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Mapping of genes for necrotizing vasculitis in a model of (NZB
x NZW) F1 mice

Kazuo Terashima, Yi Jiang, Yoshitomo Hamano, Sachiko Hirose (Department of
Pathology, Juntendo University School of Medicine), Kazuo Suzuki (Laboratory of
Biodefense, National Institute of Infectious Disease)

[Purpose] Analysis of susceptibility genes for necrotizing vasculitis in a model of
(NZB x NZW) F1 mice. [Methods] Female 112 (NZB x NZW) F1 x NZW backcross
mice were subjected to histological analysis for vasculitis and genome wide scans for 148

microsatelite markers polymorphic between NZB and NZW mouse strains. Linkage
analyses were performed using X * test and the MAPMAKER/QTL. [Results] In

linkage analyses between the histologically determined vasculitis and microsatellite



markers, we identified two major loci responsibie for the vasculitis, one which is linked
to D3MIT31 on chromosome 3 and the other linked to D6MIT40 on chromosome 6.
Studies on potentially important candidate gens are ongoing. [Conclusion] Two major
chromosomal loci for necrotizing vasculitis in a model of (NZB x NZW) F1 mice were

identified.
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t NZB & NZW X I ABICE OB 5 48O 7 ad 7740 b —Hh—iZ
DT, PCREBICELDETTAD genotype ZIREL . MRBFERYITHER S 1721
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Chromosome 5 linkage map of glomerulonephritis on F2 mice

. e Position  Marker 2 p Value
D5Mitl15DF =i —E Lz, F2= {cM)
BRI, OPNEE TR LR ERIEE 2 Human synteny ?—101 DSMt(45 00203 0.8865
DI EBEORICE. Landerb®iEs” DSMit74  0.8849 0.3469
izt Bsuggestive linkagelZ YT 5HE 129  DsMitz33 19685 0.1606
H(P= 2 - -~ 4qi1-qi3  ALB
72 BI#(P=0.00079)&RBHDTC, SEILEARIC T ME L oowir 45813 00323
BIFBF JATVARAZ % DFER. OPNIE 41t srwlz\

4 ) . 12q12-q14 VDR 54  DSMiz3 411722 0.00083
EFRIPRIRERRORE -HERLEOEIT --\56 DSMit115 11.2420  0.00079
HolhEWEESZRLUE, (K-1) EDIEN __\65 D5Mit136 7.9379  0.00484

s - e - 80 D5Mit33  1.9619 0.1813
OEBORE - ERLOMICIIH BEREE T~
89  D5Mi223 1.3994 0.2368

BEDRD T, Fho, BROART AR
F LTS E—Dv—H—BIEFEHEEE
BOREHEEORITITEELR D)o B 1

7. THBDILNE, D OPNRIGFEE(Spp-DOMRLAIICISHB DL IR L, EHEITR
R R R A R L OB ESRRENT,

AT 33175 OPNoRNAD REHEL AR T IL OPNR G FRILOBITITFALDR2
REE A D oT,

F2F A F k. RODSEF — 75 0Cafs &8 0 CHKN <~ NI ABHEL TR
B FEk. Ve F T RLIC R AR - A B T S E Ric § BL U Ric RBI#EL
CHRE ST m e b BEDAR EDIC, R BRI BT LASTRIRS N &I, S, TOBE
ML TvrnTr— VDR, v /a7 7 —VTEE T CORY ya—F AR BRIEELEHE
U FUEEEA QTSN 520", MRL/pr TR # IR+ 5CD4/CD8 TRIMIEAS
NAZLRASMESNTEY, B EAEEROREICHETHMaESTRENTVEY, EF. 7
SMTIBWT. BRICBITARBBEORITNS ¥ A RERIEAREERCEETOILLT

Spp1; secreted phosphoprotein 1 = Osteopontin
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12. HTLV-I LTR-env-pX T v b DM ER D BT

BFR M (LEEAEEFNE—RE)
SO R (EHEE AR 5 - R ED
B EBR LHEEKFEEENE—HE
HE —f GLEEAZEENE—RE)
WE T G KEE S A

KEYWORD=I{1/& % . BEM®, 8T TIl, HILV-L S APz Zy 7T v b

(B8] & RFE HTLV-1 LTR-env-pX FIUAT v T Menv-pX T v PIZD
W, &% E BERESIIC ST 5, E¥ Ty bEOBRD 2 WIS ARD
MR ORBEERA L. TOREREBEHLNET B, [kl env-pX T v b OMESR
% B A AT O R SR T T Boenv-pX 7 v M EEH Ty METEHHIEBEY
MR A BT, KR HEICE > TRFT 5. R env-pX T v POMERE 4
BEITHE LT, HIEBATIE envpX Ty MEMIRZEE Ty MIBALZBEILER
AU T EBEEHA L envpX Ty MEETI b O— VB EEEDME R EFIE L7,
[f3] env-pX T v b OIERIIEMEFIITITE b O PN, Wegener WIFIBIE. BER
DIERIZEE LT W, EOMBRAREICS, U/ EREARMETO env-pX BEEF

NEETHBEEZ LN,

Vasculitis in an HILV-I LTR-env-pX transgenic rat model of collagen
vascular diseases.

