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HLA-class I Gene Polymorphisms in Japanese Stevens-Johnson
Syndrome Patients with Ocular Surface Complications

Shinnosuke Nakaji’, Mayumi Ueta"?

, Chie Sotozono"”, Tsutomu Inatomi” and Shigeru Kinoshita"

" Department of Ophthalmology, Kvotp Prefectural University of Medicine
# Research Center for Inflammation and Regenerative Medicine, Faculty of Life and Medical Sciences, Doshisha University

Abstract

Purpose : Our previous study of polymorphisms in
the HLA-class 1 genes of 71 Japanese SJS/TEN
patients with ocular surface complications and 113
Japanese healthy controls showed that in the Japa-
nese, HLA-A*0206 was strongly associated with SJS/
TEN. In this study, we examined 118 Japanese SJS/
TEN patients with ocular surface complications and a
new control group consisting of 220 healthy Japanese
volunteers, and investigated the association between
HLA class I antigens, HLA-A, B, C, and the S§JS/
TEN.

Methods : For HLA genotyping we enrolled 118
Japanese patients with SJS/TEN in the chronic or
sub-acute phase at Kyoto Prefectural University of
Medicine ; all presented with ocular surface compli-
cations. We also enrolled 220 healthy Japanese
volunteers. We performed polymerase chain reaction

amplification followed by hybridization with se-
quence-specific oligonucleotide probes (PCR-SSO).

Results : HLA-A*0206 was most strongly associat-
ed with Japanese SJS/TEN patients with ocular
surface complications (carrier frequency:p=
0.0000000002, OR=5.2 : gene frequency @ p=
0.000000007, OR=4.2).

Conclusion : HLA-A” 0206 is strongly assoc:ated
with Japanese SJS/TEN patients with ocular surface
complications.

Nippon Ganka Gakkai Zasshi(J Jpn Ophthalmol Soc)
116 : 581-587, 2012.

: HLA-A¥0206, Stevens-Johnson syndrome
(SJS), Toxic epidermal necrolysis
{TEN}, Ocular surface complications,
HLA
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1 o# &

Stevens-Johnson 7 {## (Stevens-Johnson syndrome !
SIS), RSl FOEEME &1L Pk B Eg
5 (toxic epidermal necrolysis ¢ TEN) &, & $I28HAO
BHREER B L UHREORE, ULATREL, B
EHIPRTDEBRTH LYY, ARTE, EHEOHENT
10% LU F % SIS, FN Ll LD EFIZ R A 7612 TEN

EBWENAYY, WEREBIESE S, BREHoR
FELEILH-TH SIS TR %, TNE TH 30% 38
e, WS, RBHELETEL RoT v b,
SIS/TEN I2 BV SR E S IFRITM 60% & SN, &
BARREORBEFE, HAH0IEF0BBE LD RS
EBEFEME AL, BECABRTOA, #BEUHATHE
3P (Wa), REEICEEHEOUSATE L TR RE
A et B L, MBI R SR B T
yeﬁla%%@@ﬁ@&, MERAZMEI 2% D

(Fb). 6T LBEORAOMBRIEREETS
9, ?ﬁ?ifi{‘@ K474, MEREIZ L D8RSSR
RA

SIS/TEN DI & A EIXFIER 0 & DR 1Y
ENTHY, FEBEEEEZE LOHHENG, BE

B s }}’?co% BEMOKHEI WG TEHEEZD
i, ThETI, S}S/TQV' DEAET L HLA BAB Y
BLEVH I EFHE STV A, HLA BIZRIEIZ X
BEGHRE L, Aol HEAADIREHEER 9 SIS/
TEN 71 8, B3t 113 M d L, HLA-A®0206
HETIHBE L CvB 2 22 Doy LY, g
20 < B9 A HLA B & A2 1 é’i&f’?iﬁ’i:’
?ﬁi;z BORELBWAAREL 20, FHRUHFILES TS
ZERTES,
ZFITAE, RAPHEL D B4 A SIS/TEN FEFIZ
100 BIA Riziie L, o & RS o /2 HAR A
BB & T HLA class 1-A, B, C O 47
V“gﬁﬂ%&’) LR OTHES A,

