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研究成果の概要（和文）：皮膚は我々の身体の外表を覆い、アレルゲンや病原体が身体の中に侵入するのを防いでいる
。哺乳類皮膚表皮のバリアは、角質バリアとタイトジャンクションバリアの２つの要素から構成される。皮膚の最表層
を覆う角質層のバリア機能不全が、慢性的な外来抗原の経皮的侵入の増加を招き、経皮感作が成立しやすくなることで
、様々なアトピー疾患の発症要因となると考えられている。角質の内側では、タイトジャンクションのバリアによって
アレルゲンや病原体の侵入を防ぎつつ、ランゲルハンス細胞がタイトジャンクションの外側から抗原を取得することで
免疫をつけるというシステムが働いている。これらの精緻な仕組みの解明を行った。

研究成果の概要（英文）：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.

研究分野：
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キーワード： 皮膚バリア　タイトジャンクションバリア　角質バリア　ランゲルハンス細胞
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ȩȨƥƭȊăĢÑLǆŖ�
� ǘƞMǉťÚƄLºǘK0-FǏĖHÿ
Ɛ_ÜÐ[ũȀG,['7\SGMǡĒ2ǘ
ƞð�L��bH9\F3A'åſ�ƎǮ
Ǆ�řƍYKX[wc}q��jp��ȤTJȥ
ũĵǔƜ Claudin-1 KO �drLǢş
ȤFuruse et al. J Cell Biol, 2002ȥKXZ&
ÑUFï¦ȜƞǍKŬǈƝJ TJ ��b2ą
õ<[7H2œY1HJDA':1:&7L
ƛǝ±ȏVǘƞ TJ ��bLƥƭ&ƅKÿ1
YÌPLƗâº�b��m�L¿ÉKČ<[
��bŬǈLƥƭMÊ4J9\F-J1D
A'7\MƞǍ�ÈƔƥƭǄL TJ ��bK
Č<[ǫǱ Ǹ2¤JâòG,[2&ǘƞ TJ
��b_æǟÛ<[ĹǗL õ�ï¦Ȝĵº
ȤƅK�}ĵºȥK06[ǘƞ TJ ��bŬ
ǈǨ¾ŐŷL õH-DAĹǗƝÒƴV&ǘ
ƞ TJ ��bƥƭLĀ3JȓĉHJDF-A'
Ķ(M&ǡĒ��bL�K TJ KX[ÿŞƄ
ǴL¿É_ȍ5��bŬũ2ąõ:&ǡĒ�
�b_ƮƦ:AļâM TJ ��bKXZ¿É
Ȏů9\[�Ő&��m���rƸǇ2ūƆ
ƮǶ_ TJ ��bÿKǽZÎ:&TJ ��b_
ÀDASSÿŞļâ_o����k<[H
-.&ƞǍLƄƉƝ�ÈƔƝ��bpr{�
Kŏ:-ŨĬ_ŇƩ:F-AȤKubo et al. J 
Exp Med, 2009ȥ' 
�
ȪȨƥƭLƟƝ�
� ŝƥƭLƟƝM&ƞǍL��bpr{�_&
ǡĒ��bH TJ ��bL©ȆLƄƉƝ��
bpr{�H&?LÌÃKąõ<[ÈƔKX
[��bpr{�1YJ[Ǜèpr{�H
:Fŀ/J0<7HG,[' 
Ȥ1ȥŹĭÛ:A��m���rƸǇLūƆ
ƮǶ·ȉ�h�s�H&l�x�oc}HL
ȋLƓƫƸǇȋ TJ ģĵ�h�s�LǢşȰ
³ůśL��m���rƸǇLūƆƮǶ2&
ǘƞ TJ XZVȩĒ�LƸǇĒKFÂů:F
-[LKČ:&ŹĭÛ:A LC M&ūƆƮǶ
_·N:Fl�x�oc}HLȋKŏAJ
TJ _ģĵ:&TJ ��bLÿÃLƊû_ŅƷ
<['7LÏĄ�h�s�_Ǣş<[' 
Ȥ2ȥ³ůśHŹĭÛĦL��m���rƸ
ǇLŬǈþÛLǢşȰ��m���rƸǇM
ŹĭÛ:F TJ ÿXZÿŞļâ_ãĨ:Aù
è&?LļâKČ<[ÈƔ_ĵƯ9>.[7
H2¨İ9\['?L�h�s�_Ǣş<[' 
Ȥ3ȥŰę0XOƖį�}ƞǍK06[ �� H
��m���rƸǇLÚĲþÛLǢşȰ�}
ƞǍK06[ TJ ��bH��m���rƸ
ǇLơª»ƌMŜǢœG,Z&ŰęƆĲHƀ
ƘĭƞǍƖįK06[ơª»ƌKE-FǢ
ş<[' 
Ȥ4ȥǘƞ TJ ��b�ǡǴ��bĮęĭƻĿ
ŬũLǢşȰǘƞMęKw��g���<[
ƹƿG,Z&ǘƞƸǇMøĝĒGLTÏǙü
ű:&ÏÛ:AĦ&AB�ĞB6 TJ _ģĵ&
?LĦ TJ _Ă-ǡǴHJ['ǡǴM�ćL
Ïá9_ƻĿ:F&ǘȘ1YșKȡđHJD

