Q)
2010 2013

Analysis of the dynamic skin immune and physical barrier system by tight junctions a
nd Langerhans cells
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Skin barrier is constituted by the stratum corneum barrier and tight junction barr
ier. Insufficiency of the stratum corneum barrier predispose patients to atopic dermatitis via enhanced pe
rcutaneous allergen penetration and subsequent allergic sensitization. We discovered that epidermal Langer
hans cells penetrate through the tight junction barrier from inside to outside and take up antigens that p
enetrate through the stratum corneum but are limited to penetrate into the body by the tight junction barr
ier. In the atopic dermatitis patients, the tight junction penetration of Langerhans cells are increased i
n number, suggesting enhanced percutaneous sensitization against external allergens.



# XL C—19, F—-19., z—19 (Gtim)

1. FARBYFOE R

RRITFHEMOERIZEBWNTAHLD &4
REXYHHETHDH, ZNETITAENIE
FME—DRY T EINTERE, HilH - HEE
F-HHBICEDZA NV X7 va (Td)
k" 3 Claudin-l KO ~ 7 2 O fE#Hr

(Furuse et al. J Cell Biol, 2002) 2 XV .
W8 T FLEA R RS IR RERY 72 TS U 7 237
HETDZERHLNERoT-, LinL, 2D
HELIBELERE T N 7 OWF%E, FRicstin
HBWR~OIFFEME « 7 L7 DRAICKT 5
NYTHEOHRIZTEL SN TWARN-
Too TAVLEE - IERFIEE O TI N U T
X BREBEARDERFRTH DN . FKE T
ANY T A LT D EIT OARTE « LR

(FRlz e MARIR) 128 T HFEEL T NY T
BEFEM T HEDARTE & W o T2 ERIHI &, 3
BT NY TSSO RZ efRE & o T,
Fxlx, AEANY T OTIC T IZ X D4
BORANERG SN THENFEL, g
V7 &8 Uiz hiRIE T N TS EA
FLIESD—TF, T 7 noN v AR A R
Zefi A TI NUTHCEVH L, TIANY 7%
kol FHRGURE S T 7T 5 L&
WO OB « IENY T AT A
WZH LD E Z R LTz (Kuboet al. J
Exp Med, 2009),

2. HEDEW

AT DO BN, RIEDONY T AT Nk
AfENY T E T XU T O _EOWELHNY
TYAT AL ZFONANCFET DHREIC K
HZNRUT VAT ADLRHBEEY AT L L
LT|ARBTZETHS,

(1) B LT oA 2Ok
ERPEAD=ADE, #TF )AL FED
Mo BFEMALRE TI A 1 = X L OfEHT :
RIEHAD Z > v o ZHIIE O RHR 22 23
FHTI L0 1EFOMEEICCTEIELT
WADZx L, IEMHEL L7 LC 1%, #hikzeiE
PWIZLTCTrIF A M EDORICH TR
TJ IR L. Td NU 7 O OEREE 2 1R 5R
T D, ZDOHFAN=ALEfRITT 5,

(2) RIEH EIEHALZ D T PN 2
fa DEREZAV DFRENT © T v 7N AR
ML LT T 46 X o s kbus &2 B L=
G, TOYRICK T DR EERIL ST D
ERTFREIND, TORA =X LERITT 5,

(3) EWBLOEARE MEEIIBITAT] &
T VNN ZHIR OB REEAL OfENT - B B
RIEICHITD TI NY T LT F e A4
fa O EAEIIRMIATH YD . EFIRRE &%
JiE M 2 RGBS B DM AEAER I oW T
W5,

(4) R TI NY T « G T IEEVEHERE
FERE DN « RZIIF X — v A —"—F 3
M CcH O, EEMIITILEE TRy
FE L. b LTt 7272 —FE720 T Bk,
ZTDH% T RWAE LD, AEIT—ED
RS EMEREL T R BIEICEEE & 72 o