Takashi Yoshiki,Masahiko Shibata, Toshiaki Sugaya,Kazunori Fugo,Hitoshi Ikeda
Hokkaido University School of Medicine, Department of Pathology

[Purpose] To investigate the vasculitis in a transgenic rat model carrying HTLV-I LTR-env-pX
gene (env-pX rats), we classified the vasculitis according to the histopathology of vasculitis in
humans. Also, we examined histopathologically the vasculitis which developed in rats with bone
marrow or spleen cell ransfer experiments. [Methods] The histopathological examination was
done to each series of sections which were prepared from env-pX rats at various ages and wild-
type / env-pX chimeric rats at 6 months after bone marrow or spleen cell transfer experiments.
[Results] Four histopathological types of vasculitis were observed in env-pX rats. All types of
vasculitis developed in wild-type rats received with spleen cells of env-pX rats and in env-pX rats
reconstituted the bone marrow with bone marrow cells of wild type. [Conclusion] Vasculitis in
env-pX rats resembled polyarteritis nodosa, Wegener's granulomatosis, or vasculitis with other
collagen diseases. Results of cell transfer experiments suggest that the effective expression of env-
pX gene in the process of lymphocyte maturation may generate vasculitis in env-pX rats.

(FES] MELARE HTLV-I LTR-env-pX NI AP x 2y 7 T v Menv-pX T
Mz DWT, MEAOHBOMKEEFMICHRE., BIMEZMA. 4FEEEICE L.
b A% S QMBS T & 0 B EE SR IEEIIRA, Wegener RIFIEE. B
R IT S B LITEL L G HR AR L T AMERNEET S &AL, IE



Iy FEOETOEND S WZEMESEAROLER OMEBHREZRNLLZEIA,
env-pX T MEMHIZIEE S Y MCBA LB EEESHEMIN TEMEL L 72 env-pX
Ty FEETEBAED S POV EEEFERROME R EFE L TWed, ErOMAEhEI
WBEOYA TOMERBFIEL TWAaNo7/z, LM > T, env-pX v MMIREIET B 1M
BRIIEDY A TOHMBEGEEET S, ) /BRI TO env-pX BiFHEETH
5EEZ LN,

[FE B #)

RAIZHILV-I @ LTR 270 E— 4% —IT eav-pX BET 2 HEH T 5 WKAH F HTLV-I
env-pX FIZATEZY Ty b (eavpX Fv b) EEHL. INETICMELRER
UKk 4 7% collagen vascular diseases DFRIEPRERBEOEEZMEL TEL ). H4E
B, env-pX T v MIRDBZMERITDONWT, L0 HFHAREMASFENENZTW, £
DIEREHHET D, e, EHET Y b EOH TR > BHAIES 5 WITEMREA
ICEo THRETDMERCOVTHEMEL . mMEROFECIIE OMM, MiaTo
BABGFORANROERNZHALSMICT B,

[(BF5EH1%]

DIRTICESL I NZE A4 OB O env-pX T v b SIMERFEESEDOE D o T,
ffi. MR EEISEAAR. REE. BRE. BEABESLZ P OICEEF O ZER,
MEROREREBFNSEERTo 2. £, MRBAERIILTOEBRTIT /2. £
6iBSD env-pX T FBEIUEERRFKET v b (WKAH T v h) I 12Gy OF#%Z
HEEH2, 1% 6~8 G D env-pX Tv FBIUEET v b SERL MDD W
WD 2 1X108 EE2RBEREOBETDZEICED, 54 HOFRED 5 W ITMHIAY
ATy hEEMLUE5~6 » AESBEBRUEIERE L AMERIZIDVWTLETO,
FITEWRET L 7z,