I W& EJik

AR L ER R EN R PR AN BT A SJS/TEN
BeE V8Pl eGSR s L, B E I ERRETHR
NIESE RS 220 KL W BT L s i L
LT 7z, ®PBRIZ DTt WO v
ARG > 7 —THEN L2 bOLidE -7 H Y
W—=TFDEDThHDH, KMo DNA #4H L, poly-
merase chain reaction-sequence specific oligonucleotide
probe (PCR-SSO) k230 & HLA & 4 ¥ ¥ 73 3E (Hk
W) # F v, WAKFlow system 12T HLA #{x+
DFAEY T EFTFo7" HLAclass 1-A, B, Ciz™
W HEIEELE L~V O SR B AT, SRR ( gme fre-
quency) & {REEEHIE (carrier frequency) THIH L

,27_‘

HiRZEE 16% 6%

Stevens-Johnson FEREE (S]S) /B ERFIKTER
B (TEN) DERFFR.
a ;BRI SJS/TEN ORATR. &, B, A

RS A, #RUSAZED S,
b EBYEEI SJS/TEN DT i, MIR~OHBEE A,
BEESZEODD, COEATEFIATAIIH

LT, a7 7 el LTwa, BETEDS
ZELEu
m &% O

# 112 HLA class 1-A Blo#ERE+ 7T, 118 A0 H
HEHRE LSEORBITIIB T, WEO 7L ADB
FA K AT LR (RFEE B - p=0.00004, # v X
4.1, #EFHEE p=0.0001, 4 v AL 3.2) L
2 HLA-AT0206 LGV E H 2 MRS
(PRFrZ 3 © p=0.0000000002, /3’ » A 516, s fE
FHIEE ¢ p=0.000000007, # v A} 4.15).

F 72, HLA-A"1101 (88 - p=0.02, 4 v Xl
0.43, #IEFHE p=0.03, 4 v A 0.46) £ HLA-
AT2402 ((RFFEHEE © p=0.008, 4 v X1k 0.54, #&lE
FHREE © p=0.001, 4 v AL 057 IZHBE #3075,
HLA class 1-ABOB IS THIET AL HEEETILRL
b, VBT RBETAOARE o/ HLA-AT1101
o TlE, WEOBTTIE, BELIC S EHBTS
ZE :f%,/l;éﬁlf;‘?}g‘m, EFEA 71 A5 118 Al
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FH 24 A6 H 108

Stevens-Johnson #EMEEO HLA class |

1

v

- kR

HLA class 1-A OEETHE RBERE

HLA-A
alleles

B

HinF

Wiz

SJS/TEN

HE oy

SIS/TEN

FilF o

p il

=118) (=220  (x) 7R Glow  mmny oy 0 TR

‘0101 0.0% 1.4% 0.20 — 0.0% 0.7% 0.20 -
©/118)  (3/220) ©/236)  (3/440)

0201 26.3%  20.5% 0.22 - 14.4%  11.1%  0.22 =
(BI/118)  (45/220) (34/236)  (49/440)

0206 44.9%  13.6%  1.91x10° 516 23.3%  6.8%  7.14x10° 4.15
B3/118) (30/220) (35/236)  (30/440)

0207 8.5%  7.7% 0.9 = 12%  3.9% 0.81 .
10/118)  (17/220) (10/236)  (17/440)

0200 0.0%  0.9% 0.30 — 0.0%  0.5% 0.30 ~
O/ (3/220) ©/236) (27440

0301 2.5%  0.9% 0.4 = 13%  0.5% 0.24 .
@us (020 (372367 (3/440)

0302 0.0%  0.5% 0.46 - 0.0%  0.2% 046 -
©/118) (/220 w/236)  (1/440)

0T 8.5%  17.7% 0.02 0.43 4.2%  8.9%  0.03 0.46
(10/118)  (39/220) (10/236)  (39/440)

2002 45.8%  60.9% 0.008 050 25.0%  37.0% 0.001 057
(54/118)  (134/220) (59/236)  (163/440)

o601 11.0%  12.3% 0.73 — 55%  6.4% 0.66 -
(13/118)  (27/220) (13/236)  (28/440)

%02 5.1%  2.7%  0.26 — 25%  1.6% 0.39 -
©/118)  (6/220) ©/236)  (7/440)

2603 1.7%  7.3% 0.03 0.22 0.8%  5.6% 0.03 0.23
(2/118)  (16/220) (5/236)  (16/440)

