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A case of prenatally suspected as paternal uniparental disomy 14.

Katsusuke OZAWAY, Hiroshi ISHIKAWAY, Yasuyo MARUYAMAY, Tomoko NAGATAY, Hiromi NAGASE Y,
Noritaka FURUYA?, Hiroshi YOSHIHASHI?, Kenji KUROSAWA?, Atsushi SHIBAZAKI? Michiko YAMANAKA?

Summary

This report describes a case of paternal uniparental disomy 14 {(pUPD 14) prenatally suspected as
pUPD 14 by transmaternal X-ray photo of the fetus which shovred the typical deformation of ribs
called " coat hanger appearance”. The mother was 28 vears of age and the father was 29 years of
age, past history and familial history of both were nothing particular. The mother was referred to
our hospital because of suspect of fetal omphalocele at 19 weeks of gestation. The fetal ultrasound
examination revealed omphalocele (25 cm x 25 pm) with wide stalk of the hernia without any
other findings. We have informed about the natural history of congenital omphalocele including
the probability of other complication and/or anomalies. Polyhydraminios was developed after 22
weeks of gestation which requred serial amnio-reduction. The amniotic fluid karyotyping
revealed 46, XX, Other fetal findings, such as narrow thorax, slight shortness of the limbs, slightly
enlarged lateral ventricles and enlarged abdominal circumstance with atypical omphalocele with
wide stalk, have become obvious, therefore we suspected pUPD 14. The X-ray photo of the fetal
thorax through mother showed “coat hanger appearance” which was taken at 33 weeks of
gestation. Thus we informed the parents about pUPD 14. A female infant weighed 3,372 grams
was born at 36 weeks of gestation by cesarean section because of breech presentation with Apgar
scores 5/5 (1 minute / 5 minutes). She needed mechanical ventilation for 5 days for respiratory
distress, however, she discharged from hospital at 51 days with home oxygen therapy. The finding
of chest X-ray photo after birth was same as prenatal, and pUPD 14 was confirmed by methylation
PCR analysis.

% — 17— Fpaternal uniparental disomy 14 (pUPD 14), X-ray photo of the fetus, omphalocele, Polyhydraminios.
prenatal information
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BEFIIEFRHARCIPOLOTEAOT VANLRET LN, REHKT
LIV b OBFEET HRMEFHBB/LF (Paternal Expressed Genes: PEGs) &
BHETVAPLDOAKE T 5 R XEBEEIMLE T Maternal Expressed
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(GTL2). RTLlas (RTL1 antisense), MEG8, microRNA =° snoRNA 7332 ¥ ¢ (¥
1) . DLKI, RTL1 {¥ & > /%2 Z=— KL, MEG3, MEG8, microRNA, snoRNA {Z#
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HERS T DMR 23FESZ L TV % DLK1-MEG3 intergenic DMR (IG-DMR) & Z:¥5%%1Z DMR
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AFNAUEME O i), BB ERAAE TR FLENE > 72092,

ATV T 4 VT BIBTFRHROFELEMT DL O, 14 BLREMENLEBIC
BHICH%E TS 14 BRAERBES A YV I — (wpd(1dmat) &, & HITRXFIZ
Hkd 5 14 BRAGIFES A Y I— (upd(14)pat) IXEDERBNERS.
upd (14)mat I3ARIRH] - HAROMERESE., HAERMOHRERET. NERF,
WILEE, BEARMERER. REOERERT Y9, —F, upd(14)pat i%, *
AEE, BEETER, AR a— bV H-BI L BRSNS WHRIEFR, B
AN T RBEBEE & Vo T IERERE MBS R RT Y. Zhb ol
FRAER I MEGs & PEGs ORBBEICLI VA LA Z EBNHLNLEZR-TVNS Y,

IT4E, Mitter Ol Prader-Willi JEREE (PWS) Z &bz & 33 filH 4 T
upd(14)mat THol LMELTWB . Fox X PWS EREME T, 15q11-q13 @




R 5% £ U8 SNURF-SNRPN @ DNA A F VAL B S EE iz 29 FEFNTIBWT 14
WA LTV T 4 T RAAL DN EITV, AF LR RO T IER
WZDOWTZDBERBIZOWTIHET S.

