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UP-REGULATION OF INTERCELLULAR ADHESION MOLECULE-1
(ICAM-1), ENDOTHELIAL LEUKOCYTE ADHESION MOLECULE-1
(ELAM-1) AND CLASS II MAJOR HISTOCOMPATIBILITY COMPLEX
MOLECULES ON PULMONARY ARTERY ENDOTHELIAL CELLS
BY ANTIBODIES AGAINST Ul-RIBONUCLEOPROTEIN

Shinichi Aotsuka, Masako Okawa-Takatsuji, Mutsuyo Fujinami, Shu Uwatoko,
Masako Kinoshita* and Morito Sumiya*

Division of Clinical Immunology, Clinical Research Institute,
*Division of Rheumatology, International Medical Center of Japan

In order to elucidate the pathogenic role(s) of autoantibodies in connective tissue disease (CTD), we examined
whether autoantibodies against Ul-ribonucleoprotein (RNP) and double-stranded (ds) DNA can up-regulate
intercellular adhesion molecule-1 (ICAM-1), endothelial leukocyte adhesion molecule-1 (ELAM-1) and class
[ and IT major histocompatibility complex (MHC) molecule expression on pulmonary artery endothelial cells
(HPAEC).

ICAM-1, ELAM-1 and class If MHC molecule expression on HPAEC cultured in the presence of anti-U1-
RNP-containing and anti-dsDNA-containing [gGs from CTD patients was up-regulated significantly in
comparison with that on HPAEC cultured with [gG from normal healthy volunteers. Affinity chromatographic
enrichment and depletion of the anti-U1-RNP antibody content of anti-U1-RNP-containing IgG confirmed that
the anti-U1-RNP antibody did up-regulate ICAM-1, ELAM-1 and class Il MHC molecule expression.

The finding that an IgG F(ab’), purified anti-U1-RNP antibody also up-regulated expression of these molecules
may indicate that mechanisms other than Fe-receptor-mediated stimulation are involved. These in vitro findings
suggest that autoantibodies against U1-RNP and dsDNA play important roles in the immunopathological processes
leading to the proliferative pulmonary arterial vasculopathy observed in CTD patients with pulmonary
hypertension by up-regulating adhesion and class [l MHC molecule expression on endothelial cells.
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B. RASE
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Mlincubate L7z, ~)LFd OF o4 —FE&EHE b eG
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Ul fRHERIEERREOEALGOETRE
THIEBREVWDT, AHBIZHHELZH DN
B, A EOS L0 AL TR ICEER s &
Hhh o,



C. RRER

L #i ANXN VHiEMl (Fig. 1) @ ©E% A 42 #lOFH
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ENTH P ERL .

SLEEF (28 5%, #Zit) (Fig. 4) @ 19994 A>
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5 DO EEIE G 2T Thiad, PHAHIIL 7-FF s T
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BiRLano/, IeG-AECA id PH 2 17.0 B
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Fig. 1. Anti-ANXN V titers in normal controls, patients with SLE, MCTD and PH.
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Fig. 2. Anti-TM titers in normal controls, patients with SLE, MCTD and PH.
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Fig. 3. Serial studies of anti-TM, anti-ANXN V and AECA in the patient with SLE of whom PH improved.
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in the patient with MCTD of whom PH did not improve.

