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Suprabasin (SBSN) is a secreted protein and a substrate for transglutaminase 2 and 3 activities. In the skin epidermis,
SBSN is primarily expressed in the granular layer in both mice and humans. According to mouse studies, SBSN is suggested
to play a role in the formation of the corneal barrier. Furthermore, Shsn-deficient mice show increased allergic responses to
nickel, indicating that SBSN plays protective roles in the establishment of metal allergy. However, the exact involvement
and detailed mechanisms in humans remain largely unclear. To address these issues, we measured the amount of SBSN in
the blood of nickel allergy patients. We also examined the involvement of SBSN in the skin corneal layer using a 3D-human
skin equivalent model. The results indicate that SBSN concentration in the blood was significantly lower in nickel allergy
patients than in non-nickel allergy patients. Knockdown of SBSN led to impaired corneal layer formation. Furthermore,
SBSN knockdown keratinocytes showed increased IL-1beta production. These findings suggest that SBSN plays a
physiological role in the formation of the skin corneal barrier and the development of nickel allergy.
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Patients Sex(M/F)  Age (years, mean + SD) IgE (kU/L, mean + SD)
Nickel allergy + n=10 37 50.0 + 14.4 159.5.5 + 266.0 (n=6)
Metal allergy - n=17 11/6 625+ 213 369.2 + 501.4 (n=11)
P value 0.12 0.07 0.42

—142—



BEBN)THERSSUEBTLILX—RIEICH TD XTS5/ L DOIERERERR

3.3.

ATIGNY D)y 2 ¥ k), FESKRDES,
MEEOESIZT Y PO —VIZHRIET L7 (K5A), W
WEBETFT LTV (K5B). £/274 527 yuy s
Vo ED— I —IZAT TN Y ) v ¥y Ik
DT LTwW7z (5C, D)o

3. 4.

IL-4/TL-13 B L OIL-17ARE T2 BT, IL-
Ibeta pELEATE R E N B MM AFRD STz & HIZTISEM

120

=
o
o

=]
o

Serum Ni (ppb)
{2}
o

40

20

patch test patch test positive

negative

X4 M=y TIVEE

Shc

IL-1B pg/ml

ShSBSN

o - - " N
w e n £ n

Relative gene expression

o
e

M5 (A) ZRTHEEREHERECRK AEEEE

3D Human skin (Epidermis)

(B) HE %5

TIZBWT, ATINT D) v 7 ¥y VEICBWTIL-
1beta BEAEDS X ) & < 4 HAEINATERD STz,

4. 2 &8

ek, NIRRT ME—MEEREZISET LV —%
R, FRMMEARATINY VKT LTS Z &A%
HBENTOWZD, FORTA7 =R E RIS 720
DRDD EBRTVIVF—=I1MEo 2 0h &9 23S 2
Tl holze GHOREIE. EKIV RV oD, 4
BT VIVEF—BHERPIMEA T INY AMETEBELTWS

40 A

EEE ShHC

w
o
'l

W shsBSN

N
o
L

-
o
L

4 RS
' ® N oF [
w N !

A
A\

ShSBSN

Suprabasin

Cornifelin

BErin

Loricrin

Involucrin

Il shc
[ shsBsN

=1
2
c
=
it
O
|

Keratin 1

Keratin 5

(C) BFENME~—H—DRT-PCRE(D) ELE

— 143 —



AXX AT MRS Vol. 32, 2024

CLERBRETAELDEEZ ON, TOMHIZIIR
TSP TIZR WA, AT INY VI3 E RS THEl
LTWAIZERNS, ERT7TULVF—BETIIREREET
DATINY VBT LAY THEDSEE S, &8
WCRBIEEI R T o etk 2 % 272,

—HT o=y VBB FEIIRKL, =y 7 V7T
LVE—GUBETIRT LTV, ZOBEMIEAETSH 525
AEE L7z = 7 OVIREE @ o 10 15 L E o fE A
ENTHBY, MSPOHEICE VI Ty rvhia
VEIF=Tvary L TR EEZ TWDL, ZD720
BTl = v 7 VIBEICOWTH@RIZHEE S, 480K
AETDH o

G TR BT B AT T3y » DEERETH 5 A5,
ATINY YD) 7Ty ) EEOMMEY— A — 13
ZUNACT Ly AR S TR E o 2R M1 8 O T A
Gl AN TIEEAZD D b, HLEFTATL
MR THDLH, AT INY U HBRREOGLIEE, M@~
) 7 IRAHEIZ D > TV LI REMEAVRIE S N0 & BIC,
ATIGINY Y )y ¥k b %\, IL-1beta®5EH
FEL B AEEED SN2 ATINY VPETFT 5L
& TIL-1betaBHATLHEFT L, FETLVF—I12L 5
B, BRSDITHET 5 Z R TFHEEINL, v LT
LV —HBATEREOATI N UHIMET L, fBHREL
T T WADEIERER DDA L TV 2 W ReE27R
BEhb,

5. # &
MHERATINY VOBRTEZ Y VT LIVF—RIEDOHM
BATRIBENTz, FRFERICBUIDLATINY D) vy
Fvr X ) REMLaO 5 L. Mg ) T AR

BN, FIL-1beta EEADTTHE L TV BFERLHIE, A
TN v OEIEE L LT, R AL O L,
IL-1beta EAPIH 2 H o TV B EMEARIB S Nze &
DAHZALDPWFETHE, =XV T LUVF—=297 L
R B BREDND L. 5HITS HITENS DOFM RS
T AN AL EBNT H0END LD, BRICBTLAT
FONT Y ORFENI ARG N) TRRBEHERE, BB T LV F— &
PERIHNC D R A5 B W REMEASE 2 H 7z,

(Reference)

1) Sakabe, J. et al. Proteome analysis of stratum
corneum from atopic dermatitis patients by hybrid
quadrupole-orbitrap mass spectrometer. J Allergy Clin
Immunol 134, 957-960. 958 (2014).

2) Aoshima, M. et al. Decreased expression of
suprabasin induces aberrant differentiation and
apoptosis of epidermal keratinocytes: Possible role for
atopic dermatitis. J Dermatol Sci 95, 107-112 (2019).

3) Yamaguchi, H, Hirasawa, N., Asakawa, S. Okita, K.
& Tokura, Y. Intrinsic atopic dermatitis shows high
serum nickel concentration. Allergol Int 64, 282-284
(2015).

4) Nakazawa, S. el al. Suprabasin-null mice retain
skin barrier function and show high contact
hypersensitivity to nickel upon oral nickel loading. Sci
Rep 10, 14559 (2020).

5) Nakazawa, S. et al. Decreased serum level of
suprabasin in patients with nickel allergy. J Dermatol
49, €189-e190 (2022).

— 144 —



