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Significance of Anti Carbonic Anhydrase Antibodes in Rheumatic
Autoimmune Diseases

Keisuke WATANABE

We have previously reported that autoantibodies against carbonic anhydrase
(CA) exist in sera from patients with rheumatic autoimmune diseases (RAD). For
further characterization of this autoantibody, linear autoepitopes on CA I and CA
IT molecules were analyzed. CA I and CA II peptides consisting of 12-16 mer
amino acids were synthesized and coupled with bovine serum albumin (CA I : P1-
P21, CAII : P1-P20). The reactivity of patient and healthy control sera to each
peptide was detected by ELISA . Anti-CA I autoantibodies showed dominant
reactivity to several peptides. Peptides 5 and 7 were common epitopes in healthy
controls and RAD. Peptides 1, 2 and 4 were also characteristic peptides in each
desease ; i. e. peptides 1 and 2 in systemic lupus erythematosus, peptide 4 in
Sjogren’s syndrome and peptide 1 in progressive systemic sclerosis.

On the other hand, anti-CA II autoantibodies commonly showed dominant
reacivity to peptides 2, 8 and 15 in RAD. However, the sera of healthy controls
only reacted to peptide 20. Especially, noteworthy was the observation that peptide
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8 was located on the active portion surrounding the zinc core.

(H23% HE4+= 1997

Therefore, anti-CA

II autoantibodis might possibly affect the enzyme activity in RAD. (Accepted on March
9, 1998) Kawasaki Igakkaishi 23(4) : 241—249, 1997
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Fig. 1. The sequence of carbonic anhydrases (CA) I (A) and II (B) and design of each 12-
16mer synthetic peptides are indicated as a line with the peptide number (e, g. : P1). The
activesites of the Zn ion (His-94, 96, 119) are located in P8 and P10.
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. 2. Result of epitope mapping in CA I
(A} and CAIl (B) by peptide-ELISA.

The percentage of positive sera among the
total test sera are indicated. The positive
absorbance point was the average plus 38D
of healthy individuals.

¥, ¥ ¥ ! Significantly above control val
ues,

# P<0.05,

% P<0.01, by Welch’st-Test.

SLE, systemic lupus ervthematosus ; 555,
Sjogren's syndrome ; PSS, progressive sys-
temic sclerosis | DM, dermatomyositis.
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Sigma) # Column PD-10 (Pharmacia) ;8
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SPDP 0.24pmol/ml &Nz TEETI0FRIEE
., Column PD-10% R v» T, 2- pyridyl
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Table 1.

N R 5 £ 5%

Values are expressed as the percentage of positive sera
among the total test serain CA T (A) and CA II (B). Dominant

reactivity and common epitopes have been boxed.

(F23E H45  1997)

AL 7z BFMTE #1001 72
EX, 4°CT—HIEEL:. B
B, 5000f% % I HRP - con-

A
Peptide No. jugated anti-human IgG
Sera source  Patients P1 r2 P4 s P7 (Sigl:na) 210061 O X 3053
(N) (%) (%) (%) (F)  (%R) MEETKBIY, HEL, 30
SLE 35 8 [31] [37] % H,0, %1% 7z OPD- 2 HCI
(DAKOQ) ThHarfiFta sz,
SiS 25 5 4 167 |38 W 1R IMH,SO, TR G % &
F— ) —#—T A T/AR=490/
DM 20 5 5 0 30 15 630nm THIEL . ok, F—
- Cdi_]\’ =L
Normal 30 o 3 o [16] |s DTV kR BEIIER U=
2o Yra—ELTOBSAR& 2
B YIVFOAN, ENELOF
Peptide No. BiEiEks, RNy S w R
Sern source  Patients P2 P8 P15 P20 L TO BSA QU EE »2#=4|
™) (%) (%) (%) 0 =, AOWNE L LTz,

SLE 35 34 20 14 2 Peptide-ELISA O#H, cut
off point REEARZ 747

SiS 25 20 20 15 8 .
t 3% D FEHRIEEE+ 5 SD & L
PSS 27 25.9 55.5 25.9 7 7. ZLTHRBEOERERD
5 b OEERE - T —
DM 20 19 28 0 9 STRUT. i, BEERE
Normal 30 0 0 0 Welch’s T-test 2 & - TfTLe,

p<0.05%FEELHEL /.

