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ALBESRCITC & 2 AR R S 28 B A 22D D
h, zZo—RHE L Tt FAMEKPUR (HLA) £E0
MEAURIESTe2 Y, EEMSE Tl HLA
29 & SEY)EARE O B AL S HFZES NTEH Y,
¥ IZHLA-B*57:01 ZHHIVEETZ SH i L 5
O FENE - LB 2 R T 2 LG 2l
oTws Y, 737 EVZHLA-B*57:01 DX
F RN CEES AL, WRENARTF O
FEZEE2 5 2L TTHlRZ G LT3 LEx O
Tz Y, —J7, ALBERES oV T b, in silico
72 6 ONZin vitroD FEER»* 5 HLA-B*57:01 £ @
MEERASFEBIA T2 300852587, i
5A TG e L FABROBF THLA-B*57:01 %
I LIS 2 5 | S 2 T2 BAHTH 5,

BADINITOMIRIZLY, 75H vl
FLICr 5F 794 F TIZHLA-B*57:01KAF 1Y
LR A P v AREDRD LN THH ., Matk
A bV ADEIBIEREC ST 5 e RIE S L
TV 2%, HLAR A U ICH B3 OB IF % 1# I &
%121, HLA-B*57:01ELFI0Z 73 v 33k
B /MR A P L ADA L =L R BT
PIET A I EDNEETH D, —fIC, kA
P AR RIEDIAT +—VT 4V IRGE
FIZL - THIERIENZ /NEERNIZI AT 5 —
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NIRRT EADBERT DL RET 0T VE
iR % 32 E (BIiP) /MR A LAt —
Td % Inositol Requiring 1 (IRE1) % Activating
Transcription Factor 6 (ATF6) 7> Lff#EL, 3
A7 4 =N FRASTEHEET 5o BiPAHEE
95 L, IRELZ Y YL s TG K+ XBPI
UL L. ATF61E v RA~FEAT LTIl S
N, NARImOW R PG R L TEA~BITT 2
2L T/PEA Py ARED RSN D,

780 N BAEDFAERF X, HLA EOXT
FFeoS= 1) =22 THlld 2 3 & U TRl
%52 L THIIEN TS, —JiT, HLA-B*57:01

A 2V SZEDT =T 4V TRRTF
F O % # K — b+ 7 % Heat Shock Protein
(HSP) 70-Hom*% Endoplasmic Reticulum
Aminopeptidase (ERAP) 1 D {n -2 4 73
T EOVRIRECCBES 2 E A S 2T 4 BB
MM TRENTV 2, THNHLOHED G,
HLAMEKRDIES 7 + — v 7 4 v 75
L HNBNEEF-H3, 73 v RIBE D S 1< SR
Bh 2 TO2 MDA RIRE 1% o FERHIZ TR 1
HLA-B*57:01 2 56BL L 7ol 73 v 2 i
#95 L. B,microglobulin (f,m) $X7F
L) =AML T oL 0B L kg O
HLADHNT % 2 L ZMERL T3 70 2hus
LY. 7oA E v S HLABE AR DML LA 37



TR R G2 TO2 MR AR E N5,

HLA-B*57:01 OMIFINZEZIEH §2 2 L,
7 o3 EOV B RCE O FERERE R OIS T L
HLA %241 U 72 RO ALI B 3 2 8 7o e
YOI RSN D B, 70, ALHENTIZ L B
AR IS ROBIERTFOMINC 5575 L%
26N 5, Rz, LB 2 HLA-B*57:01 %
L TEDL ) ICRIEHEILZT SR TOonE
622922 LT HLAZEI 2 Z B L IcHie
RO BT D S B AHENED D B

AW Tlx, HLA-B*57:01 258+ 2 7 5 F
J A M T N v R BEEE L ICBEOHLADHM
faMEFE. HLA L BiPOFEA. ¥ & CHIKLN T
D735 v L HLAOM EAER D TR L.
IMEARA P U AR 2T R RRT A LR H
e L,

2. ik

21. 987 7F / Y4 L 0B L KE(LEYE
FEIFDOHLA & BiPOESZ(LETME
Hf%1-2HDB*57:01H 5 W IdB*57:034 %1
BA=T A5 0 B FMMRZ L, HidmE L
5mg/mL dispase (Wako Pure Chemical; Osaka,
Japan) A Y @O CnT-PR¥:H (CELLnTEC; Bern,
Switzerland) W T4C T15— 18I [ £ >~ F o
N—rarlic, HEERERFHEL TREDA
ZIILL 7214, accutaseZ IV TEEN L7 7 F
JHA MRHEELI, 7 IF A b RPUAEWE
AY CoT-PREGHICIEREH L, 25— va—L
1212V = v 71—} (Greiner Bio-One, GmbH,
Germany) (23 x 10° cells/well T 4 L 72,
12 - 16 I H e 2470, K6 HH <
CnT-PRIZEREL 72T 37 € v 100 u M &P HREEE L
120 Mifa % ¥ kL THLA % Flag % 2" C Rk
L ELCBiPZ Y = 24> 7wy P THRIBLTC