THBNED D, T ORBARM O EH M 4 i
Fid 20 FHEM 2 T3 2

3. MEDOEE

(1) ooy Afild, REMEENE
HIZE W T claudin-1 Z ARSI KR X
VWD 7 = ) XA TR 21TV, TEMEEL
T2y AMlaoRRERE 7T F
A b EORORFEMINE TI A b=
A LEREHTT 5,

(2) FovHnnvAMldEERSEZET
N T A ANT, ARED T RO KE#ER
IZX T D RERN IR T 5T 5 e
> AR DB E RN D,

(8) |EY— MO 3WILAIPLTIEZ H W
T, b MEJED T R 7 ki % G fAEAT
THEEBIT, EW - T NE—MEEER -
WERZIZBITD TI N T LT U A
HfE DEHIEZAL 2 T3 5,

(4) TI NV 7 OEF MR T 5
729012, TI NV 7 2R3 53R SG2 fil)la
E T NY T RS FEE SG1 Mz HEEL .
B FHRBAECE T T 5, £72, AENY
T OEFEENRAN CEALE S EHE 95
BOFREA N AL EMTT 52 L1280,
AE N T OFEEPEHERF R IZ O W THET
15,

4. WRER

(1) FEMEAL L= > 7o ZHE o #Hik
BRMEAN=ALE, FTF7F /A FED
o BFEAAAR T Rk A 1 = X L DT

TN AR O RHRZERE & F R

SF YA & D T R DR O 7= %
1. claudin-1 conditional KO ~ 7 & & {Efk
L7z, A~ 2 & CDllccre ¥~V A ZHITE
b, FUF AN Z[O claudin-1 45T
% KO L72, claudin'l #%k->TH., Z47
oo AR DR FENONLE, KRR ZEE O ff
BEERFETI Lo RNyx 7, EHELZOE
BN EE~OWEE, I[CEZR 7o
7o CR¥FELR) . RETI LD Ry X 7EAL
121X claudin-9 AEFE L T T BIEK I LT
F Y . claudin-1 ® KD claudin-9 (2L - T
T T2 DICR ML & D T FERIZ DWW
THREMPREN -T2 EEZ N,

(2) IRIEH ETEHALB D T TN A
Ja DOFEREZA L DfFHT

TN AR K D T 4B DB
FRENERNTED L) RERZE SN
WZDWTHRMT LTz, KIEMHEAPURZ L&
RyF+5E, PURITAEICRETDHHOD
T TIIZ XD IERN~DERANZERNLD & &
ZHbNb, ZTORE, T2 AN A O
I, FR T S~ BRRER A EIE T2 e
FAEETHATZD, TI A THEDO LN TS
FARSG LT, RERICIERTDHZLENTE
b ETREINT,

* 9, ovalbumin (OVAKIRIKZ ~ 7 A [



JEIZ Ny F Lin e Z A IgGLISENAE Uiz,
T DIRENT T NN AR AR E D &
IMEFRDBIZU TOEREZITT-, £7
langerin'DTR ~V A% Y77 U7 h¥xv v
WL LT, T U7 AL langerin
Btk R BhR e 2 R S 7= & 2 A, OVA
Wk D IgGL ISE BRI L=, —F, Tt
FREBE T X 0 B BRI 2 Kk S B
A< 7 212 langerin-DTR ~ 7 2 Bz %
W 2ne&, 77y Zflfaik DTR &%
L TW2aunW s, langerin B E B2 fERIR
X DTR #%H L CNDH~ T A%&G5 2 LR
T&D, ZOXTAZYTZTIVT hFv o a
A& 2700, langerin Bt E R RHIR IR O
I RS~ 7 A E/ERR LT, OVA /¢
v FEl{To7-E 2 A, OVAIZxT 5 IgGl i
FEIXIEH CThoTo, 7205, langerin 5
BEREENRMIRCIE e, 77y 2l
2L D, OVA Xy FHD IgGL B ITA L T
WD ERHBMNE R ST,

