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BFEL . FERKE., SEOREHPAOLLOOERELZD N BARFEID,

Porokeratosis has recently been shown to be an autosomal dominant inherited disorder caused by
mutations in one of the genes (MVD, MVK, PMVK, FDPS) encoding enzymes in the mevalonate
pathway. We showed in 2019 that second-hit mutations occurred in the epidermal cells result in
knock out of the causative gene, and that these knockout cells colonize the skin to form the skin
lesions of porokeratosis. The porokeratosis skin lesions, sometimes numbering in the thousands,
are associated with inflammation and itching, and greatly compromise the quality of life of affected
individuals. Existing therapies have limited efficacy. The research objective of this study was to
elucidate the mechanisms of cell competition between mutant and wild-type cells in the
porokeratosis skin lesion and to create a novel therapeutic strategy.

Genetic diagnosis of patients with porokeratosis who visited the Department of Dermatology at
Keio University Hospital was performed, and five patients were identified to lack mutations in
known causative genes. Genetic analysis of blood and lesional skin samples from multiple lesions
revealed a heterozygous congenital mutation in gene X in two patients and a second-hit mutation
in the same gene in the skin of the lesions. In the remaining three cases, we found a lack of gene
X expression and chromosomal aberrations in the region containing gene X in the lesional skin.
Thus, gene X was considered to be a novel causative gene for porokeratosis. In immunostaining,
we found that gene X expression was lost in the skin of the patient's lesion, and that the cornoid
lamellae formed at the margins of the porokeratosis skin lesions were located at the boundary
between the epidermis expressing gene X and the mutant epidermis not expressing gene X. To
analyze cell competition in vitro, we established primary cultured epidermal cells from both normal
and affected skin of patients and confirmed the loss of gene X expression in the lesion-derived
cells. These cell lines serve as a basis for future pathophysiological studies.
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1. B EEOHE

FHAEILGEEICHST, A\OVERIEOEBREZI—F I 5 EEF(MVD, MVK, PMVK, FDPS)OWFNMDERIZKS., EEE
HREGEEHEEETHIZENHELMIHESTE -, AL, EHAVREYRERIZKYREBEEFN/vIT7 oSN EREMBEAA H
BL.ZD/vI7IMABNEEIZO0—2BBLELONKED KBS THAHIEE 2019 FITHLMIZLT=, RSB TFEIC
BRU. REELEELZEN.BEEHD QOLZKEEES, MFEABEOHDRIIBEMN T, BHTHATHD, RBHICELTEEM
BEFERMBEDBITELIMEFRE ERERIGD AN A LERFERAL., TFLALCEDHRLAEREBRERIHIT L2 RHEDOH
TEHMEL,

BEXFHEREEERNEZZLETAALESEDEGTFZHETLD. MU0 RREGFICEEFH-HWESE 5 fIZREL-, @M
RO BRESEEIC OV TEEEMBIEZTV. 24lICBVTEEF X IZERXEDEBEFEEREATOESHIZRD  BLEE
REIZBWTRIBIEGFIZEAVREYNEENELTNWAZEFRE L=, SHIZIHIDREISREEICHNT. BT X DHERIFHEKE.
BEFXZECHEEOL2BAEEZRHEL, LELY  BEF X ITTFAALEOHRAREREEFTHIEEZON:-, RELA
IZBWT, BEREHRETIIEGTF X DRBEAHLALTNAIE, BB IZHIT KRS EAEAZTEGTF X NERLTW
BREEEBLTWVENVEEREDERICMBET AL ZRHELE LY, HIBEBENECERRELLT ACATAKEEN
DA EEMEMTRIBEINTZ, In vitro CHIR S ZMBIT T 57=HIC. EEDEERELFREBEEORNAINSHRIEEREMIEEL
L. AEEEMBETEGEF X DRBUHKEHERL-, AL, SEROBERBADO-HOERELLIIENHFTINS,

2. MRERREEOBE FEHR)

Porokeratosis has recently been shown to be an autosomal dominant inherited disorder caused by mutations in one of the genes
(MVD, MVK, PMVK, FDPS) encoding enzymes in the mevalonate pathway. We showed in 2019 that second—-hit mutations occurred in
the epidermal cells result in knock out of the causative gene, and that these knockout cells colonize the skin to form the skin lesions
of porokeratosis. The porokeratosis skin lesions, sometimes numbering in the thousands, are associated with inflammation and itching,
and greatly compromise the quality of life of affected individuals. Existing therapies have limited efficacy. The research objective of
this study was to elucidate the mechanisms of cell competition between mutant and wild—type cells in the porokeratosis skin lesion
and to create a novel therapeutic strategy.

Genetic diagnosis of patients with porokeratosis who visited the Department of Dermatology at Keio University Hospital was
performed, and five patients were identified to lack mutations in known causative genes. Genetic analysis of blood and lesional skin
samples from multiple lesions revealed a heterozygous congenital mutation in gene X in two patients and a second—hit mutation in the
same gene in the skin of the lesions. In the remaining three cases, we found a lack of gene X expression and chromosomal aberrations
in the region containing gene X in the lesional skin. Thus, gene X was considered to be a novel causative gene for porokeratosis. In
immunostaining, we found that gene X expression was lost in the skin of the patient’s lesion, and that the cornoid lamellae formed at
the margins of the porokeratosis skin lesions were located at the boundary between the epidermis expressing gene X and the mutant
epidermis not expressing gene X. To analyze cell competition in vitro, we established primary cultured epidermal cells from both
normal and affected skin of patients and confirmed the loss of gene X expression in the lesion—derived cells. These cell lines serve as
a basis for future pathophysiological studies.
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