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Abstract



Our previous study had shown that serum from a patient with sarcoidosis had nuclear
dot staining pattern detected by indirect immunofluoresence (I1F). In immunoblot
-ting the sera recognized a 58KDa protein using purified rat extracts as an antigen.
The protein was later identified as Calreticulin (CRT). CRT is found predominantly in
the endoplasmic reticulum of most eukaryotic cells, but is also present in other
intracellular locations in different cell types, including the nucleus, cytoplasm,
cytoplasmic granules and the cytoplasm side of the plasma membrane. These
comprise functions of CRT with the lumen of the ER (chaperone and Ca® storage
and signaling) and CRT-dependent modulation of cellular functions at the extraER
sites (cell adhesion and gene expression). CRT is a human autoantigen that is
intimately associated with autoantigenic components of the Ro/SSA ribonucleoprotein
(RNP) complex. Vasostatin, the amino termina protein of the CRT molecule, can
inhibit angiogenesis and suppress tumor growth. In this study, recombinant CRT and
vasostatin protein were purified from Escherichia coli and were used as substrate
antigensin ELISA for screening anti-vasostatin antibodies in patients with sarcoidosis
and various autoimmune diseases.

Anti-vasostatin autoantibody was detected in 12 (9.7%) of 123 different autoimmune
rheumatic diseases and three (15%) of 52 with cytoplasmic positive of ANA pattern.
These sera with anti-vasostatin autoantibody included nine patients (12%) with RA,
one ( 3%) with SLE, two (9.5%) with Sjogren’s syndrome. We aso demonstrated that

CRT was not a protein of the nuclear dotsin sarcoidosi s by Western blot and ELISA.
In conclusion, the CRT peptide analogus reacted in ELISA with sera from patients
with SLE, SS, RA, which in agreement with previous observations, suggesting that
anti-CRT autoantibodies are not restricted to any subset of the diseases.

Key word: indirect immunofluoresence,

Cdreticulin, vasostatin, sarcoidosis

il

1974 & Ostwald ¥ MacLennan v pu—"J* A7’ LJS‘J‘EFFﬁ ('sarcoplasmic reticulum) [



FE - FEEOEES i Sarf D ’é Ef ﬁ #5% HACBP Chigh affinity calcium binding protein
calretlcuhn) (1) = &) 1989 F i b @ RLZEP AR [ ET i} (endoplasmic
reticulum ) Fl1= I #5856 5 frf 1> ISR &b B Calreticulin (CRT) (2) =
MeCauliffe =7~ §7i¢" ~ 1 CRT kL single copy HLEN > (04727 19 B - -
mRNA FA{E | 1251 nucleotide open reading frame » FEFEEL 417 L& » 157" EHED
46KDa; {EI7% SDS-PAGE & 75~ &1 £ 60KDa(3) » 7Y 5% CRT &} 157 B = (G fﬁJEI'UﬁJ
f-W (functional domain) > 53 f|[£% N-domain ~ P domain » C-domain > = ff'lst 38
f=#17 fil = N-domain (1~180 HHLf% ) - "’J*’ﬁﬂJE' |#1' N domain fl1f’v KLGFFKR F¥ %L
A ﬁﬁ?ﬂ[ﬂ?'@?}%}% 38 (steroid receptor ) _FFY DNA binding domain » km %z
S ehintegrin & subunt o i A RLNIIER(A) ) S0l [T > S TR -
AL T RE(S, 6)-1998 & SandraE. Pike = * iz N ‘F‘.jt"z {;[fﬂﬁkgqa@v& Wg[
(77 [*IHH N Jff}ﬁ #,F% cdreticulin vasostatin(7) 2002 # Yao & * f‘ﬂ' vasostatin
FIJE lamin s ~ &y~ road (i iR (S PP asg o~ T g K (8) -
P-domain (181~280 %ﬁlﬁ) :ﬂfj/ﬁ?jﬂ&r/%%{{wﬁlfﬁé FPECEN] IR EGEE
9"?“ > C-domain (281~417 L&) 73” grt plﬁ R EL S
F oy (A sfsff'ﬁ“‘J KDEL retentlon sequence’ = fI7Z CRT | {%FJJ“‘ T ET
’%f@)%ﬁcmﬁﬂﬁrq'ui“ﬁjfwup%mm@&?’ch o el
3 (SLE )~ zfgﬁr“igg[gkrTJS‘W (RA)~ §i77807E-(SS) ~ coeliac disease ~ congenital heart
block * % F‘ﬁﬁjf ﬁéﬂﬁ%%’%ﬂ s g1k (malaria) ~ 1% = 35 A E-( onchocerciasis)
i"PBE%Vﬁ ( schistosomiasis) ® g (tick) @542, 9) - 1989 F Lieu =+ F’ﬁﬁ%ﬁ&
CRT N #{37 6~19 W 5L e 519 pepticle || 741 %784 77833 7% (ELISA) -
i N-domain £h CRT = IRt (epitope) (10, 11) -