(%5231 L &53)

env-pX T MIFEAELZMERZHBRESNICEMICRE U /HER. DLITOMER
WEENTWE, 1) mMEEEZT7 7)) /A REFREIARELTERDLIDDEE 1a)
2) MENICIREEDBRAERTHO (K 1b) . 3) BHMER TRIFBERERZE
290 (Hlc) . 4) EZMEMRZETDAFEZERTZ2H0 (H1d THD,

T4 TV A REREEEST S EOEMEIR. SEIR. BEESREEOH~/NED
BRI, MAEORFEEAZITOEIEERRIC. EMERIIRERE. BRE.
FEHEEAERNIIC, B2 S AFBERIIMEMEICRO SN, —K. BB A,
PREBADZENENOHAEDLE TOERAZED I ETERREOREZAIZA, I
BRI envpX Ty FOBHHEBATIRER 7y MIBEITITERM o720, EHR
EBATDHIEICXDBETES (SCT) ., £, E¥ T v MEMZE env-pX T v b
WBEATAZ S THEAREZEIEEAETRNTOREORELINETE 2, &
BHREZEA TRV DI OEMDERELARICMERDOREEZIH TELRN /2

(BMT) . ZOMERNASNZZOHTOMERBIIBE2 > FO—I)L (PO TH
% env-pX T DS env-pX T v bAORIBEBATR SN2 d O LEERRD/NY — >
THhoiz (FD .



=1 env-pX Ty hBIXUHRBARD I v MIRAT 2 ME RO L HBFEHEE

env-pX Tg/Tg Tg/non-Tg  non-Tg/Tg
(PC) (SCT) (BMT)

B AR

747U/ A RIEE 1/4 0/3 0/9 0/7

M4 ZE R BRA 2/4 0/3 0/9 0/7
R Eh AR

747V /A RIR3E 1/4 0/3 0/9 0/7

RIEAZFIE 4/4 2/3 3/9 3/7
BRI~ 5 B R

AEAARE 4/4 2/3 3/9 1/7
RS REEh PR

747U /4 FIESE 1/4 0/3 0/9 0/7
RRBEEREX ND 2/3 3/9 2/7
R B P2 B /D Bh |

TZ47VU /A RIEE 0/4 0/3 1/9 0/7

ND: not done



b NI RIZFORBHBENLE TREIZZ > TEINL2ME OBESEMIO
BAEZENHSNTNVD, Lo T, TORRICIIZEEZEEGRFAKELTHE &
ZZo5N5MN, HOAERBOLZ THEREED Z ECMERDWET IV O 2).
NS, BREOT LILF—iz EREFIEFAMERRECHEBEESE L TS Z L3
BN, —F, BEIh S IERZEUELOECRBEREOHRE L LTIV ANE
BEhTnd, £ MRA THIBEMFEOREY VA & UTREE S/ HILV-LIE. &
MR LA BB MERET U o < FELI DRI K Sjvgren AEBEIEDIOWERIR A, 1%,
AN E X FXERECRNRBELOFETRIZEE L TH S I EMHEL NI
STETHS 4), BAid HILV-I @ env BLN pX % LTR 7 IE—F—& &b
WKAH T v MIBA L env-pX Ty FEESL. b b HTLV-I BEEESE & FHk OB
%, BERE. HRREDEMBELAZESOE L DREORE. FiFUESY T b
RERZ, #i) VIBEFEOHREV - -EEHEOESE, KERFTTO CD4 B T #l
FEEOMIEMEZRD., BECAEEBROETIINEDRDILERELTERL ). BE
ETOWENE., ZOTv bOFRM THRIIAEFNERGREBICHD. RERTE
MRS O L AKAS CD4 B tE T M Td 5 Z &P MBI g6 RS DFERILE R
HnZ &k envpX 7 v hOMERIHEEREZAOIVET LIV F—HEFICX-T
RETBEBbNS, B Z0Ty FTIIREESEEAESEET L RBREE KT
ELZVL, FEABED MERDOREMMLE L TEP~/NIOHEBRD 2 WD IZHN
M 5 BHMET, 74 7V /1 REEEHES &OOIFM Mt EEBIRRS S0V
AFERREENNERACEMIEEDIRFETH 5, |

env-pX T h EERE Ty OB TOEMMADS 2 WIS AKROFER. LE R
i env-pX T FOEFALY OSRESUMAMBBATER S v MIFRESE 0§
THEHM, KB DEREEOBHMRTRIELAh o, —H. EE Ty bEH
MR env-pX T v FOMERFEZMETE VA, EE T v SEMIRITZES IS
L. Thbb, ZOMELORETIHAGHEIIEBT L0, WTNOHE
env-pX BEFDEET HABATY 2 /SERARRAL TV B & TH S MEBAERT
MOERIZODWTHRIF LA, ZONELAEFBUEIEHE TRET SRR,
env-pX T b OMERIIMOEREITMIT U THEL TH B AIRREATRERIND. I 5
7. WIS AERTRELU MERIIEEI S POV THD env-pX T v MEIEOHM
A TRETAITRTOMABRHOMEAEZESATEY, WTNOHABREOOERIZS
U 2 NERRBAE T OEA env-pX BETORBEANEETH S EEZERA N,

(k&

env-pX T v MIEETBMERICDWT, FFH/UREESFIR ZIDA MR, T
DTy MIRETHMERITE MEEITESREEIRA. Wegener AZFEED 2 WITEH
FRIT RS M4 SHELENH D, b NEBENERDEMETINEEA D, —FH.
S DMERIT env-pX T v b OEHHILE L CRAIRBAEROERN S ENOKEES
VST LS — 2 TRELTED., B2 env-pX BETORBELUZMH#ETO Y N8R
DB NTNORBRGOMERICBV T EREEIEI SN, 5%, env-pX BETO
U NERESBERETEORREERRIFLTVAMEMATS ZEicL> T, B MR
o 185 26 D FEAEFERE DAZER O &7 )L 735 AlREMEE WV,
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13. Nuc BEF /v 277w T PINBIEXREEHEICRIET S
B O~ A DIREHEAT

&H Fz (RERFEMEMAFR MRETTVIREL Y 5 —)
=@ EZ (REREHERFERSERNEREREETM)

KEYWARD=X%LA/54 54, R/ lpr~7 A, #EHBLRERE. OEES
&

[H#9] MRL/lpre=> A (BRI <Y X)) ONcEBEFE /v 2777 KO) LTELA~
7 A (Nuc-KO= 7 Z) 3 EPNERIMEROFEAHEE - BEE L D CHERAYT AZEET 5,
RMBERFEOHENT T PEGENERXEZEOLOM LIZEIRL ) 2FHREAWET
Z&o [FHEE] Nuc-KO= o ADIMiEB L FHROREEEE (IC) DIEMR%SDS-PAGE,

TRTCEBRIKE, TIAS 7Oy FROT I BERIEREICE DB L. TER)
Nuc-KO= 7 R 3B AR~ 7 A3 L CICOFERLZ ERPR ORIz, BICOBFTORR. Fr
LWHEHE S LTT7VE ) anyBRe&HEEE (arginino succinate synthase , ASS)
FREE L, & 5ICMLIETASSHU MG MEROEEMEL L ( RBEL /2. [#5aw] Nuc-KO
v ATRWIEENH LV E CHAEBIASSIZ A 4 { & b < v A OPNRRIME 42 H Eo &
Ev—H—khkb,

Antibody against arginino-succinate synthase, a key enzyme in
ornithine cycle is an predictor of the early lesions of immune-
based necrotizing wvasculitis: Studies on lupus-prone mice.

Yoshivuki Kanai(Center for Experimental Medicine, Institute of Medical Science,
University of Tokvo), Keiji Miura ( Institute for Comprehensive Medical Science,

Fujita Health University )

Previously, we have reported that autcimmune MRL/Ipr mice, rendered genetically
deficient for nucleobindin(Nuc), which is known to augment anti-DNA antibody
production, developed periarteritis nodosa(PN)-like ANCA-positive necrotizing

vasculitis accompanying crescentic glomerulonephritis{(CrGN) at high frequency.



The characteristic was that the Nuc-deficient MRL/Ipr mice(-/-) produced immune
complexes (IC) in the serum 3 times as much as those in wild MRL/lpr mice(+/+).
Thus, we analyzed the components of IC in kidneys of the -/- mice by SDS-PAGE
under native conditions. A major band at 45 kd region on the gel, which was
electrophoretically transferred onto a PVDF membrane, was processed for amino-
acid sequencing. It turned out to be argininosuccinate synthase (ASS), and was
further confirmed by 2-dimensional electrophoresis. IC also contained actin to
some extent as shown in the previous meeting. The content of ASS was 10 times as
much as that of actin, as far as judged from staining intensity. Accordingly, we
produced recombinant mouse ASS for ELISA. As was expected, the level of anti-ASS
antibodies in the —/- mice was significantly higher than those of the +/+ mice.
Of note was that the level was associated well with the presence of early
lesions comparable to the stage from I to II of human classical PN but not with
the severity of vasculitis (stage III and IV) and/or GN. A novel antigen-

ant ibody system revealed in this experiment using animal model for PN or
microscopic polyangiitis (MPA) will be of use for an early prediction of the

fatal disease such as MPA in humans.

REQVE oY
SLERSBS |7 BB A0 7 FIDNABUIR O BRI EE A 12, DNAZ E B B4 5 L CHRATHTD
5o D\'ﬁ‘ﬁ{i\#roiiC‘.@ﬁib:Gi%[’:‘['&@f\)v;\"—lﬂ:j’dﬁs‘ﬂ\ga%i\ SEEFLTH D
VRL/ lpr 7 A DJEIR ) ¥ /SIS 5 F QR TEFEL ENE XS LA YT A Y
(Nuc) &4 L7s (1) o DNAZ U—= ¥ 7 O RNuciZ HIDNAFLAR DI R L 5 557
. Blb. U4 Yy Yy S—, NSEGUEER F XMV, L ZORFFFUETSH
o AR Y FFARTF R (P EATAHIEFHLPICENT (2) o SOOI
Nucid Ca2+iE &6 F— 7 T HEF-handd 2o e dbn ) (3) . SPE T A &Nu
FETHRT & RS A HEIEEWE TH D EARBE NIz, M2 (1) NuclZEAW -
T F SN FIREHDNADTATE A BRI I 2 F 0 Z E A b s s e (4) DRI
VRL/ lpr~ ™ A ONucEAET- % KO L TMRL/lpr= 7 A M) H CRERBOBR & 3 A 720 Mk
@\?ﬁﬁﬁbf%&'ﬂ%&@%tw%%?%oto4@;@;5&§%@0<Bhk
EEe  BIEEOEVNk-KO Y A F 0T S RROBR T kb,



[ 5]

MRL/ lpr= 7 ANucE{EF (nuc) % BEHKOH#Z 7z, &AICC57BL6(B6) < 7 Anuc=K0
L. &4 O%ZE - BELUAE %0 K LB6A 5MRL/ lpr B R ICW KESE D). muc/KIEDH)
BARA, RLREEAETHT 0%276 » BHTPNRILE R E 2 L7245 AU
H<9AD6 4+ A TOPNEME ROBEARE LR, BICIIRO TR 2 & M
WA &R EE 2 %PEGILREYp & LCL L, #h%12.5% SDS-PAGE, pl.4—T7DK
TELKE, X5 LAY — 70y NCPVIFRICES L, JEBNNY F2roEHET I/
EERCF DB 24T 7% o 720 rASSIEY 7 AcDNAT 4 7TV — 25, ASSOBRHID T 3/ BREC
Fl% b & ICRIBREICRREE . 7 AMBFASSHUKIIBRASS T 705 4 5 =T
L— 22— b L72ELISAEICCHIRE L 72,

[#ER] 2 4 BB ONuc-Ko= 7 A40IEORRHEMEEFHME T b 0o MEPNO BB
S 1. EWE 2. ARAENE 3. AFNE 4. BEEONAAORRFEICE
Ao (1) oF 72U~ ABHREICHSDS-PACETHI42KDAD /S > KA < 7= (K
2) o PVDFBELE NY FO 7 3/ BRECFIRE DR, ASSEHB L7z, ASSOFFTER KT
BXRETLREREN, ST 7 FVOFESHOP IR o7, ICOWIZRWZE NI
IS OWEIAT AMBRAOHEELH LR Y (B3) . FFICHIASSHAMME i E
KOFEEE (BMREDR) # X B L 7,

[Z%]

MEREFTNE LTMRL Ipr= 7 AR5 E (AL RTWD, £ROIGEARENT
B, BERI2E5-T5%DL)TH5B, #551Nuc-KOMRL/lpr= 7 213 6 7 Hil T
HLEPNBEIMAE 4% > 9 0 %SAET 5o HEBER NI I IPNIEEEL 5 45, AL
BEBICETHL I EAHBMINE 3R D, —THE~ 7 R TANCAREME (~70%) .
AR EEE AL SEE (~50%) 1289 L 2 AP LEMENERNE SR MPA) DR
AR TWAEBEZLNDL, BT ADOFICOBPLHUMBEL LTT 7 F ¥ L
ASSHSEE S, ASSHIHOBETHE THE I D 0hol, T/ FYE TR =T AD
B F ¢ A— ADERSF T, DNase IOMHEHRTHH S, T7z, ASSIHIELHIIA
TARENOEAIZEESTA I AL N TS, MERILT R b— ¥ APNOELE &R ICH
T AL EPS, ¥y AOBEFPSH LI o o F LR AR SROMER
RREBHILESTLELOLRS,
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