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DY FHBCREREICH T B fetal microchimerism )
¥t

Y OHT

U< FHEECR&EKE (rheumatic autoimmune diseases : RAD) & 184 graft-versus
-host disease (GVHD) (218, REFMAMR, BRERCEVTHERRAP S, H{P5
TOREDELESEHSC TV, BF, HRPICBITL AR RERARS HEROR
FICEBETSHRHS EH & hfetal microchimerism : MC) , Z @ MC (2 & 3 graft-
versus-host RGH BEERERBOKREICAS T 27BN EREN TV 3,

KHETIE, YREXEEOES THSDYZ1 OkH%E, BEREEEOH L84 T
V7% k=7 Z (systemic lupus erythematosus : SLE), o 1 —4% L fEfEE (Sjogren’s
syndrome : Sjs), # LU L FMMBAE (systemic sclerosis : SS¢) BFE (C3xt L TIFLY,
RAD BE(CH T2 IMC DEEEZ#HEL A, MATMC OBGHEIERTFT S0,
SSc BEDQHLA 75 X I EEFREKRZEL:. BR, BREEFESE TS SSc BETIE,
MBICBNERICEHEICDYZ 1 ERFIFRE S i, —7, Sis BEODYZ 1 iRFiH
FIWBEFREREL, SLERELS I DYZ 1 IBFIEHE Ak h 7. SScBED
HLA 75 Z 18fEZFE (L DRB1 %0101, DQB 1 *0501# B A ALEDEE LBN, S
EilmHahiy, DYZ1 BEBRUEREEEOEREIED > . BHEGEOL
BT, Barnett [ REFREE LARKREEEIEFICHVT DYZ 1 BEFHF BRSNS
EarRohi. ChoDOERLS, TMCH RAD D THIFIZSSe (CEHEETH ),
ZOERKEIE GVHD BRI 3 &2 6N 1. CEM134E 4 H 4 HZ8)

Fetal Microchimerism in Rheumatic Autoimmune Diseases
Yuko MIYASHITA

Some clinical features of rheumatic autoimmune diseases (RAD), such as systemic sclerosis
(SSc), Sjogren’s syndrome (Sjs) and systemic lupus erythematosus (SLE) resemble chronic
graft-versus—host discase (GVHD).

Recent studies have shown fetal DNA to be found in post-maternal peripheral blood. This
observation has led to a hypothesis that persistent fetal cells in the maternal circulation (fetal
microchimerism} could mediate a graft-versus-host reaction, resulting in autoimmune disease. In
this study, we examined frequency of fetal microchimerism in Asian-Japanese female patients with
RAD who have a son by detection of the Y-chromosome specific sequence (DZY 1) in peripheral
bleod cells.  As a result, DZY | was detected in 10 of 20 SSc patients (50. 0% ). 6 of 18 Sjs
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patients (33. 3%}, and 8 of 41 healthy volunteers (19, 4%). No DZY 1 was detected in 21 SLE.
In an analysis of HLA class [I genotypes, DRB 1*0101 and DQB 1*0501 were more frequently

detected in SSc patients than in unrelated Japanese. However there were no differences between the

DYZ 1 positive and negative groups.

In a comparisen of clinical features, DYZ 1 was detected in

patients with a severe internal complication such as primary biliary cirrhosis, Scleroderma kidney,

and pulmonary hypertension.

These findings suggest that fetal microchimerism is a phenomenon strongly related to SSc but

not in SLE or §js. Patients with fetal microchimerism showed the clinical features resembling those

of GVHD. (Accepted on April 4,
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L7, #O—FTPBCHEIZEWTYH, it
v bhuXTHfEERTAHPBC BETIE, YR



wON L) F R R BRI 351 A fetal microchimerism AR G 113

R e T 5 M AR (R & b FAUR
EhTwa?, Ll MC%EAT S SSc D
B B 45 %2, SLE, Sjs 7% & & v 7z SSc,
PBC L\t ¢> GVHD BlORE* 23 4HE
RIEHEB L OFEICOW TR R ShTw
s, F 7z, SSc, PBC B EE LB
BHEMEOBMHRICAELZROR LTS
WL 22N THEHEE IMC DAY, W
D WTIRRZ—EORBITR ST AR
1”24}‘
ARFFETILdd, MC O RAD D FEEBICH
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{zz (Human Y-chromosome specific repetitive
DNA family : DYZ 1)® %= —# — & L7 IMC
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MC B #2479 L 41z, Fo#BEHTRER
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ZAiTo7z. B 612, SSc MEREICE T LRk
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DERRBOE N E R L. &%, MC
13 8Sc BETHRIIEFIZAD b/zas, Sjs
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AL ldood, BREOREKIZIBWTEA
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WIETRIC B D, I PBC, Miws I E, A
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#, SSc20%, SLEZ21%, Sjs 188 D Er59% %
B ERBEOL EHE L. BHE ARA
L IR E R E R AR O Wy F g2~ 20