Ry
A A IR R - R J%'ﬂP?Jf‘f ~ ElfJﬁ%ﬁ@E?ffﬁEU [+ nuclear dot pattern »

PR S ISR VP s - PR S8KDa S 1+ 58KDa sl T
FLPLEA S Sl Y Calreticulin © PNIFZS {77 ] cloning =Y ZVH CRT » vasostatin
L cDNA » 3E[i e 137 > K] vasostatin == Sarcoidosis 1 1 et &4l ET%

r—-
DA
71~

TRk

T AR R T F ey ,HIHIL [?‘%g*%gﬁlf%?‘f‘%"}‘ (R o AR
ERIEYSIZEES - ,Eﬁlﬁ%‘éj@r?“iﬁ%&)ﬁ H o123~ EIJ?{I:“ SRR 32
SjOgren’s syndrome 21 & ?}%Cﬁ“iﬁ%‘[@%ﬁfﬁ 70 b o I*ﬁj’f"?{ﬁ 25 &0 CRPRGR -



ANA fa 2 1%) f?', (S - I ¥ Bk CRT fHFRFYE SPA-601 (Stressgen) ?I,
BT

VBRI SR 5 [ S VR I N RERES AP 14 2V RNA A RT-PCR
JVHH CRT ¥ vasostatin cDNA » ¥ [== pET Directional TOPO Expression kit(Invitrogen)
EEF ﬁ’z’ T > 755 pET101/D-TOPO-CRT » pET101/D-TOPO-Vasostatin CDNA >
FJHE]E] TOP10 competent cell » 37°C Bﬁ&fﬁ?g o @iﬁ?&gf;ﬂ?@ﬂﬁﬁélfg B 3ml
FA" 501 g/ml carbenicillin .V LB iﬁ?ﬁf&rll T 37"(:%%%7{[ I%ﬁﬁﬁrfziﬁ?& > X5
il I’E’Tﬁ%‘ DNA - % ?VEIU@T’E%' DNA F[J*| EcoR 1 ¥ Sac 1 i%n"*ﬁ%ﬁ?’i“ DNA 555
e ffgl?i % fv pET101/D-TOPO-CRT » pET101/D-TOPO-Vasostatin CONA F |§HIE[%[]
F 5019 E.coli BL21 Star™(DE3):% f;*ﬁ%‘ , («F’ﬁfﬁ%‘ﬁl FPEPEBATE  Br T 3ml FA
50i g/ml carbenicillin ./ LB *ffﬁ k> Bt 37 C*ﬁ%mf[lﬁﬁ*ﬁ% ’gl TATRE
ODans=0.6 [ » 1 * A29R% £ 0.8mM IPTG (MDBio) [UENREEUAH 72 3 /| IV %
VBRI AR M T R R T SDS-PAGE '} % Western blot I]IEI?J
adifN o FIS pET101/D- TOPO BV fusion V grf 1 H C JFFJF[‘J 6 {f histidine Tﬁl
ﬁ'*ﬁﬁjﬂlf” FHPY nickle H\E':F PRI NI-NTA A= 5] vasostain g=f 1