P
PWS RIS T, 15q11-q13 DRI L U SNURF-SNRPN @ DNA A F AL B E )
BE I iz 29 GEH.

Fik
BERMMELEKEIY 7/ A DNA ZHiH L72D%, EZ DNA Methylation Kit
(Zymo Research) % iV T Bisulfite LB % 1T o7, Bisulfite EE1TH & v
MU T ONMTERS, BERIZIETF I BRI S P, Cp6 island
DIRPIZHFEETDATFMEE I T TWE Y M UVREBBRESRRY. ZOENS
VT MEG3-DMR FHDORFHRD A FNALT VAR REROICHEET 74 < —
Ty b ERBBEEDORAFE D TN T VAR RKRENIZEEET S T A v —
Ty bEERL. AFAUT A 24T % AFNMET R FMTBWTEE A
FALNE — TR LTEFNZ DWW TIL, IG-DMR T A F AT LAV b FEA F
MET VST & BIET DA TFNLE DTy b U aEERWERICS
TA~v—ky FE®REL. £® PCR E#% TOPO TA-cloning Kit(Invitrogen)
FRAWTIZ 0 —= 0 7 LEOBLEEY— 7 o U AETAFIUALIREEZ BT LT
YR 2) . EBREAYI-DOFELHRT DD, FHOF 5 DNA LB
FSJ 5 DNA VT 14 BRAKED 14 RO 70V 754 h~v—Hh—
TD genotyping ZITWEDOBHFKEMIT L. ~A 7 uadFS54 bvw—H—
T CHEA Y I —BEEINEMNL, M NREDEEL FET 5 72DI, FISH
BT #4T o7z, FISH u—7 1, FISH ’u—7 2 1%, IG-DMR 4Bk %4415
5,104 bp DMK & MEG3-DMR #1535 5,182 bp DFEK%E LA-PCR THIIE L=
PCR-EW % 7~V LU TIER LT 2.
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< A FAVHEKT >

MEG3-DMR ®D A FNALT X MZEWT, 29 JEFIH 5 JEH T upd (14) mat D A FiL
fERFZ == DIEATF LB R Uz, EH 27 1X A F LT LV R
TI7A=—THURUFEHELRZS, EFRICHELTAY FOREIZRTLT
Wiz, ZOD6EFIZOE IGDR DA FNALREBEEIT L= o 5ay fo—
MNZHE AR A FALE R Uiz, B 27 13MEA F AR 2R L2289
AZWXAFNLT a—r BB bh (K 3) .



<A uYTIA be—h—fEH>

FEF 4, 8, 18. 29 IIRBMEFA A VY I —THBZ L BEH I, EF 27 xR
WAL Y I—LEFDEFAL 7 Thoto., EH 12 13584 VI—BEHEEEH
7~ (K. 4a, b, c) .

< FISH fi#tfr >

JEG 12135 A4 VI —BEEINT=®, FISHENT 24T>7=. 7 F I FISH
Fur—71, 2¢bil2at—RObN, BIRKREIGTESNEZ (K 44) .
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Sl UEROER 12 1%, HEROE LWEREREEZRBD TS (B 5. M
BEOCETIR2FAICRO N TEY . EHEZOENHROLNTVDHA, &
HRZII6HITAFITEFRTHS.

e

INETIZ upd(1) mat 3B L EOEHEERIL, upd(14)mat 35 fl, /XK
46, TERFAPPEINTNSE Y22 TENBREREERE. HAEZD
REEE, AR - WRMOGRRET, PME2FR. MAARR, BERHRR
TE M D3FE zsb bd. 4 BHREMENLE HICRBUTHIKT S upd(14) pat BLUE
DEBEBITEKIBL, BREEE, 2— MU T8 VB ERIIDS
MISRIETZ AR, BERERE LW o R RBRB T ET 5 DIZxt L, upd(14)mat
BILOZOEGRBITERENHRBRBTHDI 2D, ThETIKRABINES
< DEFIPGAERE 2T, ﬁEanrEkioT\W$§@%%
B2 RTEREORMI upd(14)mat BESRESNIZEMEShEZD . PUSIX
w%%é@JVf)V?%Vﬁﬁﬁ%ﬁ@%ﬁﬁﬁféﬁé%%f%&ﬁ'%

