EfEAXFZZHMBHRI NI U
Keio Associated Repository of Academic resouces

Title

REBS T —ZRAVLEGEEFNT7O0-—FICL2O0B0FHO RREH

Sub Title

Elucidating the causes of cleft lip and palate by genetic analysis using long-read sequencer

Author

WL H, & F(Yamada, Mamiko)

Publisher

BEESEEZES

Publication year

2024

Jtitle

BENSCSERBRFEREESEREEE (2023.)

JaLC DOI

Abstract

OERBERBMEIFERBECABEN, BRELBIRBENEDEEND LT, AHENER
RFEOMELE, BREBICEVVFHD N TED, BFERREES T H—2RAVE
BB VT, BTN REEZRE T DAdaptive samplingFZZ2 V2 & T, REREBET
RERUEAREEATLAORANBEBEZBEL L, AHRZBLUT. OOEROBEICHITS
BEEFEOBNT. O2ADIREREE NREFEREEITDEENT / LBNZETE2 /. OBHO
R, chr15:35,674,498-40,083,579N&EEND R Kk ZREL 1=, RAEEANICKOER. WKEE.
RHRZEFOREREETF THDIMEISAEET L. SHDcafé-au-laithl Z 458 & T B LegiusiElR
BHORRBEFTHASPREDIELGFHFEENTV, Café-au-laitlZ &6 T2 OEROEER

. 15qI4R KGR ZEEL TERMUEREPREERZF#S M ZERL . /N EERER
C2BHFTVWKBEN BB EERX SNz, @28NEFICThTh, SHHEEFICNM_000193.4:c
1302G>A,p.(Trp434*), NM_000193.4:¢c.1215_1217delinsA, p.(Asp405Glufs*92) Z FERARELE &
LTEEL k., SHHEEFREREDEEXShhEZBRRBELENVAICLSVTERA—DXREREZ
FHTWB A, FHgenotype -phenotype correlationlEBAS M Z A > TH ST, EFHOEREN &
ETHD, SHHZ T FIL DN hypertelorismX¥P N REFEK ER T EVSFHERKRED TR
ARRE Nz, RFEERAMRZELU T, BE- RMNEDOT /LBTOBEREECHKBL .
RDESBISEORENIRIAETELS,

Cleft palate can be broadly classified as syndromic or nonsyndromic, and identification of the
underlying disease can lead to health management, including management of complications and
estimation of prognosis. The applicant aimed to construct a practical system that can detect point
mutations and structural mutations by using an adaptive sampling method that limits the scope of
analysis in the analysis using a long-chain sequencer. In this study, we performed (1) analysis of
structural abnormalities in patients with cleft palate and (2) genomic analysis of two patients with
hypertelorism and aplasia of the corpus callosum.

The results of (1) analysis identified a deletion in the region of chr15:35,674,498-40,083,579.
Patients with cleft palate complicated by café-au-lait spots can have a 15q14 deletion syndrome,
and the possibility of congenital heart disease and developmental delay should be considered,
leading to comprehensive medical management. We identified NM_000193.4:¢c.1302G>A,
p.(Trp434*) and NM_000193.4:¢c.1215_1217delinsA, p.(Asp405Glufs*92) as de novo variants in the
SHH gene in two patients. The same phenotype has been observed in patients with SHH
intragenic duplication and in mice overexpressing Shh, but the genotype-phenotype correlation is
not yet clear and more patients are needed to confirm this finding. The study suggested the
possibility of a new disease in which increased SHH signaling causes hypertelorism and
hypoplasia of the corpus callosum. Through this study, the applicant has also initiated international
collaboration for genome analysis with Korea and Australia. Further development of the research is
expected in the future.
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1. HREREEDOHRE

ABRISERFME EHEMRBFEICKBISN, BEREBDIRBIEESIND I LT, GHECEELFROEER L,
BETBICHTA TN TES, HEBEFRREE Y-V U —2HAVWEERICEVWT, BTRKEEEZRET
% Adaptive samplingFiZ%ZFA W52 & T, REBRCBEEEEAREAER AT LADEANGEEAZBEIELZ. X
MREZBEL T, OOBFROEBEICS T HBERE DM, Q2ADRERE - MREMREZ2TDREDT / LRI
TR o7, ORMDOIER. chr15:35,674,498-40,083,579D & EEDRKEREE L7=. RERGFHEAICITOZEH, IO
RB., BHREETORRELFTHSIMEIS2ERLRTE. T Dcafé-au-laitBl & fF8 & I 5 LegiusiE(ZEE DR E &
(=F CT#HBSPREDIEBEFAEENT W, Café-au-laitHli#&H T 2OFHDEH L. 15q14REAEREAEREL
THEREDEEPHREEFTEZHE D TREMEEZEEREL. SENLEREEBIORIT TV RENH D EEZ 5N, @2
ZDOEREFEICZENETN, SHHERF
ICNM_000193.4:¢.1302G>A,p.(Trp434*). NM_000193.4:c.1215_1217delinsA, p.(Asp405Glufs*92) % % £ 22458
ZRELTAELE, SHHEGTFHREEDEZEPShhZBREIRR LYV RICEVWTHER—ORFEEZZHTWBH
¥ 7Zgenotype -phenotype correlationldBA S MR > THE ST, EHDEBEHIVETH S, SHHY T FILDRHE
HhypertelorismPINREFK AR I T & WD FALAEEOABEEN TR I N, BEEEAMELEL T, & -
SMEDT ) LABTOEREZEERIB L, IROILBISEORERNARIAEND,

2. MRABRREEOHE (FR)
Cleft palate can be broadly classified as syndromic or nonsyndromic, and identification of the underlying
disease can lead to health management, including management of complications and estimation of prognosis.
The applicant aimed to construct a practical system that can detect point mutations and structural mutations
by using an adaptive sampling method that limits the scope of analysis in the analysis using a long-chain
sequencer. In this study, we performed (1) analysis of structural abnormalities in patients with cleft palate and
(2) genomic analysis of two patients with hypertelorism and aplasia of the corpus callosum.
The results of (1) analysis identified a deletion in the region of chr15:35,674,498-40,083,579. Patients with
cleft palate complicated by café-au-lait spots can have a 15914 deletion syndrome, and the possibility of]
congenital heart disease and developmental delay should be considered, leading to comprehensive medical
management. We identified NM_000193.4:c.1302G>A, p.(Trp434*) and NM_000193.4:c.1215_1217delinsA,
p.(Asp405Glufs*92) as de novo variants in the SHH gene in two patients. The same phenotype has been
observed in patients with SHH intragenic duplication and in mice overexpressing Shh, but the genotype-
phenotype correlation is not yet clear and more patients are needed to confirm this finding. The study
suggested the possibility of a new disease in which increased SHH signaling causes hypertelorism and
hypoplasia of the corpus callosum. Through this study, the applicant has also initiated international
collaboration for genome analysis with Korea and Australia. Further development of the research is expected in
the future.
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