Table 1. Patient’s characteristics

E SLE s Healihy cantrals

Fatient Number 20 21 16 41

Age.y 44-74 34-82 2774 3g-59

(Mean) 156.1) (50.2) (54.8) (53.2)

Duration of lliness. y 1-26 1-24 119

(Mean) 0.2y (1.9 [h]

DYZ1 postive 107 o ] a

(Percent) (50.0} (0) (33.3) (19.5)

* p =0. 014, SS¢ vs. Healthy volunteers
** p =0, 028, Healthy volunteers vs. SLE

RN T T 72, PR E SSc 56. 15 (44
~74i%), SLEGO. 2/ (34~82k%), Sjsb54.87
(27~745%), PHRIRLHIZ SSc 10. 24 (1~
264£), SLE11.9 2 (1~244F), Sjs8.74F (1
~194F) Ttz 7z, WHEIEHY, HEo
b ERRINERO S AEH A1 Z 70 5153,
B ORI 53, 25 (39~595%) T
#Holz (Table 1), BEH, L LE S Hims
LB - AR L LA e

2) FBm4 2 2 DNA O

FAIML 4/ 2 DNA @il 1%, EDTA-2 Na %
AN L7z AR ERIR I 5 ml 7% G NOME® Whole
Blood DNA Isolation Kit (BIO 101, USA) #fii
HL, #0790 b I— M2 TiT- 7.

3) 2 BeR¥ PCR i

DYZ 1 @M HiE Artlett 519, Patri 520k
B Tir-7:. DYZ 1 B HBER T 4
~v—& LT, —KPCR . 5'-TCCACTTTATTC
CAGGCCTGTCC-3’, 5 -TTGAATGGAATGGG
AACGAATGG-3’, — & PCR : 5'-CAGGCCTG
TCCATTACACTACA-3', 5'-GAATGGGAACG
AATGGAGTGAA -3 % 1E it L 72 (amersham
pharmacia biotech #f). H4MEHIPHiZ— & PCR154
bp, .k PCR135bp T 4. K PCR KIGid
AWML oM L4 2 4 DNAO. L pg% 308
EL, BHERIE 94T, 308E, 7= ¥
RIS 60T, 608, KU ASAH—2a VK
5 72T, 30LME LT, 2031 # Wit
TR PCR KEE, —XRPCR EIBHESL ul %3
Bl L, BURE 94T, 308E, T=—1 ¥
Y ROG 1 54T, 60FbMH, KA ¥— 3>
FUE 0 727C, 300 & LT, 40 1 2 W47 7a.
PCR EEMIZ, 2% 7 Hu—X&7 V2 TEBL,
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Ethidium bromide % H W\ THeta, s L7z, X
52 Z OPCREEM o 35 B4 % direct sequenc-
ing (& #EGE L7z,
4) HLAZ? Z AN #EZFFIEY T
SSe ME20B D > H19PIO HLA 2 5 2 T3 W
{mZFR AR L7z HLA 2 5 AT EEF Y4 fgf}:
¥ > 7' (& PCR-restriction fragment length poly- 124/%2% o +—135bp

morphism (RFLP) %402 £ ) DRB1 M OF
DQB 1 %, PCR-amplification with sequence-spe-
cific primers (SSP) #i2 Xk D DQA 1 % it L
7z GREFREID). SRoORHTRIERHNLE Fig. 1. PCR analysis of DYZ 1in DNA extracted from

ToTBbLY, EBon7To sy 4 7HARHTH peripheral blood in women with systemic sclerosis.
L, TalE A TOENAE T W Lane | shows the DNA  molecular weight marker V
’ ' T (Bocehringer Mannheim) ; lane 2 is blank (contains no
L 7y DNA) ; lane 3 shows DNA from a normal man ; lane
izﬁ‘lﬂkf%@lt'i’k 4-6 shows DNA from patients, Lane 3, 4, and 5 show
a band corresponding (o the 135-bp product amplified
SSc i #20% 122> T Barnett 534, kaﬁ Bl from Y-chromosome DNA, as indicated by the arrow.
B, NIHE, Ao fFEZBI1T 2 DYZ1 Allow head indicated the primer dimer.
ALY Dl & #RET L 7. J1 2 3 4.5 6.7 8 9 10111213
6) LAl . o
8Sc, SLE, Sjs, f#t#E & LMo 507
434 . -
BB S DYZ 1 EFIO A LE, s
F U DYZ | A5 # R, Jl’fﬁ“' 184 -/— +—135bp

<

BEMi oo HLA 2 5 2 0851, B 1247123
HIE DA B X 5 DYZ1 iY@
RSz oV T A L7, 7
TLENAT AR i)()/]‘ﬂxk_r

Huw, EFHEOPE v OIE Male DNA 0 10"16"10"10° 10° 10° 10° 10" 10° 10° 10’

Fisher @ B BEHE AT E H v 7-. (ug)
- . Fig. 2. PCR analysis of DYZ 1 in DNA extracted from peripheral blood in
HEKEL =005 L LT healthy woman and man.

