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DETECTION OF IgG SUBCLASS REACTIVE WITH U1RNP PARTICLES IN
SERA FROM PATIENTS WITH RHEUMATIC DISEASES

Takao Fujii, Yoshitaka Imura, and Tsuneyo Mimori

Department of Rheumatology and Clinical Immunology
Kyoto University Graduate School of Medicine

We determined IgG subclasses that recognized each U1RNP particle (70K, A, B, C, or D) in sera from patients
with rheumatic diseases. In 64 anti-U1RNP or anti-Sm antibody-positive sera, IgG2 was the most frequently
detected in anti-70K and anti-B’ antibodies, whereas IgG2 and 1gG3 were equally observed in anti-A and anti-D
antibodies. In anti-C antibodies, IgG1 appeared to be the major subclass. Additionally, the titer of anti-70K
antibodies correlated with anti-D antibodies in 1gG3, whereas the titer of anti-C antibodies correlated with anti-D
antibodies in [gG1. These results suggested that Th1 response might be involved in anti-U1RNP/Sm antibody

production and the genesis of anti-Sm antibody was closely associated with the increased titer of autoantibodies
against the unique particles of UIRNP in a certain IgG subclass.
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4. U1 RNP70-KdER & Ul RNADEASICLVELIZY4BELBRMT 3
MUl RNPREOBEEMNEROKRE

ENFRE  SIRITRR

BIRBHE  BEES. RTRM, LEES, BEEF,
WP B, SEAE. BiMEh

P IR B 3

D EREX - BRANR

MRER

Ul RNP70-KdERH & Ul RNADORBIZE DA U3 7A#E2RB T 25 Ul RNPHIEOE KN E
BICOVWTRE L. BRMCTDIS6flZMHREL, VI EF Y F70-Kd, ABXUCEREHE
i & L7z ELISA(P-ELISA) & ZhiZ Ul RNA %M L 7= ELISAR-ELISA), & R70-Kd, ABRAIC
Ul RNA Z#58 2B HEZ AW RZELEHRIP) TUL RNP 70-Kd, BXIRAZEH & Ul RNA O
BICEDAECDIUFBEEREMT 5 UL RNPHEAZBEL =, 2ORSR. 1864 13 HH P-ELISA
THtE. R-ELISA Tt Lo/, ZhEOMEORGES 70-Kd & AEHIZ Ul RNA 2S¢
HRERWEIP TRNTS L, TNTOMBA UL RNP 70-Kd BE & Ul RNA ORSIc L DA
SHUGHIEEZRRT 2ENRINE. O I3HIOHEBITONTHO 172 & T 5 & 2 FIILEE
CU. SLIEROMEBNEHTHERIZBABZAL TS ENESR I NS, MEED. UL RNA/70-
Kd EHEGEOIARG BT 25 UL RNPHAREF AR O MCTD & R 5 REEET I &

NREE N,

A. BiIBM

MCTD BEOBMICBWTHASRLEEIRZH UL
RNP ik DRIEICIE T £ TO B ETL#E(DID)
8L BREFERELISASAVWSh3 XSk
T&E, LML, ZhETOULRNP 2HERT 2EA
%53 %% BV 7= ELISA T DID B D #) 5-8% D ¥
FINBEERDCENASN TV FCTIOBER
fERT 5 HIT70KAA, BLUCEHICME. UL RNA
ZRMLU-MERMVBARBINE. FORE,. Ul RNP
70-KAEH UL RNADOKR I LD AU 33 68iEs
BT HHIUL RNPH&MCTD BF R ICRE I N
LBEMHLM LR Y. SER, COKBREHUL
RNPHUABHEMCTD B OB REIR I D W THRHT 2
mz.

B. MRELUMRAE
HERMCTD1IS6HIExREL, YA EF S R 70 -
Kd, ABXUCEBZEHFKEE L7 P-ELISA & £h

HiZUL RNAZFEML 7= R~ELISA, BLU70-Kd. A
HEHIZUL RNAZE I BEHES2H W GErikiE
(IPPTULRNP70-Kd . BXURAZEH{E ULRNAD
HBICEDEL 2 IEEE 2B 25 UL RNPHI&
EMHL7%Z, ULRNA & 70-Kd BL A BHORE
REEIC BT S His tag K3 5 Hifk 2 L7 1P,
Ul RNP T3 5 & I 3% oD Bt ORERRIT Hela #0183
M ESRERE LZIPIC T o /2. O/ RIZD
WTRRHZE, WENZBESE RN,

C. ARER
DMCTD B # & @ P-ELISA & R ELISAIZHT 3K
ry i

MCTD £ 186 #h, P-ELISA T3 93.0% 0 &%
HIUL RNPH&ABETH 5 = Dicxt L, R-ELISA T
99.5% NBE LD (F1), —HASHKBEDID)IZ
TOHRMETH > =—HEBRN185H D S5 5 134 TH
FioHT A RBREORENBED SN, FIT. oh
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EIRIETH D T &AMR 3‘3’17:_ ®1A #1).R kd and Ul RNA autoantibodies in sers from patients with mixed
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EIPTRELE. TOMRR. 13 MBOMN. 3 mighs
ELISABL<RIPIZTUIRNAERGT D00, it F, fekiakigg
DOMFREIELZNWZ AR E/R- 7 (£2), Wizl L.
2)U1 RNA/70-Kd BEEEEFIZH T 5 Kk

Ul RNAIZHT B RIEHMN 5R-ELISAPIC BT BR G, MEOBEMOIMEE - BERR
DR LR, ZEBIZUL RNAZRNLEZ STtk ®Bicizl.
FLTWRWI ERALNER S, £ I TH His-
tag FitkZ W/ IPIZTUL RNA LOREARKEE%E
iR L7z UL RNP/70-Kd BB AKEHFEL L IP
KTI3REDOREEZMET 2 -2 THEE RS T &
MRENE (B1B, RENZIOFAOREETT)., B
RICUL RNP/ABRBESHFICDVWTRHTZ &, 341
DARFE L - Tz,
2)UL RNA/70-KAEEEAEHE LOLE 728~
W8T 551 UL RNP HABYES DB IR &