WIT, T DI B DY FERR T A (AR B 40 Ll
WTWAHZEEHLMNITHE=DIZ, 7Ry
K O R L HNFESR ETA 2 RJEI/ Ny TF L
THRETHZEICEY ETA D2 HEIZ X
BHEREHML (7 R o7 ERE M EME R R R E (B RE
DT AETIV) & TR TE D020 T,
~ U A HWTHRE L7z, ETA % FIZiEA
I5&. ETAIZTI O TOIRT AE YV —
LHERE A Dsgl #0fE L, R T ORM
TAKHEZI LTz, —F, ETA %Xy F LT
HIKRNTAE Ul ote, 7206 ETA L%
BT 225N TERVWEEZ LN,
ETA ®/ Ny FIZ X0 IgGLIGE D Z o 7228,
COREEITITIT MR EREE LR
langerin-DTR ~ 7 A TITE Z 5720 » 7=,
PBS Ny FGE LB AER < X ETA

LA ETA 2Ry FRE LB ER <D X
WZBWTDOH, REFIPAA B S
(K1) ., EXY, Fuo7nnr 2l
£ 5 TJ 4026 OHUREAS A2 It L T2 a2
2, REMEE APURICR T 2 TRifeE & LT
i< Z L 23D THEIFEEI 72 (Ouchi et al,
JEM 2011),

(3) EFBIOEARE NEEBICBITA T &
T VN AR O BYREZEAL D FRAT
EFA, 7 NE—MRERES, SEER
fflE RS L0 ARl TR — MY
BEITN, T & T 7w A, FEE
PRI I DWW TS L7, 77 b B —1ERZ
EROIFED S B, JBEDOLNR S, U
IRRIB kbl AR ER L, BV
— MEAERR LT2, 7 b E—PERERE R T,
T NN AR Z T langerin fE%
DFE R (IDEC) oA RO
Tro FIBEDOAHDEFE TlX, & 556Da @
sulfo-NHS-LC-biotin 2% 2K TJ D
U 7 EEREITRT- TV, — T, TEMEL T
R TI MR ZER Z X LT v 7
¥ ARMR DOENIAFNTHEIN L Tuvie, BB
WZ &2, IDEC 1E T v 7 b AR
RCREOENE ZAILE L, BHIRZEE %
ASEFHEICHIELTRBY, BE T LD Ry
IR (K2), LLEXD,
Z NN AR L IDEC OEREI TR 72 5
ZENRENT. (Yoshida et al, manuscript
under revision) ,

PBS
patch-immunize

ETA ;

patch-immunize

DT-treated LDTR
ETA ,i
patch-immunize ;

l 1B }.LA\{.LR VLA | ‘1‘;‘
17 FUBKE#R# ETA 23y FHET 5 &, ETA
DIFWEESIC K 2 2T EDKER A ZmE T& e (f
B) . RyFaEL T RNy R (RE) LTS
NN AR E RIS ETv T 2 (FBE) TIEZ oM
HlZh AT B A2 2 o 72,

langerin

occludin

Side view

occludin

2 IEM L LT v AR ik g & Bl
JERLTTI & Fyx 795 (KRE) oicxt L, IDEC
ML L TWRWT o s 2l (BRI K9
HEREOWNE ZAIAE L GEAERE) | BHREE %
AT AT, T & D Ry F o 73l snieu,

Ty FEE LA~ A ETA 23y
FHBELEZY 7TV T MRV UAE
langerin-DTR ~ 7 A, OFNFIITHONT
ETA OEEEFICE 2T v LoV E T2

(4) BEETI NU T - Y THEEVERERF
R D R bT
FEpE T 2N Y T8 i PEHEFFRERE DREHT -

~ D ZADOHDOFRETIL, HRE %2 72 TR
PRAMEIEHRE T CHHAIE LS WA TEY , 1
EAEDSGE, 3ENLRD, 3RBOMEE
MRS HIEIC SG1, SG2. SG3 i & 4 17
% e T X SG2 MfuFE £+ 25
Db 7 EINMINZAFTE L, £EE TJ N
7 O E NBNZ XY > TWnD, S0z D
LTI NU T EMEREORICIE. 1/E0E
T -MAE (SG1 i) N7 EMAFIEL T
Wb, — 5, B hOREZTIE, HEV DL
D IR I HATE L < WA 7ERE i 13842




