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Abstract

Z<ORFFLEFERECREAFTHEE N, PHRO[LECEERNEEMBARI ROSN B,
FARTEERTADOHERBEZEQFEBZBTL . MROFKREMSOBLIZEEL 2. E1T
MREMFRIEST 87 (PFIC) R EETROERPHENOREZECIARYHEHRENEGHKE
T, BANSERGEETEE. BER AROENTHS., BABHEHEZICERL >%, PFI
CICEEY2ELTFEEEL L TATP8B1, ABCB11, ABCB4, TJP2, NR1H4AHIShTWVW%, &
METFARIERAEOSEARME- FEZZZELPFICEZHENREETEZEHL LERELR
ERNRELIZ. BN SEERBRBARFEZHREZELCOEAENT, HRSEOREZSL. T
2V —L- RNABHT 21TV, LSRIEBEFICH (75¢.602C>T, p.Ala201Vald & T¥c.1396dup, p.Argd
66ProfsTer5 1O EEATAEEZRO Iz, S ALV AZRIIDVTRHFBERES Y EOFETH »
7=+ LSR(lipolysis-stimulated lipoprotein receptor)id., FFHEX> #hfiEzsIc B L, MEHZEECSV
THARAETIHOEEICESTA NI LT —RARNDY U3V OBERRNITHS,
FHERICSVWTILSROZEREBZT 21D, EETRNIEILZ—RA KDYy 0U>a2(C
BV TRETAHLSREGETFRFHEZBETRRBALTVEDL 2, NTVARICSEVWTILSROZEEXIE
ZRLTVRI5E, HEEASLTRFHETCZERTCEFrASNTVES, ENCETRIESE
EDEERICODVTRAShTVAL 212N, KHRICKVLSRIPFICOFREREEFTHS
CEERIUL L,

FARICK IV —LBTERNABMZRET A F AT, HRNKBEZEAEANETHI L E
AU, ESICE<OFRANEEODRREGTFOREZEDHDHETHD., EF. ATT71>Y
TREEZBETZES FILEWFRARENTEY ., AMRTHRRL LHER. AETEZFES
BEOREICEHFESIDLHEFENS,

The pathogenesis of substantial cases with hepatic failure remains unknown. Innovative approach
is awaited. In this project, we evaluated mRNA obtained from liver biopsy with RNA-sequencing
and exome analysis.

Progressive familial intrahepatic cholestasis (PFIC)refers to a group of genetic disorders that are
characterized by defects in the transport or excretion of bile salts. The phenotype of patients with
PFIC include cholestasis, often with onset during early infancy, pruritus, and growth retardation.
Mutations in the ATP8B1, ABCB11, ABCB4, TJP2, and NR1H4 genes have been implicated in the
etiology of PFIC, in which the cholestasis often progresses to liver cirrhosis.

In this research, a 5-year-old female patient who has treat-resistant hyper bile acidemia, liver
cirrhosis and developmental delay was the proband. On approval of the local institutional review
board and informed consent from the parents of the child, molecular studies were performed. The
nonsynonymous variant of the LSR gene, chr19(GRCh37): g.35749851C>T(c.602C>T,
p.Ala201Val) was detected in exon3. Furthermore the heterozygous frameshift variant,
chr19(GRCh37): g.35758119dup (c.1396dup, p.Arg466ProfsTer51) was detected in exon8 and
was derived from the mother. Both variants were confirmed by Sanger sequencing. The
nonsynonymous variant p.Ala201Val located within the |g domain was predicted to be deleterious.
The lipolysis-stimulated lipoprotein receptor (LSR) is expressed in the liver and other organs and
represents a component protein of tricellular tight junctions, where three epithelial cells meet. The
immunohistochemical staining using anti-LSR antibodies showed absent expression of LSR which
is normally expressed at the tricellular tight junctions in this patient. Complete loss of function of
the LSR protein has been shown to result in liver hypoplasia and fetal death in mice. The role of
LSR in human health and disease have not yet been established. We hereby established biallelic
pathogenic mutations in the LSR gene as a novel cause of pediatric cholestasis.

In this study we have demonstrated that RNA-seq with exome analysis facilitate identification of
new human disorder. We plan to apply this method to discover more disease-causing genes of
which splicing is disrupted. Recent development of low molecular compounds which alleviate
abnormal splicing would open a door to pharmacologic intervention of the new liver diseases.
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Detecting abnormal splicing events of hepatic diseases using integrated analysis of exome analysis and RNA sequencing.
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The pathogenesis of substantial cases with hepatic failure remains unknown. Innovative approach is awaited. In this project, we
evaluated mRNA obtained from liver biopsy with RNA-sequencing and exome analysis.

Progressive familial intrahepatic cholestasis (PFIC)refers to a group of genetic disorders that are characterized by defects in the
transport or excretion of bile salts. The phenotype of patients with PFIC include cholestasis, often with onset during early infancy,
pruritus, and growth retardation. Mutations in the ATP8B1, ABCB11, ABCB4, TJP2, and NR1H4 genes have been implicated in the
etiology of PFIC, in which the cholestasis often progresses to liver cirrhosis.

In this research, a 5—year—old female patient who has treat—resistant hyper bile acidemia, liver cirrhosis and developmental delay was
the proband. On approval of the local institutional review board and informed consent from the parents of the child, molecular studies
were performed. The nonsynonymous variant of the LSR gene, chr19(GRCh37): g.35749851C>T(c.602C>T, p.Ala201Val) was detected
in exon3. Furthermore the heterozygous frameshift variant, chrt9(GRCh37): £.35758119dup (c.1396dup, p.Arg466ProfsTer51) was
detected in exon8 and was derived from the mother. Both variants were confirmed by Sanger sequencing. The nonsynonymous variant
p.Ala201Val located within the Ig domain was predicted to be deleterious.

The lipolysis—stimulated lipoprotein receptor (LSR) is expressed in the liver and other organs and represents a component protein of
tricellular tight junctions, where three epithelial cells meet. The immunohistochemical staining using anti—-LSR antibodies showed
absent expression of LSR which is normally expressed at the tricellular tight junctions in this patient. Complete loss of function of the
LSR protein has been shown to result in liver hypoplasia and fetal death in mice. The role of LSR in human health and disease have
not yet been established. We hereby established biallelic pathogenic mutations in the LSR gene as a novel cause of pediatric
cholestasis.

In this study we have demonstrated that RNA-seq with exome analysis facilitate identification of new human disorder. We plan to
apply this method to discover more disease—causing genes of which splicing is disrupted. Recent development of low molecular
compounds which alleviate abnormal splicing would open a door to pharmacologic intervention of the new liver diseases.
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