Ul RNA/70-Kd EH#EB A2 RENICEMT 20
U1 RNPHIERBE 136 O BRI D W TRt 2 i
A%L, SLEQEBEEFERITHZL, LOBKEED
Az EIEOEA MCTD I3 WEMIZH - 7= (&

3). E& DRIRBICDWTREEMA S &, MEERK
ERMERT, SLE BLUFAICEET 28 ROME
BNE<, FITCNSI—F X LA dsDNAHIBREE
IEBICHELTWE,

D. 28

SEIOBNT,. INETULRNPOEERS DS %
AV = ELISA TR & 725 Ul RNA/70-KAd BB ES
HONEEEERBT A UL RNPHEBAEF OBE
BPHS LR, INSOBRETHSLERORE
PETRICHETWAEMNS 0. RiZ, —EOEHTIX
PidsDNAFIENERIZHEL TWADICHMbh LS
PiISmPEOHERMEL, T OMERERE N T
WABCNSI— T 2NERIZBEPH SN mBBEE
P, Tl EREBED 2 CNS IV—F R & toxic
epidermal necrolysls 25| Z#E < EHETETL. F
BOBVWIZ MR ENAE, S8, MCTD OFERIEE
ADLTREBOIMALEEI SN,
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B 2P-ELISARIR-ELISARHE1IMCTDAMO ZRARE AL AELISAB L UIRK L 594

123456 78 910111213

1.

2 ZHEFRRBRAMROUIALEF - FTOKd A BLUCES
DHEHANEELISALU RNAEMAAELISAICHT B RISH

Disease Number R-ELISA P-ELISA
MCTD 186 99.5 % 93.0%
SLE 119 42.0 328
SIS 25 16.0 4.0
SSc 20 5.0 10.0
PM/DM 25 4.0 4.0
RA 33 0.0 0.0

R-ELISA: ELISA using U1 RNA and 70kD, A and C proteins
P-ELISA: ELISA using 70kD, A and C proteins

B3 BRABORNENORERDLBRN

Patisnts with snt-U1 RNP antibodiss

.ﬁm rscognizing only recognizing 70k,
U1 ANA/A complex A and/or € protsins
(N=13) (N=172)
SLE 69.2% 58.7 %
8S8c 23.1 34.9
PN/ DM 15.4 5.2
WFhOBRBEHZ LA 7.7 16.9
Overlap 30.8 30.8

|4 U1 RNA/70 KdIRE M A 4k &6 R0y (=
REBTINEBTEORMNIED Bk

Patients with anti-U1 ANP antibodle

Clinlcal features

recognizing only

recognizing 70k,

W -RNP/A complex A and/or C proteint

PT M. ELISA d
R-ELISA P-ELISA U1 RRA ELISA Hela cell U3 RNA
1 + + (5820 - {99 =(0m + -
2 + + {1.0 ~ {9 + (1.4 + -
k] * + (115.0) -y + (2.9 + +
4 - + (100.7) ~ (B - {o® + -
5 + + (5.4 - (2.4 + (17 + +
] + + (74 - (8.2) - 108 + -
7 + + (4.0 - (5.8 =0y + -
[] + (8 - (5.8 - {8 + -
9 + + [ 8.4 - (0.0 - {88 + -
10 + + (65.8) ~ {78 - 408 + -
1 + + (8.9 =~ (11.8) - {03 + -
12 + + (612 =148 - (08 + ~
b + + (0.4 — {102 - (07 + -
J:index

(N=13) (N=172
Raynaud's phenomanon 100 % 20.4 %
Swollen fingere/hands 100 25.56
Photosensitivity 23.0 12.8
Malar rush 38.8 22.1
Alopeacina 16.4 5.8
Arthritis 100 70.7
Pleuritis 7.7 5.8
Paricarditia 7.7 5.2
Lymphadenopathy 23.1 28.3
CNS Involvement 23.1¢ 2.9
Protelnuria 46.2 45.9
Hemolytlc anemia 7. 3.5
Leukopenia 89.2 54.1
Lymphopenia 38.5 48.3
Thrombocytopenia 15.4 11.1
Muscle weakness 23.1 a5.86
Myalgia 53.8 40.4
Incroased lavel of CK a9.2 46.9
Sclierodactyly 468.2 50.6
Diffuse scleroderma 165.4 18.0
Digital ulcer 7.7 16.7
Diliatation of esophagus 7.7 14.5
Lung filbrosis/Interstitial 30.8 40.0
pneumontitis
Pulmonary hypertension L 15.1
W%VC 80% 23.1 36.6
%Dlco < 70% 38.7 44.89
Hypeory-globulinamia 76.9 709.7
Antl-deDNA Ab 80,2« 3.7
Antl-8m Ab 7.7 21.5
Antl-88-A Ab 23.1 25.0
Antl-S8-B Ab o 4.7
Hypocomplementemin 23.1 34.9
Rheumatoid factor 30.8 55.2
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CLINICAL SIGNIFICANCE OF ANTI-U1 RNP ANTIBODIES RECOGNIZING
THE CONFROMATION-STRUCTURE ON U1 RNA/70-KD PROTEIN
COMPLEX

Yoshinar Takasaki, Masuyuki Nawata, Hiroshi Yamada, Keigo Ikeda, Ran Matsudaira, Kazuhiko Kaneda,
Hiroshi Hashimoto

Department of Internat Medicine and Rheumatology, Juntendo University Schoot of Medicine

Anti-U1 RNP antibodies recognizing the conformation-structure on U1 RNA/70-Kd protein were detected by ELISA
using Ul RNP 70-Kd, A and C proteins (P-ELISA), and ELISA using Ul RNA in addition to the proteins (R-
ELISA). And the clinical significance of those antibodies in MCTD patients was studied.

