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Analysis of the association between the abnormal skin and intestinal barrier functio
n and food allergy.
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For the purpose of verifying the relationship between food allergy and the skin ba
rrier function, we examined the association of filaggrin (FLG) gene variation with clinical findings of fo
od allergy in infants.

Subjects were 116 cases of infants (9 months to 14 months old) who were suspected food allergy and referre
d to Fujita Health University Ban Buntane Hotokukai hospital or its related facilities. FLG loss of functi
on mutations, SNPs and copy number variations (CNVs) of FLG locus, were analyzed and their association wit
h clinical findings, and laboratory findings were evaluated. As a result, association of a SNP present in

the FLG gene promoter region with number of sensitized foods, and ImmnoCAP class of both egg and milk was

observed. This SNP was considered to be in linkage disequilibrium with unknown loss-of-function mutations

or promoter activity affecting its expression, and this finding is a new evidence suggesting the involveme
nt of FLG on food sensitization.

filaggrin



) X C—-19, F—19, Z2—19, CK—19 (Gt

1. WFZERRMA 4P D &

WA, R 7R EN T LV — 2 A L
RTWVWEDOEZNEHINTEY, FENY
THSREDIR TS, BWHURORBEIEE N L
TEYT LA —DOfEREKETL>TWND
ATREME MR STV D,

filaggrin & IR RICHBLL, FKEDNY
THERET R IC B A B 2 R LTV D08,
Palmer & filaggrin OFEHE 28 HL
(R501X., 2284deld) 27 b & —M:f7 758
FEOERGERKNFTHDZ EEHLITL
7= (Palmer et al. Nat Genet,2006;38:441-6.),
H A A Tk, Nomura & 23, Fa¥EA D R501X,
2284deld |2V | HERETELZ B S2554X
S2889X. S3296X. 3321delA 73 fERKF T
» 5 & L7=(Nomura. J Invest
Dermatol 2008;128:1436-41.), & 52, &
g B O EREE & OB E(Palmer. J
Allergy Clin Immunol 2007;120:64-8.)72 &
o7 L X —KEB L DOE L RESND
B, BYT LALX— L OBEITHA L TIER
A

2. WO BER

AAANEYT LIX—BELELRLIC
filaggrin Bl ZfftT L C. BT L /L ¥ —
B R EORFE T A — 42— b o % fEt
L. BT LA —FIEIC RIETT RGN T
HERE DB Z G 5.

3. DIk

SRIT. BT LV —Z 5, R
AR R, SO RS IRPE . B T EYRBE.
BERB. B2rE~X =T 4 b, THRET
LAX—Z 887 )=y (BmBEBERK
W) B2 Lz, E% 9 h AN 14 9
HDOFNRD 5 HIRGEE OFE 2157 116 4]
L7,

FHiEix, OME - 28I T, Hls, PRI
W (7 FE—MEER. BT LLX—
e O BELE . SE AR . FEE (07 R
E—MERER. BT LLX— KBS E,
T LR —PEERR) . REFE (FRRLRE,
IRE%HE, SERNTH) . BEALE OB
Wz OFRIERH (leL, A% 1 » HET, 1
H H UL BB AT, BEFLBBHLATE) . K
JERT R, (EAST score) AT mA RAHAIEH
& (bg/HLLF, bg/WLLT, b5g/WLL L) %
AL, OB L2k T, HBEERE. A
IgE fil, TARC, HURFFEAY IgE i JRE. 4
., hE, KE, ¥—F vy, zatrearvte
=) ZWPiE L], OFLG BrZEHR (AAX
N TRERI D 8 285 ;R501X, 3321de 1A, S2554X,
S3296X. S2889X. S1695X. K4022X., Q1701X)
B X O FLG K @ SNP (rs1933064 .
rs12730241) IZ2W Tl (X 1 ). Custom
TagMan SNP Genotyping Assay (Applied
Biosystems, Foster City, CA, USA) Z A
THEAT L 7=, R EAE F D copy number
variation (CNV) . Brown SJ % (J Invest

Dermatol. 2012;132:98) (Z L7=23\ . FLG &
f5F Exon3 [IZERELT- 2 O® long PCR #H
UWNTHRAT L 72

51933064 512730241

4 Excnl Exon2 Exond +
| LI ]

i e T

CXj“SAs“awgﬁw.l
1m$f'y7 IT[K}

RE01X 51695% 57554X 52889X 53296X

Q1701x

1 fRAT L7-#kResE e 8 L SN P, Nomura
% X0 5 H ek

Ka022x

WEEFALEE T JMP 8.0.2 (SAS Institute,
Cary, NC, USA) % 7=,

4. WFFERR

EORBNE, 9-14 » H (CE¥ 12 % A).,
B 67 B, £V 49 BT, 50%13 7 b B —4k
FFER W&, # IgE 1% 20. 0-194. 3 F
¥J) 60.5 (IU/ml) TdH-o7=, 17 #l (14.7%)
(2. FLG OEEFND 8 RO Enhiled bl
77 FLG DR L7 M —MR R & O
TR Lo T2M, b /D Eixt
T 5 RN 1gE OF ML FLC DZE R L ORI
WEEIE RO iz (p=0.039),