THROMBOMODULIN ANTIBODIES WITH COLLAGEN-DISEASE-
RELATED PULMONARY HYPERTENSION

Taku Yoshio, Hiroyuki Nara, Naoko Kaneko, Seiji Minota, and Shogo Kano

Division of Rheumatology and Clinical Immunology, Jichi Medical School

To clarify the relationship of IgG anti-annexin V antibodies (anti-ANXN V) and IgG anti-thrombomodulin
antibodies (anti-TM) with collagen-disease-related pulmonary hypertension (PH), anti-ANXN V and anti-TM
in sera from 9 patients with collagen-disease-related PH (3 patients with MCTD, 3 with SLE, 2 with PSS) were
measured by ELISA using recombinant proteins. Sera from 42 normal controls, 32 patients with MCTD, and 81
patients with SLE were also used as controls. The mean levels of anti-ANXN V and anti-TM in sera from
normal controls were 8.2 = 5.2 units and 6.6 £ 2.3 units, respectively. The normal ranges of anti-ANXN V
and anti-TM (mean+3SD) were 23.8 units and 13.5 units, respectively. The mean levels of anti-ANXN V in
sera from patients with SLE, patients with MCTD, patients with PH (24.0 £ 18.1 units, 16.6 &= 4.5 units,
19.0 & 2.9 units, respectively) were significantly higher than that in normal controls, but only one out of 9
patients with PH had positive anti-ANXN V. The mean levels of anti-TM in sera from patients with SLE,
patients with MCTD, patients with PH (12.6 + 8.6 units, 21.5 £ 6.3 units, 24.6 = 5.0 units, respectively)
were significantly higher than that in normal controls. In addtion, the mean level of anti-TM in patients with PH
was significantly higher than that in patients with SLE and all patients with PH had positive anti-TM. Serial
studies of anti-TM, anti-ANXNV and antiendothelial cell antibodies (AECA) in the patients with PH showed as
follows. In the patients, of whom PH imroved in response to steroid therapy, elevated anti-TM and I1gG-AECA
in the active stage of PH decreased after the improvement of PH. In the patients, of whom PH persisted,
elevated anti-TM and IgG-AECA in the active stage of PH did not decreased. These results suggested the
possibility that anti-TM may be related to the pathogenesis and progression of collagen-disease-related PH.
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#1 huAfEBEOTHBEIY b—7

cell source  whole huA FR1 FR2 FR3 FR4 FR5 GST
PBS 0+0 264 + 509 4.11 £7.12 460 = 340 1490 + 225 1430 + 915 00
huA 2590 = 1810 1070 = 1490 117 £ 133 853 + 775 2050 £ 1770 4860 £ 1660 132 £ 96.2

2 THENT 7Y R—v®stimulation index

clone whole huA FR1 FR2 FR3 FR4 FR35 GST
40-4-1 10.64 8.95 20.19 14.8 8.51 8.95 0.56
40-4-5 4.71 0.28 11.89 1.19 0.23 0.47 0.19
50-1-1 34.3 1.15 56.23 1.56 0.46 1.68 0.38

CTLLZ - > OE5E (com TR TR L/ (R 2),
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1-103. 172-250, 216-282iZ3xF9 5 T I E )
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nH s,
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O—YHpIZEEE A>T EEZ N,
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THE ANALYSIS OF IMMUNE RESPONSE TO HUMAN UlsnRNP-A
AUTOANTIGEN IN MICE.

Yoshikata Misaki, Kimito Kawahata, Katuya Nagatani, Kazuhiko Yamamoto
Department of Allergy and Rheumatology, University of Tokyo

In order to investigate the pathogenesis of anti-U1RNP autoantibody in Mixed Connective Tissue Disease,
we generated human U1RNP-A autoantigen transgenic mice (huATg). This transgenic mice system provides
several advantages for anti-U1RNP autoantibody study. First, human U1-A (huA) is supposed to be the key
molecule for the recognition of UIRNP by the immune system. Second, anti-huA immune reponse can be
induced in mice while mice are tolerant to mouse U1-A (muA). Third, disease can be induced by adoptive
transfer of anti-huA reactive T cells into huATg. huATg has two lines which are different in expression level
of huA as well as disease phenotype. In order to elaborate this sytem and investigate the tolerance of T cell
clonal level, we started epitope analysis of anti-huA T cell analysis. Splenic T cells from C57BL/6 mice
immunized with huA reacted to the C-terminus of huA. It has been demonstrated that the C-terminus of huA
is also dominant T cell epitope in MCTD patients. Therefore, in spite of the difference of MHC and species,
the C-terminus of huA might be susceptible to the exposure to the immne system. we are going to study on
further precise mapping and to establish T celi clones,
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WmAmIE
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CD40 Y A > F (CD40L, CD154) itk oEd CHmELIHHE S ¥ TH L. UL
CDAOL R\ LA 2HHEET) 77 h—F A (SLE) OEF L= 2 MRL/Mpl-Ipr/lpr <
M A AMRL/Ipr=r7 2) T3, FidsDNAFKROEENZWIZH D 6T, JIULIRNPH
ROEARTFHOND, TITHTVABRMAB»SH UIRNP HiAELZRET S
CD3*CD4*CD8"B220-TCR ¢ 8 Thl 7 00— & HE L /=, 7 11— > OHHEIEMHC class
IL(FEY iofkF L, IFN v 250, SRENICIRESMTNF e #HEH LU /-, 70—
L BPIUIRNPHEDFEEL, T -BH#ilaO 8, i TNF a#ifk, HiTNF-R2HFIZX
DEEEINA. BLEMSHdsDNA HAMEAIT CDA0-CDA0L IZIKET 20T L, #i
U1RNP ${& B4 TIEBEE &8 TNF o -TNF-R2 QS ARE S Nz,