Thirteen sera from 186 patients with MCTD were positive in R-ELISA but negative in P-ELISA, and the specific
reactivity of those sera to the conformation-structure on Ul RNA/70-Kd protein complex was confirmed by
immunoprecipitation using the complex as antigen source.

The clinical characteristics of 13 patients with anti-Ul RNP antibodies reactive with only the Ul RNA/70-Kd
protein complex was studied comparing with clinical features of other 172 MCTD patients. The patients with
antibodies to the complex highly fulfilled the ACR criteria for lupus patients {69.2%), and the number of patients
who did not fulfill any other criteria for connective tissue discases was lower than other 172 MCTD patients (7.7%
vs 16.9%). In addition, the frequencies of clinical features associated with lupus were higher, and CNS lupus and
positive for anti-dsDNA antibodies significantly-highly occurred in the 13 patients.

Those results suggested that the MCTD patients with anti-Ul RNP antibodies that specifically recognize the
conformation-structure on Ul RNA/70-Kd protein complex have characteristic clinical features strongly associated
with lupus, and belong to different subset of the disease.
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5. BRAEERMENBEZAMICL DI UI-RNP kELE &
RENHFRMOBEBICONT

HHBRE  FEE

RaEmhE « Kl (i) ¥TF

FIf B SRR

D ESIERERE 5 — IR

HRES
BERABRE RO I LS5 UL-RNPIRGEL B L OHSS-ANAE L 2R L.
i, ZORCBI2HEIHF (VI EY) BNOFELBE Lk, BERAY0m L
f2(PBMC) 2 EHld 2 Wit 2 OREOREMFHMEZHEML T7 ARE%EL, FETo
IgGHUL-RNPHifk. [gGHI SS-AFUE, REFOT ) L IgC) 2 BEEVAETREL -,
i 37 U1-RNP &3 & O SS-A KBRS O BEN S 87/ PBMCIE, K# Ligdus
TNH OB EFRICEE L, FUUL-RNPHAEA MBI ) E2RML =8
T TOEERARICHMF NN, HSS-AFAEEBEHBEICI I E2 2 RNL 8
B, TOELRME Mo, SMOBRECED. RBEANICBT 2 BEMEICLD
spontaneous 7551 U1-RNP Fifk, BLUPISS-AFREENERTE, H{UI-RNPHIE
BIERITIE X VY & 2RI THARI BICIH X N ERIRIOA R 2 $ T & B Wl BstE 2wk

e,

A. BIEBEM

BEAEBEERMLELME (PBMC) 2k 3
spontaneous 7R A B RETT B LRI, G
AR B A RF L,

B. WMEAE

MERH UL-RNP FiAEBEOREREHE 16§
(MCTD;24#). SLE ; 7#l. SS; 6, SSc;1fil), &
N, M8 UL-RNP BB L TH SS-A Hiik A il
DBRESH (SS;7H], SLE;LH) ExHe L, %
ANeFlZBIC U, BERIUEE AL S PBMC %
DREL. EIEE DD WIIEE A OBEO RGN AR
ML T7HEEE, £O LFPOH UI-RNPHUE. B
SS-AFiR, RESOTY CEBEFKETHR LS.

C. IR&ER
1) BIRIR B & M i v o T ENA Bk

1fiL i P D U L-RNP Bi{idg4: 16 #1(22C0O1 LA L) D
D6, FLUL-RNPHAASEOREL, mighozo
oA, FSmuik, PLSS-AHE, FiSS-BHikS
ST H LEEMH -7 (Z1 A, £, FiUL-RNP
PLORREE TH SS-A FiikABEfE (30COIEL L)Y o 8 fl
DOWTIL BLUL-RNPHIEREOREZL. 5 Sm T
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FoHRMIE o7z (K1BY A BISS-AFIKRIENE, b
SS-BHiIXHmBOM HEMEOF HERD 5 h-,
2) BERBHFMEFHULI-RNPH&EMIC L5 Y
W— TR DEE EE P H UL-RNP Hik (b

fH A O MiEHR O U1-RNP HiKRM O E ) H +
SSDEEZEBEE LT, B BERCYIIL—7
2oV, SR PBMC 2 5% U T LS U1-RNP
PUERZRE L e 558 LIEPHUL-RNPH&E 4 I,
Mg ARG ERE T, 16 Fh 7 FIAEM:. duwgp
PURRRMERE T 8 Bk 1 ISR CH - 72 (K 2),
3) BRABEMBEPY SS-AHikffick s/
=703 L PP SS-A Pk

FiU1-RNP Hifk & FERIZ. Mg o3 SS-A ik
MTHIN—T 3% L., PBMC Oi5#% LiEPH] SS-
ABUADHE ZJE U=, 8 B P SS-AM AR+
W mED PR R TI, 21 fth 6 FASEM:.
HPHKRERETIE I AP L ENBETH 7= (M
3.
4) BE#MBE PBMCEE L#ETH UL-RNPH
A, total IgGREEIZRT B30 00 viEmo
R

BHPBMC % SR 35 5 Vs (38 4 00 38 O Fug
WA YEBMLT 7 OMSEEL. LT oR



UI-RNP Hifk, total lgG ZEBE$#HAEE TR L 1=,

PBMC O BRI E L PH U L-RNPHUAL B D
SHIZDWT, 2.5, 25, 250 u g/ml &HML-BS.
Wilcoxon T test T 1 % @F@$TﬁU1M@#%E
EVFEIHIE E N2 (BAA 3 08 20 1 g/ml % 100

%ELTERLE.