2605 0.0%  0.5% 0.46 = 0.0%  0.2% 0.6 =
©/118)  (1/220) ©/236)  (1/440)

001 0.0%  18% 0.4 — 0.0%  0.9% 0.14 =
©/118)  (4/220) 0/236)  (4/440)

3000 0.8%  0.5% 0.65 - 0.4%  0.2%  0.65 -
QA8 (172200 (i/236)  (1/440)

01 14.4%  18.1% 0.38 - 7.2%  9.5% 03 -
(17/118)  (46/220) (17/236)  (42/226)

3201 0.0%  0.5% 046 - 0.0%  0.2% 0.46 —
s (17220 0/236)  (1/440)

303 2.0%  141% 0.06 - 0%  7.0% 0.06 -
(26/118)  (31/220) (96/936)  (31/440)

583

RFIEIZLY, FOMBIEEEL

P 212 HLA class 1-B BB 4753, HLA-BT1501
(EEEEE  p=0.02, 4 v XL 0.43. BEFEE
=005, F v Xk 0.50), HLA-B* 4403 RFFEHIE < p
=0.004, A4 v XH2.26, BETHE p=0004, Fv
AL 2.14), HLA-BY5201 (fREE8EE  p=0.01,
A 0.44, BIEFHIE p=0.03, #+ v AL 0.51) &
HLA-B*5401 (45EHIE - p=0.01, 4 v X1 0.36.
BGFHE p=0.01, # v AL 0.3 2§43
A, HLA class 1-BEIDH 37 THIET L L HEE
WL/ B®E LT, HLACclass 1-BHEi2iE, EE
ZIRSHESR S SJS/TEN LT LB DL LD
(T hdpo iz,

# 312 HLA class [-CB{EFORHRELRT.

b

HLA-C*

0304 (EFEHHEE - p=0.01, 4 v X 1.96. #HiETH
B p=0.01, v AL 1.81), HLA-C"1403 (3 4
B p=0.005, v Al2.25 @ETFEE  p=0.007,
oy M 2.06) 255V HIBE & B 7245, HLA class 1-C
BIO¥ I8 THIET 5 & HEEIWEE L, #RELT,
HLA class 1-CHBIZ{E, EELMEGIFEL S SIS/
TEN L FELMBERDL L DE Aoz,
N %

HARADIREIHEL 5 SIS/TEN BE 118 A2 5T
I HE 220 AORERTIC LY, IREHET S SIS/TEN
DFEHEIZIE, HLA class T AM0206 258 {HIM+ 5 2 &
AHERL S Az, WHOBE TL A, *HE 113 AT (f
FREHUE p=0.00004, 4 v AL 4.1, MEFHEE
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584 HiR&EE 116% 65
% 2 HLA class 1-B OBIEFHEE LIRBEEE
R HETHE