2.2. RERE

HiHE% 4 % PFA TR (4°C. 1547 ) L7 fe
T, 0.01% Triton X-100/PBS T:& AL (4T, 15
5 L. 1% BSA/PBST 7 m v ¥ 2 (55l 30
5 L7co =7 AHFLAG mAb¥s & 087 ¥4
J1v A v pAb E RIS (i, 1R © 1% BSA/
PBSTAM) S ¥, #Hil> TAlexa Fluor 488 £k
i~ v AIgGHifk#s & UFAlexa Fluor 546 ikt
7Y FlgGhufk & St (i, 1IREH 1% BSA/
PBSTAM) & ¥ 7. RNaseA% il 2 THINLN
RNA#{H b L. TO-PRO-3 # Mz THE# Gt L,
Fluorescent Mounting Medium T#f A L 72, 3¢
o U 7o, JeME iy — 9 —B 8 Zeiss
LSM 700 (Airyscan 3 & VZENY 7 b7 = 7 %
5 0 Carl Zeisstt#) 2 v THIZL 72,

3. R

3.1. 7B ENBEROHLAOHINRENE
L DFFE

73 A v S HLADRMBENBAE L G- 2 % i %
S L 7oA g, B¥57:01-KClds\ T 734 Lovl
FRICHLAOMITBN BB B cBlgE s nre
(M1a. b)o —J5. B*57:03-KCTl&, 7 SHLw
BT DA H 20D 6 THLADOHIIENEER DI
BUZEA LR LN D512 (K 1a, b)o & 51T,
737 VST & A HLA-B*57:01 Ol &R
FERDIZR L, 4-7 = = VEREEIC & 5 FiLs
IoTHE R (K1),

F 72, HLAZ: EOBESHATIMZ FE L /NakA
TIAT =W XN EOFRB AT 2
=H~ A U RBEHET S L, HLAOZEN KA ¥
T 5 F /%4 F THLAOHINENE A TR S
a2 yHEZRL TV 5 (data not shown) o 2D
Fidix, HLAOMINENEESRA D, NN T D
IAT 3= NIRRT 2 WREEZRIEL TV,

Wiz, M OHLA-B*57:01 O JR AL 2 f#AT L
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(3) HLA-B*57:01 BB A < 7 ZEED 7 5 F /44 b (B*57:01-KC) B L UHLA-B*57:03 % BB A Y7 REEDT T F /4
4+ (B*57:03-KC) & 7 /3 AL (100 u M) DAEET 30 L 7= ICEE L. HLA%Z FLAG 2 7' TIgH L 7o, R — L/ —
1$50 4 m.

(b) BEEET210~396BEOMIBEEHR L. MahOERTRT L5 miEL R~ MIg%st# L7z, c, d, e, f) B'57.01-KCIcH
ITHHLAE EER Y /X0 BOHAE, a) L RKOEHETHIEZLELZOL, uhL2F > (o), $#1BiP (d). #18,m (e).
E7-IZHATFS (F) LA TRE L1, & 512 HFLAGHIES L U TO-PRO-3 TRE L 72, KENEFLAG Z 7 {3 & £ > /82 E (HLA
ICHRY) ORERERLTWA, AT —L/3—1E50 um, g) B*57:03-KCH LB 57:01-KCIZ 7/ A EL (100 uM) BET
30 fEREE L7 ISR 2 AL L. LFLAGHUATHLA Z BN L 7= ICHLBiPHuik 3 L ML FLAG IR CI%RH L 7=, GAPDH
lEA—=F1>»7arta—i,
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rEZA MIEND G T e XarTh b v
AF VB LUBIPELREL T 2 L DR
&#, HLA-B*57:01 A E /MK RFET 2 2
LaRigsinge (Mle, d)o L2 L. HLADOH
FANEER DS C 1 v 3 % 2 S BIiP L3 dtH
HELTLd o1 (Kl d) o HLA®@H, &
BE B mBBRELIHAEREEKT 2 2L h,
HLADBEMRIZ fombE N L 00N, 20
K. HLA-B'57:01ESHD % 1k f,mE H)F
TELT—F T BRI B ,mO Gt 313
LAERD OGN 5T (Hle)o 3612, 737
EVBEFE TR OB*57:01-KC T, ATF6 DML
BHEADBIZE SN, ZOBHEMAHP HLA-B*57:01
LIRSS 2L RS e (K1) .