FÔ2\ǓC['7LǘƞƹƿLĮęĭ_ƻ
Ŀ<[ÏĄŬũ_Ǣş<[' 
 
ȫȨƥƭLŐŷ  
Ȥ1ȥ��m���rƸǇ&ǘƞƸǇ?\@
\K0-F claudin-1 _ƸǇƅƓƝKŭŉ9
>AŕL�e�wc�Ǣş_ǖ-&ŹĭÛ:
A��m���rƸǇLūƆƮǶHl�x
�oc}HLȋLƓƫƸǇȋ TJ ģĵ�h�
s�_Ǣş<[' 
Ȥ2ȥ��m���rƸǇ_ŻĂ9>A�|
��dr_ƌ-F&ÿŞĭL�~dƈǒųƶ
KČ<[ÈƔĵƯŬũK06[��m��
�rƸǇLĤÕ_Ǣş<[' 
Ȥ3ȥǘƞp�}LȫŮÆæǟÛĸŷ_ƌ-
F&�}ƞǍL TJ ��bũȀ_ǩƸKǢş
<[HHVK&Űę�b}��ĭƞǍƀ�§
ƚǘƞK06[ TJ ��bH��m���r
ƸǇLÚĲþÛ_Ǣş<[' 
Ȥ4ȥTJ ��bLĮęĭƻĿŬũ_Ǣœ<[
AUK&TJ ��b_ũĵ<[ǘƞ SG2 ƸǇ
H TJ ��b_Ă.ǘƞ SG1 ƸǇ_ßȗ:&
ȃµĄƛƇþÛ_Ǣş<['SA&ǡǴ��
bLĮęĭ2ĕ\FȂǡÛ_ġ3Ƕ7<Ɩ
įLƗĲ�h�s�_Ǣş<[7HKXZ&
ǡǴ��bLĮęĭƻĿŬũKE-FǢş
<[' 
�
ȬȨƥƭĵŠ�
Ȥ1ȥŹĭÛ:A��m���rƸǇLūƆ
ƮǶ·ȉ�h�s�H&l�x�oc}HL
ȋLƓƫƸǇȋ �� ģĵ�h�s�LǢş�
� ��m���rƸǇLūƆƮǶHǘƞl
�x�oc}HL TJ ģĵŬũLǢşLAU
K&claudin-1 conditional KO �dr_»ĵ
:A'ŝ�drH CD11c-cre �dr_Ń6è
^>&��m���rƸǇL claudin-1 ÏĄ
_ KO :A'claudin-1 _ĂDFV&��m
���rƸǇLǘƞÌL¸ǀ&ūƆƮǶL·
ȉHǘƞ TJ HL~yi�k&ŹĭÛĦLǘ
ƞ1YƢƞPLȁǵ&KþÛMǝY\J1D
AȤŜƛǘȥ'ǘƞ TJ HL~yi�kȄ¸
KM claudin-9 2ȕƬ:F TJ 2ģĵ9\F
0Z&claudin-1 Lŭŉ2 claudin-9 KXDF
ǚ^\AAUKǘƞƸǇHL TJ ģĵKE-
FǘƇ÷2Ƈ\J1DAHǃ/Y\A' 
� �
Ȥ2ȥ³ůśHŹĭÛĦL��m���rƸ
ǇLŬǈþÛLǢş�
� ��m���rƸǇKX[ TJ ÿ1YLļ
âãĨ2ƋºÌGILX.Jıǂ_ĿE1
KE-FǢş:A'ŴžĭǔƜļâ_ƞǍK
�yx<[H&ļâMǡǴKźǾ<[VLL
ǘƞ TJ KXZºÌPL¿ÉMȍ2\[Hǃ
/Y\['7Lŕ&��m���rƸǇLT
M&ǘƞ TJ ÿPHūƆƮǶ_ğN<7H2
æǈG,[AU&TJ ÿGƑUY\F-[ļ
â_ãĨ:F&ÈƔƳKŇƩ<[7H2G3
[H¨İ9\A' 
� S=&ovalbumin (OVA)Ŵžż_�drƞ