HLAB

alides SISTEN  ppmma-20 p#iGd) Aoxk  PYIE ERNEG-20 pG) 4Kk
0702 8.5%(10/118)  11.0%(24/220)  0.48 —  4.2%(10/236)  6.6%(29/440) 0.2 —
0705 0.0% (0/118)  1.8% (4/2200  0.14 — 0.0% (0/236)  0.9% (4/440)  0.14 —
1301 6.8% (8/118)  2.7% (6/220)  0.07 — 3.4% (8/236)  1.4% (6/440)  0.08 —
1302 0.0% (0/18)  1.4% (3/2200 0.2 — 0.0% (0/236)  0.7% (3/440)  0.20 —
‘B0l 8.5%(10/118)  17.7%(39/220)  0.02  0.43  4.7%(11/23)  8.9%(30/440)  0.05  0.50
1502 0.0% (0/118)  0.5% (1/220) 0.4 — 0.0% (0/236)  0.2% (1/440)  0.46 —
1507 0.8% (1/118)  1.4% (3/220)  0.68 — 0.4% (1/236)  0.7% (3/#40)  0.68 —
1511 0.0% (0/118)  0.5% (1/220) 0.4 — 0.0% (0/236)  0.2% (1/440)  0.46 —
Y518 3.4% (4/118)  1.0% (/2200  0.10 — 1.7% (4/236)  0.5% (2/440)  0.10 —
1527 0.8% (1/118)  0.0% (0/2200  0.17 —  0.4% (1/236)  0.0% (0/440)  0.17 —
o704 0.8% (1/118)  0.5% (1/220)  0.65 —  0.4% (1/230)  0.2% (/4400  0.65 —
2705 0.0% (0/118)  0.5% (1/220) 0.4 — 0.0% (0/236)  0.2% (1/440)  0.46 —
3501 18.6%(22/118)  14.5%(32/220)  0.33 —  9.3%(22/235)  7.3%(32/440) 0.3 —
3701 0.8% (1/118)  1.8% (4/220)  0.48 —  0.4% (1/23)  0.9% (4/40)  0.48 —
3302 0.0% (0/118)  0.5% (/2200  0.46 — 0.0% (0/236)  0.2% (1/440)  0.46 —
3901 7.6% (9/118)  5.9%(13/2200 0.5 — 3.8% (9/236)  3.0%(13/440) 0.5 —
3902 0.8% (1/118)  1.0% (2/220)  0.95 — 0.4% (1/236)  0.5% (2/440)  0.95 —
304 0.0% (0/118)  1.0% (1/220) 0.4 — 0.0% (0/236)  0.2% (1/440)  0.46 —
4001 14.4%(17/118)  10.9%(24/220)  0.35 . 7.6%(18/236)  5.5%(24/440) 0.2 —
4002 12.7%(15/118)  9.5%(21/220)  0.37 — 6.8%(16/236)  5.2%(23/440)  0.41 —
4003 1.7% (2/118)  1.0% (2/220) 0.5 — 0.8% (2/236)  0.5% (2/440)  0.53 —
4006 7.6% (9/118)  5.9%(13/220)  0.54 — 3.8% (9/236)  3.0%(13/440)  0.55 —
4402 0.8% (1/118)  1.8% (4/220)  0.48 - 0.4% (1/236)  0.9% (4/440)  0.48 —
4403 26.3%(31/118)  13.6%(30/220)  0.004  2.26  13.6%(32/236)  6.8%(30/440)  0.004  2.14
4601 12.7%(15/118)  8.2%(18/2200  0.18 — 6.4%(15/236)  4.3%(19/440)  0.25 -
4801 4.2% (5/118)  8.2%(18/2200  0.17 —  2.1% (5/236)  4.1%(18/440)  0.18 —
5101 19.5%(23/118)  19.5%(43/220)  0.99 —  10.6%(25/236)  10.2%(45/440) 0.8 —
5102 1.7% (2/118)  0.0% (0/220)  0.05 — 0.8% (2/236)  0.0% (0/440)  0.083  ~—
501 11.0%(13/118)  21.8%(48/220) 0.0 0.4  5.9%(14/236)  10.9%{48/440)  0.03  0.51
‘5401 5.9% (7/118)  15.0%(33/2200  0.01  0.36  3.0% (7/236)  7.7%(34/440)  0.01  0.37
5502 2.5% (3/118)  4.5%(10/220)  0.36 — 1.3% (3/236)  2.3%(10/440)  0.37 —
‘5601 2.5% (3/118)  1.8% (4/220)  0.65 — 1.3% (3/236)  0.9% (4/440)  0.66 —
5603 0.0% (0/118)  0.5% (1/220)  0.46 — 0.0% (0/236)  0.2% (1/440)  0.46 —
5801 2.5% (3/118)  1.8% (4/220)  0.66 — 1.3% (3/236)  0.9% (4/440)  0.66 —
5001 7.6% (9/118)  4.5%(10/2200  0.24 —  3.8% (9/236)  2.3%(10/440) 0.2 —
5904 0.8% (1/118)  0.0% (0/220)  0.17 —  0.4% (1/236)  0.0% (0/40)  0.17 —
01 1.7% (2/118)  3.6% (8/220) 0.3 — 0.8% (2/236)  1.8% (8/440)  0.32 —

SJS/TEN @ HLA Tz oW T UROSEH R #H-
THDE, 1982 E127 2 1) 7 AOIRRE Mondino 575,
F70, 1986 127 5 v A ADEBAE Roujeau HAY,
BHADSIS B# Tl HLABIZ MR+ A B BE
TAEHE LA, HLABL2 fEEIL, BAEO#HETH

=0.0001, v AR3.DroH TN EesT I Lz
LY, BEEEETO p ED70.0000000002, 4 v Ak
5.16, #{ETHEE T o p EHT0.000000007, + v Xtk
415 L, ELIUMVWHBZHRBETELILEAREILE
B,
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PR ZAE6H 1008