SNV, FOn, FEREO—FHAO
SG1HENS LITUIXIRBI SN TLEWY, A
BEOE FOMIEN T 2FoL 2 Tl
INTE, LaLl, REMEOFEMZR =K
JoHiE, B X apical fUAAIE & basolateral
A OFEM e BIEIC LY B MW TH
TI NV T7 EAEREOMIZ, 1EDAE (B
EREFLTWD) ML L2 BBFET D
ZEEBMNT L, HE EET TS OSMi
DT EANHRAEIZRHIET 5 gpl3b B &
TJ ONEIO LI F/ET 5 cadherin &
ENZE, B PRETYERALEZEZA,
SG1 M@ TlTMila&/Eic gpl13s AT 5
DIZxt L, SG2 HlfjaTit ZO-1 o4z L v
REND TJ 5L LT, apical MfaEIC
gpl35 73, basolateral fifafE|Z cadherin 73
Wbt Z £ > CTHAT 5, — 77, SG3 M Ti,
M2 JEIZ cadherin AT 5, £ LT
W2, apical M & basolateral fffafk &
VD AR RS 2 R 7272 1 B oMl (T
bbH SG2 MifN) 72, MR oOwERE)
Wk D) THSRE R RT (T2bh T #%
BEAETD) ZERPALMNER-72(X 3:
Yoshida et al, JDS 2013).

b% k4 R EMEAIEZ SR E LT, R
R\ DOEZEIT- T2,

BE 3L X VE-MREY 7/ - DNA %
MH L7 Y — AT 2T o T2, BMEELRE
BT IUTHE - THRMT LTRSS, B 3 408
HBELCHARELERE R ITa L Ty FAT
nEREFOBBIZIREY TR T T —8
A e ¥ —%a— K425 SERPINB7 O
Tholc, SHIT 10 4 DBEFITHOWTHEAT
L7 Z2 A, &8N SERPINB7 (2T
FllFa R RAaTaEREF->TW
77, £, WIThoOZERYL, ar7—8A
VEEX —IEMHICHLER AL U ERET
LERTHY, HREIEIMER LE 2 b,
PLEXY, REMEEAIES, Yo7 T —
¥4 bt #—SERPINB7 OK#EIETH D
ZEMNHLMNER 572 (K4 : Kubo et al,
Am J Hum Genet 2013),

M3 b MERERTIE, T 28> SG2 Mo 23
JulE O 2 R4, T 04l SG1 HIlE T,

apical flilffufi~— 5 — T 5 gpl35 MR RISy
T HOBRBEINT,

JKITTEV BB

KITRLT 10 9%

patient (KDex8)

WS
TR ReE

N Talals ARG

4 EBREEHGE CIAEONY THEENMET
L., KRIZL VW EGICABE{%E KT, SERPINBT 13
SR IR RS D7 m T 7T —EAf e B2 —ThHY,
BEERE TIEZOREAN/HELL TV 5D,

Y UARB, B FRBIZBNT, RV —
k. ETA PRI X %5 SG1-SG2 > — h D Hif
FiELENENNE D mRNA HhiH FiE %

MU, w4 7T VAN EITO Z 82XV,

Tk E L CRREMICRE RTS8 G T
DTa Ty AV T EIToT (REE), K
WFFER R, A hFx DNEHH L T\ D, KA
BR TR K D HH O R EEERER I
B 20+ OHmBITB T, HEREBT —
B LB ERHFFTE B,

