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WFFER R O E (3£3C) : Bullous pemphigoid (BP) is the most common autoimmune
blistering disorder that preferentially occurs in elderly people. To analyze the precise
pathomechanisms of BP and to develop a novel therapeutic strategy for BP, we tried to
develop a novel active disease model for BP of which lymphocytes, autoantibodies and
autoantigens have been humanized. First, we generated COL17-humanized/Nod-Scid mice
by crossing COL17-humanized mice with immunodeficient NOD-Scid mice. Next, we
developed CHO cells which persistently produce anti-human COL17 IgG4 antibodies using
circulating  lymphocytes from a BP patient, and injected them into
COL17-humanized/Nod-Scid mice. Injected CHO cells could survive in the recipient mice
for a long period and continuously produce anti-human COL17 IgG4 in vivo.

AR E R
(EHHAL : 1)
[ERETENN [EESE s
2009 428 21, 200, 000 6, 360, 000 27, 560, 000
2010 428 8, 200, 000 2, 460, 000 10, 660, 000
2011 4R 6, 800, 000 2, 040, 000 8, 840, 000
R
FEE
&t 36, 200, 000 10, 860, 000 417, 060, 000

TREs B« R 3

BAFE DL R - MH - WRSRERIRIES: - BFRF

F—U— N HORERE - KEMEREE - 1 7TR=a -7 -t Mevw U R - REET IV
#¥ - CHO #ifd - NOD—Scid

1. BB O R EE R CHERT D5 L LBEEOHVE
TR (bullous pemphigold: BY) | o peme jomisieci 5. BP 12, R AZURINES



SIS IE I EHE R E 2 40 5 3R AL A

NITAEY LR TFD1OTHD
XVIT B2 5 —/4" > (COL1T) (x4 2 HOH
KRV RIET D, BIBEREAT oA FE2R
F LT 2R R GIEIR ORI G NEB
ROWBFIED FERTH D720, RYIEPFF.
FERIFFH T & Vo T EMITh Db 2 HE R
BIERAKRE 2R E 72> T D, 5T,
RIEF DD 7 IR BBRE B 72 TR L PR 8 2
B TH D7, BP BFH A CHURZIGH] L7k
BETIVEMDEE LR o> 72728 BP O
HBRIERBII N E CREChH 72, i
iE, w7 2Lt O COLIT HUF T E h—7 |2
BIFLT IV BEAINKRES B2 D20, B
FHOHKRZ Y Z~F5 L TH ACHUK
W~ U ARRILEBIZIEE LW ThH
Do & THIRARERE I, o rEMFHNT
Tua—FIZXY LT ) v I T UMY RE
VERLL I Z D~ 7 A~t h COL1T cDNA %
AT DI ET, B b COLLT DA% 3R L
JETHET 5 COLIT 522 b Mb~ v 2 & {Ef
L7z, #LTCOLI7 & Mb~ ™ 2~ BP
IgGZ# T 52 LICKVRIET HBPET L
~ U AERNZ A FUTSERNT TR TR L

7~ ( “Humanization of autoantigen.”

Nishie W. et al, Nat Med 13: 378-383, 2007),

UL, B3 1g6 257 2E7 L TIER
IR—IBPETH Y | SIEERPEREST 22 L T
PR HUA Z PEAE T 2 EBR D BP BE DR
R ETDTEEN TN D Z &b, TRIEED
B ITIX R D BE LT 28 L WERE
ETNVNULERATRTH D,

2. HFEEDEW
AWFFETIL, b ORI OBAE % 7]

TR ERE~ T AD C0LIT 2 MEL,

Z® COL17 & MbmEAREe~ 7 A~ BP B
KHIMEEREZBMT 5 Z &L TEHEHR. &
FEROTNL B MEEu, EBRO BP BEIC

MO TR e MEBP 7277 4 7ET IV
AR D, 2 DEBEOBE OFFREIHGRD T
B LR BT T VMER S L2 BRITIE, BP
DIFFEMT OFEMBP O THL N E 2D Z
EATM A, R BRr AR REIEBHE 3 ATRE & 7
e IDWEKRT 7T 47T NOFEZ, M
D H OSSR E O REMEI . BB RATENR
HEOBRFBIZBIGHT 2 ZENTE 5,

3. WEDFE
(1) COL17t MbmEFRE~ T 2 DIER

Fex PP TITHER L72COLLTE ME~ T R

(Nishie W. et al, Nat Med 13, 378-383,

2007) Z MW THRIEARE~ T ADCOLLT% b
ME L7z, BARAIZIZCOLITE ME~ D R &

TRV AL/ L, ENITL>THS
Nle~ U AREOREZED TN Z & T,

RAEHIICCOLITE MEREAR R~ T A %135,
ARl R=RERDHFERRYT AL LTE
kU RERAF I TZNOD-Scid~v 7 A &

MWz, COL1TE M~ DRIy 7 75w

¥ RMCSTBL/6TH HToh, A—FRKar v
=y JEERWTNY 7 7T D RENod
~ScidiZ L7ZCOL17TE hME-Nod-Scid~ 7 A%