Stevens-Johnson JEEH O HLA class 1

PR

@
&

# 3 HLA class 1-C OB EFRELFREEEE

e R AE T

aleles  SIS/TEN E#HIE  plli . oy SIS/TEN FEHE pl . ou
h=118) =200 (% *177°% Gime) e GO TIF

0102 30.5% 34.5% (3.45 - 15.7% 18.6% .34 —
367118y {76/220) (37/236)  (82/440)

0103 0.0% 0.5%  0.46 -— 0.0% 0.2%  0.46 e
©/18)  (1/220) (0/236) (17440

0302 2.5% 1.8% (.66 - 1.3% 0.9% 0.66 —
(3/118) (4/220 (3/236) (4/440)

0303 2.3%  213%  0.75 - 11.4%  10.9% 0.8  —
(27/118)  (47/220) (27/236)  (48/440}

0304 32.3% 19,5% 0.01 1.96 17.8% 10.7% 0.01 1.81
(38/118)  {43/220) (42/236)  (47/440}

0401 8.5%  95% 075 — 4.2% 48% 075  —
(10/118)  (21/220) (10/236)  (21/440)

0501 2.5% 1.8% 0.66 — 1.3% 1.9% (.66 -
(3/118} (4/220) (3/236) (4/440}

0602 0.8%  3.2% 018  — 0.4% 1.6% 018  —
(/18 (7/220) (1/236)  (7/440)

0701 0.8% (3.0% .17 e 0.4% 0.0% 0.17 -

, (a/118)  (G/220) (1/236)  (0/440)

0702 18.6% 25.0% 0.18 - 10.6% 14.1%  0.20 -
(22/118)  (55/220) (25/236)  (62/440)

0704 2.5% 0.0%  0.02 0 1.3% 0.0% (.02 0
B8 (0/220) (3/236)  (0/440)

0801 8.5% 13.6% 016 - 4.2% 6.8% 0.18 —
(ao/118) (307220} (107236 (30/440)

0803 2.5% 3.6% 0.59 - 1.3% 1.8% .59 -
{3/118) (8/220} (37236} (8/440)

*1202 11.9% 21.4% 0.03 4,50 6.4% 10.7% 0.06 -
(14/118)  47/220) (15/236)  (47/440)

*1402 12.7% 14.1% 0.72 - 6.8% 7.5% 0.73 -
(15/118)  {31/2200 (16/236)  {33/440)

"1403  25.4% 13.2% 0.005 2.25 12.7% 6.6% 0.007 2.06
(30/118)  (29/220} (30/236)  (20/440)

1502 8.5% 5.9% 0.37 - 4.2% 3.0% 0.38 -
(107118 (13/220 (10/236)  {13/440)

1505  0.0%  1.8% 0.4  — 0.0% 0.9% 014  —
{0/118) {4/2200 {0/236) (4/440)

Tl HLAB*4402 & HLA-B*4403 (2% Tix % 5. L#» HLA-B*1502 1%, HBTHTD 1 HBED-DAETH >

LAt 64 O Tld HLA-B* 4402 30 8T 1.8%,

BET0.8% LEEEIENLLE L, $LHM RS
Ao Fz. HLA-B 4403 122w Tk, T 13.6%, &
HT26.3% OEECEY A, SIS/TEN %4 & 0
BUAHEEE S iuled o /o, £ 72, 2004 #12 Chung & 77,

HTADAEAN ST EE VLNV RELABO
SIS/TEN B Tlx, 100% A5 HLA-B* 1502 #H L C
WAIERMELAY. L L, Lonjou HiE, BAT
{$ HLAB 1502 S/, vy it
SIS/TEN B# & HLA-B 1502 12122 30 e o 72
EEELTAY, BARATH HLAB® 1502 24 L
TWAHI LTI ENTHY, SIS/TEN OFeHE & HIH
FRELVIENRESNTVEY, 4 OBHTY,

7z F e, BEELBREHEAMES SIS/TEN 2BWT
3, MTAPABIZ LB RBERIREL WY, 2005 4
i Hung Hid, BREMEETCHLZ 7O TY /—VIiZL
Y 584 L7z SJS/TEN B & HLA-B™5801 & O fICAH
LHEBEY YL EHELEY. Zova Ty s -1k
HLA-B*5801 & oMz, AATLY, BAATLY#H
wANTWE, Lo L, SEBHFLTw5hSIS/TEN &
HEUNSFOLLTTOTY /— ik bEEITHTH 3
ThHy, FOEALREEELBE T Ihb
DI, Eald, TOTY =il L AT,
EEARAMHEZE DI WITRERE# # 2 T B,