KIS E N Y T E G VEREFFRERE DRFYT -
KA N Y T REGHER B O FUR R I X
D FENY TR MERERH I B D BTHLIR T
DIRBEAT o T, AHEDOEFEIEN KD DR
B LT, Ak L OKRFFOME A GL

£z, RODo e ERITAMREZRIZL Y T
T NIIEL ML TEY, BARNZTHA
Lk FEANTIEE T AOEBHEAL
JEBBENND LEZ B (¥5),

9 = I - 2 Japan
Europe 379 Ah¥ 0

87 A2 A
A
Americas 181 A0 China
Africa 246 AFRt0O0 - 197 A8 A

G
REMSEAGEORRAL LHREFERER AT ITALELC
BAI1AA. PEICEIHETAAOREESA NS LEZISHE

X5 R R KR T2 RO A 1 i
~1000 A7/ 270l FOTF—FX—A LY~

FRIZIFEA R e T T —EEB LT 0
TT—FA e EX—REIELTBY, D




NI AL > THEDOEEMEN RN T
WHEEBEXLND, RFRIT, REZMAEOHE
W PR RS ORI B T2 7y — L A 1Rl
THLOTHD, £, BEEMENALED
FRBEA SN E o2 T 5% T T
—BA e X M RELEREOH LA
WHEORBIZL SN DIRETH D,

5. ERERWXE
GeEEams) GBH1 3fh) 2 THEHRH Y

1. Kubo A, Shiohama A, Sasaki T,
Nakabayashi K, Kawasaki H, Atsugi T,
Sato S, Shimizu A, Mikami S, Tanizaki H,
Uchiyama M, Maeda T, Ito T, Sakabe J,
Heike T, Okuyama T, Kosaki R, Kosaki K,
Kudoh J, Hata K, Umezawa A, Tokura Y,
Ishiko A, Niizeki H, Kabashima K,
Mitsuhashi Y, Amagai M. Mutations in
SERPINB7, Encoding a Member of the
Serine Protease Inhibitor Superfamily,
Cause Nagashima-type Palmoplantar
Keratosis. Am J Hum Genet. 93:945-956,
2013. (doi: 10.1016/j.ajhg.2013.09.015)

2. Sasaki T, Shiohama A, Kubo A, Kawasaki
H, Ishida-Yamamoto A, Yamada T,
Hachiya T, Shimizu A, Okano H, Kudoh J,
Amagai M. A homozygous nonsense
mutation in the gene for Tmem?79, a
component for the lamellar granule
secretory system, produces spontaneous
eczema in an experimental model of atopic
dermatitis. J Allergy Clin Immunol.
132:1111-1120.e1114, 2013. (doi:
10.1016/j.jaci.2013.08.027)

3. Yoshida K, Yokouchi M, Nagao K, Ishii K,
Amagai M, Kubo A. Functional tight
junction barrier localizes in the second layer
of the stratum granulosum of human
epidermis. J Dermatol Sci. 71:89-99, 2013.
(doi: 10.1016/j.jdermsci.2013.04.021)

4. Kubo A, Ishizaki I, Kubo A, Kawasaki H,
Nagao K, Ohashi Y, Amagai M. The
stratum corneum comprises three layers
with distinct metal-ion barrier properties.
Sci. Rep. 3:1731, 2013. (doi:
10.1038/srep01731)

5. Sandilands A, Brown SJ, Goh CS, Pohler E,
Wilson NJ, Campbell LE, Miyamoto K,
Kubo A, Irvine AD, Thawer-Esmail F,
Munro CS, McLean WHI, Kudoh J, Amagai
M, Matsui T. Mutations in the SASPase
Gene (ASPRV1) Are Not Associated with
Atopic Eczema or Clinically Dry Skin. J
Invest Dermatol. 132:1507-1510, 2012.
(doi: 10.1038/jid.2011.479)

6. Nagao K, Kobayashi T, Moro K, Ohyama
M, Adachi T, Kitashima DY, Ueha S,
Horiuchi K, Tanizaki H, Kabashima K,
Kubo A, Cho Y-H, Clausen BE,
Matsushima K, Suematsu M, Furtado GC,
Lira SA, Farber JM, Udey MC, Amagai M.
Stress-induced production of chemokines

10.