5] UAE | D 538 b i%  total-TgGid, 0.25, 250 ng/
ml THEEZENED SNz ht (p<0.05), HLU1-RNP#
WELITHT 2 MG BROENENEESTERE (4
4B).
5) BIEUKEE PBMCHE & FiES HiSS-A FiPEA:
ERT S yRN O e

—F. B LiEDOHISS-AFUREED THIzOWnT

WO AENCEEE RS &Y AT L AIEIEIR

FEALERD N (F6).
6) MEFHH L PBMC K% L1 03 ENA Fifk
D B

m%¢®ﬁUhmwmmtﬁﬁr%¢®mUhmw
AW E OB, HFELSMENED SN (n=24,
r=0.628, D<0.01, [ 6A) . 1ME DP SS-A Pk &
& EIEPOPISS-AFA S OBIc S, BT 2 @R
¥ 54 (n=24, r=0.342, ®6B). ZOfth. migbon
FTUULT-RNP itk & 5 Sm Bk & ORI, #4725
M s (n=24, r=0.670. p<0.01. [®6C).,
T) BEBDIIL JEHEEE D OB U1-RNP Fiik,
i SS-AHKOH =

SAEHNHIF O B PR L & ORIEIC DL TREL
2o BEWNSLEWC Y = — YV 2&0UEERT, &
Bl invitro TE CHUAREEITT 53 b v s -
DNTHIT 52 E oMo 72, MEHH ULI-RNP
ik, PISS-ABIERDENE <, ZAF 0 K 5mg O
R G TH o230 M /150mg BES L TM S,
MO UL-RNP Hidk, §iSS-A Hifkid, i@ &4t
AL TWB D843, 5, —74. total-1gG D E(LIL
< HRBCAEZIHETL TWE, BEL 2 0k
T, b1/ -BlRousEIEHENE (H7).

D. 8
INFET, BEHBHEBIUMEAPBMCICL D
spontaneous 72 B CHUEESE (U< b REF. ]
DNAFUE) &L, BHEERMUB Y > /RO T L7
TFEN—Ta EHRLTERZWH, SE, HUI-RNP
TR HISS-ATEOERIZDOWTRI L. 208
M DL UL-RNP HE S E. 5T SS-A Tk fti o 8,

HFHOPBMCIE, 2% Ei% iz spontaneous 7 2 2h
CHOCHAZELL TWASEEMRLA. £/, fuiEsd
DHLUL-RNPHUE & 13 EE P OFiF R, i o
SS-AIE L& LIEP OHSS-AFAEIT 22N
HMLUTWDZENHMO., B O FI P 4 23 4
NOFREERIRT B E52 SR,

[ UL-RNA R T F REE#SBT 24 UL-RNP
R GHISHUR - 68K, A, C8Y) SHiSmifk (ot
JGHUER - B /B, D) i Ml & TH B AR S .
Y- RNA FORTF R ERHET DHSS-AFIE (MER
F{:Ro), BISS-BHifE GHEHIE :La) &, misHho
BURGBEE S 2 A 2 MR L 7=, TS OPEILE
FMROBEANIZS D, FNENOHEITHL S0 &
DITHEMES N A DRNIZD 0TI S A Tid A,
CNOLDOHOHKELOBFSLT, 7HE M2 2%
B LMIRERE LI TEAET LT oMz, RNPO
TITALNREEN, HUL- RNP?JL{M\%?’V&‘”
TELEWIMENH DY, FSS-AFiEIZDONTSH.
FlEkDWREMER S 2 53,

DU Y ODE R BRI DV T J B K O M S &
NN T M OEENG O ERmE T hTn s,
B4V I VERINC KB IR DR & BE LT
WAL total igGE:E%&Xﬂ:TE“ﬁ"f}‘L?JLUI—RNP}ﬁ{Zl&
FEEEZFNTMHEI U2 Ens, BRI SE L7
Moz MR E NS, Ui U, B 44050 o i FR e s
KDOWTHAHTH S,

M H UL-RNP HifA S B0 B 4 557 PBMC
i, K EERICH UL-RNPHUE M4 L. Ss P
ARV IE ACE D IREEERBIEICIIEIZ 302 - S 2 RERL
2o LU, 1gG izt 3 2 M&1id580 5 13, H G
CHEEE T L THEYIC f@]b\“ﬁn? Iﬂﬁbliﬁw\ é
Nz, PISS-ABUEELICHT B3y U s o4
Hfu‘mxo Zo Elo EBRRE NG, COBERERESIC L

0L OHIUL- RNPﬁﬁiéﬁﬁiziﬁiff)éﬂ‘ LA /-
RROUENRO SN EMNS . L WEEOH &
PEA A L, EF%EW;;H{&BT* TDIERHTH
BEEFEZ LN, £, in vitro TOHKE S IS5
DFERIN G BRI Z R 2 TRIT & 5 T REMEA R
=iz,

E. &%

1) 5o 2 HIU 1-RNPH U A% 0 I3 5 % B BA A
fald. Bk L¥dhic spontaneous 241 U I-RNP Hifk.
ViSS-AfifE&EpEE L=,
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2) iR UL-RNPHAAEDBB O BHE T, Kk Ligh
HAELAAFEOFMNRD S, BRRIC, midPH
SS-APUERMEG OB E T, 5% Ll PIAE £ il
OEIRED 5N,

3) in vitro TO BEHBRLIZ K B I UL-RNPHI{EE LR
PER T, SeEMEIA: 2 V) E OBtk D20
FEAVARCIB SN, RERNZHIREOME ST
HlTEDARESEARE I N,

Xk
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[A] AP UI-ANP Gk M U1-ANP IR LU
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250 280
200 -
200 //—
150
150 /
100
100 //
"’ —Z X
0 0 L e——
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L. BF M EHOH ENA ik,
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SPONTANEOUS PRODUCTION OF AUTOANTIBODIES AGAINST Ul-
RIBONUCLEOPROTEIN AND SS-A BY PERIPHERAL BLOOD
MONONUCLEAR CELLS FROM PATIENTS WITH CONNECTIVE TISSUE
DISEASE:

EFFECTS OF MIZORIBIN ON THEIR PRODUCTIONS

Shinichi Aotsuka and Masako Okawa-Takatsuji

Bivision of Clinical Immunology, Clinical Research Institute,
International Medical Center of Japan