Pk B3 i (ELISA) 53y * " HIRL ) 7 vasostatin i 7 -

B R

FrAFI R T TTTES BBk TR 55 AR A PR T A i > e Rl B
Nuclear dote H 3914 #[]"| CRT Hi fﬁﬁﬁﬂ@' Z CRT = ol oy ff JE"“E'ﬁul’E"T01\¥ RT-PCR
Sf19 CRT 955 1251 bp i EFJEES "% 15 5753 bp 2 CRT # 3 2 555 7004 by
RT-PCR [* vasostatin & %% 591 bp ’E‘ﬁ’?’r‘?ﬁ‘}% i < £ 6344 bp < KRR EA-
CHUARN T 2T ST RV I C AR T - [H T R BL Pl o S 5855 v er
HLE 7 e AT 1Y Ecoli BL21 Star™ (DE3) » B S IS & = g 201
ﬁ%ﬁi’”ﬂ%m CRT # & Hl —:j A S IHIFZS = 4T vasodtatin fi J?@ﬁi’
M) 0.8 mM IPTG 37 Cif’ﬁ Eﬂj?’;?}l vasostatin g=f 13 & > B E[IUREN T
15% SDS-PAGE » Western blot 73 17 vasostatin » £ 53 =" &34 23KDa o pI9t £+ 8 £
§EERCT Y vasostatin S | X PSR~ B vasostatin SF 3R] Ni-NTA %Jﬂl[_f_bgﬂ‘} ’
AENRREARAINE o F) 1) T AR imidazole K & LI - }{ﬁ’?V'fEEU F*J vasostatin
F{ VR [T ELISA 5347 123 ik F VFE‘ VBRI ﬁ?ﬁHu{ £ [#L vasostatin
B o AN AEE) 12 B0 (9.7% ) SUE PR vasostatin EIFE‘}’J'L‘EE‘ » EH[1 70 & RA
RUH )9 (12% )~32 7 SLE#) 1 7 (3% )~21 & SjOgren’s syndrome ¥| 2 i (9.5



% ) PRI o PISTES AR FIFY ISR HeLaat"e (total HeLa ~ 4%
TFTEE) R EIRE Y vasostatin ﬁ:rE ERHRIEL > F{JH | Western blot 73 M A PaE-fLH T
) > TR AU R PG PAE CRT PR 7 -

R
o F RS E A AT [ S8KD e R R R ’E"IE HET 19 (A ELpL - H
75 © DPAIYFKEQFLDGDAWTNR %% NCBI HL PRV 2% 7 P=5f o fLA [T ELAY
calreticulin  ijZ5 {fI{ABE1 5 FpY MN-004343  ~ % CRT £LPYAE= cloning 8k -
F S SN AT i 78% (15/19) i&[FEJFT%Zj' 2 37 7 FlsE ik (O
HelLa ~ HEp2 ® human neonatal foreskin fibroblast) .V total RNA » 5% RT-PCR =V
CRT * vasostatin cDNA » f[Z=iliinE (75 5 2 e R & - 5 2VET DNA A
Pe & " ob FEEAPNOERHTESYSTAS Pk v @@ Tadtransition) >
(E T sy i b BL e - 19t » 7 HeLa ™ Hep2 afM@V CRTA) &
w2 K o @ > H lissenst mutation) > EHFHEAVRL
[NE 278 (1) HeLa ® Hep2 al a4 SRR af e > [NIF=H" okl CRT LN =127 -
(2) % RT-PCR » PCR § [ ~ 3§ 7 M CRT H P
PET101/D-TOPO [IWEN - $EEIZ] E.coli BL21 Star (DE3) &5 A g | F'”’7
fﬂJ?‘f"ﬁrE ESE ey “IJ?‘F[T fﬂ | IPTG 2% ~ V% M4 2 » {F CRT e 14 E '@F'
”‘Jﬁﬁ (& BT ZS IFEJPH b E&Eﬂ,mﬁ? B CRT BLPNAIHEY HEL CRT svf 14 5)
R SR ﬁ&ll&&{fﬂﬁru'[y%ﬁj CRYE A AURUR YR - 2 PR
Ni-NTA HlH 1% E‘T“ A6 [ vasostatin FFL > 76T | ;{jﬁj %13‘:}%2‘?@‘ ARE o IRy
EI [ vasostatin apiad AR K > SRR EE‘“&IF'EJT&?EUH kL vasostatin AT
R c‘sr@ﬂ%ﬁif Corbett #fic!t CRT [P I3RAHAR %’7 E|| ER B
i > i Ca2+ ~ 70"~ ATP EE7(12) » Z51M1] ELISA fushd {555 55 i vasostatin !
?%ﬁu‘ﬁ%"r}iﬁﬁfﬁ [l e 35 PV B 1.7 55 78 7%  ELISA AN =2 V0 P il
TV B CRT PR — TR0 (78R (13) - (14, 15)