11.

1

(=

by hair follicles regulates the trafficking of
dendritic cells in skin. Nat Immunol.
13:744-752, 2012. (doi: 10.1038/ni.2353)
Kawasaki H, Nagao K, Kubo A, Hata T,
Shimizu A, Mizuno H, Yamada T, Amagai
M. Altered stratum corneum barrier and
enhanced percutaneous immune responses
in filaggrin-null mice. J Allergy Clin
Immunol. 129:1538-1546.e1536, 2012.
(doi: 10.1016/j.jaci.2012.01.068)

De Benedetto A, Kubo A, Beck LA. Skin
barrier disruption: a requirement for
allergen sensitization? J Invest Dermatol.
132:949-963, 2012. (doi:
10.1038/31d.2011.435)

Kubo A, Nagao K, Amagai M. Epidermal
barrier dysfunction and cutaneous
sensitization in atopic diseases. J Clin
Invest. 122:440-447, 2012. (doi:
10.1172/JCI57416)

Matsui T, Miyamoto K, Kubo A, Kawasaki
H, Ebihara T, Hata K, Tanahashi S,
Ichinose S, Imoto I, Inazawa J, Kudoh J,
Amagai M. SASPase regulates stratum
corneum hydration through
profilaggrin-to-filaggrin processing. EMBO
Mol Med. 3:320-333,2011. (doi:
10.1002/emmm.201100140)

Ouchi T, Kubo A, Yokouchi M, Adachi T,
Kobayashi T, Kitashima D, Fujii H, Clausen
B, Koyasu S, Amagai M, Nagao K.
Langerhans cell antigen capture through
tight junctions confers preemptive
immunity in experimental staphylococcal
scalded skin syndrome. J Exp Med.
208:2607-2613,2011. (doi:
10.1084/jem.20111718)

=¥ER) G4 1)

Kubo A, Ishizaki I, Kubo A, Kawasaki H,
Nagao K, Ohashi Y, Amagai M. The
stratum corneum comprises three layers
with distinct barrier properties to metal ions.
International Investigative Dermatology
2013, Edinburgh, 2013.5.8-11

Kubo A, Yoshida K, Yokouchi M, Ishii K,
Kawasaki H, Ebihara T, Nagao K, Amagai
M. Dendritic cells penetrate epidermal tight
junction barriers to uptake external
antigens: a possible involvement in atopic
dermatitis. Molecular Structure and
Function of the Apical Junctional
Complex in Epithelia and Endothelia 2012,
Melida, Mexico, 2012.10.30-11.7

Kubo A, Ishizaki I, Kubo A, Kawasaki H,
Ohashi Y, Amagai M. The stratum corneum
comprises three layers with distinct barrier
properties, as revealed by TOF-SIMS
imaging. 62nd Montagna Symposium on
the Biology of Skin 2012, Portland, Oregon,
2012.10.11-13

Kubo A, Ishizaki I, Kubo A, Kawasaki H,
Ohashi Y, Amagai M. High-resolution




10.

11.

TOF-SIMS Imaging reveals Multi-layered
Barrier Structure of the Stratum Corneum of
Skin. 19th International Mass
Spectrometry Conference, Kyoto, Japan,
2012.9.16-17

Kubo A, Yokouchi M, Atsugi T, Ohyama
M, Amagai M. Investigation of the tight
junction barrier in hair follicles and
sebaceous glands. The 36th Annual
Meeting of the Japanese Society for
Investigative Dermatology, Kyoto,
2011.12.9-10

Yoshida K, Kubo A, Kawasaki H, Nagao K,
Amagai M. Langerhans cells but not
Langerin-negative inflammatory dendritic
epidermal cells gain access to the
environment outside the tight junction
barrier in atopic dermatitis skin. 2011 The
annual Meeting of the Japanese Society
Jfor Immunology, Chiba, Japan,
2011.11.27-29