3.2. P/NHENRERFO HLA DI R 7 +—IVT 4
> DI

MR b O HLA 2 ik L s L 2 A,
TN H CVIEFE P 213 12 B*57:01-KC Tk, 2~
Pr—v b IR L TBIPOFR AR TV
(K1g) o BiPIZ/MBAND I AT 4+ —n F &3y
LA T ATy eXnrThrlbnrs 97 o
DFEFIE. 73 H EVIETEIZ X Y HLA-B*57:01
DN T I A7 4+ —v B LI EEME 2RI L
TWvb, —J), B*57:03-KCTIX, 734 v
F#th b HLA L BiPOK G ITHIZEED G h o7
(K1g) o kD FEEF HLA-Tg~ 7 A RO A
Baizxt L TAT - 70, B*57:01-TgHi 3k o Tl
faTid, 734 CovBEFRIC & 5 HLA & BiPO#f
AT BIEE & e A - 72 (data not shown) o

4 ER

7 7F %A Mix T HLAZHMRAFR 7 S
AENVDINRA M ARE R LT 5 LWL
L7 ot2e AMEARA ML ALEFE, XD I A
T A= NT AV IR ST s she Y 7

A ENVESES . —TROHLA-B*57:01 23HfaN T
BHEARPIRIEL, 206103 f,mPHBEL Tu
W EARRRS I, CORRX. IEFELHLABE
RO THESN TS I ERRIEBL TV, S512,
ATF6 DYt fin o, f,mEAXA L TVZRVHLA
WATF6 4 SIAA THEEELICTREME O E 2 61 b,
SIETLREDORE . HLA-B*57:01 & BiPO#E AL
HELTHY, MUANTOHLAD I A7 +—V7 4
Y THINEEA T L AD—HE T 5T D 2 EATRE
NI e, 73R T Tl HLAAATF6
ELES/Matke G HZEL. M TEERZ TR
T2 2 LAVRIB S NIz, /MRS O 3EL 7o ATF6 58
RN THEE T2 L ATF6 & 7 VmEn filE s,
IR A L ZADE ST AR D 2 710
LUy ZOBERDIEK A 71 = R I ASFH DS
G ARSI PSR OBREE L 5,
HLA O B AR B & 701 N 5
T 2 BRI RSB ORRE BT 5 2 L 2R
HENTV 2, HSP70K X N Fm 7 7 Y —2d
o= b DOERIZ. EYF T VStevens-
Johnsoni 6 / b 3 1 22 Bz 358 i (SJS/TEN)
DFSHE L B L VP 43T v X | HSP70-
Hom®DZE R 7 3 % ¥ vl & BiRT 2 9,
%72, HLACHERS WA HBERTF FORK T
ntyy rHETHLERAPIOBEETFERIR
HLA-B*57: 01 {£HE 236 1F 3 7 3 ©VBIRGE
L . ERAP2 D E{E T2 RIZHLA-C'04:01 4
HHZH1 547 CUFEFMSIS/TEN E ¥ 4
HLTV2, INLDBEETIRHLABAKRD R
EVECEE L. 2 OERPEHFRED I 2
T A —NT 4TRSS L, MAEA PR
DOICHECE ST 2 AR S hTv s 17
e id, Y BEUE CBE T 2 HLAZ R T3
HLAFES & B ,mDBAELCL | Nk
BLeTUEPHELTV2 Y, 2hUd, Vi
HRHNTOHLAD I A7 =T 4 ¥ 7R3 C
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X 2/NEA b v AISEDFIEOTEC ST 5
WHEVEZ R L T 50 HLABA RO RENEC
HERPLZANT2HO 225 2 ik, HLA
2 LIS FEN MR A b v 2B OFI O
AT, HHEOMAZE, MR O, ik
WORMEZIES 2 ETEHETDH 2,