EREHENL, SIS/TENEBDO% (id, FITADPARE
FhRTOSY - NI ARETHILEFELTw
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586

5““ L L baf L7z 9, MBS A0 L sl

B LIBET iﬁfﬂﬁmi =i W R
BRI, SLPRFEEESLVIZIEAT O
P H 45 #F 3 (non-stercidal anti-inflammatory drugs
NSAIDs) & S 8125 LTV 5%, % TEN TREE
EORVERLHNIE, EHFWICBETRESORELR
SISHEMDL H 5, IREHHEE S SIS/TEN &, SIS/
TEN &4 6 A7 i 5 —HOERRTlIk L, 37
LIEBRAF T =l bDOTEhwr b fFadEZT
Vid,

for O@EAETIE, EERIREGELES SJS/TEN B
HTWE, BMMBERASEBIIETTAIENE, O
B RO BIE TS A, RBEFLETH LY, =
NHEOBEZEOH SWITRERERTRDIZAEEL, €0
BICERIE S e SNTES, BEEELTW Y,
SIS/TEN DFFEBFIIAHTH LA, Tod ) ki
T 5 L HRER S, B S0 7 A b ARG
L, FOHMICERPEES o CIRER, DE -1
e, MBZTEEETLIRETE LTI EEZBR

-

ol .

HLA 75 A%, PUESRHICEELTEY, 1T
Mg % LR & RECHS LTS, —4,
HLA 7 9 A 1, hRiE#iRs & 3id~Cofizic
BELTEY, YA VAHERRRTLEIEICLY, ¥
AN AR T A EEBUSIIKE (5T 5. ]S/
TEN O #EZHNIZ, HLA 7 9 A0 Tid4 {, HLA 7
F21THDEHLAATO206 WRELELTwAE I E
i, TOREIIT AN AEEPH S PO ThhrboT

BUREMEA S B L v ) FA DEZF VR T B8
%Tﬁé&%z%ﬁ&

HLA B c 2w OB TIESRE, FINEATROEEE S

N DA
A S AT e H b4 (MR e B e i e O

Byt

FUZBR - R EAZEIC N R L
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Introduction

Stevens-Johnson syndrome (SJS) is an acute inflammatory
vesiculobullous reaction of the skin and mucous membranes. It
was first described in 1922 by Stevens and Johnson, [1] both
pediatricians, who encountered 2 boys aged 8 and 7 who
manifested an extraordinary, generalized skin eruption, persistent
fever, inflamed buccal mucosa, and severe purulent conjunctivitis
resulting in marked visual disturbance. Subsequently, other
pediatricians reported that SJS was associated with infectious
agents such as Mycoplasma pnewmoniae, [2] and a viral ctiology

PLOS ONE | www.plosone.org

involving herpes simplex virus, Epstein-Barr virus, cytomegalovi-
rus, and varicella zoster virus [3]. On the other hand, dermatol-
ogists claimed that more than 100 different drugs were implicated
in cliciting SJS and its severe form, toxic cpidermal necrolysis
(TEN) [4,5]. The annual incidence of SJS and TEN has been
estimated to be 0.4-1 and 1-6 cases per million persons,
respectively; [6,7] the reported mortality rate is 3% and 27%,
respectively [8]. Although rare, these reactions have high
morbidity and mortality rates, and often result in severe and
definitive sequelae such as vision loss. SJS/TEN is one of the most
devastating ocular surface discases leading to corneal damage and
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loss of vision. The reported incidence of ocular complications in
SJS/TEN is 50-68% [7,8].

In the acute stage, patients manifest vesiculobullous lesions of
the skin and mucosa, especially that of the eyes and mouth, and
severe conjunctivitis. The loss of finger nails in the acute or
subacute stage due to paronychia was observed, has been observed
in almost all SJS/TEN patients with severe ocular surface
complications [9,10,11,12].