Lane 1 shows the DNA molecular weight marker V. (Boehringer

ﬁ =2 Mannheim) ;lane 2 is blank (contains no DNA); lane 3-13 shows DNA
from a normal man, which is serial diluted with DNA from a normal woman.
Allow head indicated the primer dimer.

1) DYZ 1 f4lois il
xf BEHE A & 38 7o RR A 77 2 S 41k h @ 5, DYZ 1 BECF)E16 & M S g, o Har
I b & FiR(19.5%) 12 DYZ 1 Be%l 25kl S (T B EE (p = 0.028) T - 72 ( Fig.
7o, BEFETIE SSc 20tk 10k (50, 0%) 1, Table 1).
(2 DYZ 1 BRI A W S, o IREE & BT HH BETRE 0D 2 AP A S R AR RS L 7 2 4
CEHE (p=0.017) Th-o72A3Ss 18Kk DNAIZHMDNA 24, FRLTHEL:
T 6 Mk (33.3%) 2 DYZ 1 BH AL = LA, ZOREIZE B DZY 1 ORIBEEIL
M, HFHEREE BRI T BT o, 107" CTdh -7 (Fig. 2),
—J7, SLE 2190 @ KM 4/ & DNAfizs 2) HLA 7 9 AN BET ¥ 4 ¥ 2 (Table 2
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Table 2. Relative Frequencies of HLA-DRBI alleles in Patients with SS¢

Patient with SSc

bYZ1
Unrelated Japanese
Positive Negative Total Individuals
(n=10) (n=9) (n=19) (n=916)*'
Locus,
DRB1 *0101 10 (2)% 18.7 (3) 13.2 (5) 4.8%2
*1501 10 (2) 11.1(2) 10.5 (4) 6.1
*1502 20 (4) 11.1(2) 15.8 (B) 8.7
*0403 5(1) 56 (1) 53 (2) 3.0
*0405 15 (3) 11.1(2) 13.2 (5) 15.5
*0407 5(1) 0 (0 2.6 (1) 0.4
*1101 5(1) 0 (@ 26 (1) 29
*1202 5(1) 0 (D) 2.6 (1) 2.7
*1302 0 (0) 5.6 (1) 26 (1) 5.3
*1403 0 (0) 1.1 (2) 53(2) 1.6
*0803 10 (2) 1.1 (2) 10.5 (4) 7.5
*0901 15 (3) 16.7 (3) 15.8 (6) 12.4
#1 adapted from ref. 28

#2
#3

%, (number)

p=10.015 Total vs. Unrelated Japanese Individuals

Table 3. Relative Frequencies of HLA-DQA 1 alleles in Patients with SS¢

Patient with SSc

DYZ1 Unrelated Japanese
Positive Negative Total Individuals
(n=10) (n=9) (n=19) {n=916)"'
Locus,
DQA1* 0101 10 (2)* 16.7 (3) 13.2 (5) 12.3
0102 10 (2) 16.7 (3) 13.2 (5) 12.1
0103 30 (8) 22.2 (4) 26.3 (10) 16.7
03% 40 (8) 33.3 (8) 36.8 (14) 42.3
05™ 5(1) 1.1 (2) 7.9 (3) 8.7
0601 5(1) 0 (0} 26 (1) 3.1
#1 adapted from ref. 28
#2 %, (number)
#3 including DQA 1%03011,0302 and 0303 in the patient with SSc¢

#4

~4)

including DQA 1*0503 and 0505 in the patient with $Sc

SSc19fl & Ti: HLADRB 1*
0101 (13.2%), DQB 1*0501(13.2%) A A IR
IZBIT AMHHEE 92 (HLA DRB 1*0101 4. 8%,
DQB 1*5.4%) (JH, HEICEEE IR S
WizAY DYZ 1R, JEM LR I3 A 50
B o NoF (R M A
3) BRIBEOILE

SSc #2060 @ Bamew 4312 L AN

1|

Type I 7], Type D &%, Type M S HITH -
7z, FNENDDYZ 1 BF DM HE I, Type
I 42.9%¢( 3 #), Type I 37.5% ( 3 #i)
Type Il 80% (4 ) & Type I TR { M
H& M7z (Table 5),

il 4 DEFIEROAEIZL L DYZ1 REFID
BT AEEE D SR 7227 (Table
6), PR Z® S 5 PBC, i MmIciE, ik
EHOWTNrEGH LS FITIEEEIC
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Table 4. Relative Frequencies of HLA-DQB 1 alleles in Patients with $Sc¢

