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A Case of Congenital Disorder of Glycosylation Type II with Cutis Laxa and Cortical Dysplasia

Yuko TSUDA'? Makoto FUNATSUKA', Yumi TANT', Aiko NISHIKAWA',
Susumu ITO!, Isao YUASA® and Makiko OSAWA'
'Department of Pediatrics, Tokyo Women’'s Medical University School of Medicine
2Department of Pediatrics, Wakayama Medical University
*Division of Legal Medicine, Faculty of Medicine, Tottori University

Congenital disorders of glycosylation (CDG) are multisystem diseases caused by defects in the biosynthesis
of protein- or lipid-liked glycans.

After being reported in 2005, several cases of CDG type II with generalized cutis laxa, characteristic facial
features, a wide anterior fontanel, and cortical dysgenesis have been reported. A Japanese case was reported in
2008, and we experienced an additional case with similar findings. The patient presented with generalized cutis
laxa that had been present since the neonatal period, an abnormally wide anterior fontanel, characteristic facial
features, laryngomalacia, and cortical dysplasia in the frontoparietal to temporal regions on brain magnetic reso-
nance imaging. There were no abnormal patterns on transferrin isoelectric focusing 1 month after birth, but ab-
normal patterns were visualized by transferrin and apolipoprotein C-III isoelectric focusing 6 months after birth.
CDG type II was then diagnosed. Mutation of ATP6V0A2 was found in a genetic analysis.

When patients have symptoms such as generalized cutis laxa, a wide anterior fontanel, and cortical dyspla-
sia, it is important to consider CDG type II and perform repeated examinations.

Key Words: congenital disorder of glycosylation type I, cutis laxa, cortical dysplasia, laryngomalacia,
ATP6VOA2
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Fig. 1 Cutaneous findings. (A) Redundant sagging skin on the femurs and wrists, and (B)
sagging skin on the elbow and fine wrinkled skin on the abdomen.

WESRDRE D0, RIRLODIZHEI DY,

N RS & O B O SR IE, 2PN
R 40O b5 v 27 21) Y (TF), O BUpEsH % b
DT R ETaT A v Clll(Apo CII) # 5 EHER
k#) (IEF) THHEST A HETAZ V-2 v 7§52
EWTERY. EADEEG, TE LB 2@
TIOVERZE RIS D 2 R B O N RUE S AY 2 A4S
ELTEBY, Aoy 7 VEETHEL TNV
(tetrasialo-TF). NEMEH O R FE %+ & D A Tid
tetrasialo-TF 235843 5. fEk D CDG-I TldtEH &
BEDSRIBL T 5729 di(2)sialo-%° a(0) sialo-TF @
NV AT A, —F, CDGII Tix# 2z <
tri(3) sialo-%> mono (1) sialo-TF @ /N > F 233 i 4
%Y.

BAE, CDGIERHEB T OMEIEIC LY CDG1a
25 CDGIl FTHEENTWA. —7, CDGII
CDG-IIa & CDG-ITh £ TO R H39 TIZ4H3E S
NTEY, LA, BE W {OhDFLWS
17O CDGI B |E SN TV 2Y. Z0H) LDV &
DT, FEMARIE (cutis laxa) ZfE\vy, ATP6VOA2
BIETFICERZ LD CDG (ATP6VOA2-CDG) 7'
5970 RIMTEBEL L FOARRE STV R
2, GREbb Oz TH FEE L b2 ER
B LD THET .

E Bl

FEBIIX 6 » AORIE. RIREIZIFGLTREHIHL
L. #3584 H, 1AE 279g (+18SD) IZTH
. BERIE 462cm (+0.7SD), FEBFHIE 31.2cm (—0.1
SD) THXI/NS O TH o 72, IEREEAF IR
BEI%L, FAERRIEL L.