A. TAREM

T HBRAK DU IZ 53 2 BRBLO HLREE AT,
MHC clags U -THIRR L7 ¥ —% LT FIL &,
T- BfimEXHICHERT S4LE#MTF (co-
stimulatory molecules) L FFNAMNETH
%o 1M THCDA0 V) H 2 R (CD40L, CD154) 14,
26172 /EEMSIEBFI30KkDad TNF 7 7 = 1) —IZ
B9 5 type Il EIT, £& L TCD 4 BT MR
FEITHEL, B#H EOCDA0 EEERTHI &I
0 Bl &5 LT 2 R B T & LTS 5
TwWwb, SLEBH T FOHRITENRIZ CDA0L O
AR L, T HIAR S o OV dligsr 7 oS e
PR A D BE L D AT 5 T SLE DRI FIR IR O B 2k
WEEE A5 L TEERESIZRZL TWD EHEAE
N5, —HTMCTDEEMBET TE L < ENEEMLD
JLUIRNP Fidkiz B L ThE, ULIRNP HIEITE RN
SOET 5 THlS#HE SN, FOEACHELOTIYE
F—ZHEHONTVSY, £hxbhhbiid, WEEE
TIZHLUIRNP RO S E 8O HLA 75 X 11iHE
Pl OHEERRE L TERY, NS ORI, I
UIRNPHURDE SN THIRICKGT 5 2 L a7 T
B, HRBGF EORBIZ DWW TIEHANHTH 5,

MRL/Mpl-Ipr/lpr <7 Z(MRL/Ipr< ™ 2) i3,

SLE ORREFEMLETILEM T, HldsDNAFIED AL
59 BB MUIRNP/SmAOEALNGED 5N D
H— DT ATH S, HERNZ &2, CDA0L & #R
Mz R X /7= MRL/Ipr< w7 2 Tid, HLdsDNA Fik
U7 b RETFOELSEDoNT, BEEd
IETH S, 1gGlal i RNPHUADEAIZE L Tid
wild-type & RHEICEGL SNEY, F 2 TH5EIDHNG
NIE, wildtype B NCD4A0L R MRL/ Ipr~ v A
EHWT, PidsDNAFIEEH{ULIRNP FIAEEICS
75 THIM EORFRE G FOERER~LZLEEHM
&L/,
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MRL/Ipr mice & Jackson ##%¢Hr (Bar Harbor,
ME)} 75 A L 7. £/~ CD40L &K IEMRL/Ipr mice"
i& Craft i (Yale K¥EHH) Lo#E5an,
2. 5 dsDNA B LU snRNP #E & U THWA
ELISAIZ & 2 FigHi RO RIE

FLdsDNAHUED BFiZRubin & O 5 HEPCHES 7.
F /=, FiRNPH{#id Ehrlich ascites fllia» o HFH L
oA RNP(L pg/mh Z2HEELTHMHLEZ Y
Y AMEIR 3% BSAZFALPRBSTI00EERE L,



ZREUKIZET V) T+ AT 7 5 —URETTY T X
IgG (Southern Biotechnology Associates #t) % ff
ML, ELISA U—4—T0D405nm @i HEx H\T
e L7z,
3. HERREMH T/ 7 O-2 27

HEKIGE THileo 2 o—= > 4%, Naiki 5 0%
EOUTE . §7ab%B, HIULIRNP HAKBEMHD
CD40L-deficient MRL/Ipr <7 2 (18 @) 1) 2%
EEIRE (4 x 10%/ml ) #10% FCS#% 3 A 7ZClick b
(Irvine Scientific #) IZ#FEZ ., 2 x 10°/ml O
SHRIBES (3000 rad) MRL/Ipr % 77 Z JE#H 2 HilF 12
Ml E L TR, 10 u/ml =2y arE+ >k
IL-2 (R&D systems ) (L F CH#EEMRBL 2. 8
1 7 A&IZ, 96-well @ AL F +— L — MZ5 cells
/wells (T /- IR TR S fkE L CRAFTIRE), ¥
SRR LN VOB D HENINTF v —T TR