Patient with SSc

DYZ1 Unrelated Japanese
Positive Negative Total Individuals
(n=10) (n=9) (n=19) (n=916)*
Locus,
DQB1 *0501 10 (2)* 16.7 (3) 13.2 (5) 5.4%
*0601 30 (8) 22.2 (4) 26.3 (10) 16.1
0602 10 (2) 1.1 (2) 10.5 (4) 6.0
*0604 0(0) 586 ( 26 (1) 5.0
* 0301 5(1) 11.1¢( 7.9 (3) 131
*0302 10 (2) 56 (1) 7.9 (3) 11.8
*0303 15 (3) 16.7 (3 15.8 (6) 11.2
*0401 20 (4) 1.1 (2 15.8 (6) 15.1
#1 adapted from ref.28
#2 %, (number)

#3 p=10.037 Total vs. Unrelated Japanese Individuals

Table 5. Detection of DYZ 1 by the clinical features in
$8c patients (1)
Total Detection of DYZ1
{n=20} %, (n}
Barnelt's type,
I 7 429(3)
I 8 375 (3)
Il 5 80.0 (4)

DYZ1FEH Ak &, ERAEBHEO T
ML R WBREISHIO DYZ 1 #lE (26,7
Yoy 4B WCESAEICERIETH-7 (p=
0.0081).

HOPUEOHET Tid, ¥ RNP AR
THARBE B BT, EEEIZDYZ1 A
Flpsi &z (p=0.043). F-BE2EIR
Hldro oS, PUEHEHRME, I ba B
THAAREZFHOBESFIZDYZ 1 BT A =
iz, #litr b X 7HARLHRE TODYZ
1 BCH oot E T P R B 1 B LS B~ B
HETHo7 (p=0.034). it ruA7H
RAR M S A 3 iz efI PBC 268 L Tw
7= (Table 7).

% =

APF9ETid, SSc, SLE, SjsB&E % wHIzig
IEH R DR F 4T, 2O N HIEE & Hoag
MRt L7z, HIZSScHBEIZOWT, MCOH

M & ARERE KU HLA 2 5 R Tz M4
Hewe U7z, #55, MRYEh e i i ae & thig
L, SSc BEIZOABMBIEIZED 5N, Sjs
ETHHEATZRD Do, HIZ, ShkE
% A7z SLE &5 O B R B R M A I3 B &
Nhdofz, SSc BEOEKE LIk
ORINE L O TIZ, REELYIERER Lo,
EIELRARREEE) D OTE ) SHIEIZED
b7z, $/-HLA 75 AODEEFMIZL L
IR R DR AR 2R B o 12,
S RER R B YE GVHD 128 HEMS100H H oo &
BOR 2E~45% BT 5 2 S, o
ALY ICHCRERBMROREYET S L
PO TV S, FOEPEIHLEH I LR,
L THREEHELRYE GVHD B8 D80% &
& ERICED LN, FOMEEIZNEOR
VFEBRREZ B A & 1 A 5 CRIETIME % £ 1
- RBOEBEA~EBITT 90, 22
P48 1%, FtiRRHMERE - PBC - MfiPE £ 4 -
WA & v o oM E A (LR, MEWEIR 25, W)
K EHFEH SN, HIZMEAEMIZIZREs o
7 OIS Coombs 5 A E, HAEHLE -
L3 k2> B 7HE - 3T Topoisomerase T i
- PR - i A 20— AdikR b
DECITEDHE & v o 7288 2 O G
7{]&‘ ;ﬂ &}) 13) )h E}LI).Idﬁ.Ili).Sﬁ)m:ixl‘ e h l:) l:% 1\*
GVHD B & OB S, 4 5 15 #2526
Lzl b, MidHME - £EHZ - PBC &
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Table 6. Detection of DYZ 1 by the clinical features in SS¢
patients (2)

Detection of
DYZ1, %, (n)

Clinical features, (n=20)

Cral and/or occural sicca

+ (n=6) 66.7 (4)
(n=14}) 42.9 (6)
Proxymal scleroderma
+  (n=11) B3.6 (7)
- (n=9) 33.3 (3)
Sclerodactily
+ (n=18) 50.0 (9)
(n=2) 50.0 (1)
Cutaneous ulcer
+ (n=4) 75.0 (3)
(n=18) 43.8 (7)
Pitting scar
+ (n=86) 50.0 (3)
(n=14) 50.0 (7)
Lung fibrosis
+  (n=12) 58.3 (7)
- (n=8) 37.5(3)
Esophageal hypomotilitiy
+ (n=5) 80.0 (4)
(n=15) 40.0 (8)
Primary biliary cirrhosis
+ (n=23) 100 (3)
(n=17) 41.2(7)
Pulumonary hypertension
+ (n=2) 100 (2)
(n=18) 44 .4 (8)
Scleroderma kidney
+  (n=1) 100 (1)
(n=19) 47.4 (9)