IRENCIXHBRRIET, BWILAR, REBE, EEBRREETRL, SRR
5&&EP%\mé&$ﬂ\ﬁﬁ\ME\ﬁﬁﬁax%@ﬁLm%Bme&o
TL AW, H6IZPWS & upd(14)mat DEERBEZ LT,  HAERS» LLES
T Tk, REEE, WAFR, HREET. REOEBhELETHEKE
NERD BILS. PUS ICRHERI 2R, MEIREREREE . RERBIE &\ o IERITH
AR CHLIRHITIXBEN 29, upd(14)mat BERB L OB ENEL TS, &b
K\Kﬂ%ﬂﬁm16m¢5mﬁﬁ LTHDZ Lh b, EERBRR EONER
BHEZRELIESWERIZBO TR, BAICELICEERSLETHD. Mitter
B DFEMT TILPWS %:%%:b:nt T8IEFIF 5 B Cupd (1) mat ZRE LY. —H.
Cox HIX35HDPWS 2RI fEH T 14 upd(14) mat ZEETE o721,
Tz 1B TN T 16 BREEDO A FMEERE, IRKREETE SN 29 4



D PWS XIAIZ & DEFNZRBNT 5 BID upd (14)mat BH ., 1 FlOCEEEE
ZRIE L. ZORRITFEIR - 2RO PYS SeVEF OERIER & LT
upd (14)mat ZSERICB LBEEEZTRTHLOTHSD. HRHICAB L,

upd (14) mat MXELEGH) RAF R R EEI R E L0, RITEIORY ., HR#EEE
LD LNBRNWIZ ENLERIIBGTHIEEZLNS.

ARFFECRIE S iz 6 FEFICRBWT, FENRIBRERBIEX 6 FIF 5 6T

BN, HAEBROREEZIESMIBWT—2.5 SDUTOREEFEZRDE.
INETHEE SNz upd(1Dmat D D LEKERIZELE 5 FlOFREOEENI
-3.48D THY . RFJEF., mEEREFD S BRAELE 4 FlEflicisvy
T-2 SDUTOEREELZRD., 95 3413-2.5 SD 2 FE-TW5 972,
Upd (14) mat RELEL DOFRIX, REBEIZBIT B RIER & FHA O LLBREIC
XV 14q32. 2 FERNICHFE T 5 RXERBBR T Th 5 DLKL, RTLI OFRBBHELR
BERTHDHI EERXITALNMILTVWS Y. & 51T DIkl K&k~ 7 A3k
EEEZR L, DIk B TFICARBHTE U 2T, BIRY., HAEROBRE
BHESHTND 919 Rtll RETACBOTHRIE, B L bICRERSE
AU Rt BREIBES~ U A TRBERERBPAEEIN TS 7. ZhbofER
i%. DLK1, RTL1 2 f6#&. BRIRORBETETF. ELIKIIHABRORERTFTHE Z
L&ERLTEY, DKL, RILI RFENREREELE, BEHFEOFRRERLFTFTH
HEREERBRTLIHDOTHS.

FE&

AR, LRIICHBRIET. WARR, BZEEL Vo2 PIS FROBEKE
ZRTIER O upd(14)mat B L OF OEBES (upd(14)mat 4 F,
upd(14)mat & EEFBEROET A JHEF 1 #l, =ER 1 6)) % 6 fIFEE L.
AR - LB W T, upd(14)mat B L OFOEBIER & PVS OEEEE
BT D728, PWS EEVVEFIDOERIREAE & LT upd(14) mat Z&FHICR < HEM
ZARTHOTHDH. upd(ld)mat BLOZOEREBICBWTRERBEIILRE
ThHY . ZOREBLETFTHD EEZ 55 DKL RTLL X FERNBIERERIE.,
BHREORFGRETERY 5 5.