CTTHEREMEEE, ITOEBRICHERL -,
4. in vitro ~Jb /X —it Bk

THifZ 00— > (5 x10%/well) # MRL/Ipr <7 &
TR S T REFE L /2 BRIAE (2 x108/ml) & —ifR]
ReE&EL, 20 LETOH dsDNAFLA, FIRNPH]
EEZELISAIZTHIZE Uz £AHEESST EBOM
TEEMIIKF T 500N ENEIWN D0,
MizH A b o hENEEsFOALEZETE
(Transwell® @A L, FHEOERET 1. 2554
RHBICKRIET 20 oL THIlE LT, PCC
(pigeon cytochrom ¢) & 4&¥IMIZF8% 3 2 MRL/ Ipr
THilE %3 hO—)LELTHWE, 512 TH
HHWIE BMIEER ST (CD40L, TNF ¢, TNF-R1,
TNF-R2) BLUIFN v @7 0w F ik ERALT
kRO 21T 572, & 5ICTNF-R2ZO B Y % #EE

LD, —HOFEETI TLRNP ik i TNF-R2 K
18 MRL/LDI’? A (Yale KEFEFHE Fatenejad f§l:
o ) REIIRA S JrEER B L 2 BRI & Wi,

ISBEBREMICEAL T, $oME s LRI
BT ot (WITS84E 12828 i #8008 B
K ESSHMOMEFEE L UEESIZHET 2 L8 (15
553 H 2T H #HMEFER W65 ITEEL, W
MIESGEITB T LB I - M2 5 25
ZEDRWESIZARUEL /=,

C. iR
Lwild-type 3T CD40L &3 MRL/Ipr~ ™7 Z i i

FOFET RO

wild-type MRL/Ipr< > 2, CDAOL KMRL/Ipr
YA, BRULEFIS ba—JLb2 2 (18 f) i
HH O dsDNA Jiik & 1 RNP f{4f i 2 ELISA I- &
DMEELE (K1), wild-type i2bb~X CD40L &Kig
MRL/Ipr <7 Z T dsDNA HEDOEESBET L,
BT IR LIRS TH - DI L, FIRNPH K
i wild-type iIZH LU HEREOK TidH 2 & 0 m,
AR NI TIEE T I ALD S EEICEEANTTEL T
Wiz,
2. CD40L &8 MRL/Ipr < ©7 A BE#HND 7 [ L 7= RNP
PiUREEW THR Y O— > 008t

CD40LKRAEMRL/ Ipr =7 7 Z IR A 5 BR R3S Rk
b ro—dbah, o siE (ENA:
extractable nuclear antigens) #E#izMAz 5 2 &
RO TTEL -5 DO THEAE 1 IZRLF,
INSIFWTNSY Y AMHC class I T#HBI-EriC
MTLHE/ 70— bR THESN. 2B, E7%
DEV=RIO—EIFN ¢ 22 L Th1ia & & 2
S,
3. CDA0OL JR& 7T ULRNP HIABE LIz BT 518k
G REITNF o OB S

IS THIREYZ o— > &, MRL/Ipr< v Z BB
SOREREL - BillnE: L EMESEEL, FOLF
FOFERAE ELISA THEL~E (H2A), I
(Transwell® D 8, 37506 THIRLE B AT
DHBILAZEH ST, 1 dsDNAFIED B E 110
EINT, PCCHRMNTHEI > Fo—ILERLANILT
Fofz, —HT, Gl EPSOBREFETT, HioEs
AL OWEG (THIRE S BEIBOEMDIHSEE T
FLRNP fiih ki@ WiRE TR N, b

FE 1. CDAOL XL MRLIpr = 77 2 40 &5 4008 L 22 B VRO T Jii

Isolated T cell prolileration with APC/ENA® % inhibition TCR VB
T cell lines +1gG2a  anti-E* (anti-EMIgG2a)  usage
C2 14,531 3,004 77 V6
Gl 39,582 3,343 92 V[(8.1/8.2
G2 66,534 3,952 g5 VBI10
P5 26,136 4837 81 V(8.3
E7 31,249 14,468 54 V14