ERL L 7=,

(2) BPERERMEM Y >/ EROERER & A
FEROBPEE RIE MBI JAT L, BPAEE
KM ORI E AT, EBUA L AIZED
PLCOL1T TgGHUIAR % FiftpE A= 3 2 BPIEE R
IMARFEALBHIAE 7 & — 2 2T LTz, BRAY
(ZIIBPAEE ARG U >/ ER A B L . B
vy — 2 —ToRER I LEBV 2 ks S |
RICACARRRE 2 /ERL U 72, 2 OAIARKE 2 BRA
oA L. ¥ BIE OPUA(N A COL17 NC16A EL
ISACHIE L, Btk m—r&@E Lz (Li
Q, et al. J Immunol 185: 7746-7755, 201
0) (K1), ZOBMas v—2%C0L17E k
{E-NOD/scid~ D A~ L, i HFHLiAAm D



HeR 2 BlEE LT,

I, Pt FCOL17T-TgGAfiik Z Frfgi I PE
A % CHORMARE A AFE S U 72, 2 1 LARITIC
PERE KM Y v RERND 7 7 —VF 4 AT
LA {EZEHAWT, B RCOL1T NC16A% #85%3
%1g6 Fab”7 T 7 A > F&{ERLI L7~ (Wang G,
et al. Am J Pathol 176: 914-925, 2010),
% OFabfIk DBAs 1%, 1gGADF ek Z i
FIANTER T B — TR AATe = & T, HLCOLL
7 NC16A IgGafiik=a s A NT 7 MaAFRL
= (K2), 7 #—%CHO (Chinese Hamste
r Ovary) Mil@ic b7 A7 =27 v gL,
B2 B3E R OHICOL1T-NC16A TgGABLIRFEA:
TR L7z, £ DOCHOME %A, COL1TE RME-N
OD/scid~v D A~BAE L, I FHHUAANOHER
B LT,

1FN~ @@ B ———

‘Q‘@M W)
PEALURMDST  XWDSUESHASLONE  EVESRSU. DHREATLSES
e —
=R = aads

#COL17 IgGREE 2 RET B ﬂ%*ﬁﬁfﬁcowlsﬁ&i B8BTS

E18PEERMMF LB N—2 DR

RpnI

e |

‘ Fab B4-2 (WangG, et al.) ‘ ‘ human 1gG4 |

B2 #1COL17 NC16A IgGatiiAav ATV~

4. WFIFERE
(1) COL17t MbmERE~ T 2 DIER

FHIMTCOLITE Mb~D 2Dy 7 75
7 R%&Nod-Scidftb 5 72T,
V= I EEHNTANy 7 7 a AT
o>, NUBEOHMR T~ 7 adT T4 b

ZE— R

~—h— (SSLP~—Hh—) ZHW\WTHF / AR
7 V) —=2 T %IV, RecipientRAFEIE T
N AREI N EREZSE L, I oE

HZ21T> 72, NSIZEWT, 98. 5-100%DNOD-S
cidbDBEATZEEIEF S, BEO L)L
WCEBEL-EE X T, Pk FCOL1THUA Z H]
WC, FIEIZEBIT D E RCOLITH /R 385

B3 coL17EME-NOD-Scid R R KIS I & 1+ BERCOLI7 DR

Zffgas L7z (M3),

(2) BPEAFERMHM Y /SEROBER LA

BPHE RA I U > 7Bk 2> B 1R L 72 HTCOL
17 NCI6ABUIARZ PEAS 2 RFE/LBHiNE 7 = —
> % COL1TE MME-NOD/scid< 7 A~1X10° |
1X10" cells/ mouseDHifRE CTH A L7273,
BA%L, 2. 3EEZOMIEHIZHICOLLT NC
LBAFTIRITHERE C&E e o T,

RIZ, Pt FCOL1T-TgGAHIAR & Frfsin I pE
A9 5 CHOMIE 2 COL17 & RME-NOD/scid~ 7
AT5X10° cells / mouseDHIaE THEA L
=L 2 A, BABSED~ D AMIE & 3fEAHR
L C#lE L7-C0L17 NC16A ELISAfEI0. 33
(BEtE=y hr—i1.19, ko ho—
JL10.03) & BEMET, MmiEHIcHie RCOL1T-1g
GADPEA RS S To, L HURE LIS
WT, BA%LE L 16D~ 7 2RI
LH1g64DiEN LN (K4 ), Fi,
HIEPUAMBREIZIBW T, BAKI6EE O~
U A MIEIgCAUIBEETH -7 (K4 ), L
L, v U RICHA LR EZEOHBLITA OGN
minote (M5), BUE, MiATEMORRE