—J5. filaggrin BB LR O FHEIEEIC
FIET H2T rs1933064 1%, AER LI (G
1., p=0.029) BLOFHEIF (F2), A (F
3) ® ImmnoCAP 7 7 A LB (ZNhEh
p=0. 025, p=0.019) MNBDH LI, T B,
7 ME—MREROEELZR LI HICE
MZENEL T L7z (£ p=0.0055,
p=0. 0068, p=0.0063),

FLG i&{s¥ Exon3 & CNV (X, 7 b e—Mjk
EROMBEBF (F4), BEESCEMT LV
U DRBIESE E OBENRRO Lo,

ZIVET, FLG ORRESE AR L7 P E—
PERZJESS . BT LV — b ORHE A V) K
LA SN TE, SROHE~ OB T,
FLG #E{x ¥ promoter FEIKICIELET 5 SNP
(rs1933064) E3HEMIcBITFHEMT
I ASDBAED RN Y (FEAE) M O6ER S
(ImmnoCAP 7 Z R) L OFEREEINREN
oo 2O OB, &2 BEERIO FLG O
FERESE R B A G T 2 IER Z RV T HRR
LT,

ZOBEOFAA L LT, rs1933064 2% FLG
{57 Exon3 §HIE D CNV &#EE R EHICH 5
AREME ARG D HIU T, O\ & HEASCR
M7 LV U EWEE ORI A RRET LA, O
nNoHIxT_Cc@EtEchotz (4),

B XY, rs193306 1%, AEOMERERE %
EHR G BHDHVIEF, BBAICEELEH XD
promoter (&M &EHEI R EHIZH D EE XD
L. WTHIZ LA, BEIEIZ RIET FLG O
B 5 2 REd B E17-72 evidence & E X B



7.

L k. FLG&{nF @ SNP (rs1933064) & %,
HIRMIZBIT2EBMT VLY VBIEICEE
DOEIHENFED DAL, BYIEAIEIZ IFET R EN
U7 et o Bz T 580 L Ebh
7.

1 Rs1933064 genotype s EAERMT L L4 D B %

AR P-value
Q 1 2 3 4 5
TFLILT A
151933064 0.0297*
AA 13 20 14 g 14 14 (0.0055%)}
AG 6 10 7 1 1 32
GG 2 1 2 0 0o 0

* # Kruskal-Wallis test .
* AFOCAT P EFLERNT, TRHE—EEE . ncHERETROBEEE
=

22 rs1933064 genotype LB HEMIEDFR

ImmunoCAP
0 1 73 3 4 5 6 P-value
class
0.025**
Al 13 2 15 30 13 8 3 (0.0068%)
AG 7 1 6 11 0 2 0
GG 2 0 2 1 0 0 0
=*Eruskal-wallis st

SEFO AT PETAE LT TRE M M, rLGTREE R FA i B

#3 rs1933064 genatype&F R RMIEEORFE

ImmunoCAP
0 1, 2 3 4 5 6 P-value
class
0.019
Al 37 =] 15 14 7 4 1 (0.0063%)
AG 19 2 2 2 1 1 0
GG L) 1 4] 4] 0 4] 0

*=Kruskal-Wallis test
MEFOLC T Ao FTFE LT, FRE— 1S Aok R B il 1A

4 FLG copy number variation& 7 hE— M I8 # DR

P-
REH 20 21 22 23
value
ThE—tE
R 0.96
L 2 3 17 12 19
HY 4 6 14 13 20

Fisher exact test
5. FRRFEEWILEF
(WFFEREFHE . WFSE 3 L O TR 12
ERN 7))
Udestims) GG 13 14)
1. Tsugel, Ito K, Ohye T, Kando N, Kondo

Y, Nakajima Y, Inuo C, Kurahashi H,
Urisu A. Acute eosinophilic pneumonia
occurring in a dedicator of cytokinesis 8
(DOCKS) deficient patient. Pediatr
Pulmonol. 2014 49:e52-5. A
Nomura T, Tsuge I, Inuo C, Nakajima Y,
Tanaka K, Naruse N, Suzuki S, Ando
H, KondoY, Saitoh S, Urisu A, Effect
of Japanese cedar specific
immunotherapy on allergen-specific
TH2 cells in peripheral blood. Ann
Allergy Asthma Immunol.
2013;110:380-385. e

Nomura T, Tsuge I, Inuo C, Nakajima Y,
Kondo Y, Sugiura S, Murata H, Iguchi
T, Terada A, Saitoh S, Hashimoto S,