Vo o NI RIS O A LR ST AT
SSe E DB OEMELSIE RS Tna"
—Ji, SisICHMMNTHLRB L UOEAD
MEEIR & 12 1% GVHD B8 D65~85%ICf o b
NABH, FEALOERPEERELENHLT
BY, ZEERFEETHETAI L3R
WITE T2 SLE & B v T,
GVHD = 7 2 £ 7 L THEAE £ H DA
VBT A% L SLERBRELET HHENS 4
KRBT B AT Gz o) B BEFEHE 18
£ GVHD & ] {2 ia‘ W T &, Mm%+ o5t DNA
#}Lf?li@&%‘”af)t , PEETR SRR E R L
FoEEM T &, lﬂb@a{) SLE TH 51 D R
*"1575‘*”&5 LNAHDARTHY, FhTOME
$ SSc ([ AR I OREFR TR L A
RAD &9 BAC BT 5 I Y H sl By oo 4% 1 e
W SSc BETHENIIEHETH 4. Zh

IEHERMEOBYE GVHD EE T4 &
iR HD RAD BERAEAT SSclZELT
WhHI L LT\,

T/, SSc BEOLEHRMEIZBT BB A%
SRS oo My B 4E B X, Barnett [T AVE #] D80% 12
G B H MR AR B v, B PBC - i L
FEAE « GREZIEE & vo 7o i PR A UIROE & Ak
TAHEF, TNHHEONEIFREE BEDE G
RNP#HIK - $T3 F 2 > F U 7HIM - 0B
Pk % R el O 5 LR B B SR A58
BRARERE o CAOOFRIIRES X

ORI G A M A IR L, IMC R o

SSc MEA X W EM: GVHD (ZdiviRiE % T
ZEEHLDLTWE DEokEIZSScn
WHEE L CAERS Lzl ki el T
GVHEBZRILTwaETi2IhEFTONR
HEXFTLLDEEbLRA.

Fuial L Sis B TR @ & 1t & o i
LEMX@M@@&%E@ﬁﬂ#%beﬂo
7. ZOZ LB GVHD B#H T Sjs BTk
M TETIHEN L VWEII-HT 5.

—F, EFRHELEO#20% 215 8 i MR AT
Hellh S 7z & 4 o3 SLE B E Tid s e i
Ffifus Bl M Sk o7 BiEOL Z
H, COMROEZRIIALHTS SH, SLE A*
W - MEICHF - THEL L ERETSL S
Pl RR I 1 Ry o e iLfL QI
Bl atigo s s 2 L0 PEER A
&,&E%%Tiﬂﬁﬁ_ﬁkLt%Em%
Ml AEFLIZC W, HLLEBREERSLT W
REIZHLO0E Lk,

fMC % 4 U 2 BIZMERIZDWT, KHF%E
TIEMC2E LS WHLA 72/ % { TR
T A0, SScHEOHLA 75 2 1 #IZT
DRELTV, AR RIL Y 2D
B FA AR L2, LA L IMC & HLA 7 5
ADBEFROMICIIEEZIIED LT,
fMC 12l 53 A2 HLA 7/ % 4 7HEELE
ot THETMC%2ELSEIZHY R
oW TidFE oMY SSc BH L MAER RH
OHLA 7 5 AN BETOMENREIh, 20
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Table 7. Detection of DYZ 1 by the autoantibodies in SSc
patients

Detection of
DYZ1, %, (n)

Autoantibodies

ANF

+(n=18) 55.6 (10)

- (n=2) o (O
Topoisomerase |

+(n=5) 80.0 (4)

- (n=15) 40.0 (6)
Centromere *'

+ (n=11) 273 (3)

- (n=9) 778 (7
RNP*

+ (n=4) 100 4)

- (n=16) 47.5 (8)
SS-A(Ro)

+(n=5) 40.0 (2)

- (n=15) 53.3 (8)
SS-B(La)

+ {n=0) 0 (@)

- (n=0) 0 (0)
RA

+ (n=4) 750 (3)

- (n=16) 56.2 (7)
ssDNA

+ (n=3) 66.7 (2)

- (n=17) 47.1 (8)
Mitochondria

+ (n=2) 100 (2)

- (n=18) 44.4 (8)
Smoeoth Muscle

+(n=1) 100 (1)

- (n=19) 474 (9)

#1. p =0.034 anti centromare antibody positive vs. negative
#2. p =0,043 anti RNP antibody positive vs. negative

#H HLA-DRB 1, DQA1 2SR T—%T 5
FEH, B RETF3EIC DQA 1%0501% BT A 4
B9 ¢ IMC 2SESEICH BT 2EMNRENT
Wah, RFETIIHAESED HLA 7 5 AT#
EFORBTIIIT T nds, ThosDHEER
bhEdh L, RERERIEOLESIIZEERS
DEETHTIER L, BTROMMEAETE
ETHOLEVEZLND,