RRIEMISRE 2 E LB TH 5, AW
Lk MeGahtiRaE W o7z, RTickiT 5
HARTEYE(L N R+ CTh 2 FIREMENR B 2 &

iz, £z, NOD-Scidft L7z~ T A& H\iz
Z L CTHITEMEALEEDMES | RIS AL G
A TCWHHREEL B Z bz, 4%IE. BA
I 5 MBSt e & 2 BRGET L. i
fEL7=EE0 s & Tn ZHEC LTV TFE

Thbd, Fio. MREMECE I LT
9 AT, MEOHMF R LB E ORI L TN,

HAEMKERZE (CHOMMBMEB ALY IRKE)
5W 16W

HILHUARIEEL ( CHOMIBEB ALYV RME)
16W

EEErEE
4 cHO#EREEFE ALT=COL17EME-NOD-ScidY I R DI EE

R T HEET IS IETEL F-CHOMARD

K5 CHOMIMEZEFS A LT=COL17EME-NOD-Scid< ™2 R D 4AE]

(3) #&5E

AHFFET, COLITE Mb~ T 2 DR
fEizhlEh U, HuikpEECHOMIE S & IR AR 25
ARETH DI L 2R TE, SHITFERED
BP R R AYIML A COL17 & ~ENOD-Scid~ 7 &
BT 52 LT UL oSER - HUE - HURO
R2TxE MhL7z5%Eete M7 77 ¢ 7BP
Y URETVEAER L B A T = X L
RBFHIBFRIEORBIISA L T FET

Ho,

5. ERRERLE
(RFFEAREEE . WFSE 003 M ONHLEERFZE 3 1
=Y

CdERERm =) (FH 1 6148)

1. Natsuga K, Nishie W, Shinkuma S, Ujiie
H, Nishimura M, Sawamura D, Shimizu H:
Antibodies to pathogenic epitopes on
type XVII collagen cause skin fragility
in a complement—dependent and

—independent manner. J Immunol 188:

5792-5799, 2012. ZEHE

2. Ujiie H, Shibaki A, Nishie W, Shinkuma
S, Moriuchi R, Qiao H, Shimizu H:

Noncollagenous 16A domain of type XVII
collagen—reactive CD4+ T cells play a
pivotal role in the development of
active disease in experimental bullous
pemphigoid model. Clin Immunol 142:
167-175, 2012. #FH¢

3. Natsuga K, Shinkuma S, Kanda M, Suzuki
Y, Chosa N, Narita Y, Setoyama M, Nishie
W, Akiyama M, Shimizu H:

Possible modifier effects of keratin 17
gene mutation on
keratitis—ichthyosis—deafness syndrome.

Br J Dermatol 166: 903-905, 2012. At

4. Umemoto H, Akiyama M, Yanagi T, Sakai
K, Aoyama Y, Oizumi A, Suga Y, Kitagawa
Y, Shimizu H:

New insight into genotype/phenotype
correlations in ABCA12 mutations in
harlequin ichthyosis. J Dermatol Sci 61:
136-138, 2011. #EFA



5. Tanimura S, Tadokoro Y, Inomata K,
Binh NT, Nishie W, Yamazaki S, Nakauchi
H, Tanaka Y, McMillan JR, Sawamura D,

Yancey K, Shimizu H, Nishimura EK:

Hair follicle stem cells provide a
functional niche for melanocyte stem
cells. Cell Stem Cell 8: 177-187, 2011.
EoE ]

6. Osawa R, Akiyama M, Tzumi K, Ujiie H,
Sakai K, Nemoto—Hasebe I, Yanagi T,
Koizumi H, Shimizu H:

Extremely severe palmoplantar
hyperkeratosis in a generalized
epidermolytic hyperkeratosis patient
with a keratin 1 gene mutation. J Am

Acad Dermatol 64: 991-993, 2011. #fHi

7. Natsuga K, Nishie W, Shinkuma S,
Nakamura H, Matsushima Y, Tatsuta A,
Komine M, Shimizu H:

Expression of exon—8-skipped kindlin—1
does not compensate for defects of
Kindler syndrome. J Dermatol Sci 61:
38-44, 2011. HEFAH

8. Natsuga K, Nishie W, Shinkuma S,
Nakamura H, Arita K, Yoneda K, Kusaka T,
Yanagihara T, Kosaki R, Sago H, Akiyama
M, Shimizu H:

A founder effect of c. 1938delC in ITGB4
underlies junctional epidermolysis
bullosa and its application for prenatal
testing. Exp Dermatol 20: 74-76, 2011.
EoE ]