To investigate a spontaneous production of autoantibodies against Ul-ribonucleoprotein (Ut-RNP) and SS-A by
peripheral blood mononuclear cells (PBMC) from patients with connective tissue diseases (CTD). Moreover, the
effects of an immunosuppressant (Mizoribin, MZR) on autoantibody production were also examined. PBMC
were spontaneously cultured for 7 days in the absence or the presence of various concentrations of MZR and
culture supernatants were assayed for [gG autoantibodies against U1-RNP or SS-A and total IgG using enzyme-
linked immunosorbent assay. As a result, most of PBMC obtained from CTD patients who have high titer of serum
[gG anti-U1-RNP antibodies or IgG anti-SS-A antibodies were significantly produced those antibodies in the
culture supernatants. The addition of MZR to the cultures inhibited the production of only IgG anti Ul-RNP
antibodies. This is the first report that demonstrates the spontancous production of anti-U1-RNP and anti-SS-A
autoantibodies by PBMC in vitro, The result also suggested a possibility that MZR could suppress the production
of anti-U1-RNP autoantibodies in vivo.
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MCTDIZH VT % B AU E 417 fifa PP EEROBEOBSRE BRI N TS
tn$ﬁ%fm\ﬂﬁ@thf/Aﬁ@@ﬁ%@Ut?&LfﬁttﬁjﬂotﬂW77
3U—KETMﬁV&WR@ML&%;UC@%@&WUH%W&?TWE@%E@%T
BLTY T T ORMERM AT, TOME, ZO 7P IEER TR I NIK & [KKo
PRV S NNF-KBIE L ESERILTWE D &, Kt OFEHAMBIIEIo b0 &1
BN IKB U VB - DER NE-KB OBITE &b HLOTH2 T &, NF-KB D p65
Y722y b OCKRAE O EIEMAL I DR 1) CEETHAT EEHA NI L. T
NS DA, MCTD 2 BT 2 BEAEE B LN SINEREIRD A S = X WO 5 —
BT, Hil BRI E A S A A L 7,

A. ISEM

MCTDTH & THEDOHFRNPHA D BE AL & £l
PEHEATH L0, TOERICLHEORERE E Mk
THho, MHhLSHRERFEIR. 2K /EBOME: %
v, DIUIES ) S/ Bl & L TR gl
END. MG, E T ARFOBREONED & LT,
INFZ 7 2 =D AN—FRETEN~, BlyS
(BAFF, TALL-1) R¥DOLSidA Nh1 20—
T. BHRMNS OHEELD Y AR ED 2K >
MNEBEOHHEIZ, RV INF 773 —D A2 N—T
HBHU T3 RFLL LT bz, BEARES
BEUTWBHIE, BEBIZINSOYA M4 VBET
DAV IZ IR AHCREERIL, &
FOBEREHEB (SLE, §iS. RATE) OEEME
FICEBECHET S &N OMCTDR & O B S %
REDREBRRIC BT 2 BEMER S N5, BlySELT
ISHIRRIT IR T 2 & A% A0IZ NF-kB 2 ¥EME (LT 2 A1,
TOEROIEFIC DV TIRESH IR T
Wof. BESEMOWRREOERLD. “hoo
T F L. NF-XB inducing kinase (NIK)$3 L 78
[kB kinase a0 KK BN $ 528/ w77 ke
VALZEDEBINHRRBENS, FIT, AMET
WLTBRY 7 U 2 S TONF-KBIEHE{L# - 317 5

NIK & IKKo QIEENC DWW TRE L=,

B. MRAE

(1) BRTZAIw ROEE: BBESS23 9w BpM-
p65. pM-p65(1-286). pM-p65(286-551), pM-ph5
(286-551:A443-4786). PM-p65(286-520), pM-p65
(431-551). pM-p65(521-551), pM-p65(521-551;
S529A). pM-pbB5(521-551:5536A). peDNA3. 1{-)-
FLAG-p65. pcDNA3-NIK. DCDNA3-NIK(KM).
PcDNA3Z-IKBAN. pcDNA3-IKB (S32A/S36A).
PCR-2FL-IKKa, pCR-2FL-IKKa(KM), pCR-2F] ~
IKKPB 3 XU pCR-2FL-IKKB (KM) DERIZEEI 8
& L7275 (Jiang et al, J. Biol. Chem. 278:919-926,
2003) - 7=,

(2) MIBMEBLS NS AT 22292 ;203 #ip &
LTBRZRH T ZHT29MIE 2 Ak, 7523y 1%
WA~ D A1 FUGENES transfection reagent
(Roche Molecular Biochemicals)$& £k
LipofectAMINE(Invitrogen) & vy 7=,

(3) Luciferase % : Luciferase(Luc)#@iz TR\ T S
AT RETT 2 OH TS A3 w REMIEAHEAL.
ABIFHIR, MR STRE 2 MM, LuclE S aRE L7,
(4) SBEEHBRCF WAL  p65 DRBITERETT 27
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W, HT29 #ila % 10ng/mliE O TNF T 15 500 £ /-
2ug/mliBE O LTPR agonistic HIET40 40 iz Hilm L .
ML ZEE L, p65 T Bk (Santa Cruz
Bioctechnolegy) T#&L 7=,

(6) PIRF Ty bk Mk oERS LR

DILAE 70y MEEBHIZEE L FiE Jlang et

al, J. Biol. Chem. 278:919-926, 2003) 1Z#l- /-,
(6) JLEIFITIELE © pBS O LTBR &3 iz 4
HE L) B ERER T 5729, HT298I027 FLAG
K L 7= p65 (FLAG-p65) ZRBIL =%, FLAG T
T D4U4F (antl-FLAG M2 affinity gel (Kodak)) T
R L, MBI N/ABER £ p65 D536% )
DV CERALIZEEHT 2855 (anti-phospho-p65
NF-KB (ser536) antibody (Cell Signaling)) B\W\T
DIAZ Ty NETETL -,