HERE 22 ATEMR - HRLEWN, 3 » ATER
D, 4% ACTEH 6 v A CTHLABEMITEEL &2 o7z

BREE - AR L VREIREOEEE L, R
ARDOTBY, KEMMPLAETH-72. HiE16
bR =22 LB, KEMORELRAKR, R
WEESR, SHOMBRIET, BRMEWRE - FaixiEk
ZERD, ABAENFEE R THBEIZARE o7z, AR
B o ML A A 531 T PCO, 68mmHg & 5 A& %
BTz, WEHE T 7 A N— & THEEERLAE (Olney
IIAY), HARLT &M S/, BHER MRI M2 T
BoEZfei s, A1 » AEE, IPIREHE - £5%
HEWTHEREZFERNRF/NERNI TR L 2o 72,
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TWiehs, B~ A7 FHRBRIGERRIC X D MK
BEHEATED, —HBRER o7/ EF62 A
I, FEEOREHM TURANE 2B AR L 22572,
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Table 1 Blood examination

WBC 9.75x 103 /ul Lactate 21.6 mg/dl
RBC 377 %106 /ul Pyruvate 0.95 mg/dl
Hb 105 mg/dl Amino acids Normal

Pit 37.4x104 /ul Urinary organic acids Normal

Cr 0.24 mg/dl PT (INR) 0.95

BUN 10.3 mg/dl APTT 33.7 seconds
AST 80 IU/L AT-IO 89 %

ALT 29 1U/L Protein C 53 %

CK 277 TU/L Protein S 59 %
Blood sugar 96 mg/dl

Fig. 2 Neuroimaging, A: cranial computed tomography (3D-CT) and B-D: magnetic reso-
nance imaging. (A) 3D-CT of the patient’s skull showing a very large anterior fontanel. (B)
Polymicrogyria in the frontal predominance, with irregular and uneven inner and outer

cortical surfaces depicted on the T2-weighted image. (C and D) A thick cerebral cortex
shown with simplified gyration in the frontal and parietal regions on the fluid attenuated
inversion recovery (FLAIR) image.

MR (Table 1) : A% 1 » ARIIIEERE LR #AigAE (G-banding) FIEEXUBETH - 7.

FERAME RO (Hb92meg/dl, MCV 945(L, ETBERR B, WEFRER, BERERK
MCHC 336%) #%6 » BREIZAEMIFCEE L Tz S, FEAREREREIEE Tho/:. Iz a—
FRER OB LR 2 R, BB RRETIE, TRERH RGO %A 72,

FuF4 vy C, a4 v SHEETH- . Hefs E&IREMR (Fig.2) : BERHM Xp - HACT
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(A)Exon2 c.168delG p.K56fsX61

56 61
Control G E \Y K R C B E L E
GGT GAG GTG AAG AGG TGT GAA GAG CTA GAG
GGT GAG GTG AAA GGT GTG AAG AGC TAG AGC
Patient G E \Y K G \ K S FxK
(B) Exon 5 c.445delT p.Y1491sX155
149 155
Control F E P T Y B B F P S L E
TTT GAA CCC ACT TAT GAA GAA TTC CCT TCC TTA GAG
TTT GAA CCC ACT ATG AAG AAT TCC CTT CCT TAG AGA
Patient F E P T M K N S L P Ak

Fig. 3 Comparison of sequences of exons 2 and 5 of the ATP6VOAZ gene from the con-
trol and the patient. Deletions of single nucleotides are underlined. (A) A guanine (G)
in exon 2 was heterozygously deleted in the patient and her father. (B) A thymine (T)
in exon 5 was heterozygously deleted in the patient and her mother. These deletions

caused a frameshift resulting in a downstream premature termination codon.

TREFCKRESHEKRLLZKRREMZRD . BEHER
MRI Tt RTBHETHE 2> O HIEHE I TORE O
BEAEL, HEORELREELZD, Z/NHED
FIRTHo7:. BEE - A -BHREORFIROL
otz HELEABELYTH 7.

