EBI T, 7 A FIOUL &K A F UL ZR R TIERIA S <,
I FOREIL, wefTidnl, MsNoEY A 28
¥ — Y ERTEBIZA LN, ART #%® BWS &b 7 )
1 BIOFEBITH 555, SRS DHE & RO H SN
7= (F2).

INSORERETEODLE, ARTHAEROY G, #
B4 v 7)) v MEBIZB W THMEZ A FVERE D3
F—rhROLN, EEMRIEEGERICBIT S 2 F vk
DEROEFE LI LD, LA ZHELED X F VL
DR EWMEFEME OB ESEb NS,

ART 2 DL R DERRIER DAFH

ART # & JE ART # T, FEHBIZOWTZE DRRRAEIR
WZOoWTHIEL7: (F3).

ZORER, ART RS TIXERBEICW DD D IF#H T
IRENTH, BEEODHZDIDOTE o7 72,
FEI 72 A F MALIRNT 24T o 725EBNCEI LT, SR 2
ElIASNL oz, L L, EFAEIDZR C IEMREE
s TELholzbohrd v, 5%, T¥F /A
BROFE, BE, /N5 — 5% IEMRIT) 2 & T,
FERIE IR DY BB NS 20 d LNz v, JL4E, ART
WANT, BB ODOh 4R VIEBERE R BWS, SRS F%%
B EOMENRAENDL., INL0EFTIE, I
TIIEDO L WI YT ) AR E %2> T SRR
PEIIHFETE .

BHIZ

ART O FHMIE A FN A U, ANUEAEC B 2 G0
BEELTEARRBEEZL 5L, BENTIX, ERETA
AHAELTWS, LA L ART IZEM T 28153 57-9,
TFIEA Y T) VT4 v e & RITWEEES TR
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K2 ARTHEDOERMA LTI FNREEBED A FIVERE

ASRS \ \ \
Case ART Abnormal methylation
1 |IvFET ?élism%pmeﬂ‘ylated p o RB10 SN ZNF597 Hypomethylated
9 IVF-ET H19 ﬁypomethylated
(mosaic)
3 IVF-ET H19 Hypomethylated P
(mosaic) 0
4 IVF-ET |H19 Hypomethylated [€34:
5 IVE-ET H19 ﬁypomethylated . i
(mosaic)
6 - H19 Hypomethylated
7 B H19 Hypomethylated pe Sl ZNF331 Hypomethylated
(mosaic) 0 (mosaic)
8 - H19 Hypomethylated
9 7 H19 Hypomethylated
(mosaic)
10 - H19 Hypomethylated
1 B H19 Hypomethylated %
(mosaic)
12 - H19 Hypomethylated
13 - Le1L9 ﬁypomethylated FAM50B Hypomethylated
(mosaic)
14 - H19 Hypomethylated
15 - H19 Hypomethylated
B.BWS
Case ART Abnormal methylation
VI A ol B e vy TS At el ZDBF2 Hypermethylated PEGL Hypermethylated Igiii‘:f’c)Hymmethylated
2 - LIT1 Hypomethylated
3 - LIT1 Hypomethylated Hiyper Jomal Hyper
4 - LIT1 Hypomethylated
5 -~ |LIT1 Hypomethylated -:I:]—
_ ZNF331 Hypomethylated
6 LIT1 Hypomethylated |ZDBF2 Hypomethylated (mosaic)
7 - LIT1 Hypomethylated
SRS, BWS M54, ART AE R T-EBETIE, 1) BROA T MEETOEE, 2) BTE EHFE DMR OEAIC

£E, 3) BAFIMEEBEX FIMLERTER P Z W,
BRLAFIVERE ERTEEBY A5 0.

BENDL, ATV T4 VTR, B ES ) A%
i, BREERZT TR, BE0, BHNES -8B
#, MR, TEIREFICEEL, 251, XtRoER
AR EORENE 20 5 5. bAETIE, KL, 4
TFALIC X D 5% ART I IRASIN$ % & S 1,
A2 T) 54 Y TREIIOWTIE, KRS0 ERERE
L LCTHRAICHERBLZIEREL, @Y ainosnE s
ENb. ART % 2 BED O NOHETE B b
WHhREERTH 5720, HMIZARTIHEHRESZO LD %
fabrZpI X T Oh, EMICEHETS 2 L iZEL V.
L L, O FAEWEMmNT I & 515/ ) 2 7§ ids+
TR, BRCTHEZ R IIB TV EWw. 5% E

4) TRBORETEEL, MBADESF A 7X8-2%7R7, £&

WhEHRAD Zo, SRR YY) 2RO K
WS DS EEZ .

—7} T, ART Z#IFICHEMET % /-0 DK EI 14T
HbHLTVZT, ART2D ) FAET LML, fHE
Lo F T R MEICH L CGEY ZFIEATE TN
DORBIRTH B, 512, ART D% L 1%, EBRHERD
HHENTORWHEBHTH Y, ZZHRILHEOEN
FEHELZNLE RS2, T2, BRFELoMEE2 7))
7 LTCTARTICERAZZE LTH, WIS X 2REITEH
R, MAELZROBBEICHESD S5 D) X7 3#T
52 LIETELRV. TOX) LBUREFTRL, AU
ALK, B, BEWaHOD Ry, BE»D
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®3 BRKERKOHEER

BWS

HEAoik L 9 e B ¥ 3 ofR Esye AL =7 G B IE (RS
Gfk | 48/89 | 53.9 | 19/89 | 21.3 | 81/89 | 91.0 | 24/89 | 27.0 | 7/89 7.9 | 67/89 | 75.3 | 22/89 | 24.7 | 12/89 | 13.5
JEART | 44/82 | 49.4 | 18/82 | 20.2 | 74/82 | 83.1 | 21/82 | 23.6 | 7/82 7.9 | 61/82 | 68.5 | 20/82 | 22.5 | 11/82 | 12.4
ART | 4/7 57.1 1/7 14.3 | 7/7 |100 3/7 | 42.9 | 0/7 0.0 6/7 | 85.7 | 2/7 28.6 1/7 14.3

R JFFIRE R
&tk | 20/89 | 22.5 | 8/89 9.0
JEART | 18/82 | 20.2 | 7/82 7.9
ART | 2/7 28.6 1/7 14.3
AS

REAFEIEIEN | HAETECTADA tuy A MRHE NGRS F b TR B0 NEMOHRAT
4efk |133/146] 91 | 69/146 | 47.2 |101/146| 69.1 |65/146 | 44.5 |54/146| 36.9 |129/146| 88.3 |91/146 | 62.3 |71/146 | 48.6
JE ART |133/144| 91 | 68/144 | 46.5 |101/144| 69.1 | 64/144 | 43.8 |53/144 | 36.3 [127/144| 86.9 |89/144 | 60.9 |69/144 | 47.2
ART | 0/2 0 1/2 50.0 | 0/2 0 1/2 [1/250.0| 1/2 | 50.0 2/2 | 100.0 | 2/2 | 100.0 | 2/2 | 100.0
PWS

ES N AR XS] FEANFE & R T (4283 PEEHTE K IHFLAS B
4xfk|259/297| 87.2 |155/297| 52.1 |215/297| 72.3 |249/297| 84.0 |186/297| 62.6 [125/297| 42 236/297| 79.4
Il ART |256/290| 86.1 [153/290| 51.5 |211/290| 71.0 |245/290| 82.0 [183/290| 61.6 [124/290| 41.7 |232/290| 78.1
ART | 3/7 | 42.9 | 2/7 28.6 | 4/7 57.1 4/7 | 57.1 3/7 | 42.9 1/7 14.3 | 4/7 57.1

G2 E NERFR BRZEHR | AMo=fMo0
4fk 1100/297| 33.6 |207/297| 69.6 [238/297| 80.1 |192/297| 64.4
JEART | 99/290 | 33.3 [204/290| 68.6 |234/290| 78.7 |188/290| 63.2
ART | 1/7 14.3 | 3/7 | 42.9 | 4/7 57.1 4/7 | 57.1
SRS

A K B % 1
LRI R 3R B FEIT IREE =3 5 7 S R 2531 VRU=V=P AOY
Lo

&tk | 37/54 | 68.5| 49/54 | 90.7 | 11/54 | 20.3 | 54/54 | 100 17/54 | 31.4 | 29/54 | 53.7 | 54/54 | 100
I ART | 30/47 55.5 | 45/47 | 95.7 | 10/47 | 18.5 | 50/47 | 92.5| 17/47 | 31.4 | 26/47 | 48.1 | 51/47 94. 4
ART | 7/7 100 4/7 57.1 1/7 14.3 | 4/7 57.1| 0/7 0.0 3/7 | 42.9 | 4/7 57.1

ARTEFI CREBEICVD L DO DOBFEPREINEY, BENEHDTRED, > /.

ULr UEEGIEEHEP L, IEEREDHEE, BE, /Y24

HMEERICTO 2 & T, BRERDEREIRAZ A LAL L.

W) 7% ART % FEHid 5 72 D121%, FRHEPRB @ 25
WM ONRLE LTRETAZ LI E25A, BUED
ART |28 25 2 M %2 T X 57200 Fkkr L, #H

E TR OE Y, L) RERGHRY AT L ORBEH L
BThHHLERD.
5| Rz
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