C. HRER

(1) LTBR &7+ 1) > 7 TONF-KBIEM{LIZIKB Y >
BR1b B K U p6s OBBITITRTEL 20 (K1) 1293 &
HT29 M £ % O NF-kBIEEEF (TNF, LTBR.
NIK, IKKa, [KKB72 &) #8A L. 2hs0RFI
KO BEENEKBEFIE £ B/ & 25 TNF.LTBR
BIUNIK I KBESFEEZFEL 25, IKKa £/
IKKBBM TIZkBEREFEHZHET A - TE T
EME oz, F5IZ,TNE, LTRBR Y74 1) > Fic B
WTIKBDY XB(LE DI AY T 0w RETHAR
&C%, INFIIKB QU VEEEEFBELAA, LTER
TPV TIRIKB Y VEBEEFELR N 05D
Mofe, TOMRERERET D0, MR
R T 0 OMBIT 2R L7, £ O#E, LTBR
T 7B ENFRBIEMEIZBWTIZp6s 0k
BT Z (#DIRW ONF-KBIKEEE T 235 LT 2 & &
Mirino 7=,

(2) NF-xBiEHIicEbL 2B TOMEMER : 293 &
HT29 #ilicii 4« O NF-kBEKLERTFEFN o0
dominant negative Z&&## A L. Luciferase

assay TETOIEMZAHT L, INFickDFHE I N

KBREH#IINIK, [KKa #£/2 IKKB @ dominant
negative KR L - THMHIE 1=, UL, LTPR
TV ROBEE N NF-xB 54 12 NIK
EIKKoDEEMAEIT & - TIE 588, IKKPBZE &M
REDMRZSNaD-/k, 6K, TheOETFOM®

F{EM 2B/ & 24, TNFHNIK, IKKB & o FE

HinA oz, IKKa & Tidashizns, —74.
LTBRZ 71} Y IKKB Tid7e <. IKKa E 7= NIK
EORITHREEMAR SN, B EOEEMNS, TNF
T3 TREMITIKKR, TRbb Ik U VEEL
cascade Z# 3%, LTAR > 74+ 1) o #13 E0917 NIK.
IKKa cascade Mo TWha T &Mbhmar, 2500,
NIK T8 U7z NF-KBIE 2 8135 IKKa, IKKB &
TOERGOHER &R L . NIK I IKKa, TKKP
K EBIFEANL S NN, KK, KK D2 Rk
BEATSHE, NIKFBEL = kB IEVE T IKKo 258k
W Ko THIH S N 7208, IKKBIZ & o Cilg 2 e i
2o CNEOFERD S NIK DERITIKKE T < Fir
IKKa &L TWa 2 SRl s,

(3) NIK-IKK o DHER B O FIE - NIK-TKKo O 1
W2 & 5 ICHERY 5720, pbSwild-type 4 D2
RAEDGCaAAMEELORE TS5 A3 FEHERLE, =
NHETITAI REMBICEA L, Luciferase assay T
IN5CaldM B EBONIKIC L DB S R 2 5% s
EHEB U, ZTOME. p65 O TAL 8~ 1M S
72 Gald-TAl A EEEIINIK T LT — &8 0 S
Bl (M2). & 5ICTAL fIED 529 B /- 536 %
VU ET SO VIIERLUETREE IS AL,
NIKIZEDBHEINIEEEZE LB LEE T 3,
TAL CESEMIZS36 F1 ) > OERIT L - TS H
il E s (K3). ZhsDOREEMD pb5s @ C- K
dit TAL fE3R, RFIC21) > 536 AINIK & KK o D Ef T
HBHIENREEEIN,

(4) LTBR >4 1) > 712515 p65 0 536 Btz 1 >
D) R MR FLAGEERE L 72 p65 (FLAG-p65)
ERBL. LTBRZF VUV THE L~ p65t 1) >
S36 DV VB RIS T p6s #itB L X 5z
VIAZ Ty METPES 1) 2536 1) MELE
EMWTHIRLE (K4). £/, 20D 2 EEIZNIK,
IKKa B8A £/ kB ORBIC K-> Tigi ahse, Ll
E&ULTER > Z 1) > i 3341 5 NF-KBJE k12
P65tz 1) 2536 DNIK B EUKIKKa & L 7= 1) LB L,
WHEKELTWABZ LWL i -,

D.

FEIOHFED S, LTPR 45 > ¥ iz HiF % NF-
KBIEHEALIZ P65 £ 1 2 536 O NIK £ U [KKo, %
L7z Bt E L Tn B T &R I nm, |
T4 hFI T family i3 U 2RO, R M OB
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EVNEOEREITHEHEEL TS, LTRR &
TNFR. B-cell-activating-factor-receptor (BAFF-
R). CD40/x & & 312 TNF Receptor super-family 2
BLTWS., REOWENS LTRR ¥+ > ¥id
R4 D5 EIFFER SR & L 7=NIK-IKKa 4L 7=p6o @
) 2 BE{t cascade BIANZ, H 50D EDD cascade, 7
125 NIK-IKKa & L 72 p100-p52 processing, %
BETHIEMHENIRo -, 7 BlvS (BAFP),
TALL-1B £ T CD40 & M1 NIK-IKK o cascade %
> Tpl00-p52 processing % FW T 2 7 & HEEH &
Nz, BEWREL I &2, BAFF 1B #ifai 4L BT
ELTHPARWEEINEN, BEOWED S BAFF |2
e B AR OO R BA, THIRR D B E(L. BMIR/ 75 X
T DO survival 2 I L EE A GEERLTWE D
ERbhol, THCHDRERSE (SLE. RA,