*#[*1}thymidine incorporation (cpm) in the presence of ENA
with the shown antibodies.
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culture supernatant of E 1.0 10
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B cells alone). W o
% Inhibition = (1-{the B _ C membrine insert
titer of anti-RNP Ab 2 M “ e e
with blocking mAb = . a HIRNPHLIK
(OD405nm) / anti-RNP & 'z
Ab with isotype control fé y
(OD405nmh) x 100. - 2
The concentration of é E
blocking Ab and f:: %
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~intaet -deficiens
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Xt
LEoffman RW, Takeda Y, Sharp GC, et al. Human T cell
ﬂ: n Eﬁ, —7T , TFN 7 Wiz Hi - T 53\ W& :hﬁ clones reactive against U-small nuclear ribonucleoprotein
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Ml ENE S 2 s,
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TNF-RZODZACHTREASNBZOLON, £LMCTD
BEZBW DL IS FRBEO 2L S B o
HTHAD,
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THE SIGNIFICANCE OF CD40 LIGAND AND THE TRANSMEMBRANE
FORM OF TNF ¢ ON ANTI-UIRNP ANTIBODY PRODUCTION:
STUDIES USING CD40L-DEFICIENT MRL/MpJ-lpr/lpr MICE

Tsuneyo Mimori and Takao Fujii

Department of Internal Medicine, Keio University School of Medicine

Tt is well accepted that the interaction between CD40 and its ligand (CD40L) plays a decisive role in contact-
dependent help between T and B cells. In CD40L-deficient MRL/Mpl-Ipr/lpr (MRL/Ipr) mice, however, high
titers of autoantibodies to Ul small nuclear ribonucleoproteins (anti-UlRNP Ab) along with the development
of CD44rehCD4SRBM effector CD4* T cells was observed. We successfully isolated two CD40L-deficient
MRL/Ipr Th1 lines, which could provide B cell help for anti-U1RNP Ab production. Proliferative responses of
Thl lines were MHC class II (I-E*)-restricted. Anti-TNF &, IFN 7, and TNF-R2 mAb inhibited anti-UIRNP
Ab secretion induced by CD401-deficient Th1 lines, but anti-CD40L or TNF-R1 mAb did not. In addition, the
Th1 lines failed to induce anti-U1RNP Ab secretion from B cells derived from anti-U1RNP Ab-positive TNF-
R2-deficient MRL//pr mouse. Anti-UIRNP Ab was secreted mainly in contact-dependent manner, suggesting
that the transmembrane form of TNF & (mTNF « )} - TNF-R2 co-stimulation participates in B cell activation.
These results indicate that the interaction of mTNF « on activated Th! cells with TNF-R2 on B cells may be
involved in anti-UIRNP Ab production in MRL mice and, possibly, mixed connective tissue disease.
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TS CGAAAGUCCGAUCGGCGUAAUGUCA
Ts2 CGAAAGUCCGAUCGGCGUAAUGUC A
T33 CGAAAGUCCGAUCGGCGUAAUGUC A
TS4 CGAAAGUCCGAUCGGCGUAAUGUC A
TS6 CGAAAGUCCGAUCGGCGUAAUGUC a
TS6 GUUUGGCGACGUCCCACAUGAGCEC

TS7 GUUUGGCGACGUCCCACAUGAGCC

TS8 GUUUGAUGGAUACCUVAUCCUUGGCEC
T59 GUUUGGUACGACCUGAUCAUGCGCC

T510 AUGUCACGUAUCUUCAAGAUCGAAG

1. Selected RNA Sequences to
bind TS Serum
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Broken line represents the upgper limi of the normal range
(2SD above the mean value in 14 normal controls)

2. Reactivity to TS1-RNA by Sera from
Patients with §jS, MCTD, SLE and RA
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CAGCLGGCCGAUCGGCGUAAUGUCA

CAGCCGGGUCGCUAACUAAGCAUAC

TS-1 Mutant 2-7
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ANALYSIS OF ANOVEL RNA EPITOPE RECOGNIZED BY SERA IN
PATIENTS WITH MCTD AND CONNECTIVE TISSUE DISEASES

Yoshinari Takasaki, Kaoru Hirokawa, Ken Takeuchi,

Kazuhiko Kaneda, Keigo Ikeda, Hiroshi Hashimoto
Division of Rheumatology, Department of Medicine,
Juntendo University School of Medicine

Sera from patients with various connective tissue diseases often contain autoantibodies against RNA-protein
complex. In addition to antibodies directed to the protein part, antibodies to the RNA moiety have been recently
found. We have previously identified novel antibody directed against RNA of 25 nucleotides (TS1-RNA) from
a randomized RNA library in patients with MCTD and Sjégren's syndrome. In the present study, the epitopes
on this RNA were further analyzed by immunoprecipitation using mutatants of TS1-RNA. The reaction of
patient sera with the RNAs declined when any part of the TS1-RNA was mutated. This finding indicates that the
selected TS1-RNA is a novel sequence-specific RNA epitope that binds specifically sera with MCTD and

Sjbgren's syndrome.