In the chronic stage, despite healing of the skin lesions, ocular
surface complications such as conjunctival invasion into the cornea
[10,11,12,13,14,15,16,17,18]. It is also reported that lid margin
keratinization and tarsal scarring, together with lipid tear de-
ficiency, contributes to corneal complications because of blink-
related microtrauma [19].

Elsewhere we reported that the frequency of carriers of the
HLA-A*0206 antigen is significantly higher among Japanese
patients with severe ocular surface complications than in other
populations [18,20]. Our single nucleotide polymorphism (SNP)
association analysis of candidate genes documented the associated
polymorphisms of several immune-related genes including 7LR3,
[12,17] IL4R, [14,16] IL13, [16] and FasL [15]in Japanese S]JS/
TEN patients with severe ocular surface complications. To
elucidate the detailed pathophysiology of SJS/TEN we performed
a genome-wide association study of SJS/TEN patients and found
associations between 6 SNPs in the prostaglandin E receptor 3
(EP3) gene (PTGER3) and SJS/TEN accompanicd by severe
ocular surface complications [11]. Moreover, gene-gene interac-
tion analysis in SJS/TEN patients with severe ocular surface
complications revealed that the interaction between 7LR3 and
PTGER3 exerted SJS/TEN susceptibility cffects, and there was

Gene-Gene Interaction between HLA-A*0206 and TLR3

a functional interaction between TLR3 and EP3 in a murine
experimental allergic conjunctivitis model. [12].

In the present study we examined the multiplicative interac-
tion(s) between HLA-A*0206 and 7 TLR3 SNPs (rs3775296
(uSNP), rs5743312 (iISNP), rs6822014 (gSNP), rs3775290 (sSNP),
rs7668666 (GSNP), rs11732384 (iSNP), and rs4861699 (gSNP))
associated with the SJS/TEN patients [12,17] as the onset of SJS/
TEN was associated not only with the administration of drugs but
also with putative viral syndromes [10,11,12,17]. HLA-A is
a component of HLA class I, which resides on the surface of all
nucleated cells and alerts the immune system that the cell may be
infected by a virus, thereby targeting the cell for destruction.
TLR3 recognises viral double-stranded RINA [21].

Results

We analyzed the genotypes for HLA-A and 7 TLR3 SNPs in
110 Japanese SJS/TEN patients with severe ocular complications
and 206 healthy volunteers to examine the interactions between
the two loci.

We found that HLA-A*0206 exhibited a high odds ratio for
SJS/TEN (carrier frequency: p=6.9x107'%, OR=5.1; gene
frequency: p=2.5x107°, OR =4.0) (Table 1).

We also found that there was a strong association with TLR3
rs.5743312T/T SNP (I/T vs T/C+C/C: p=25x10"5
OR=74), TLR3 rs.3775296T/T SNP (L/T vs T/G+G/G:
p=8.2x10"°% OR=5.8), TLRS r5.6822014G/G SNP (G/G vs
G/A+A/A:p=1.2x10"* OR =4.8), TLR3 r5.3775290A/A SNP
(A/JA vs A/GH+G/G: p=7.1x10"% OR=29), TLRS
15.7668666A/A SNP (A/A vs A/G+G/G: p=12x1073,
OR=2.7), TLR3 r5.4861699G/G SNP (G/G vs G/A+A/A:

Table 1. Association between HLA-A*0206 and SJS/TEN with ocular complications.

HLA-A Carrier frequency

Gene frequency

6.9%1071° 5.07

46.4% (51/110) 14.6% (30/206)

0% (0/110)

1.0% (2/206) 0.3 -

0% (0/110)

0.5% (1/206) 0.5 -

0% (0/110)

0.5% (1/206) 0.5 -

5.5% (6/110)

2.9% (6/206) 0.3 -

*3001 0.9% (1/110)

0% (0/206) 0.2 -

*3201 0% (0/110) 0.5% (1/206)

doi:10.1371/journal.pone.0043650.t001
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24.1% (53/220) 7.3% (30/412) 25%107° 4.04

5% (32/220)

0% (0/220) 0.5% (2/412) 0.3 =

0% (0/220) 0.2% (1/412) 05 -

0% (0/220) 0.2% (1/412) 0.5 =

2.7% (6/220) 1.7% (7/412) 0.4 -

0.5% (1/220) 0% (0/412) 0.2 -

0% (0/220)

2% (1/412)

August 2012 | Volume 7 | Issue 8 | e43650

_34_