Sjsgren’ssyndrome, myasthenia gravis /s &) B o
i 7% O BAFF 380512 8 < . £~ RABE DMK
?&':PGZ LEREDBAFF BERT A Z L 6B anic
JEo7z. &5 I BAFF Gz THL AU 8149 Tid SLE
DEDVTHCRERBERET 2 2 S NEHEOWIIC
Xdbhhotk, ThoOBREDAN X AORMEITE
2Dl Tz, NIK-IKKa cascade 2 LTH
NF-KBEHAEMEES L TWD Z L0 ml A 5,
LE. SROMFEFHREL D, NF-KBIIAE- GERE
DHFIZT TR, RFERADER, BORBERET
LEBHNADEHERLTWA D &N RBANAE, 70
—HEDOWFRN S, MCTD £85% &4 2 BEE Ok &
DHTECHAEES BT BNIK-IKKo cascade D &E
BN %RS TEREINS,

30 15
A 293 cell -[ W 4% xBvwr o HT29 cell
'g 0O 4x xBr- A

B0 ) "I w0
32
E 10 1 5
b hd
3
-

a J a

Yector TNF LTARADb NIK IKKee IKKf Yector THNF LTARAP MIK IKKa IKKA

THF {min)

- txBx

= {xBo-P

% Tubutin

LTPA Ab (min)

~& Bo

~& txBo-P

-+ Tubulin

No realment

AP BS

1. The distinct NF-KB activation cascades by TNF and LTBR signaling.

THF AnHLTER Ab

(A) The effects of TNF, agonistic anti-LT[BR mAb, NIK, IKK 0, and IKKf3 on the NF-KB-dependent luciferase (luc) gene
expression. (B) Phosphorylation and degradation of 1KB¢t induced by TNF but not by agonistic anti-LTBR mAb. (C) Nuclear
localization of p65 in HT29 cells induced by TNF but not by anti-LTBR mAb.
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X2, The determination of the target region within p65 in the NF-KB activation mediated by NIK-IKKa. The effect of NIK
on the Gald-dependent gene expression driven by various pé5 fusion proteins with the Gal4 DNA-binding domain. 293 cells
were transfected with 5x Gal4-TATA-/uc reporter plasmid (Gal4-luc) in the presence (closed bar) or absence (open bar) of
pcDNAB-N[.K together with various pM-p65 constructs. The data are presented as the fold increase in luciferase activities
(mean = 5.D.) relative 1o control transfection of three independent experiments.
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[ 3. Involvement of Ser536 located in p65 TA 1 in the NIK-mediated transcriptional activation. Effects of mutations of
Ser529 and Ser536 in TA[ domain of p65 were examined on the NIK-mediated induction of the transcriptional activity of
Gal4-p65 TA1 fusion protein. 293 cells were transfected with Gald-Juc, pcDNA3-NIK, and various pM-p65 TA1 constructs
including pM-p65(521-551) (A), pM-p65(521-551: $529A) (B), and pM-p65(521-551: $536A) (C). Effects of IKBAN were
also examined. Lower panels show the results of Western blotting using anti-Gald antibody indicating that equivalent amounts
of pM-p65 TA1 and its mutants were expressed in each transfection irrespective of the cotransfection with pcDNA3-NIK or
pcDNA3-IKBAN,
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LTER Ab .
Flag-p65 +

+ + +
NIK(IKM) S ..
Flag-IKKex{KM) - - e
Myc-ixBoSSI2BAA - S
IP: FLAG =
WE: Anti pb5 S536-F P65 55%6-P
WB: Anki NIK " « NIK(KM)
WE: Anti FLAG . [ FlagIKKa(kKM)
P|* Flag-p65
WB: Anti Myc Coce e ] MyehBe
R e el %79

4 4. Phosphorylation of p65 at Ser 536 during the LT3R signaling.

Phosphorylation of p65 at Ser536 by the LTPR signaling. HT29 cells were co-transfected with various combinations of
plasmids expressing Flag-tagged p65 (Flag-p65), NIK(KM), Flag-tagged IKKa(KM) and Myc-tagged IKB
(583236 AAXIKBo mutant in which phosphorylation target Ser residues were substituted by Ala). After stimulation with
agonistic anti-LTBR mAb for 40 min, cell extracts were prepared and immunoprecipitated with anti-Flag M2 affinity gel.
The immunoprecipitates were fractionated by SDS-PAGE and immunoblotted with anti-phospho-p63 NF-KB (Ser536) antibody
(upper panel). Lower panels show the immunoblotting detection of NIK(KM), p65, IKKo(KM), and IKBQ(S$832.36AA)
proteins by respective antibodies. Results of p65 detection indicate that equivalent amounts of Flag-p65 were expressed in
cach transfection. Note the detection of the phosphorylation of p65 at Ser536 upon LTPR signaling and its abrogation by
overexpression of NIK(KM) or IKK(KM), kinase-deficient mutants of the corresponding effector kinases, or phosphorylation-
defective IKBO(IKBOSS32.36AA).

SIGNAL TRANSDUCTION PATHWAY LEADING TO AUTOANTIBODY
PRODUCTION AND LYMPHADENOPATHY IN PATIENTS WITH MCTD

Takashi Okamoto, Xu J iang, Naoko Takahashi, Toshifumi Tetsuka
Department of molecular and Cellular Biology, Nagoya City University Graduate School of Medical Scicnces

It has long been suggested that aberration of the signal transduction pathway is involved in autoantibody production
in patients with MCTD like other systemic autoimmune diseases including SLE, RA, and SjS. In this study, a novel
signal transduction has been elucidated in response to novel TNF family members, BlyS/BAFF/TALL-1 and
lymphotoxin beta receptor signaling. We found that this signaling involves NF-kB activation without IkB
phosphorylation and its degradation or the nuclear translocation of NF-kB. In stead, we found that this signaling
involves the specific Ser phosphorylation at the C-terminal transactivation domain of p65 subunit of NF-kB. These
findings have clarified the mechanism by which lymphadonopathy and autoantibody is mediated and suggest a
novel therapeutic strategy for the treatment of systemic autoimmune diseases such as MCTD.
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7. HEHERNP-ABREF O SNP BIFE T ONRED S HAARE A
DNANS OO EN