References

1. Ostwald, T. J., and D. H. MacLennan. 1974. J Biol Chem 249:974.

2. Eggleton, P, K. B. Reid, U. Kishore, and R. D. Sontheimer. 1997. Lupus
6.564.

3. McCauliffe, D. P, F. A. Lux, T. S. Lieu, I. Sanz, J. Hanke, M. M. Newkirk, L.
L. Bachinski, Y. Itoh, M. J. Siciliano, M. Reichlin, and et a. 1990. J Clin
Invest 85:1379.

4, Burns, K., B. Duggan, E. A. Atkinson, K. S. Famulski, M. Nemer, R. C.



5.

10.

11.

12.

13.

14.

15.

Bleackley, and M. Michalak. 1994. Nature 367:476.

Coppolino, M. G., M. J. Woodside, N. Demaurex, S. Grinstein, R. St-Arnaud,
and S. Dedhar. 1997.. Nature 386:843.

St-Arnaud, R., G. A. Candeliere, and S. Dedhar. 1996. Front Biosci 1:d177.
Pike, S. E., L. Yao, J. Setsuda, K. D. Jones, B. Cherney, E. Appella, K.
Sakaguchi, H. Nakhasi, C. D. Atreya, J. Teruya-Feldstein, P. Wirth, G. Gupta,
and G. Tosato. 1999. Blood 94:2461.

Yao, L., S. E. Pike, and G. Tosato. 2002. J Leukoc Biol 71:47.

Eggleton, P, and D. H. Llewellyn. 1999. Scand J Immunol 49:466.

Lieu, T. S, M. M. Newkirk, J. D. Capra, and R. D. Sontheimer. 1988. J Clin
Invest 82: 96.

Eggleton, P, F. J. Ward, S. Johnson, M. A. Khamashta, G. R. Hughes, V. A.
Haela, M. Michalak, E. F. Corbett, N. A. Staines, and K. B. Reid. 2000. Clin
Exp Immunol 120:384.

Corbett, E. F, K. M. Michaak, K. Oikawa, S. Johnson, I. D. Campbell, P.
Eggleton, C. Kay, and M. Michaak. 2000. J Biol Chem 275:27177.

Routsias, J. G., A. G. Tzioufas, M. Sakarellos-Daitsiotis, C. Sakarellos, and H.
M. Moutsopoulos. 1993. Clin Exp Immunol 91:437.

Wu, Y. Y., T.C. Hsuy, T. Y. Chen, T. C. Liu, G. Y. Liu, Y. J. Lee, and G. J. Tsay.
2002. Clin Exp Immunol 128:347.

Tsay, G. J.,, C. L. Wang, T. Y. Chen, C. N. Huang, and T. C. Hsu. 1996. J
Formos Med Assoc 95: 905.



	page1
	page2
	page3
	page4
	page5
	page6
	page7
	page8