ǍK�yx:AH7]&IgG1īƱ2Ƌ;A'
7LīƱ2��m���rƸǇ½ąĭ1I
.1_ǭQ[ƁK±�LĈȝ_ǖDA'S=&
langerin-DTR �dr_q�{�b}ip�
ÍƉ:F&��m���rƸǇH langerin
ȑĭƢƞūƆƸǇ_ŭĂ9>AH7]&OVA
KČ<[ IgG1 īƱ2ŭĂ:A'�Ő&Ŋč
ƽƂčKXZƢƞūƆƸǇ_ŭĂ9>Aȇ
Ƌ÷�drK langerin-DTR �drȞȟ_ƪ
Ť<[H&��m���rƸǇM DTR _ƛ
Ƈ:F-J-2&langerin ȑĭƢƞūƆƸǇ
M DTR _ƛƇ:F-[�dr_Ĩ[7H2
G3['7L�drKq�{�b}ip�Í
Ɖ_07J-&langerin ȑĭƢƞūƆƸǇL
T_ŭĂ9>A�dr_»ĵ:F&OVA �
yx_ǖDAH7]&OVA KČ<[ IgG1 ī
ƱMŰęG,DA'<J^C&langerin ȑĭ
ƢƞūƆƸǇGMJ4&��m���rƸǇ
KXZ&OVA �yxŕL IgG1 īƱMƋ;F
-[7H2œY1HJDA' 
� ŮK&7LÈƔīƱ2ĈȒKƋºȍĩKÅ
-F-[7H_œY1K<[AUK&�~d
ƈǒLǘƞÔǊųƶ ETA _ƞǍK�yx:
FÈƔ<[7HKXZ&ETA LÊǺĻ¡KX
[ǘƞÔǊȤ�~dƈǒĭƃÄŪƞǍƘÁǁ
L�dr�|�ȥ_¨ȍG3[1KE-F&
�dr_ƌ-FŦǥ:A'ETA _ƞ�KŸÉ
<[H&ETA M TJ LÌÃGLT|r�v�
�ũĵǔƜ Dsg1 _ÏǢ:&ǘƞ TJ LÌÃ
GŴƕ_ģĵ:A'�Ő&ETA _�yx:F
VŴƕMƋ;J1DA'<J^C&ETA Mǘ
ƞ TJ _Ƿ/[7H2G3J-Hǃ/Y\A'
ETA L�yxKXZ IgG1 īƱ2Ƕ7DA2&
7LīƱMq�{�b}ip�_Ļ¡:A
langerin-DTR �drGMǶ7YJ1DA'
PBS _�yxÈƔ:AȇƋ÷�dr&ETA