Urisu A, Food sensitization in

Japanese infants is associated with a
common Filaggrin variant.Ann Allergy
Asthma Immunol. 2013;110:388-390.
EHeA

Inuo C, Kondo Y, Itagaki Y, Kurihara K,
Tsuge I, Yoshikawa T, Urisu A,
Anaphylactic reaction to dietary oats.
Ann Allergy Asthma Immunol. 2013;
110:305-6.  ZFfA

Urisu A, Tanaka K, Ogura K, Naruse N,
Hirata N, Nakajima Y, Inuo C,
Suzuki S, Ando H, Kondo Y, Tsuge I,
Yamada K, Kimura, M. New approach
for improving the safety of oral
immunotherapy for food allergy. Clin
Exp Allergy Rev 2012; 12:25-28. 4
w7 L

Watanabe S, Taguchi H, Temmei Y,
Hirao T, Akiyama H, Sakai S, AdachiR,
Urisu A, Teshima R; Specific detection
of potentially allergenic peach and
apple in foods using polymerase chain

reaction. J Agric Food Chem. 2012;



10.

11.

12.

13.

7: 2108-15. #wi

Nakamura R, Ishiwatari A, Higuchi M,
Uchida Y, Nakamura R, Kawakami H,
Urisu A, Teshima R; Evaluation of the
luciferase assay-based in vitro
elicitation test for serum IgE. Allergol
Int. 2012; 61: 431-7. FEmihH

Tori1 S, Torii A, Itoh K, Urisu A, Terada
A, Fujisawa T, Yamada K, Suzuki
H,Ishida Y, Nakamura F, Kanzato H,
Sawada D, Nonaka A, Hatanaka M,
Fujiwara S.Effects of oral
administration of Lactobacillus
acidophilus 1.-92 on the symptoms and
serum markers of atopic dermatitis in
children. Int Arch Allergy Immunol.
2011;154:236. #aif

Taguchi H, Watanabe S, Temmei Y,
Hirao T, Akiyama H, Sakai S, AdachiR,
Sakata K, Urisu A, Teshima R.
Differential detection of shrimp and
crab for food labeling using polymerase
chain reaction. J Agric Food Chem.
2011 ; 59:3510. #eH

Caubet JC, Kondo Y, Urisu A, Nowak-
Wegrzyn A. Molecular diagnosis of egg
allergy. Curr Opin Allergy Clin
Immunol. 2011;11:210. ##HiA

Urisu A, Ebisawa M, Mukoyama T,
Morikawa A, Kondo N; Japanese
Society of Allergology. Japanese
guideline for food allergy. Allergol Int.
2011;60:221. #Hi72 L

Kondo Y, Tanaka K, Inuo C, Tsuge I,
Urisu A. A patient with salmon roe
allergy showing taxonomy-unrelated
cross-reactivity with sea urchin roe.
Ann Allergy Asthma Immunol.
2011;107:283. #aif

Wakasa Y, Hirano K, Urisu A, Matsuda

1

(

T, Takaiwa F. Generation of transgenic
rice lines with reduced contents of
multiple potential allergens using a
null mutant in combination with an
RNA silencing method. Plant Cell
Physiol. 2011; 52:2190.  #7¢

FayER) Gt 517)

THAEBRE., +Eb08%MT LLX—U
P TO DATE, #564[0] H ARz R F2 T
TN RS A A R, 2013FE11H2H
FHAEERE, F - FRIZBTH28M7
LV —~DXIE— BT L L F—D
FERE R — . FEeoln] B AN RS
PINEE S AT, 2013429 26-29H .
FTHAEEHE. BT LLX—DKIED
GEEE, FBIBEIAART T v 7 AT LLX
—WF9EE T T w7 A < 0AST F — T 120
13; 487, 20134E7H 28
FTHAEEHE. AT LILX—EFRD
—A—BT VILE—HA RT A —
HoSE| H AT L L ¥ — P FE KA
22T, 2013455 11-12H.
FTHAEERE. BT LALX—0OR 2
WICB T RN IGEREDER &
W7 LV — 2B D PURRR A IgE
AL OFEEE & BRPRIG . 5B24(nl, AT
UILX— e BERIR R E . Kk, 201
24E5H12H 131,

(XF) Gt off)

(PESER PEHE)
OiRdt Gt o)

L5 F5
FEE
MEFIF
FELA -
&

HEEAEA B
E N5

OFfsikit Gt o)

PAY N
LR
MEFIF
TEEH
T
IEFHA

E N5

(2 D)
R b

Briz/a L

6. HFFERER
(D AFFERA



FHA JEHE (Urisu Atsuo)
TR P R AR A2 KR R 2R - g
MeE&E S . 20193972

(2) WHgEsy 8
mL

(3) EHERTFEH
L