9. Natsuga K, Akiyama M, Shimizu H:

Malignant skin tumours in patients with

inherited ichthyosis. Br J Dermatol
165: 263-268, 2011. #FH:

10. Murrell DF, Daniel BS, Joly P,
Borradori L, Amagai M, Hashimoto T, Caux
F, Marinovic B, Sinha AA, Hertl M,
Bernard P, Sirois D, Cianchini G,
Fairley JA, Jonkman MF, Pandya AG,
Rubenstein D, Zillikens D, Payne AS,
Woodley D, Zambruno G, Aoki V, Pincelli
C, Diaz L, Hall RP, Meurer M, Mascaro JM,
Jr., Schmidt E, Shimizu H, Zone J,
Swerlick R, Mimouni D, Culton D,
Lipozencic J, Bince B, Bystryn JC, Werth
VP:

Definitions and outcome measures for
bullous pemphigoid: Recommendations by
an international panel of experts. J Am

Acad Dermatol, 2011. ZEHA

11. Lin HY, Yanagi T, Akiyama M, Iitani
MM, Moriuchi R, Natsuga K, Shinkuma S,
Yamane N, Inokuma D, Arita K, Shimizu H:
Childhood subepidermal blistering
disease with autoantibodies to type VII
collagen and laminin—332. Br J
Dermatol 164: 452-454, 2011. #TF¢

12. Kusajima E, Akiyama M, Sato M,
Natsuga K, Shimizu H:

Type XVII collagen ELISA indices
significantly decreased after bullous
pemphigoid remission. Int J Dermatol

50: 238-240, 2011. #LHi

13. Kikuchi K, Natsuga K, Shinkuma S,
Nishie W, Kajita S, Sato H, Shimizu H:

Subepidermal blistering disease with 3



distinct autoantibodies: Anti—-BP230,
anti—laminin gamma—1, and

J Am Acad Dermatol
65: 878-880, 2011. #HE

anti—laminin—-332

14. Fujita Y, Yoshioka N, Abe R, Murata
J, Hoshina D, Mae H, Shimizu H:

Rapid immunochromatographic test for
serum granulysin is useful for the
prediction of Stevens—Johnson syndrome

and toxic epidermal necrolysis. J Am

Acad Dermatol 65: 65-68, 2011 #Ht

15. Li Q, Ujiie H, Shibaki A, Wang G,
Moriuchi R, Qiao HJ, Morioka H, Shinkuma
S, Natsuga K, Long HA, Nishie W, Shimizu
H:

Human IgGl monoclonal antibody against
human collagen 17 noncollagenous 16A
domain induces blisters via complement
activation in experimental bullous
pemphigoid model. J Immunol 185:
7746-7755, 2010 H#E

16. Ujiie H, Shibaki A, Nishie W,

Sawamura D, Wang G, Tateishi Y, Li Q,
Moriuchi R, Qiao H, Nakamura H, Akiyama
M, Shimizu H:

A novel active mouse model for bullous
pemphigoid targeting humanized

J Immunol 184:

pathogenic antigen.

2166-6174, 2010 e

(FaFE] G31F)

1. Ujiie H, Shibaki A, Moriuchi R,
Shimizu H:

Therapeutic Strategies For Targeting
Autoreactive T Cells In Autoimmune

Bullous Diseases.
22nd World Congress of Dermatology. Soul,
Korea, 2011/5/24-29

2. Ujiie H, Nishie W, Fujita Y, Shibaki
A, Shimizu H:

Novel Mouse Models of Human Skin
Diseases.

22nd World Congress of Dermatology. Soul,
Korea, 2011/5/24-29

3. Shimizu H:

Active Mouse Model for Bullous
Pemphigoid.

The 7" Annual Scientific Meeting

Australasian Society for Dermatology
Research. Australia, 2010/6/19-20

6. HWFFERH

(D WFFe A

K 7% (SHIMIZU HIROSHI)
ALHRE K « REEBEE R - H%
W& 00146672

Q)W

2Kk S (SHIBAKI AKIHIKO)
AevEE K5 - AbiEE KRBT - GhAh
WIEEF 5« 40291231
(H21~H22)

BRIl ERE (AKIYAMA MASASHI)
AR« REEGEESENITER - B%
WFIEHE 5+ 60222551

[rfEf  FR—REE (ABE RIICHIRO)
ALHEE K5 « REFPEEFIIEFR - HEEd%
WF7e&% 5 60344511

PEAF  Z2E (NISHIMURA EMI)

WO ER AL RS - HERYE BAFZEET - B
WIEEF 5 70396331

(H21~H22)

PE7L ¥ (NISHIE WATARU)

AevEE K5 - AL KRBT - G
WFIEE 5« 20443955

(H2 3)

(3) ELPERF T
2L ( )