_�yxÈƔ:AȇƋ÷�dr&ETA _�y
x È Ɣ : A q � { � b } i p � Í Ɖ
langerin-DTR �dr&L?\@\KE-F
ETA LǌǋŸčKX[x���q_ǖDA

H7]&ETA _�yxÈƔ:AȇƋ÷�dr
K0-FLT&ǘƞÔǊ2ŚıKĺÒ9\A
Ȥóȩȥ'±�XZ&��m���rƸǇK
X[ TJ ÿ1YLļâãĨ_®:AÈƔīƱ
2&ƗâĭǔƜļâKČ<[¨ȍÈƔH:F
Å47H2ÑUFĈǧ9\A(Ouchi et al, 
JEM 2011)' 
 
Ȥ3ȥŰę0XOƖį�}ƞǍK06[ TJ H
��m���rƸǇLÚĲþÛLǢş�
� Űę¬&b}��ĭƞǍƀįǄ&ĎęĭȠ
ȡƚįǄXZƞǍ_ńã:Fǘƞp�}š
Ǒ_ǖ-&TJ H��m���rƸǇ&ǘƞ
ÌūƆƸǇKE-FǢş:A'b}��ĭƞ
ǍƀLƗþL.C&ƵŎLT2ǝY\&OY
`Wȡđ_¶^J-H7]_ƋŦ:&ǘƞp
�}_»ĵ:A'b}��ĭƞǍƀǘƞGM&
��m���rƸǇK×/F langerin Ȑĭ
LǘƞÌūƆƸǇȤIDECȥLÎƇ2ǝY\
A'ƵŎLTLǘƞGM&ÏĄȈ 556Da L
sulfo-NHS-LC-biotin KČ<[ǘƞ TJ L�
�bŬǈMÀA\F-A'�Ő&ŹĭÛ:F
ǘƞ TJ ÿKūƆƮǶ_·N:A��m��
�rƸǇLŌMŚıKü×:F-A'ǐíŽ
-7HK&IDEC M��m���rƸǇKǻ
QFǘƞLŽ-H7]K¸ǀ:&ūƆƮǶ_
ŴĚŐëK·N:F0Z&ǘƞ TJ HL~y
i�kMǝY\J1DAȤóȪȥ'±�XZ&
��m���rƸǇH IDECLÚĲMƓJ[
7H2Ʃ9\AȤYoshida et al, manuscript 
under revisionȥ'                                           
óȪ� ŹĭÛ:A��m���rƸǇ2ūƆƮǶ_�K
ğȉ:F TJ H~yi�k<[ȤƤàȥLKČ:&IDEC
MŹĭÛ:F-J-��m���rƸǇȤȣƤȚȥXZ
VǘƞLŽ-H7]K¸ǀ:ȤȢǑƤȚȥ&ūƆƮǶ_
ŴĚŐëKë6&TJ HL~yi�kMǠċ9\J-' 
 
Ȥ4ȥǘƞ TJ ��b�ǡǴ��bĮęĭƻĿ
ŬũLǢş�
�� TJ��������
��	� 
� �drLǅLǘƞGM&țƲĒ_J<ķĚ
JƸǇMƾŐëKǞÓŰ:4¢`G0Z&R
H`ILùè&ȫĒ1YJ['ȫĒLƸǇ_
ÿÃ1YșK SG1&SG2&SG3 ƸǇHê¯6
[H&TJ M SG2 ƸǇéý2ņƣ<[ņƣȘ
LŘVb�h�ÃKąõ:&ǘƞ_ TJ ��
bLÿÃHÌÃKÜÐDF-['ǣ-ň/[
H&TJ ��bHǡǴĒLȋKM&ȩĒLƋ
3AƸǇȤSG1 ƸǇȥ1YJ[Ē2ąõ:F
-['�Ő&�}LǘƞGM&,SZ7LX
.JƾŐëKǞÓŰ:4¢`BȅǀMǠċ