SCER
1) Reik, W. et al. Nat. Rev. Genet. 2, 21-32, 2001.
2) Kaneko I.T. et al. J. Biochem. 133, 699-711, 2003.
3) da Rocha, S.T. et al. Trends Genet. 24, 306-316, 2008.
4) Kagami, M. et al. Nat. Genet. 40, 237-242, 2008.
5) Kotzot, D. Ann. Genet. 47, 251-260, 2004.
6) Kagami, M. et al. Placenta 29, 760-761, 2008.
7) Mitter, D. et al. Am. J. Med. Genet. A. 140, 2039-2049. 2006.
8) Murphy, S.K. et al. Hum. Mutat. 22, 92-97. 2003.
9) Buiting, K. et al. Hum. Mutat. 29, 1141-1146, 2008.
10) Temple, LK. et al. J. Med. Genet. 44, 637-640, 2007.
11)  Hosoki, K. et al. Eur. J. Hum. Genet. 16, 1019-1023, 2008.
12) Zechner, U. et al. Clin. Genet. 75, 251-258, 2009.
13)  Bittel, D.C. et al. Expert Rev. Mol. Med. 7, 1-20. 2005.
14) Cox, H. et al. Am. J. Med. Genet. A.127, 21-25, 2004.
15)  Moon Y.S. et al. Mol Cell Biol 22, 5585-5592. 2002.
16) da Rocha, S.T. et al. PLoS Genet. Epub Feb 27, €1000392. 2009.
17)  Sekita Y.et al. Nat. Genet. 40: 243-248.2008.



Legend

1. 14q32.2 4 v 7V T 4 v 7 5EER L RIS
A ATV T 4 Vv TBIBFOETN B 14¢32.2 4 7V VT 4 V7 HER
C. DLK1-DIO3 F A v DFAE#E

2. RAFVALHENT O FE
A. Bisulphite¥ B. MEG3-DMR D AF AT A+ C. IG-DMR® Bisulfite
Sequence V£

3. AFNVALFRNTRER
B MEG3-DMR A FAALT A RiEE  TE% : Bisulphite Sequence f&5

K4. ~Ar7a¥5I54 h<——fEHT & FISH fEAT DOfER

A FEMI 4, 8, 18, 29 D<A 7 uYT T A hv—h—fEMNTER B EHI2T D
v A 7 aYFITA4 hvw—h—fFFORER C EF 12070y T T4 b
< — B — AT ORGSR D. JER] 12 D FISH fi#AT DFER

K 5. SEF 12 DRLE kR

6. Prader-Willi jEMEE L 14 BLRAKEBMES A VI —OBRKRE O L



#1 BEEE
$E 151

4

8 12 18 27 29
PERI] 3 = = = 8 =
PR OFE 42,8 |12RT 2B (22,8189 7 H (3884 A 34 A
ARERTN 46, XY 46, XX 46,XX 46, XX 46,XX  |46,XX/47,XX+mar(14)
4N upd(14)mat | upd(14)mat | =" Z & | upd(14)mat vpd é:\IE”.%" upd(14)mat
DEFA
TERREE 36wld 37w3d 41W5d 40w4d 36w 40wsd
A4S (cm) | -(-0.4SD) | +(-4.0SD) | - (0.2 SD) | +(-2.5SD) | Unknown 48(-0.6 SD)
HARE (kg) |+(-1.8SD)|+(-3.2SD) | -(-0.5SD) | +(-3.6 SD) | +(-3.3 SD) +(2.7SD)
HiZE R EHF(cm) | - (0.1 SD) |+ (-1.6 SD) | Unknown | - (-0.9 SD) | Unknown +(-4.2 SD)
FHAMRF A E (kg) | +(-2.1 SD) |+ (-2.8 SD) | +(-2.4 SD) | +(-3.7 SD) | + (-3.3 SD) +(+2.0 SD)
FHRF & £ (cm) | +(-2.9 SD) | +(-2.7 SD) | +(-3.1 SD) | + (-3.4 SD) | + (-4.5 SD) +(-3.2 SD)
FEAGEFERE (cm) |- (+0.4SD) | -(0SD) |+(-1.5SD) |+ (-1.8 SD) | + (-1.6 SD) +(-0.7 SD)
HERIEET + + + + + +
FEERIE (GEEh) + - Unknown + + +
RERE (AHY) - - - - +DQ40.2) +

West JEBEREOAHF
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