X

(F27% H2H  2001)
ARIFECIE, BIBMEREDDH S RAD BEE
WA S Y fefk~—h —FHACHBIBHEE
L D #H & 4TV, IMC %3 RAD @ T 4 SSc
WHRMICEEE L ofRE/e. £, B
W IR #PH 2 KRG - PR ZE % b el B v
TIMC OHIMENE WD 2R L, R
(BB RIEME GVHD TlRTEEET X Ray-
naud FEIR 2 EAERD B T, TR 8 O MRS
ZWETRICH SSc EBARLpiNHE LT
MBI RNZIEERT S FF—HokH#ARIC
s, SSe BEITBIT A M kM AR
R s < 100 AR E DK A HTH D
2k, TuMilaoitA D HIEEE TORM YR
 GVHD Tid#100H TH L D3 L, SS¢ T
VEEER - HEE A 205N & BRlICh s &
EMBAORBELITLL -BHLTBST
tMCIZ L %5 GVH RIEA SSc DIRRHETH 5 &
WamT A3\ LETHs L
MU AR5 RIEOM BRI, MC %D SSc
BEMNL DEBEGVHD [ WIHEZ ET A S
EERRLTED, IMCIZ LD GVH BG4S SSc
HIEOIFK L 2 20 fEEE T2 00L#E L
Hilh,

# o3

ez bi2dh20, JIEE THRMEZ B - 72 )
ERF KRR FHE MAREHBIZRE R L
BRLET. Fh, RIROEITISHEEIRE VL
& 5 LoWBOMRFEcE ANPHE LRERT I & # v z L
. LRSS R s E L, TR
I TINEL SRRSO GEFLIP L BT E T
L BAGLOETO—#IE The Society for Investigative
Dermatology 61 st Annual Meeting (20004 5 H10~14H
Chicago) IZBWTHREEL .

3

1) Watanabe-Fukunaga R, Brannan CI, Copeland NG, Jenkins NA, Nagata S . Lymphoproliferation disorder in mice

explained by defects in Fas antigen that mediated apoptosis, Nature 356  314—317, 1992
2) Takahashi T, Tanaka M, Brannan CI, Jenkins NA, Copeland NG, Suda T, Nagata S | Generalized lymphoproliferative



3

=

]

4

w

=]

-3

8

=

9

10

11

12

13)

15)

16)

17)

18

=

19

20

21

22

HEF U FEE RS BIZ BT B fetal microchimerism O AR ] 119

disease in mice, caused by point mutation in the Fas ligand. Cell 76 : 969 — 976, 1994

Russell JH, Rush B, Weaver C, Wang R | Mature T Cells of autoimmune lpr / Ipr mice have a defect in antigen-
stimulated suicide, Proc Natl Acad SciUS A 90 © 4409 — 4413, 1993

Tivol EA, Borriello F, Schweitzer AN, Lynch WP, Bluestone JA, Sharpe AH : Loss of CTLA-4 leads to massive
lymphoproliferation and fatal multiorgan tissue destruction, revealing a critical negative regulatory role of CTLA-4,
Immunity 3 : 541—547, 1995

Waterhouse P, Penninger IM, Timms E, Wakeham A, Shahinian A, Lee KP, Thompson CB, Griesser H, Mak TW |
Lymphopreliferative disorders with early lethality in mice deficient in CTLA-4. Science 270 : 985— 988, 1995
Sadlack B, Lohler J, Schorle H, Klebb G, Haber H, Sickel E, Noelle RJ, Horak I ; Generalized autoimmune disease in
interleukin-2-deficient mice is triggered by an uncontrolled activation and proliferation of CD '™ T cells. Eur J
Immunol 25 1 3053—3039, 1995

Mamula MJ, Fatenejad S, Craft J ;| B cells process and present lupus autoantigens that initiate autoimmune T cell
responses. J Immunol 152 7 1453 — 1461, 1994

Fujinami RS, Oldstone MB | Amino acid homology between the encephalitogenic site of myelin basic protein and virus ;
mechanism for auteimmunity. Science 23 . 1043— 1045, 1985

Friedman SM, Posnett DN, Tumang IR, Cole BC, Crow MK ! A potential role for microbial superantigens in the
pathogenesis of systemic autoimmune disease. Arthritis Rheum 34 | 468 —480, 1991

Wucherpfennig KW, Ota K, Endo N, Seidman JG, Rosenzweig A, Weiner HL, Hafler DA ; Shared human T cell
receptor V beta usage to immunodominant regions of myelin basic protein. Science 248 1 1016 -1019, 1990
Rouquette-Gally AM, Boyeldieu D, Prost AC, Gluckman E: Autoimmunity after allogeneic bone marrow
transplantation ! a study of 53 leng-term—-surviving patients, Transplantation 46 : 238 — 240, 1988