                                                              
óȩ�~dƈǒųƶ ETA _�yxÈƔ<[H&ETA
LǌǋŸčKX[ÊǺĭLŴƕģĵ_ĺÒG3AȤ£
Ųȥ'�yxÈƔ:F-J-�drȤ�ŲȥH��m
���rƸǇ_ŭŉ9>A�drȤ�ŲȥGM7Lĺ
ÒÙŠMƇ\J1DA' 



9\J-'?LAU&țƲĒL�ƒÿÃL
SG1 ƸǇ2:N:NǝȂ89\F:S-&ǡ
ǴLƠ�LƸǇ2 TJ _ĿEH7\SGǦǼ
9\F3A':1:&ǘƞƸǇLǩƸJ�Ů
ÆǠċ&0XO apical ƸǇǎH basolateral
ƸǇǎLǩƸJǠċKXZ&�}K0-FV
TJ ��bHǡǴĒLȋK&ȩĒLƋ3AȤţ
_ÀĿ:F-[ȥƸǇ1YJ[Ē2ąõ<[
7H_œY1K:A'ßĒ�ƞG TJ LÿÃ
Lb�h�ƸǇǎKĐõ<[ gp135 ǔƜH&
TJ LÌÃLƸǇǎKąõ<[ cadherin ǔƜ
_?\@\&�}ǘƞGšǑ:AH7]&
SG1 ƸǇGMƸǇÊìK gp135 2Ïė<[
LKČ:&SG2 ƸǇGM ZO-1 LšǑKXZ
Ʃ9\[ TJ _ûH:F&apical ƸǇǎK
gp135 2&basolateral ƸǇǎK cadherin 2
ŧĭ_ĿDFÏė<['�Ő&SG3 ƸǇGM&
ƸǇǎÊìK cadherin 2Ïė<['?:F
ęK&apical ƸǇǎH basolateral ƸǇǎH
-.ƸǇǎŧĭ_Ʃ<ABȩĒLƸǇȤ<J
^C SG2 ƸǇȥB62&ƸǇȋLƄǴƪÚ
KČ<[��bŬǈ_Ʃ<Ȥ<J^C TJ Ŭ
ǈ_Ś<[ȥ7H2œY1HJDA(ó 3Ȱ
Yoshida et al, JDS 2013)'                                                
óȫ� �}ƞǍǘƞGM&TJ _ĿE SG2 ƸǇLT2Ƹ
ǇǎLƸǇŧĭ_Ʃ<'TJ LÿÃL SG1 ƸǇGM&
apical ƸǇǎ��h�G,[ gp135 2ƸǇǘȘÊºKÏ
ė<[L2Ǡċ9\A' 
 
� �drǘƞ&�}ǘƞK0-F&ǘƞp�
}&ETA ÍƉKX[ SG1-SG2 p�}Lßȗ
ĸŷH?\@\1YL mRNA ĽÎĸŷ_Ƨ
Ư:&�cj�b�cǢş_ǖ.7HKXZ&
țƲĒ�ĒGƅƓƝKƛƇ�Œ<[ȃµĄ
L���ac��k_ǖDAȤŜƛǘȥ'ŝ
ƥƭĵŠM&ĦĶ(2ǤƏ:F-[&Ɩį
ȃµĄŦƷKX[ŏǞLǘƞĮęĭƻĿK
Ȍ<[ÏĄLŅƷK0-F&ȆǜJøƨ|�
wHJ[7H2śĥG3[' 
 
������������
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� ǘƞǡǴ��bƦƼƖįLâòŅƷKX
[&ǡǴ��bĮęĭƻĿKȌ^[ŏǞòĄ
LŅƷ_ǖDA'ǡǴLĮęĭ2Ă^\[Ɩ
įH:F&ȂǡÛ0XOŴźŕLǡǴƜǑþ

