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Fig. 2. Representative results of in vitro A ’
protein expression assays. A Western blot
analysis of cells transiently transfected with
the expression vectors for the full-length
wild-type MAMLDI1 (wild type), the
p-K609£§X1070 mutant (mutant) and the
Aexon 5 variant (Aexon 5). MAMLD] pro-
teins were probed with an anti-myc-tag an-
tibody. p-Actin was analyzed as an internal
control. B,& Effects of MG132, a protea-
some inhibitor (B), and CHX, an inhibitor
for translation and NMD (C), on MAMLD1
protein expression.
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Fig. 3. Representative results of reporter assays. A Luciferase ac-
tivities of cells transiently transfected with the expression vectors
for the full-length wild-type MAMLDI (wild type), the p.K609f-
sX1070 mutant (mutant) and the Aexon 5 variant (Aexon 5). Rela-
tive transactivation activity for the pHes3-luc reporter vector was
measured. Significant differences are indicated by asterisks; * p =
0.02, ** p = 0.0003. B Luciferase activities of cells transfected with
different amounts of expression vectors for the wild type, mutant
and variant. The amount of each plasmid was adjusted such that
all MAMLD] proteins showed similar expression levels relative to
that of $-actin. No significant difference was observed between the
wild type and mutant or between the wild type and Aexon 5.
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splice acceptor site in intron 4 and subsequent activation
of the nearest cryptic splice site in exon 5 (fig. 1C). A sub-
stantial amount of the mutant mRNA was detected in the
patient’s cDNA, indicating that this transcript escapes
NMD. On the other hand, in vitro assays revealed low ex-
pression levels of the mutant MAMLDI1 protein. The cells
expressing the mutant MAMLD]1 showed markedly de-
creased luciferase activity of the Hes3-luc reporter, which
was mostly ascribable to the reduced protein expression.
Since the proteasome inhibitor M(G132 and the transla-
tion inhibitor CHX exerted similar effects on the expres-
sion levels of the mutant and wild-type proteins in cul-
tared cells, the g.IVS4-2A>G mutation is more likely to
result in translation failure than in protein instability.
Nevertheless, it remains unknown whether the expres-
sion of MAMLDI protein is actually decreased in the mu-
tation-positive patient. Western blot analysis did not
show clear signals of MAMLDI in genital skin tissues of
the patient or control individuals. These findings may re-
flect the low expression of MAMLDI in genital skin and/

or the low binding specificity of the anti-MAMLD1 anti-

bodies used in this study. In this regard, it is known that
murine Mamld1 is strongly expressed in fetal testis, but
only weakly expressed in extragenital tissues [Fukami et
al., 2006]. Thus, further studies, such as Western blot
analyses of fetal testes of mutation-induced mice, are re-
quired to clarify the precise effect of this mutation.
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The cells expressing the g.IVS4-2A>G mutation ex-
hibited normal transactivating activity for the Hes3 pro-
moter after adjusting for protein expression levels. This
suggests that the mutant MAMLD]1 retains normal in vi-
tro function. Nevertheless, we cannot exclude the possi-
bility that the g.IVS4-2A>G mutation impairs in vivo
function of MAMLDI, because there may be other target
genes of MAMLD1 besides HES3 [Fukami et al., 2008].
Indeed, a MAMLD1 missense variant p.P286S + p.N589S
has been associated with the risk of hypospadias, although
this variant retains normal in vitro transactivation activ-
ity for Hes3-luc [Kalfa et al., 2011].

Our patient manifested severe hypospadias in which
the urethral opening was located at the penoscrotal re-
gion. Consistent with this, previously reported patients
with pathogemc MAMLD1 mutations invariably mani-
fested sévere hypospadias, except for 1 patient with a
p.E109{sX121 mutation who presented with moderate
hypospadias [Fukami et al., 2006, 2008; Kalfa et al., 2008,
2012; Chen et al., 2010; Metwalley and Farghaly, 2012].
These data imply that partial impairment of MAMLD1

function would be sufficient to cause severe hypospadi-
as.