ZTOMBRE: FEAFRAL Y CDCGOWEREMEZE
%, 1 » ARRIZ TF @ IEF 2 AR BE 3R
DoNghole., TOHRBEE » ARICARZEZ
%, TF @ IEF T trisialo-TF, disialo-TF D340 % 7
W7z, F72 ApoC3 @ IEF Tid, monosialo-Apo C3
DWEMH»PRD SNz, TRHITAEOHRED ATP6
VOA2 BIZTFICER%E DD CDG BEOBRBED /N
FOHBEREFEFICLIABPIBERTH- 7 &
1= F @ # <&, ATP6VOA2 & f= ¥ ® Exon2 &
Exon5 ZZNhEN1BEORKEATRE LTR
72 (Fig. 3). TNEFNORRETIV—LT 7 M i
L, ERIZELar RS LA T, WH
DEIZFEMN T, Exon2 DE—DOERE % H T,
Exon 5 DFE—DOERZ BB T, FhEhANT O TR
7.

BB %6 4 BRRCIIMETEIKALE O RIS E
Lz, FEREIRGERRIC & 2 IPRE R D O B
B3 s Z LA TE FEIMERAT, £BE» AR
TORENEDL, 125 BTOoRVERE, 122 A
THATREE o TWh. 1K 2 » HERICH BB
#(HEBETONABESED EREL, ERFEETHo
72l TCAPARORNREFRIB L. BAEELTHE
BT VWRAERD T vy, B S p ko EshiaEE

W, OBMREEFIEIRED TRV,
z E

LB DORFMAE TS E T 5 FEEMEE TV D
PICHEEN, REFDOL ) BEHFDOKE (AT
R, KRMAOMSHEE, FBNERZEZHDD
DI, FYtaARS M E R E ARE 2 B (autosomal
recessive cutis laxa type 2 : ARCL2) IZHEH3INT
WA FRRELIIZ 20D V=TT b
L, 0ED, NEBIVOREHAGKROERE %
Bo2CDCU DT NV—T, &) OEDITHHER
BERD LBV IINV—TThHbL TNOLERATITS
BRRIERDEWE, 4D EZAHLMIER - TV
v, KINEEEBRREFE2ET2HEIZCDGO Y
W—TDIFH)DENE SNDBY, HEHREEX 27k
W N—TTHRBICALNE HDIEH ™.

B, SO CDGII D% A4 7 ® ARCL2 @ R [H&E(x
F szl Rl ATPase (VA H*-ATPase) &% 71
Zy FD1DTH5SH ATP6VOA2 ITH % Z & B3
E N7z (ATP6VOA2-CDG)™. V B H*-ATPase 13
VIR EOMB/NEENEED pH 2R T 570
MRS THA. ATP6VOA2 DRIBICE Y, pH
PR TE WL, YT IVEBEBICEENEL
LHEEZ LML, ZOFERBIZ, 20054 1 Morava
LA THE LT, BEETIOMDLIYOD
FEBIMEICHRK, 7 VT OELPLRDOPo> T
5. ARIFTIX, 2008 4E D Okanishi H DET VWD
TTHhOME—DHETH S, Okanishi H DFEH D
ATP6VOA2 BT TId, 2383 (AT) K&Kk
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Table 2 Comparison of clinical characters between 17 patients reported previously and

two Japanese patients

Clinical features

Frequency in 17
previous patients?

Japanese patients

Okanishi et al® Tsuda et al.

Characteristic facial features 1.00 (17/17) + +
Cutis laxa 1.00 (17/17) + +
Large fontanelles or delayed closure 1.00 (17/17) + +
Microcephaly 0.82 (14/17) + +
Joint laxity 0.82 (14/17) - +
Eye anomalies 0.76 (13/17) - -
Developmental delay, Mental Retardation 0.71 (12/17) -

Partial pachygyria 057 (9/17) + +
SGA or delayed growth 047 8/17) - -
Hernias 0.44 (7/16) - -
Congenital cardiac anomalies 0.18 (3/17) - -
Congenital urogenital anomalies 0.18 (3/17) - -
Coagulation anomalies 0.13 (2/15) - +
Liver function anomalies 0.13 (2/16) - +
Congenital joint anomalies 012 2/17) - -
Seizures 0.06 (1/17) +
Laryngomalacia - +

