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Unlabeled/Investigational Uses
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Psoriasis genetics

A common, chronic immune-mediated inflammatory
skin disorder with high heritability (~70%).

* Previous GWAS have mainly targeted common small
variants in Europeans.

 The contribution of rare variants and structural variants
remains largely unexplored.

e Studying non-European populations can help uncover
novel genetic determinants.

Griffiths, C. EM., et al. 2021
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Dataset 2

Structural variant GWAS and Rare variant gene-based analysis and

statistical fine-mapping functional analysis in a mouse model
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Whole-genome sequence of N = 5,383 Japanese

Psoriasis patients Control participants
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Fine-mapping at IFNLR1 nominates 3.3kb deletion
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Fine-mapping at IFNLR1 nominates 3.3kb deletion

/chr1:24520347—24523674:DEL

Scale 10kb | hg19
chrl: 24,510,000 24,515,000| 24,520,004 24,525,004 24,530,004 24,535,004
0.7 Score values by region

GENCODE V48Iift37 (2 items filtered out)

enhancer-gene link
with IFNLR1
(EpiMap) |
0_ 1. -—- Ba 1 I = I - (| ¥

IFNLR1 <<} BRI | LINC02800 W o s
IFNLR1 ettt LINC0O2800 B> 1 > >> > >
IFNLR1 €< GRHL3 2229999995553 99003339999
IFNLR1 &4
IFNLRT éetefettssstststst<¢
015 NHEK DNasel HS Density Signal from ENCODE/Duke
NHEK DS | '
0_ -A_AA__A A A —
100 _ NHEK H3K27ac Histone Mods by ChIP-seq Signal from ENCODE/Broad
NHEK H3K27ac
- [63) | —— .___..__‘A___-L_A‘— - O

NHEK H3K4me1 Histone Mods by ChIP-seq Signal fro—m‘ENCOBE/Broad

Mhi A

NHEK H3K4m1 °-
1

— — o v— iy

T
NHEK H3K4me3 Histone Mod P- ignal from ENCODE/Br
NHEK H3K4m3 60 _ 3 3 Histone Mods by ChIP-seq Sig CODE/Broad
1_ — . ———— oy i, ——— ———— il . e .-A—q.ﬁ.-.‘. — ————— — -
Chromatin State Segmentation by HMM from ENCODE/Broad

NHEK ChromHMM | , , 1 I

HMEC ChromHMM | i il i Jil /7

NHLF ChromHMM S | | = |

X
)
)
N
(@]
=3
o
3
=
£
<

H1-hESC ChromHMM

N H E K: GM12878 ChromHMM
Normal Human Epidermal Keratinocytes

HUVEC ChromHMM N = | 1
HSMM ChromHMM I e e B il e = — 1
HepG2 ChromHMM ? i a ) ]
i B
1 m M



10N

tes 3.3kb deleti

INd

t IFNLR1I nom

ine-mapping a

=

PacBio HiFi long-read sequencing

/chr1 :24520347-24523674:DEL

1:24,507,598-24,537,508

> —
>
BN EEEE EEEEEEEE
| I i
B P o e e ot o o e o et e
_— ' lllllllllll =
>
>
| | et b
B R
O Rttt
—_—p————————
W -
— ““m“" ===
B PpEE EE EEE
>
JTH
B ERREE ERR BB
B EEEEE R B
— === ==
>
_— oL gy ) 8
el L L T
P rEEEEEEERY EE
| g SR SR au
By s =0
— TR - 4 3
) RRhhhs & Ak
»
I
of ol “ﬁ/ f
>
B D
JR— ' |||||||||||
>
IS -
g
» I
»
e Dt e e o 4
>
W - ]
N >ERRNRRRRRNRG
| L gEpsimagymengagted
B
>
B >EEREREE BE
>
MBS _ES58 88
>
- I B
b3




WGS dataset 14/24

Whole-genome sequence of N = 5,383 Japanese
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Gene-based rare variant test

* Due to its low AF, a single rare variant has low statistical power.

* Aggregating rare variants helps gain power.
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* To aggregate the rare variants, we need an assumption on the correlation in the variants’

effect sizes.

Burden test: same effect directions
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Gene-based rare variant test

Methods

Burden

SKAT

Functional annotation
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Allele frequency filter

AF < 1%

AF £0.5%

AF <0.1%

AR S —— SRR N

Combining results using the aggregated Cauchy association test (ACAT)
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Rare-variant gene-based test identified IL36RN "*'**
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e Causal gene for generalized
pustular psoriasis (GPP), a rare
and lethal systemic inflammation
disease (~7 cases per million).

* The association was driven by
known pathogenic mutations for
GPP.



Rare-variant gene-based test identified CERCAM
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CERCAM in skin tissue
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Cercam knock-out in psoriasis mouse model

e Cercam”- mice showed more severe dermatitis induced by imiquimod.
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Cercam knock-out in psoriasis mouse model

e CD4* T cells and y6 T cells producing IL-17 were increased.
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Conclusions

Structural variant
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< More details are available in our recently published paper
(Sonehara K et al. Cell Genomics published on Aug 19, 2025)
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