Kubo A, Yoshida K, Yokouchi M, Ishii K,
Kawasaki H, Ebihara T, Nagao K, Amagai
M. Langerin-positive Langerhans cells but
not Langerin-negative inflammatory
dendritic epidermal cells penetrate
epidermal tight junction barriers in atopic
dermatitis. 12th International Workshop
on Langerhans Cells, Innsbruck, Austria,
2011.10.4-6

Yoshida K, Kubo A, Yokouchi M, Ishii K,
Kawasaki H, Ebihara T, Nagao K, Amagai
M. Langerin-positive Langerhans cells but
not Langerin-negative inflammatory
dendritic epidermal cells penetrate
epidermal tight junction barriers in atopic
dermatitis. 41st Annual Meeting of
European Society for Dermatological
Research, Barcelona, Spain, 2011.9.8-10
Ouchi T, Kubo A, Adachi T, Kobayashi T,
Kitashima D, Fujii H, Clausen B, Koyasu S,
Amagai M, Nagao K. Langerhans cell play
an essential role in inducing protective
humoral immune response subsequent to
antigen uptake through tight junctions. 41st
Annual Meeting of European Society for
Dermatological Research, Barcelona, Spain,
2011.9.7-10

Kubo A, Ishizaki I, Kubo A, Kawasaki H,
Ohashi Y, Amagai M. High-resolution
TOF-SIMS imaging and sequential
immunofluorescent analysis of
multi-layered barrier structure of the mouse
skin stratum corneum. 59th ASMS
Conference on Mass Spectrometry and
Allied Topics, Denver, Colorado, 2011.6.9
Yoshida K, Kubo A, Yokouchi M, Ishii K,
Kawasaki H, Ebihara T, Ohyama M, Nagao
K, Amagai M. Human epidermal tight
junctions are functional and allow
penetration of activated Langerhans cell
dendrites. 71th Annual Meeting Society for
Investigative Dermatology, Phoenix,

Arizona, 2011.5.5

12. Kawasaki H, Nagao K, Kubo A, Hata T,
Mizuno H, Yamada T, Amagai M. Impaired
stratum corneum barrier and enhanced
percutaneous immune responses in filaggrin
knockout mice. 71th Annual Meeting
Society for Investigative Dermatology,
Phoenix, Arizona, 2011.5.5

13. Yokouchi M, Kubo A, Kawasaki H,
Amagai M. Maintenance of intact epidermal
tight junction barriers in filaggrin-deficient
mouse models. The 35th Annual Meeting
of the Japanese Society for Investigative
Dermatology, Wakayama, Japan, 2010.12.3

14. Kubo A, Nagao K, Yokouchi M, Yoshida K,
Sasaki H, Amagai M. Langerhans cell
dendrites penetrate through epidermal tight
junction barrier during foreign antigen
uptake. 70th Annual Meeting Society for
Investigative Dermatology, Atlanta,
Georgia, USA, 2010.5.6

(&) G 1F)

. Kubo A, Nagao K, Amagai M., Springer,
“Molecular Dermatology: Methods and
Protocols”, 3D visualization of epidermal
Langerhans cells. Methods Mol Biol.
961:119-127, 2013 (doi:
10.1007/978-1-62703-227-8 5)

1

6. HFFEHERR

(D) AFgERFTE
JA% Z=15 (KUBO, Akiharu)
B EFR AR - R - GEAD
e85« 70335256

(2) WFgE o
KA FEAT (AMAGAI, Masayuki)
B EFR R - [EFE - B
Wh5e8 35+ 90212563
(CERk 2 4 F T)

KB I (NAGAO, Keisuke)
BEESR BN - R - GEAD
e85 40286521

Kl # (00YAMA, Manabu)
BEIEREAKE - ERER - AN
TFge3 5 10255424