Anderson BA, Young PV, Kean WF, Ludwin SK, Galbraith PR, Anastassiades TP © Polymyositis in chronic graft vs,
host disease. Arch Neurol 39 @ 188190, 1982

Tanei R, Yamamoto T, Yokono H, Motoori T : Scaling lichenoid eruptions and Sjogren-like syndrome | manifestations
of nonfatal postoperative transfusion-associated graft-versus-host disease? J Dermatol 24 © 514 — 521, 1997

Epstein O, Thomas HC, Sherlock S  Primary biliary cirrhosis is a dry gland syndrome with features of chronic graft-
versus—host disease. Lancet ; 1166 — 1168, 1980

Gleichmann E, Van Elven EH. Van der Veen JPW | A systemic lupus erythematosus (SLE) - like disease in mice
induced by abnormal T-B cell cooperation. Preferential formation of autoantibodies characteristic of SLE. Eur ]
Immunol 12 ! 152-159, 1982

Furst DE, Clements PJ, Graze P, Gale R, Roberts N . A syndrome resembling progressive systemic sclerosis after bone
marrow transplantation. A model for scleroderma? Arthritis Rheum 22 © 904 — 910, 1979

Bell SA, Faust H, Mittermuller J, Kolb HJ, Meurer M ! Specificity of antinuclear antibodies in scleroderma-like chronic
graft-versus—host disease [ clinical correlation and histocompatibility locus antigen association. BrJ Dermatol 134 ©
848 — 854, 1996

Bianchi DW, Zickwolf GK, Weil GI, Sylvester 8, Demaria MA  Male fetal progenitor cells persist in maternal blood
for as long as 27 years post-partum. Proc Natl Acad Sci USA 93 705— 708, 1996

Artlett CM, Smith JB, Jimenz SA ! Identification of fetal DNA and cells in skin lesions from women with systemic
sclerosis. N Eng J Med 338 : 1186—1191, 1998

Nelson JL, Furst DE, Maloney S, Gooley T, Evans PC, Smith A, Bean MA, Ober C, Bianchi DW | Microchimerism and
HLA-compatible relationships of pregnancy in scleroderma. Lancet 351 : 559 — 562, 1998

Invernizzi P, De Andreis C, Sirchia SM, Battezzati PM, Zuin M, Rossella F, Perego F. Bignotto M, Simoni G, Podda M :
Blood fetal microchimerism in primary biliary cirrhosis. Clin Exp Immunol 122 © 418 —422, 2000

Murata H, Nakauchi H, Sumida T : Microchimerism in Japanese woman patients with systemic sclerosis. Lancet 354 :

220, 1999



120

23)

28)

29)

30)

31}

L3
(e~

33

34

o
o

38)

39)

40)

41}

42)

I W R 2 & g (527 W2k 2001)

Tanaka A, Lindor K, Gish R, Batts K, Shitatori Y, Omata M, Nelson IL, Ansari A, Coppel R, Newsome M, Gershwin
ME ! Fetal microchimerism alone does not contribute to the induction of primary biliary cirrhosis. Hepatology 30 ;
833—838, 1999

Nelson JL ; Maternal-fetal immunology and autoimmune discase. In some autoimmune disease auto-alloimmune or
allo-auteimmune? Arthritis Rheum 39 © 191-194, 1996

Nakahori Y, Mitani K, Yamada Y, Nakagome Y | A human Y-chromosome specific repeated DNA family (DYZ 1)
consists of a tandem array of pentanucleotides. Nucleic Acids Res 14 @ 7569 — 7580, 1986

Subcommittee for scleroderma criteria of the American rheumatism association diagnostic and therapeutic criteria
committee : Preliminary criteria for the classification of systemic sclerosis (scleroderma). Arthritis Rheum 23 581
-390, 1980

Tan EM, Cohen AS, Fries JF, Masi AT, McShane DI, Rothfield NF, Schaller JG, Talal N, Winchester RT : The 1982
revised criteria for the classification of systemic lupus erythematosus. Arthritis Rheum 25 1 1271—1277, 1982

K B Y o= 7L VARBIERE EA R R Y 2 — 2L v AT ZE R A 524 I RF gE SR A
3,1979

Patri 8, Daheron L, Kitzis A, Chemel JC ! Evaluation of bone marrow transplantation efficiency by competitive PCR on
Y sequences. PCR Methods Appl 3 | 361 — 364, 1994

Aolfez, Rl 0, fadRdedE, ¥ 0-3EM% 0 BB PCR-RFLP 1R © 19954 )i Nomenclature for factors of the
HLA system &%} %t & 72, PCRRFLP {%(Z£ % DRB1, DPB1 # 4 ¥ #. MHC 2 :22—30, 1996