In conclusion, the results of the present study, in con-
junction with those of previous investigations [Fukami et
al., 2006, 2008; Kalfa et al., 2008, 2011, 2012; Chen et al,,
2010; Metwalley and Farghaly, 2012], imply that various
pathogenic events, including NMD, protein dysfunction
and splicing errors, arise from MAMLD1 mutations. Fur-

 ther analyses are necessary to clarify whether MAMLDI

mutations can cause translation failure in vivo.
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undescended testis, FEHEN

(UBHE 316)EES-690R)ES1E 1720R)(G435 1060R)( N H 2612L)
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fag el é’%a T3 198~225% L SR
T BEYL FBE 298 FORIIZIEEA XSy HEUA,
. w i??'%:Tﬁ‘{%ﬁﬁ’\‘&&%_tﬁﬁiuﬁﬂﬁﬂ)‘%L_ i A (ZEE%& L, W20 9%).
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- %65 AEE T HERTRCHES L TERBREHE.
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torsion of the testis, PTACZE A i
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SERMEIE B (congenital adrenal hyper-
plasia : CAH) EIFHROEAT UL FANLE
YOERIIh b AEA OBELEHORETE
FIZLoTHIERIENBFETH 5,

CAH & L THHESNAERRIEIL, ODcholes-
terol desmolase RIBJ%E, @3B-hydroxysteroid
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2T, 1 12 BB 7 ambiguous genitalia
DEER L2, ZRE LTI H 75 B0
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Antenatal diagnosis of fetal structural abnormalities :
the role of Pediatric Surgeons

Takeo Yonekura, Masashi Kamiyama, Katsuji Yamauchi, Tomohiro Ishii
Yuji Morishita, Kouki Kimura
Department of pediatric surgery, Nara Hospital, Kindai University School of Medicine

Background : Fetal structural abnormalities are recently the principal causes of death in fetuses
and neonates. Antenatal diagnosis of structural abnormalities, however, is difficult because of the
diversity of diseases and associated abnormalities.

Purpose : Fetal diagnosis and perinatal management are mainly performed by pediatric surgeons
in our institution. We evaluated the role of pediatric surgeons in fetal diagnosis and perinatal
management based on a review of 296 fetuses with structural abnormalities treated over the past
12 years.

Results : A total of 44.3% of them had urinary diseases, followed by cardiovascular diseases (21.6%),
fetal edema or hydrops (10.5%), and intestinal anomalies (10.1%). Seventy-eight fetuses (26.4%)
had multiple abnormalities, and 41 had chromosomal anomalies. There were 209 survival cases;
124 cases, mostly involving urinary diseases, did not require surgical intervention. A total of
102 cases required surgical treatment during the neonatal period. The number of postoperative
deaths was 16. Cardiovascular surgeries were performed in 27 infants, and 7 of them died after
the operations. The remaining 8 postoperative deaths were due to multiple associated severe
abnormalities. Intra-uterine fetal death was observed in 25 cases at a median gestational week of
26; 10 were due to chromosomal anomalies, and 6 due to fetal hydrops. Thirty-five cases necessitated
abortion at a median gestational week of 14 due to associated fatal structural diseases.
Conclusions : Antenatal diagnosis can help improve the prognosis and long-term quality of life of
patients with fetal structural abnormalities. Pediatric surgeons who treat neonatal diseases can
fulfill an important role in the diagnosis and evaluation of fetal diseases.

Keywords + Antenatal diagnosis, Fetal structural abnormality, Prognosis
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) 838~ sﬁﬁxﬁ, ;E::B
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Table 3 FiRFHE - BEIDORIER 7V~ JIEE
OEFErBlEER ® D
_ &, &, [DEECD)
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3 vessels trachea view
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O
BiROH, #HROKS
ERERORE
UA, UV DI

5SS - Pt
BB - SRS
FEOUBDER

@iy
RE®, BEE
& (overriding)
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2) MRI1&ZE
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REFRIEELD 7=, FT22% 2 D0IEBGRRE
#9110 % 12 HE R ARE - YRIE, @*Hmvnuma
EOMLEERE, &6V @mm%ﬁmﬁw S if
R, A1 (R 14%) (SRR E (e v
EED) BN b e RBEEIER S &
7826 % IC B REOEIFAFEY /-, AR :‘14‘
Wizt UCid o A ifsesE £ Rk & v k1o
BHROHESLETH B,

alblc

a: ERR13BARIE, BERICIOMmONTZEED /- HBE EHICHEL, HERLERE

[ @ Y o
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