2 Hucthagowder et al, 2009® b: Okanishi et al, 20089

9352 (TGCAAAGGA) # A% Exon 13 WO —3B
MICELTWARERPRETALRTEDY, KE
Bl IZRRAERTHS. AED, BIZTHTOR
RERLHRET, NEFAEFABROEREE L-H
Fid v,
ATP6VOA2-CDG O F 2 BiRIEIR (Table2) & L
T, EFOREOMA, KEBARKLEZRREMEHN
SUREE, SRS (ENTAo R, #HAICH
BLEEHBLALE, BROAP, EWR) 3epfltha
ENTEY, ZOERBEOEMERHE, /WNHEIE,
RN ZBOFELFR L EOBRMRY, &) -
BHRERR, REAVZT7TRBEAV=TIZELD
BITRDTWE., HER RV, ERELFHE,
WRBROH, EEEEbAONDL. MBERET
&, HERA RV, FERRE, BEREFELE
T55DbH5.TF R ApoC3 ® IEF TiI&FioE
FEETAH, EHEBRETIE, HEEREIRERE
BRROBNE, Z/NME & v o KRR RER
RS9V PARAIRE RIS DOV TIE, N ABESH O R
FHDHDOCDG (kD CDGI) T, Mz K
BB ERD D ZEHE L, EERFITS T TH
BEINTVRWY, FEREFICL ZEEERRETIL,
O MESHOBRE L2 D ORBIFAORALEY &
WTES.
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SOEIE, MBS, NBERE, HERIRMCTT, mfl
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IEF TEE X o7z, 4% 6 2» ARORETIE
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BETRELTWAE D aholz. LhL, KE
BOEBEROERE LT, =I5 AT ¥ ORIEFED
FEREZSAFUVOINVIHENTOERIEL, =
SAF VBB T RN =Y AR LT EITL
DIEERTIAF VBMPBERESNLEL hb I LW
ARERENTEDY, BEEEDRMKICLT AT ¥ TxXHF
ENTVWDLZ LD, EREIRILEICOWTHERI
IB—EDREREZEZ DI ENTES.

O BUESH (O~ v/ —ARIBEG) DR & RER
BREEFEBETIRBLLT BURHIA MO
7 4 —, BIRAIEEEE, Walker-Warburg SEBEREZ &
D, VAT YA INF=0hHbH. IhHiE, o
A aFY A YO0y ) —ABBEHEOERD
BECH XEI SN, TREOHOEE, Mo
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HERE, ERUEOBROBEZETS. O/ —
ARURESE D BEIC X A L IR 2B R 2% v
WP hb 53, mED ATP6VOA2-CDG DRERT
BEREEIT SN LBITE, HYAITT74—D
FMRBHZEIN LR, o-72°. F/Z0¥ 470 CDG
T, fHRPe e E o VA MY A 8 F—IZH
PALIEREB L T2 S, 13&ALOHITIRE
FTRIZEFEELVHIHREYLH Y, COHEREDLL, o
VAU NI A YRIDIALTDCDGIZEAKRLT
WEDIITEZWwWERDbNRSE., T/, V7 IVERIGH
Radesg, b, MMRHEDFE R SR LTEB Y,
PESR DKW D ¥ 7T IVEROAIMBEFIC & 0 RO
WERICHEEZDLOENTVWALEIEDRBRENTY
5905, PESEABORE % B 727\ (CDG Tl W)
¥ 4 7® ARCL2 T b il RE I X 5 REHK
BRELETHHVHVY, HEEREELET 5%
FIZOoWTRESHDEOL2BHFLELEbR
5.
B W

RIRTIEF ZHMEB DL vy ATP6VOA2 EnF
BRECLBCDCO1IMERERLL. BEOREL
DIEROEP E 2 & RRE L B, [EF, B FHAT
POZWMEHET A ENTE. &HOFWLE
AR, K& CBARLAKRM, KEEERRER
FxROLLEEE, ARBEZE > TRELX T TS
CENEREEEDNS.
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