Senger DPS, Goldstein R : Comprehensive typing of DQBI alleles by PCR-RFLP. Tissue antigens 43 : 242 —
248, 1994

Hashimoto M, Kinoshita T, Yamasaki M, Tanaka H, Imanishi T, Thara H, Ichikawa Y, Fukunishi T | Gene frequencies
and haplotypic associations within the HLA region in 916 unrelated Japanese individuals. Tissue Antigens 44 : 166 —
173, 1994

Sullivan KM, Shulman HM, Storb R, Weiden PL, Witherspoon RP, McDonald GB, Schubert MM, Atkinson K, Thomas
ED ! Chronic graft-versus-host disease in 52 patients | adverse natural course and successful treatment with combina-
tion immunosuppression. Blood 57 : 267 — 276, 1981

Ferrara JL, Deeg HJ | Graft-versus-host disease. N EnglJ Med 324 : 667 - 674, 1991

Shulman HM, Sullivan KM, Weiden PL, McDonald GB, Striker GE, Sale GE, Hackman R, Tsoi MS, Storb R, Thomas
ED : Chrenic graft-versus-host syndrome in man. A long—term clinicopathologic study of 20 Seattle patients, Am J
Med 69 204 - 217, 1980

Chosidow O, Bagot M, Vernant JP, Roujeau JC, Cordonnier C, Kuentz M, Wechsler J, Andre C, Touraine R, Revuz J
Sclerodermatous chronic graft-versus-host disease. Analysis of seven cases. J Am Acad Dermatol 26 . 49—55, 1992
Graze PR, Gale RP © Chronic graft versus host disease [ a syndrome of disordered immunity. Am J Med 66 : 611 —
620, 1979

Lawley TJ, Peck GL, Moutsopoulos HM, Gratwohl AA, Deisseroth AB : Scleroderma, Sjogren-like syndrome, and
chronic graft-versus-host disease. Ann Intern Med 87 . 707 — 709, 1977

van Dam AP, Meilof JF, van den Brink HG, Smeenk RJT : Fine specificities of anti-nuclear antibodies in murine
models of graft-versus-host disease. Clin Exp Immunol 81 @ 3138, 1990

Rolink AG, Gleichmann H, Gleichmann E  Diseases caused by reactions of T lymphocytes to incompatible structures
of the major histocompatibility complex. VII. Immune-complex glomerulonephritis. T Immunol 130 : 209-215, 1983
Smith CI, Norberg R, Isenberg D, Staines NA, Gahrton G, Ringden O, Hammarstom L | Anti — DNA antibody
synthesis after bone marrow transplantation : implications for IgG subclass restrictivity and pathogenecity of auto
antibodies. Bone Marrow Transplant 3 | 583 — 588, 1988

Petri M, Howard D, Repke I © Frequency of lupus flare in pregnancy. The Hopkins Lupus Pregnancy Center experience.
Arthritis Rheum 34 I 1538 — 1545, 1991



43)

47)
48)

49)

BN ) F Y E CRIER BRI BT A fetal microchimerism O 121

Ruiz-Trastorza G, Lima F, Alves J, Khamashta MA, Simpson J, Hughes GR, Buchanan NM : Increased rate of lupus
flare during pregnancy and the puerperium  a prospective study of 78 pregnancies. Br ] Rheumatol 35 : 133 — 138,

1996

Rivero SJ, Llorente L, Diaz-Jouanen E, Alarcon-Segovia D ! T-lymphocyte subpopulation in untreated SLE.
Variations with disease activity. Arthritis Rheum 20 ! 1169—1173, 1977

Rivero 8J, Diaz-Jouanen E, Alarcon-Segovia D : Lymphopenia in systemic lupus erythematosus. Clinical, diagnostic,
and prognostic significance. Arthritis Rheum 21 : 295- 305, 1978

Lambert NC, Evans PC, Hashizumi TL, Maloney S, Gooley T, Furst DE, Nelson JL : Cutting edge : persistent fetal
microchimerism in T lymphocytes is associated with HLA-DQA 1*0501 : implications in autoimmunity. Immunol J
Immunel 164 7 5545 - 5548, 2000

Aractingi S, Dausset ], Carosella ED © Microchimerism and scleroderma. Lancet 351 : 2886, 1998

Janin Mercier A, Devergie A, Van Cauwenberge D, Saurat JH, Bourges M, Lapiere CM, Gluckman E :

Immnohistologic and ultrastructual study of the sclerotic skin in chronic graft-versus-host disease in man, Am J
Pathol 115 : 296—306, 1984

McDonald GB, Sullivan KM, Schuffler MD, Shulman HM, Thomas ED : Esophageal abnormalities in chronic graft-

versus-host disease in humans. Gastroenterology 80 © 914—921, 1981