7 E
P fa@ 1 3%

RAR Sk
WEEBRFRGERE Y — il - ik

HREE

RNP-ABLGTOERNPRNPORB & LEHICHE L, BAHE & L TORNP-A DS
BLUBNEML T, THAHIRNPHIAESE O —EH & e B HeEN H 2 - OERBICH T =,
RNP-A  gene QBRI DOENT 21T T D, ZOKES’ -UTR deletion & 50 C/
G M SNP #3888/, £7/=, RNP-A gene 3’ UTRIZ & % pyrimidine rich resion iz &
SNPZ&ED, UL, TNSOSNPVRELNET 2500, BEAHEIL -FDED
BNTHEET 2HONEHLEA TR, 2T, SEERMSITARARE A (F{RNP
PR MEBEO DNAK DWW TOMITZED TWA,

A. RRBM

MCTDREMHE 2S5 BEHERMFE I TLW B
Bk NECHREBEREODEDTH S, OREER
DFECHEBEHEOBRGFRENBEEL TR RS
NTWAEN, HEFOLODOBEFOLERICEAL TH
Fridm I nThin, 22T, HRNPHIARME BEE
EFOEERTIE I RNP-A #3— FT 380
SNPftfr 178> fo, IO L b7 AT ORI
L0, AEFZ ARERICHSNPREEL TWE T &
HEEINTNWS, LML, SNPIZAMID L- TR
LAEENNH LT &, BEREINTNABSNPH, +
FEHRBL AN (DEETHEENEER) 55260
5, HEAOBELREEHEOUBRIAAETH 5.

B. BARAE

1) PREICH|EEE, 19 & RAKEO UL snRNP-
A ZET - . HEIHRBETES CICHFEET
SHexon®fh Lintron DAz 3’ fIS" RIOTEFHH 5500
5 2000bp BEDESIZDWTPCREIETE5 LD
BRTSIAR—ERELTHMIETS, ZCOPCR
fragment % SSCPYEIC TERIKEIL ., kEIERE - xR
HEESLNEBOETAYO—Z ki Trso—=
HURE#ABL 377 F—bi—H T H—cTHE

EEFI2RET D, H, WEETIHME - =SNP
D3 BEMUBIAT &L CTagman PCR primer #33%
ETELRMICEHL TIRINEITD - & THER B
EBiLEEKT 5,

2) EEmENERIZONT MEEARBEESR
R

RO RERSEAD AROHEE  BABROR
i EAERIRL TARBICBND Z &N 0L DI
BEICERT S, FOHEIE, REME R G T
ETSHIICT S AOBEBSEDT, LBEOWEEZET
BEAFREWDBEL, miKS DNAMNEO DD,
STIRVVKREETITS . BRFENEROMOIRL  HEiz
FEHF ORRIT, BETERVEDIITRE AT ¥
ELT, BELINERKETHRTT S,
MNRECHMAERDEREBRSHE AELTWERE
<TERIZRIBEMBEEERL, ThaBEnTh< N
L, TEfENEIEEMELEE, FACEHRER
T IREE) WEBELEES. M, HSINTHRME
RS IRNERHRBET 3,

HRFIZL > TETE2EAANOARR R R OGB4
e 0 miEY > 7L S AFRIIEE TE RN
DT, BEAEFRIFASINARRZEL S Z &30,
RIEE ORMIC X AWM, iz BB L = EAhH
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LO-15mIBECPROBRMNZ+9CHEEL THOY %I
KD, BRilPH DN IIREZEE TITHON SR NOEER
T ERBIEL N THOEEE BT HRERNET 2]
BEMEIZ(E Wy, 80, MESTHARAVNARTIEMT
7z,

C. HREER

FEFE TORM CTHEMRNPHAEBEOBERICBL
TER VIR T 47FICSNPREH s/, Sl & %0
WEIR]LD, 2IRT. FiZexonb i, ZD3 -
UTROSNPII R D data base THEE AICHFLET S
ZENHHINT NS, i, 3° -UTROSNPIIfH A
THHEINTWALOLIEARZ-2 TS, BAMNED
7ZSNPIZ UTR SPRIEN A ESIICEDR L TV BN, +
L Z#:.¢ data base (EEFRHIIAB TN TN
T intron IZHHFHEL TS,

D. 8
FEEEE TOHETTRNP-ADCTTCC motif Nz

deletion 23§88 51 /2, Z @ mtoif i transcription
site THAHREEME A E WV, Lo T, 2O
B2 41 D deletion }d RNP-A @ transcription i 8 % 5.
A THDOREER S 0 MR TORNP-AD SR &I
BEEEI TWHEEL LN, £/, RNP-A gene
@ 3" UTRIZ# 3 pyrimidine rich resion i SNP AR
HENF, TS, 37 UTR UL-RNA I RNP A&
FTAHEMEBEINSAGEINIESNP 2D, Th b
DERBFRE LU TEAYIRE U TORNP-ADOHES
FUVEEREIE, ZNSRRNPHEELD—R &/
LR D D,

A AL TE DERAT CIA #7275 SNP IZF8s S iism - 1=,
T, RPEELHETH 2BE A TORNPHEETO
SNP allele@BFEIZDOWT, MEEEEZ2ZT5-DIC
Bfal 2 o U TR Hisdn o e, IERIZESIRS
WHE L TW R BEERRE ADDNAZHWT, ¥
To R AT LB ORI & LT E A8, I, Wi
FEEN S EDRIRBMEEERTS - &N HERTC
M BEADNAERIZ B L/~ ENE S,
TIT, @BEADNA )L & 10 BICHREAOHE
FRZICHIEL, TR I44E 12 A ICREEZ ST, [his
DT EHIM Lz, #, ZODNAROEREEED S,

ERORBERD (REZAXEEFHD) WEHED
HBELTOMMATEDZEOREEETVS,
MCTDTHECHESCO L DIELT 2 BET &8
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