Û_Ş<ȉĔ÷łǹǡÛƘ_ČǳH:F&â
òȃµĄLŅƷ_ǖDA' 
 įǄȫêXZĨAǕżXZm�� DNA _
ĽÎ:fjv��Ǣş_ǖDA'ØĭȃµƖ
į�|�KħDFǢş:AƺŠ&įǄ 3 ê2
Ëǿ:F��þƓSAMn��d�~�{
�þƓ_ĿEȃµĄMt����{b�u
c���w�_n�~<[ SERPINB7 LT
G,DA'9YK 10 êLįǄKE-FǢş
:AH7]&Êî2 SERPINB7 K��þƓ
SAMn��d�~�{�þƓ_ĿDF-
A'SA&-=\LþƓV&��{b�uc
���w�ŹĭKĪǜJ~�c�_ŭĂ<
[þƓG,Z&ŬǈñĂ÷þƓHǃ/Y\A'
±�XZ&ȉĔ÷łǹǡÛƘ2&��{b�
uc���w�SERPINB7 LŭŉƘG,[
7H2œY1HJDA (óȬȰKubo et al, 
Am J Hum Genet 2013)'                                                          
óȬ� ȉĔ÷łǹǡÛƘGMǡǴL��bŬǈ2¹�
:&ŴźKXZĊŔKƜǑþÛ_Ş<'SERPINB7 Mǘ
ƞțƲĒKƛƇ<[��{b�uc���w�G,Z&
įǄǘƞGM?LƛƇ2ŻĂ:F-[' 

SA&ǝE1DAþƓMÖăǄÙŠKXZb
qb¬KĜ4Ïė:F0Z&őŝ¬Kȩ�¬
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óȭ� ȉĔ÷łǹǡÛƘâòȃµĄþƓL¬äÏė 
+1000 ¬m����qej}L|�w��rXZ+ 
� ǘƞKMŪ(J��{b�u0XO��
{b�uc���w�2ƛƇ:F0Z&?L

� � � �

 ��� � � � 	

�
 � � � 	 � � �
� � �� � � � � 	 �
_� ��  � � 	 �

� � � � �

�

�

�

��

�

�

�

�

��

�



���rKXDFǡǴLĮęĭ2ÀA\F
-[Hǃ/Y\['ŝƛǝM&ǘƞǡǴLĮ
ęĭƻĿŬũLǢşKŏAJz��_Ň¼
<[VLG,['SA&ȉĔ÷łǹǡÛƘL
âò2œY1HJDA7HG&Ħ��{b
�uc���w�ǚÇƙŷJILŏ:-Ŷ
ƙŐŷLȊƛKVEJ2[ĵŠG,[' 
�
ȭȨ¤Jƛǘǯōư�
)ȖǪǯō*ȤǤȩȫ²ȥÊFŢǬ,Z�
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 Tmem79, 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 

by hair follicles regulates the trafficking of 
dendritic cells in skin. Nat Immunol. 
13:744-752, 2012. (doi: 10.1038/ni.2353) 

7. 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) 

8. 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/jid.2011.435) 

9. 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) 

10. 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) 

11. 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) 

 
)Ć´ƛǘ*ȤǤȬȩ²ȥ 
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 

2. 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 

3. 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 

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



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 

5. 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 

6. 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 
for Immunology, Chiba, Japan, 
2011.11.27-29 

7. 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 

8. 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 

9. 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 

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 

11. 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 

�
)óŗ*ȤǤȩ²ȥ�
1. 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) 

�
ȮȨƥƭƹƿ�
���ƥƭ°ǘǄ�

¥À�«ŶȤ������� ���"$ȥ�

ĳĴǂúĀĆ�ÝĆȄ�ǰĘ�

ƥƭǄƒçȰ����
�
��

�
���ƥƭÏľǄ�

āǲ�ȔǖȤ����������#�%$ �ȥ�

ĳĴǂúĀĆ�ÝĆȄ�ŋŁ�

ƥƭǄƒçȰ�����
���

ȤĚĵȪȬěĞSGȥ�

�

ŵď�ö®Ȥ����������#$ �ȥ�

ĳĴǂúĀĆ�ÝĆȄ�ǰĘ�

ƥƭǄƒçȰ	���
���

�
� �Āē� ĆȤ������Ȧ��!��$ȥ�
� �ĳĴǂúĀĆ�ÝĆȄ�ǰĘ�
� �ƥƭǄƒçȰ���

	�	�
�
�
�
�
�
�


