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Tl s e — R A T T M TR - R A S
EER B - fEnEEA0RR, B4 Topo 1(Topoisomerase |
YGRS RGP TR R R B - IR R SIAERE R R A -
HYea i MR IS - 8 R B B B
PRI 2 SIRBIMR - S S i T AT s A e
BRIMWEAEEEE > WiE—5 0 B e TR i %ﬁﬁﬁﬂ@
SR ETRRE LIRS -

AR R R R A B col lagen  gel IHF » AT &t
F6 B RN b - BRI ERIERE - PR —LbRFE
REHERH I EBHLSH B IR BRAME TR - Idicol lagen gel > ffigelRy
RS - WA PR AR SRR AE - (LIS R
H—akJT - AEs [ — iR - s T —RERARRI St
srit(ectocytosis) » HIKHIEARI BT E /N Ak 2 A
B o

FEL » SRAMI E BRI R, » S foins A SR
AHBEESEEAE collagen gel WA48/INRF » SRER LIS IR MY
BT (R AR R TIEA W ectocy tosis) « ARHIFIFE
SCRTRETE e O » LSRR WML/ Y4 T e - TR
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ABSTRACT

Scleroderma is a systemic autoimmune disorder characterized
by fibrosis and over-production of extracellular matrix components
by some population of fibroblasts.Most of the intracellular disorders

in sclerotic fibroblasts are still not elucidated in detail.

Previously,we have known the roles and the specificity of
topoisomerase I antibodies and anticentromere antibodies in patients
with scleroderma.And also found an increased occurrence of
chromosome breakages in patients with scleroderma.These results
indicate that there are some relationships between the pathogenesis

of scleroderma and intracellular autoantigens.

Ectocytosis,the release of sorted cellular proteins in the form of
enriched membrane vesicles,can be triggered by relaxing the tension

posed upon fibroblasts.

In the present study ,we are tempted to test the possibility that if
proteins ectocytosed from non-immune cells might be an alternative

source of autoimmunogens.
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The fibroblasts from scleroderma patients were cultured in a
three-dimentional , histotypic matrix composed of type I collagen
fibrils . Membrane vesicles released by triggerd ectocytosis were
isolated , resolved by SDS-PAGE , and immunoblotted with sera
from 80 autoimmune patients and 10 normal volunteers.Three major
polypeptides 12-14Kda,32-34Kda,77-80KDa,are prominent bands on
SDS-PAGE and immunoblots. Among which , the 32-34Kda
polypeptide has been further identified as annexins,the lipid- , actin-
binding,and calcium-dependent proteins. Our data suggest thai |
ectocytosis from non-immune cells might play an important role in

the generation of autoantigens.
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B RS RS E REE SR R, X T A
BEREUETAN —BHNEEEARMEAEEBNE
INE (MHC genotype) - HERERERE EREEFE
€ MOTERMABWEWEG - G T -«
e T A MO [ R R R G AT N 6 9 A - S 3 R
TR ARIES - HENETAIRE 2R > e
BB GBENNENTECHEWREESL - WRER -
MEEEIEHERRREHE  BHEERBEEEE
AW REELBENOMMKRES - Ehrlich @K
mMEZEE 2 EEY (horror autotoxicus) °
BBl —HE RO 2 AAREER > HEE 2B
MEEEY” B BNAREE. RSB (1) -

HEKEAREARNEKR A8 )5 RE— 6 &
LW ANAIERBARESSE BN HIHBZ B
BEHE-MEHEEZEERRN2GHEERAEERR - SEH
—HRFEERENSEE  GFETRIER - BLKR - BHE
Bk - MESMHHERERKF(EFERTHEGRRERRK),



B A

HIHEE LS - B WERUILAEERE(2)  mARR
XHERHAO T EN S  NEBR2SHEHBRAREELRRA
K HE (scleroderma) o

E i bifd (autoantibodies) BHMREARER
MERESNEABMERS BERKEDELENIE - E
WO LA R RE 25 0F R M N B M B e W A Y IfL i R
> WA BRI RN R MBERK,EEEE A
- HEAMWFEAZHE © (1) 55 Py i &1 8 4 i 2 204
KAFE > RS - EYRNERIRNEZERN R L AR
» i SO IE 19 B IOME A i B e 8% A RO T B AR Y D
B (OBRBANREREMEASESHAEYE - HIEHE
A AR A M R R > MUEL DI 5 (3)EAKH
IR CB 20 A B B0 B ) RIS P9 9 A A% i e B S R B s -
He P IE ¥ 19 58 59 B G A0 I 3 58 B A R B DR 3 4 R I HE
FREANHE BEEANEFNHBMBR S ZFBERLIX
BCHERR B (3] -

HEAMOEAAS RN ERETR - Y
ERAROBERERRE  ANERE0ENEREE S &
AHERMBARERIOBEBRE - XTI



PR AR

R HBERTFLREER > ME—FHERLWTREREEL
AEEHME > FUEBREIBLA—2HEG— “ReEM”
cHE  FHREBEEE -RFRERNEEREN
> EREEREENZ2ENHEMI3) - HAl > SA&
AREEVERBABNEHAWAEREZERK(4AIET
51 3% B - |

Goodpasture’s anti-basement
syndrome — membrane antibodies
SLE(Z B MAMINARE) — anti-dsDNA,

anti-ssDNA,
anti-Sm,
anti-SSA/Ro(50%),
anti-SSB/La(15%)

Sjogren’s syndrome— anti-SSA/Ro,

(EHEKEMEE) anti-SSB/La

HCTD(R SRR A A& )—anti-RNP

Scleroderma/CREST — anti-Scl-70,

anti-centromere



B OHIE

Polymyositis(Z®#HUL&L)— anti-PH1,

anti-Jo-1

BTH  HuifrRBWELgRUE > BBE2AL
WAHE EENBEE(HIU topoisomerase I » RNA
polymerase)@?‘%fgﬁgﬁﬂé}?(%ﬁﬂhistone,DNA)
fimx—1 - HE BEAEEHES L8 5B HRE,
FIHuEILE  MAE—EATEBORE - L > B H
BT R R 0 DR L 2 B R A T R
ZIWMER T -



Disease

¥ HIE

Identity and structure of antigen

Lupus

Lupus

Lupus and mixed
connective tissue
disease

Lupus and scleroderma

Scleroderma

Scleroderma (CREST™)

Dermatomyositis

Function of antigen

Sm -common proteins of small
nuclear ribonueleoprotein particles
(snRNP), U1,U2,U4-U6 snRNPs

PCNA-Auxiliary protein of DNA
polymerase delta

U1 snRNP-specific proteins of Ul
RNP particle

NOR-90-Nucleolus organizer

region proteins

Scl-70-DNA topoisomerase I

Centromere-associated proteins of

17,80, and 140 kD

Transfer RNA (tRNAbsheal
synthetases

Splicing of precursor
messenger RNA

DNA replication-leading

strand synthesis

Splicing of pre-mRNA

RNA pol I transcription

Relaxation of supercoiled
DNA

Spindle attachment in cell

mitosis

Ribosomal protein synthesis

* CREST is the acronym for a subset of scleroderma characterized by Calcinosis, Raynaud's phenomenon, Esophageal dysmotility, Sclerodactyly,

and Telangiectasia.

®— - CAIRES - ThEERY B IsURIHERRY B R iesam < Btk

(fg%kH J.Exp.Med. 1994,Vol.179,p1083-86.)
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S WSRE R
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5 1.1 E%

BEfZfE (scleroderna) E—HBIEEENZE
HENGHHAREBEERE ML —E28ENEHE
BT HEBBEE NEEROEEEE - kK -
DENEBRSEABSENRMEL WU EBWAE > —
RUHE IS 8 P B2 BE A o R B R A T e 5 Y
A EEREEARERERBERE - B—ABRRRK
PR EBEAE 0 HERBLEFH - MY b A %
FRERE - M ACRESTA & EM R :
[C(calainosis) BR#HBEYLX ; R(Raynaud’ s
phenomenon) £ % 3 KBl & (2 1 72 2 vy 50K i X B
IR ImEARE DR HARF - RMERE) 5 EC
esophageal dysmotility) s &8 & BN ;
S(sclerodactyly)Ef (a) Wi, ;s T(telang-
iectasia ) RBMMEREE] - AFH NI R EE
e LENEEBRR  HEXKSBERFSEEK




BOE OSER

BRHBAMAFEMGHABBO) - 4 - BEIW
WZELEBEABS2-34 B ERENEFER > K
BRIMLELT (6] - |

§ 1.2 ®WH

/ HWHRBEHGWBIEMAHE - HE2 xamal -

B~ T EYEHBBROOR S, T 2B 5 AE R
A B T A R R TE R T B 0 VT B S N O B A AR
MANFEFRKE(T-10)  EFRENXRESES TR,
S (in vitro) BER(FHORMR) > B EKIE K
R AENSMREHREE ANREBRESMEESLESENE
JR(collagen)(7,11),glycosaminoglycan(12)
fibronectin(11), 5 prolyl 4-hydroxylase
(—HBHREREHRANER)(13) - @E A - HRE
B RIEBMESHRNEEAIEERB2NEE > HREDN
B I /Y -

§ 1.3 HE=EkE

K L A2 HMEREREE B
WAMMWEHHUEP-2 cel INER > LEREME K
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g
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ﬁ%(antinuclear antibody,ANA) (4-5) - 00
PN ER AP HBE LM EI0%-80%, HE
BRI R A HERER: - BELBIE B W EISSLL E(4-5] >
HHEHKOERE T ®E I speckle typeBF(5-6) -

§ 1.4 [ I 6L E A I A

ZHAISILE EHRERAPHRJFHEOBEIR
TN B EERE 498 Scl-10,
Centromere, I — AW YE - RNA Pol 1,
Fibrillarin,P¥-Scl,To, ENOR-90Z(4) -

(1)Scl-70,H DNA topoisomerase [, F &
R100kDaWRKAREHE > MT0kDaFZ100kDasy
B EY - T0SNBEMEEFER ANMFE P&
HEGME Scl-TOMBIM M (Manti-Scl-
T0) < thanti-Scl-TO0PiHE B R L ENFFZ%E

ER - NEEHRKLELZFR2ZE 25 B E
MELHE(14-19] -
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(2)Centromere(FHEWHH), 2 FEFELT, 80,
M140kDaWyHEHE - i Qg Ei b S
(anti-centromere),70-80%HFAECREST
W AR (20-2T7) -

(3)RNA Pol I,ﬁ'zﬁ’\\‘&qﬁ,%tl%ﬂ'ﬂ@ﬁﬁﬁfﬁkﬁﬁt
anti-RNA Pol I HIEEHFBI(28-29]) -

(4)Fibrillarin,® U3 RNP AH > A TEE
J4kDalEHH ,8YM M HER AF L anti-
fibrillarinPi#8HHE(30-31) -

(5)PM-Scl,HFE20kDaE110kDah 11 EE
HEMHRK - 3B LER AF hanti-PH-Scl
PLig I (32-33) -

(6)To, MBI, > FEFE40kDa, M17-2 5 8-2
RNA R EE®(34-36] -

(TONOR-90, Lo 8% 4= » H4FEFZI0OkDa(37) -



B RER

%/ fHi collagen gel
§ 2.1 HHEEMM(nonolayer) 52 E WL

s (in vi’ﬁ‘IO)H@%Bﬁlﬁﬁfﬂg@Lﬁ%W
(in vivo)WHIlEZ & EBU TR AR - FilE
R E K, gtz —MAZECECH,
extracellular matrix)HBISE - Wit - WATHIH
g 8 FI Bl — i B A5 M 46 358 (ECM) BB iy = Ji 22 [ 15 88
R#M(38-42)—type I collagen gel,#ETFEH
A i 5% 2% -

§ 2.2 MHEEERgelFHEER

M PERMAE - BRES WS ELAEERN
collagen gel A » i@ FH (attach) W EHN
MHE(fibrils)zd > EBHMEBHENEE(43-45)
- MRS — LR BMESMIEES BB EBGEER
W HBHE M Hicollagen gel(46) - ficollagen
ge | NI HMHEENEENSG OR S (48-49) ~ &
MEAL - EHRKEEEHFEBRBETSHEUN R (46
-47) - Collagen gel M2 — MG/ BE

_.10_
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BE OWRE

s M HBHEOEREMMBEAOEE ~ collagenf ¥R E,
L0 R I 5 % ¥4 e B (45, 49-50) > fHEFlcollagen
MERKSTRERERMMBILL) - £EHBKEAEET >
BHESHNEEEENREOUER R EM&WERSET - R
1B DR A B AU B R - B RE R R R AR HE B A I AE
collagen gel g - BRI 51 1 & A & %
(47 -

§ 2.3 BR-FHAEI

(stress-relaxation)

BMABEEEENGORSG L HBRKEFGE
EakJI(52-54) - MR E S EMHGE SR M
B HRMEENMNAHBREKEREELAR IV TR -
AN EERE MBHESHELASEE B E4LRIN
AN - P DU RBOME RE A M 55 B 2 78 % 10 collagen gel ™t
Rf > BEMEL R IESI(54-55) - ZE19914F
Hochitate et al . BMEMLER(56) AL - B
jkHicollagen gelgEith—— EHE — M S 2 EH MBS
EHSMREEEBUREYERIEN —fEERL - a8
RRMHGEREAEREEABRNEYNS2EHT > Al

_11._




BIE HRER

T H8 F7 St 47 (9 — RE DR S e 082 - DL o g — B R
AT DL FH 2 43 7 B 1A AL A 25 Y OB o AT N B G 8B Mk 1
TSI - M » 19924 Tonmasek et al . B|EH X
¥ (54) @ ¢ 8RR AT e EE AR T T
collagen gelth » AR — H IR @k - RIRR M
M Ee KM Scollagen gel A M &5 > 1Mo
SRS IR K R A EactinMI B RGBH -

BoH EWAS S WA (Ectocytosis)
§ 3.1 W%

ERHEE SERERREH > EMA—%AH
25 Y 2] J0 M AL 55 2 iR I - & 3 Ak i 2L 2B A e R A I R
&~ @ HEAARBREHMBBEROEER4LE(LT
-60) - B4 - WEN BB EHMEIRMBENTR LT I H)
W ERIER AR BB E(61) - TAEL19914F
STEIN and LUZIOBERHNLTE(5T) » R & #l
%CQ%AHAC(complement"membrane attack
complexes)Ztk > MIMEKEAMENHLREGHE < RE

mlz_.



BIE OHRER

o W H A GE 3R MR 9 4 MR HH e 3R i & B B R A e B B
MlEEh g RE RN/ M (vesicles) E——&
BEEAHEARECANE (exocytosis) LK MK

(endocytosis)H 43 /750, Fr DL 53 41w 44 1% L Y 4
st (ectocytosis) » DARIHG R /& M L@ 53 - A€ H
ectocytosis BRI /N - 2 —FHRE E B/ M3
Wi right-side-out®EE /hi(vesicles) »

§ 3.2 @

19934 Lee et al . HRMWLFE(62) > HH
A EBMENMIEMNcollagen gel E5#2-5K %%
RS B B B B D Rt D o B, & 5 3 — R RO AL o
wh(ectocytosis) MR - EHIAFEBTMI el A8
WAFH (exocytosis)BAMMARM o BATHWE -
exocytosisi& Ml MR H A NYE S W E AN —
HX HEEBHSWERANYE - &1H 8 858 R
M4 - 0¥ T 32 B AT ] A M B f AR RE - HR R
Noribh(ectocytosis) IMEHF WA ERE —
ZE AR A EAE, KOEKZE200on > right-
side-outWyRE /N (62) -
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BB OHRE

B4 s ectocytosisth a5 & —F 3T H K
(endocytosis)#WE - B & — F A M E 5L 1 4B e
budding  RBWWEERE K MW RY > m&FTH
MRS — oW R - BE > ZFlee et al. B
NE(62) MBI - EER DML - 5IBOBREHN D
W BB M (vesiccles) ZNEH actin,

annexin II,VIF1IB1l integrin receptors -

EVUE WEESBRESMME collagen
ge l Y BH 1R

WR A=l col lagen ge | 55 3% W 57 5 B&
KR RE M — B T e S 4 o TR M 0 BE B AR HE 1 AT M
(R IE % > H AR R I 9 9 06 B M 4L B BT 0 B AR - B Y
i A B A IR TE % A B SR HE R M e RS #E fEcol lagen
gel il » MAHSENRTENWE % » EWEBAEERE LI
BEEAKW2ER(63) - HEENEEMae l B3R
PR T — {6 7 B AN M RS 3 RO R L — % fBUAH R
R (ECH)(38-42) , I HAEHK S RBERE
ERIE BB B63) o 534k, B h 3 BE R SR A

_14_



BOE OHREER

MR ESBESHBEELERENRBI(64) - M
BEAENBEEE - B2 K BB 5 8% M &I
FETAYE  WNig[EBEAWERE - Brl > OB HR
{8 ] /il collagen gel » % 3% T 7 5 #5% 4t RE 4l i -

i@fﬁiﬁ%%%ﬁ%ﬁ Topoisomerase I i
WlT1-T4A) a6 ) EBKENFFEME - [
e Tk T R HAEBE R HE R A - R AR 2B RE 8 I
g SEERERERENSEEMBANIEE R
UHRMR - X RS HAEKcollagen gel 3B k%
HH MRS W (ectocytosis) R E 4L,
REARN—SYESWERA - TREHERRES WYY
HEGSNBEZEHS BN BEEH > MEsIHRMET
RARWFERg S E R -
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E=F OMRALGIR

o R MR TR
— - EBAH

B% % AN M 88 5, > WIDMEM ~ MEM ~ FBS ~ PSN
~Antibiotic antimyosin >~ HEPES ~ DPBS(-)
~Trypsin-EDTA ~ 0.25%Trypsin~T-25,T-80
flasks(Nunc) ~ 24-well plate(Nunc)H %
TE(RBGIBCO ~ Nunc) ;s type I collagenase
~Leupeptin -~ Pepstatin A~ Benzamidine -~
ascorbic acid -~ EDTA ~ Annexins(32.5 and
35KDa,A-2699) HEHBRLE (RBESIGHA)
Vitrogen 100 HHAMSE(RBCELTRIX ) ;

1201 -Protein A BEE ™S ; fluorescein
conjugated goat anti-human IgG,IgHHIIgA
WHBehring; EHE A B EEEHSIGEA, erck
 HHARHE - EHEBERMNEHRAE - SEHEWHE
Bio-RadNH > S HBEOLDHBIEBABL-8,Rotor i3
type SW-55(Beckman) ; Densimeter ~ §g 5 F1 4> #r #ik
f-GPTools v3. 0B EHE -

_16_



BoE MERIGTR

—-EBEBGE
1. HERBERKH AMIERT AIE

AKEBPH M SRAE 1046 A B & A&
BEKEREHEBMNE IZ2EH CHEAHERERER
WA BRI - RFEHESAE (Scleroderna) i
ANASAL, AL BE IR IE (SLE) i A 1847 » &8 &% IC &
BE(Sjogrem Syndrome)¥w A1347 » DL I 25 g
H ¥ {(PBC,Prinary biliary cirrhosis)
WAL -

2. KR b B K R ME BE AN I B9 BE =

B BIGRBEZERABEANEE(B3nn) &
EWH AWK (foreskin) BHEZHR(BEFNREE
WHR10%PSN, 308 ——1%PSN,308) - FMEE JJ(
No:10) R KU HBM /NSO B, FIESEET-25
flasksN - KRB K flasks MEAEHE O T),
MAS5S5ml cDHEM medium(DMEKH+10%FCS+1%PSN)

» FA3T CIM 5% CO2TE I8 i is 5 24 /80, Rt I

_17-



W= OMRRIGE

flasksBIEELET(AROW L) BEEE - EEHELS
AiEW(confulent) , H0.05%trypsin/0.53mM
EDTADF MM » 4k1:2L@I4 % - EEMERES - &M
Frff M R B 3B E6 -

3.Collagen gkel BLH (63)

Collagen gel&H 4/5 Mcollagen
solutionfl 1/5 Wfibroblast suspencion
FrfH ) - MiCollagen solutionEMVitrogen 100
(70), 0.1N NaOH, 10X MEM,FfIDMEM 4&— & L#l
Fild® - Hfi(Vitrogen)final=1.5mg/ml,

(10X MEM)vol=(0.1N NaOH)vol
=1/8Fr8E (Vitrogen 100)vol
(DMEM)vol=(collagen solution)vol-(10x
MEM)vol-(0.1N NaoH)vol-Fr#
_ (Vitrogen 100)vol »
Mfibroblast suspencionWHliEH » HEE 1
gel@ﬁﬁlxlos cells - IxB KB B S5E M collagen

solution fl fibroblast suspencioniE&HEY

_18..



W=E MRRIGER

o SREEM 200ul/wellZFE24-Vell plate» R37 °C
B 5% CO2TEIBsEh &1/ N, {fiCollagen gelld
EAE24-Vell b - WIKHEMAZnl BB (EZDHEN+
10%FCS+1%PSN+50ug/ml Vit.C)» A37 "CH 5%
CO2TE WA B2 48 /N HF -

4. SYEEREE N (vesicles) (63)

REEEEAR/NEE T R 24-well plate LMY
collagen matrice &R I MKSo&E - HITH
BEE/ DR W B EgE W - FIDPBS(-)H
Pe1008, M A200ul/well 0.05% trypsin /
0.53mM EDTA > JA37 "CHy5% CO2EMA P EM104
@ o f#E ,Htype I collagenase(sigma type
I, 4mg/ml in Ca2+-HEPES buffer) 250ul/well
JJABT TCHY 5% COTEIMA T ERIA04 6 - s, H
FCS,10ul/well HibPFrmABROEN - 83X - K
i 5 ) W M R SR AE — R, P SR AR B 1000rp
10> @M EE , KRB KL RESE N LR EE—

__19_




B MRS

# > Ml Aprotease inhibitor (4 %510uM Leupeptin
,10ug/ml Pepstasin A,0.5mHd Benzamidine,
5mM EDTA) , HEBENHEBESHB LM (Becknan, L-
80)ME:35000rpm, 4 "C, 1/NKF o 1T 5 & 4% 2 8 HE B9
B BT Y (pellets)-—-HlE EectocytosishfArBEK

Wvesicles »

5.5SDS-PAGE

AEEBY oM EDERHANENEBEREZLLY
(66-67) - L2 H®30% acrylamide, 2% bis,
1M Tris PH 8.7, 20% SDS, TEMED, 10%
ammonium persulfate Hl d-H20K L #IE & K
Bl K%M isobutyl alcohol BN LRI,
AKEFEL/NEE, ILAT15%SDS-PAGE - fFfgEB®R » £ H
EFEIMAS%stacking solution(30%acrylamide
,2% bis,1¥ Tris PH 6.9,20% SDS,TEMED,10%
ammonium persulfatefId-H20 ), KBl A &
B KEBFESSE - IBKR > Bvesiclesflsanple

.«20,_



EEE MERIDTE

bufferB&HEE, MB100 C,5508 - ABEFHMALOIu]
NEEOES FEEER > 100RFHEEL.S/NK,E
B PHEEEXAERED - HISEREXR - & - DL
coomassie blueZ @2/ N » A% Hnethanol/

acetic acid BAZEEW » AE FHHEBLRE
BT -

6.y my: (IMMUNOBLOT)

R HESDS-PAGES M vesicles, B H & KB &
MEME R (67-68) - B8IRFF/ A% > 4 "C» 1/NKFERHEI -
BB > B HEUERIZEGR(EHBEREI.OA S
)  BHESSSRIEMBNPBSE R T HRIS 8 —
blocking - REMAERE ANW AT (primary
antibodies,1:100xHMEBRESOSBIEWHHPBSHE
W) fEML1.5/ N, R&EIPBS-tweeniHZE1 008 =
K o ﬁﬂ[}]\1251~Protein A(C secondary antibodies) {F FH
1/NEE, R FEHIPBS-tween i eE1 00 8 =K, 204 &
TR BREERE R, AN ERK L o DIREHIK
HiF > MARREEAER > BEREEE, FEER
X6 FCN0°C, 24/8E) -

_21..




PoE MBI

T.Preclearing experiment

BB Nsigna Bannexins powder (sigma
,A-2699,annexin 32.5 and 35kd), AIPBSHE
Fl0ug/ul WEE > REBEMW 20ul,40ul,100ully
annexinsFIBEEHER AIMME (LAPBS 1:100x% )%k
FR37  CEFA304 & - RE1000rpm L5508, W E
MW E MK HSDS-PAGED MR A R MBMER LK
vesicles#HEfT REE £k (innunoblot) 47 -

8.PI Hufh

MEEER BRI collagen gel » /3T C
FERRAS/NGE c RABAKOBE LR IMKS S H - 25,
FHA%PFA,Iml/wel IEE30 &, ABHPBSHBE > 5
SERK - 2 BIMAGE PI > J158, HAPBSTH N
A ERK BB Add-N90WHYE - SAWMMK - RE
MR BBE S L & LB - BE - £RAS, HLLEH

WEF L Co REBF B EAKS (ZEISS) Bl
(Rhodamine)
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9. WA EFHEMSE(SEN WE R

B EF Nvesicles(ZKEHN22{8 collagen
gel )EMR300ul DPBS(-)H , WMISulWEEHLE
AH0.1%poly-L-lysineWEEZEHRF (EEH120n)
b EE2/NE - RELAHDPBS(-)WLE r X HFHHER
B4 B 2 ¥ (2% glutaraldehyde, 4% PFA,1% tannic acid in
0.1M cacodylate buffer 1 0.1M sucrose,pH7.4) & 5& 6 0 4> &
#R 1% FH 0.1M cacodylate buffer F1 0.1M sucrose, pH7 . 43
R - B 1% osnium teroxide in 0.1M cacodylate buffer
0.1M sucrose,pH7.4 B E603 &, R FHd-H20WM LB XK,
T FH 3 (F 308 98 T Y Y YA ¥R (1 % thiocarbdhydrezide) BE B 1543 84 ,
RBHI-H20% BB K , Ff 1% osnium teroxide in d-H20% ¥
15478, RBMd-H20 W BK, HEEBEE—K(
l1%¥thiocarbohydrazidefll% osmiumteroxide)
» RBEHI-H20W B8R, BEFETHR A, 508 (
30%,30%,50%,50%,70%,70%,90%,90%,95%,95%
,100% ethanol), m®&HLL100% ethanol, 104 &i
2K o A BRI E o R R T S (SEH)
B
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FHPUE R

— . B BZE R AR IR B N R AR R A i B 2
Z LR

R E R ZFE W AT B 2 - BEEAET-20
flasksW - RBIEW A A - B IE R A BB HE S M i
FhHBER EEFEEXRERFTHEERT » KHOKE4L0
RKEUEE 2 WA M fiwssed T-25 flask@ -
MINERE®EARZEEENBRESME - MR ARLHRNY
RKEL MK BER - BEYN > EREBHKREHR
HTHERERT  EFANBMESMERH R ARLHRT-8
KR - BRAMT W T e (E flask- EMEKEFREBWAR
EHEANBHESHE - EPELE THERAEEEZR
[(E1.A,B) - HZ » ROKEMHABZEEE( prinary
culture) EMMBERFANERER » RFABEBE
BZAESR ANBRIE W AR RRHE B A M & Rt AR R 2R 9 K
o 1fn 38 I N AR AT RE S X5 B R O W O B9 R B B A B AL
CREMEA MR UARMRSERER, MRTERS - |
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— .fiMufECollagen Gel AfStress-—
RelaxationBy &l &

K EAET-25 flasks NI I AE R A B R
MM [E1.BY R E3-6MRMREMHK, BEEEEI-D
collagen gelrh » A37 "CEEE A8 /NI - [ I {H i
EffRk-SHROBE [BEH2.0) - HEA8/NKR - BFE
g S8 RAB LEA Regellchs (B3] ,FH
RAENEZHED—SMOER > gAEER > KB
WEEEENERE [E2.BY - inth A BRI REHH
I 5z 2 5% J7 B9t fi - — B Y A1 4 W6 1Y 38 B2 (ectocytosis
BRE KA YE BREE/ N (vesicles) W
B, TEREBEARETRMESA I collagen
geliR Mo Ete, RPIGRIZtt: - HL000f5 9%
RS (Rhodanine ) [EH4) » iHEEFEH — %
RKEMBEANYE  #EREBEE/ NE (vesicles) W, 5
I 1 T

BT — S Y R A - PR

0 1000rpm - A M50 B, R A 35000 r pm Y 38 5 3
HeO , MEBREELCHIN EWKE LI - 0 /H
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8 HH T ¥ A1 43 9 38 B2 Cectocytosis)Zy Wb Y JE & /N Y

(vesicles)

= . RHRET MG E /N (vesicles)

R BRI EE M (vesicles) [ EE & Hpoly
~L-lysinefBEWHHF L r BRBE—LEBEHBEBEMRND
R ERUFEHAEFEMSE(SEDEZ [E5] - &%
BHEERBOESHEBEOCERVIEE /M (vesicles) »
20000f 59 TCAT » IR ER/ N NERENESLE
AR RS - Frll - |OTHE — 261 — @B A o w
K& (ectocytosis) , FHMBEANYE - SREE/M
W (vesicles)§ » RS WEMMH -

U.SDS-PAGE 4%

B A T B o BE L 43 BIE B BE B E R O I RR M B A B
(total cells), B & 38k O & BT A B BRE /DN
¥ (vesicles) > F15% SDS-PAGEZK 4 #7 [ 6]

c AR BHAKAWANERE ABMESMET o WHIKE
N (vesicles) » FEFE L (band) WEH L » FF
HMEHARME -
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L. R R A MM e el ek B E /N Ht H By X

BTTHERHEEASWMWIKE /NG 2BWEHE
B DU B ey B3 3 M R S B A9 BB /Mg (vesicles
) FI15%SDS—PAGE 4> B » 4R %% 18 ) 3 % M8 AR AR JEE (N C-
paper) b T RFHEESIWN  -HR . BRMOEETH
BE----BHEREANRKWH 5 UW(ectocytosis) WK
B/ (vesicles), JBARBERIBE ZiER A B IMEE &£ X
FE TETY - RMMBEILEHR TASMNBETERA . GRBH
£ TFETT-80kd,32-34kd,12-14kd=W{E, o, AE®
HEENGSSG - HATGWEA231244%C(19/43),72%
(31/43),M153%(23/43) [E8]) - HIRTES FHES32-
J4kdBER 7, W AM W X ENHEREERES LA, RE
B EERBEERES FEI2-34kdIEE L -

A IE B ARTE Al E 8 9098 0 6 AL L 96
PN e G R

3
2

o

BTTREMEBREERBHE ANOERER A
NIMBEEEHNREBREE /N (vesicles) L K ES
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4 P IRTRERIET B T 1 S AL AL BE 1L AR IE (SLEDWB A,
13z HAE(Sjogren Syndrome) i A, K 64L [ 3§
e H 84 (PBC, Primary biliary cirrhosis) 8§ A
MII0MLIER A, T A BB %o [BI] - MR
PFIBBEESTRI2-34KAHIHE S, 18 47 AL BE 1 & (
SLE)IWAEHRBINETBGEKE; 13478 RiE(
Sjogrem Syndrome) M AE R HIMERGHENK
FE; 6 R BHEEBHENEANBAETHL2MLERGYE
REE; 10 IEH AWM A4S F&32-34KdEB
MR EEMEENEREZEE [E10] -

£ HEERANFE”KLAnnexinBHET R T
bb

£1992%Kraus et al FiBHEHLEF(69),.F
RigHannexinsWH EH PR - XAE1994%F
Hisaki BRMOLE(T0), F¥annexin XIFB—HH
HEPJH - 7619934 Lee et alfiEHNRXZE(63)IHEH
IEH A B8R HE B /I, 5 £ 17 ectocytosisikF 43 3 By vesicles
, H&Hactin,annexin IIFfIVI,and Pl integrin
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IR AR

receptors° 5 T T fRBE ZfEW AR MR - £ H
ectocytosisBBEpWHNIKE /N N (vesicles), &
At & Hannexins, Tl , T ¥ H 2K i annexinsky
WW(sigma T-2699 ' &F4F&E 32.5KD,35KDW
), AIPBSH B 10ug/ul (¥4 - REBEL20un1,
A0pl,100p 1230 FIBE K fiE s A B9 I C HPBSEL1:100
EMmBEM - R LN EWKR, FETRERER
b [E11)Y - SEBHEEZMANannexins &7
e HUBE ZHEW ANIMENEE /N (vesicles) Pl
AT TFEI-MUkdEEHENE AR T ERNE R4 -
FIE » WABHHBEEN EE (densitoneter)) JIEE
flinnunoblotf32-34kdM R, &5 [ME12]) &
RIS FEI2-I4kdE BT (band) , EEH R G
¥

Fiy D 00 B 6 R - TP 3E M R 1 A BB Y 4
W (ectocytosis) M E /N (vesicles) » & FH-———-
annexins - M » WM HLREFE49%(39/80)WERR
ERWWANMEFE & Hanti-annexins i m -
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B 1 . Adesian of fibroblasts on plastic sbstrata doserved by phase-aontrast
microsoopy.A: nomml cell ; B: sclerodenia cell. X 200
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BUNE R

& 2 . Huen fibroblasts an oollagen substrata chserved by phase-amtrast
microsoopy. A: In adhesion ; B: Dislodepd 5 minutes. X 200
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A: 48hrs attach

& 3 . The appearance of collagen sbstrata

Dislodged 5 minutes

o
C3

B
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" & 4 . PI staining of dislodeed collagen sibstrata.
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& 5 . An aggregation of isolated vesicles doserved under SN X20000
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. cell tmatri;( vesicle
12 3 4 5

6 7

B 6 . Coomassie blue staining of total cell(lane 2,3);matrix(lane 4,5)
and vesicles(lane 6,7) on 19% SS-PAGE.
lane 1:low mlecular standard merkers
lane 2,4,6:from nroml fibroblasts
lane 3,5,7:from scleroderma fibroblasts
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WESTERN BLOT

SSc Normai

| —

1 2345

80>

32>

14~

7 . Yestern blotting assay of sclerodenm serum with vesicles
fram ectocytosis.
lane 1-8:sclerodenm serm
lane 9:nomml individal
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with vesicles

patients serum

assay of autoimmne
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Vi

from is.

lane 1-3:scleroderma serm
lae 4:9E

lane 5:PRC

lane 6-T:nonml indi
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Bz R

[E 11 . Effect of the scleroderma serm was preabsorbed by amexins before
western blotting,
lare 1. added amexins 20ul
lane 2. added amexins 40ul
larne 3. added amexins 100ul
lane 4. without added amnexins
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WEHE AR

FHE & G

\TTi>

MU LEBRGER  RMEWHE T8
55—« DUTH Bz $iE 9 A B9 R ME B I iR B v 4 o R R
(ectocytosis) AW IEE /N (vesicles)fE
BUR . NEBAERBREANMEET RERRE
T KERAESTFETT-80kd,32-34kd, 12-14kd
FHENESS -

B HPESFEI2-M4kdEE, - KRBAHBMYUE
B RS Zannexins, —HAEAEKREFHGRE T (
calcium)?ﬁ%%ﬂﬁﬂﬁ@"%%(cytoskeleton))jifﬁﬂ‘é‘

#MPE (phospholipid surfaces)&EEWEH
B

HEE /N (natrix vesicles), & — B4 Al
f&4u B (menbrane-bound) » 2EEHFERINEE - HM
R KE /NS - E196TE S RGEHAHHEARE
R HEBA - 2% EE/NMEXEAER (in vitro
)EMA(Iin vivo )N ERHEBHLBAEHYRAELZ
EFEREESAENET(76) BRTAEKREFMEGEE
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BAE A

INYE A o 38 B AT I BR AN MR > EE R MR
e —EmE (blebs) » RBILME - B /AW (T5)
c HB/NEHBEF: (DMEETFRER (DO
R EREL  (DMEEARS® : (D RKRSH
WA S SBHR - WRAEES T EELE /NG
 BEEE-ERR(POREERE - PHEEAE)
flannexinsZHEHKS - Hui M annexins¥ i
i F B WA B S A RO S 4R R L
MS2EEFEOHEG DRNKEFOFGEE(73) -

MR THES W BERB/NE > SALBIE
M ER > HLHEAM M (nicrofilanents) R
MR E > BB R — /D, 0 E /N — 580 84 8
Mt (clasnatosis) W, TREMHMUB(T4) -

RABHANKEN - FHESBREIERN—
collagen gel FEMMRMNE - FHTZRINE
Wi 2tk - RIS OE R MO R A - B b IRR A A G B 1T R
MWW (ectocytosis) o F K 58 J7 il it 9 collagen
gel, HPI &, FSRABHRMEREEA B IRE /M
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PO

WHRLE - BMMEPITERLEEBNKS > TllESE
B LN BERMETAROYE - HKSWE/NE
(vesicles)WE , FIHAWmEEFHEHMSEEHZE > Qi
WENEBIEE IRV EAHMEEREXEWESE > AR
BN R - Brll > 38 BB ¥ 4 5 3 3% 2 (ectocytosis)
 JEFEAE MAFERAKAHBEELN -

WRENFTESFRERFRORBMEL - FTDlEHR
My 05 1 bk KRR R 68 W b B B R AR E S M R T
TN - HBERTBMEEIS > — T2 8 0B M
HHERNEEENBESHRESERENE-—NE=2K
collagen;glycosaminoglycan;fibronectin
B prolyl 4-hydroxylase & B 43 - 1 B8 %5 &% ME &E
MAKELERWEREHEMA(10) - 158 — o 28 KiE
MBRERMER R EEELT (heterogeneity),
MER ZEBEENEXEHNKE T RERScollagen
T — L 5% BT M B AME AL (77-78)

12 B AT H By - F A E R N AR ME BRI 1T IR
Ao EE/NMNBIRE - 4 MIER AKB R ZER
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EH¥E Al

ANIMBEETRELRESN  GERIENBAGGHE
MENKE - RHET2%(31/43)MBEEFERARS T
HI2-AKdEHENEGHEKE - N2, EFERMAHEE.
MM HET B4 4 Cectocytosis) Al BE 7R 2 — Al
A HEANERD BN —ERERK -

NFERHHEED FEI2-34KdM & 5k 2 annexins,
MEMENXfIirata et al(79),6Goulding et
al(80)RBHBREWAINMFE & Hanti-annexindi
B R19924F Kraus et alB|EHNLFE(68) — BB
R ENERNEKRERBAERBERANOLET -6
anti-annexinsPilEWHE , FEFRKOBH —
annexinsE—MMBEBEIHE - B4 > ZFE1994F isaki
et al(69)th®Hannexin XINHRE—HFHEHBEBHFK -
Frll» Bef¥RNEannexins B ¥ H0, 3% 5 n BLEE
MW FRE - 28 B GHEFannexinsHAEATI)
BE - G of R T A0 Bl S A A B AR o T SE R 3R AT 35 B T M e
TEEA GBS WHNIRE/ N MIS Hannexins, HHM
NP JE Y A5 B -
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WO FlE

HERE R Ectocytosis I E & i il 3 8 Z Wi
% HENEESWAHRNWEHEE - EABMAERS
U - ERSWH R E EvesiclesHmE - Z#H
HEKMBREABER WA —EHEERORE - H
o RERMAVEBRSREZH - REKRMWEH LW |
ectocytosis)i A W E S W B M A B - WTRER R
EfRMEEEM RPN ERIEER T REN R
T |

ZHEIRILE  BMHER B8 REERNS 4L EE
BAZTAMNHERE  MEETHACERBAEERRBIREA
L gEL - SE R RKE — S48 EyrEi
EEENAACHIEIM - flil:topoisomerase I
; centromere ; ds-DNA;ribonucleoproteins
S W5 EABUFMAcollagen gelfin > i
BRERABHESMfEAectocytosisBE ST WH
PH HARREKERARAEHBRERKER AN
MRS THEREHEAAFBEURB O REH
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B A

PR Rt 2 L3R B M R I o i B 0 A M S Y

HEREERNEL  —HESATFSTN - W5
T BBlectocytosisHWHNWBE WL E MHE
HEE MeENEMMCHRNEBREREABELEMER
 HABDEMEA - B E PR EESReEE R
BEABNHEN - M, BMHEER T ABRHBK-——-
annexins H 4 BT A% 0 O EE HE H SR BB L I
vesiclesW  fllI AR BHBARWEER, o TFER
TT-80KdMI12-14Kd - FiARMIK KWW H AW » &
BEETEMEER > SRE—-BEARE R, HER
Hitectocvtosis/ W BE EHIE -
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DEEM(DULBECCOS MODIFIED EAGLE
MEDIUM)

per liter(with dd-H20)

DHEHX powder 1 PK
NalCO3 N 3.7¢/L
addjust the pH to T.2

sterilized by filtration through a

0.2 um filter

MEM(HMINIMUM ESSENTIAL MEDIUM)

per liter(with dd-H20)

MEM powder 1 PK
NaHCO3 2.2g/L
addjust the pH to 7.2

sterilized by filtration through a

OﬂZ um filter

Cat+-Hepes buffer,plH T7.2:

NaCl (MW 58.44) 130mM 1.52¢
Hepes(MVW 238.3) 20mM 0.95¢
Ca-acetate(MV¥ 158.2) 10mM 0.32¢g

Bring up to 200ml with distilled

water, adjust pH to 7.2
Filter and store at 4C
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Pepstain A

stock soln.

working soln.

per 1ml

Leupeptin

stock soln.

working soln.

per 1Iml

EDTA

stock soln.

working soln.

per 1ml

Benzamidine

stock soln.

working soln.

per 1ml

Bt &%

lmg/ml in methanol

lug/ml
1l

Ilmg/ml in distilled
watef

lrg/ml

1 ¢l

0.5 in distilled
water,pH 8.5

H5mM

el

0.1 in distilled
wvater

0.5mH

Ll
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8.0.54 phosphate buffer
per liter
Na2HPO4 56.8¢
NaH2P04.2H20 15.6¢
adjust the pH to.T7.4

9. Phosphate-buffer saline(PBS)
per liter
NaCl 8.16¢g
Thimerosal 0.5¢g
0.5M phosphate buffer 20ml
adjust the pH to 7.2

10. PBS-Tween
per liter
NaCl 8.16¢g
Thimerosal 0.5¢g
0.5 phosphate buffer 20ml
adjust the pH to 7.2
final add Tween 20 to 0.05%

¥ Tween 20:Polyoxyethylene Sorbitan

Monolaurate
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11.

12.

15% Running gel

per 30ml
30% acrylamide 15ml
2% N’ N -bis-methylene-acrylamide
1.3l
1M Tris pH 8.7 11.25ml
20% SDS 0.15ml
d-H20 2.35ml
TEMED | 30 ¢ 1
10% ammonium persulfate 1051
5% stacking gel
per 20ml
30% acrylamide 10ml
2% N’N’—biSMmethylene—acrylamide
0.87ml
1¥ Tris pH 6.9 T7.5ml
20% SDS 0.1ml
d-H20 1.57ml
TEMED 16. Tl
10% ammonium persulfate 66.7Tpunl

*xTEMED:
N,N,N,N' -tetramethylethylenediamine

._86._

B &%



13.

14.

15.

16.

M Sk

20% SDS(Sodium dodecyl sulfate)
100g SDS in 500ml H20

Heat to 68C to assist dissolution

5X Running buffer
0.258 Tris-HCI
192nM Glycine

0.1% SDS

adjust the pH to 8.3

2X LSB(Laemmli’s Sample buffer)
10% Glycerol

5% B-mercaptoethanol

3% SDS

62.mM Tris pH 6.8

0.05% Bromophenol blue

Transfer Buffer
25mM Tris-base
192mM Glycine
20% Methanol
adjust the pH to 8§.1-8.14
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17.(1)Stain solution
Methanol:H20:acetic acid=5:5:1v/v
per IOOml‘
add 0.1g Coomassie blue R-250

(2)Destain solution

Methanol:H20:acetic acid=5:5:1v/v

18.(1)Fast-stain solution

per liter

Coomassie blue R-25¢ 0.4¢
Perchloric acid 35ml
d-H20 965ml

(2)Destain solution

5% acetic acid
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