T oNT EVIBEFIZ X A HLA-B*57:01 OEHENE
JH5°BiP L Ot OZ bix, HLA 25814 2
DHERHIIRIC & > TR 2RI RSN TV 5,
HARINZWE, 72 F 744 F TIEHLA-B*57:01 &
BiPOMEHE G T A U VIREFEICL D JLEL A
(K1g). MU B*57:01 £ A~ A% 0 i
LIRS T3 2 D & 5 W2 LIZRRD G-
72 (data not shown) . HLA DEHEAIE MR
R 2 B SRR TS, /AR T DRk
HEODECH G- 2 WA E 2 6115, HLA
HERDOM AT LML VX, Transporter
Associated with Antigen Processing (TAP) 1,
Tapasin, TAP-Binding Protein-Related (TAPBPR)
7 £ D Peptide Loading Complex (PLC) % Hiik
TR TRUAMAFL T b, PLCRIHEK T 2 4
237 HDFEBI AV ISHEIR M = 1252 Y,
Bizi¥. Tapasin. TAPBPR. ERAP1%{te & 2%
2B OFBE, TR Tr 77 /734 + T
AL 2 E 2RI S T v 5 (Human Protein
Atlas, https://www.proteinatlas.org/) o  DFEHL
DECHHLABEROMAN T B e 5 2 T
CARENES D B o

TANHEND L I IZHLAD R T F FREGHC
X% ViAAa, HLA LS RET 2 L& o it
B GTW %, Schutte 6 &, KR RIEE 23 A
5N % 22 MO LR F X5, KREHLA
SZHMEDF v ¥y iar—yare2HEiL,
BRBFRNR 2w, F Y FENy Dov, HEER
Ry P VHHLA-B*57:01 LA+ 2 k%
HL7zeY 861, ZhL3MEEmizoeT
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HLA-B*57:01 £ & O AR M AL ER 2 Fl 72T
MR EALERER 2 ATV, ) F VB v hy)
VOSERDBEIHRY A N A VEERTIES A 2L
WHERENT VS, L L, 2hoDbahs 7N
A ek AEIZHLA-B*57:01 (S s A L. 2
RNTF FRELES R 00, 10, R THIL
SN NRA v AR R[S T D
OV TIA LTI SHROBEI VLI THS .

5. 45

HLA-B*57:014KA51y 70 7 3 7 VIS L %
IR A D v ABED T 5 F 7 A b THEE B
23, HLAD I A7 +—1VF 4 v 7 LBiP L
OREETCHENFER S NTco ARMBAZITHT 2 2 b
T\ HLAZ R He5 < ALBE SIS O SRR 73
WEEL Y REMHEO BB T L
WIfFE s,

it

AWFE D —# ik, PNAS Nexus, Volume 3,
Issue 4, April 2024, pgael140 (= THiE L 720 Ak
FOFBITIZHIY . BRI TIPSR L
PEARMEEAT—t—a A A b v —WiZeH
CERCEFLI L B 2 T ABIRD IR HICY
K72 Bk e 73 7 I B R R
HEFIZ 2 IE T LT HWREOIUZL 6 FIZOB/
OGA U =T EH P L LT3,
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Title : Establishment of a Foundational Risk Assessment Model
for HLA-Associated Allergic Contact Dermatitis

Author : Kousei ITO
Graduate School of Pharmaceutical Sciences, Chiba
University

Abstract : Allergic contact dermatitis (ACD) induced by
cosmetic ingredients varies among individuals, and human
leukocyte antigen (HLA) polymorphisms have been implicated
in this variability. In the pharmaceutical field, HLA polymorphisms
are well known to influence drug hypersensitivity, with
HLA-B57:01 playing a crucial role in abacavir-induced
hypersensitivity reactions. Abacavir binds directly to the
peptide-binding groove of HLA-B57:01, altering the peptide
repertoire and triggering T-cell activation. Similarly, some
cosmetic ingredients have been suggested to interact with
HLA-B*57:01, but their ability to induce immune activation
through the same mechanism remains unclear.

Our previous studies demonstrated that exposure to abacavir
induces HLA-B*57:01-dependent endoplasmic reticulum
(ER) stress responses in keratinocytes, suggesting that ER
stress may contribute to skin rash development. To understand
the mechanism of HLA-mediated drug-induced hypersensitivity,
it is critical to identify the stress factors that trigger ER stress
in response to abacavir exposure. Misfolded proteins and
aggregates accumulate in the ER, leading to the dissociation of
the molecular chaperone BiP from stress sensors such as IRE1
and ATF®6, activating the unfolded protein response (UPR).

This study aims to analyze the intracellular localization of
HLA-B57:01 in keratinocytes exposed to abacavir, its interaction with
BiP, and the role of ER stress in immune activation. The findings could
provide insights into HLA-associated immune activation and
contribute to the development of novel risk assessment methods for
ACD caused by cosmetic ingredients. By understanding how
HLA-B57:01 interacts with specific compounds, this research
may facilitate the establishment of personalized safety evaluation
strategies, ultimately improving consumer protection against
immune-mediated adverse reactions.
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