pyridyl disulphide #3&% ) BSA 3 &~<7# F

LEMI N T B I FREAICRESL 1212,

3. BRRTFRREIBARAZY—=
(ELISA #)

ELISA B3 EETIT- 1. 8l X7F FPRY
ar hu—bk LTOD BSA #&2 KIBIEER
(pH9.6) T4 pg/mlic#FHHL, 967~ 4 2
o7V —}b (NUNC) 12100ul D8 ¥ 4°CT
—RREEE L f2. i, Tween-20(Sigma) #
0.05% &t ) EEEEH (pH7.0) (TPBS) T
3EPEEL, 1% BSA B Tween-20%& 10
PBS (1% BSA-TPBS) 200u] 27 € 4°CT—
W7o w x> Uiz, g, TPBS T50f%ic

] &

1.CAIBzy b —7

SLEC & P1:23%, P2:20%, P5:31%,
P7:37%& P1, 2, 5, TiCKIST BMENNS <,
SiS T 1x P4:16%, P5:16%, P7:28% &
P4, 5, TKRIGT 2MEBSHRTHo7. iz,
PSS T2 P1:18%, P5:59%, P7:44% &
Pl, 5, 7% { Kt L, DM T P5:35%,
PTi315% ThH -7 (Fig. 2A). AL b, P5,
P7i£ SLE, SJS, PSS, DM 0 4 EBicB»wT
HAL CHEOOSNLIE b —FTho7:. 272
BEAFECB L THEMEC P51 16%, P7:5%
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¥ P5, PUcRIGY aluiE»aH D, P5, PTix
RAD B BE ABOMBF LB »THAL -y
F—FTHo . 1L TPL213SLE, P4ix
SiS, Pl PSS TEE KRG H - 7z (Table
1A ).

2. CAIozEb—F

SLE T {2 P2 : 34%, P8:20%. P15:14%
£ P2, 8, 1BIcE <, AKISISTIEP2:20
%, P8:20%, P15:12% T & b, PSS T &
P2:25.9%, P8:55.5%, P15:25.9%, DM
i3 P2:19%, P8:28%, PIsiREMTH - /.
—HEEEABETIZ RAD L1285 P205513% &
BWERITH -7 (Fig. 2B), LLEXD RAD
BETIHEL T P2, P8, PISICRIGT 2 MiEA
EEICS L, BEARTRP20CRIGT 210F
3% o7 (Table 1B) .
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CA X, CO,+H,0 - HCO;,+H*DO K It #
AT i 2 B T, EEN TRk
® CO,EMIcEIS L, Biit HCO,- 2HE CO,
 H,0 o 5. BicEoaKibicb 5L
TW3Y, #OEAS ML FRIEK, HhiE,
E R, RE, KR, KB (CAI, CA
I1) w19 BPiE, AHZE, M, SE%, K,
(CA I 7, Effifa (CA ) '™®, TR, M
R (CAII, CAIV)™, B#ifE (CA I, CA
IV, CAV) 9 PICHHELTWwS, Ib
REICHRE ISR L T WSS, MiE LS
HLTWETAVYHFALLERELY, CA T,
II, MTEZORERGBEHINT LS.
RADWcB U 2HCATMEOBERELE L £
20~30RTHDERMESINTHED 2 £
CA 1 BUCA Il I3— 4% iE E® homology &
59.5%EEL, BPICA L, CAlloxE r—7
BEFo(HBTIHOEEZ T, Ll
SHOEBEDEETIHCA I RUCAILIOZY
PR AERE TS,

CA I TRERBENGIE M —7HEEL
(SLE : P1,2, PSS :P1, SiS:P4), #hoild
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BiEE L, SLE & PSS Tk N ki & Zhic
Fi< a-helix YL, £7:=5iS Tid turn O
Sehizd. o0 akvThd N-FKigl
THENEAREICNET S, 28 +—7
KR DPTOESTHL EELLD 2 F:
RADF LB AR B L b —7 1 P5,
PTHEEL, Zhs i3ERiE LT N R0
turn & B-sheet #iE 4 5 turn 126z < AL ICH
BLTwh., B8%5< P5, PTREEATIZEA
FEAEHCHEE L TR Sh, RAD BETIERE
TERIC X > TEEAES L DEMiah, BEEAR

*RADBICHBLTIRIGLIzbDEE LT,

—77 CA IICid RAD B -8 ABFClaE b
— 7R, CA 10X REEFEAN LY
=R, BEABLERLZE N —TRAH
shishot. 2% 0D RADETIZ DM @ P15
EBRWTIEP2, 8, 5B L TRIEL Twi.
EUiEE T P2i3 CA T & AIfRIC N-Kiw)
D a-helix (Z—F L THN, P8Ik f-sheet iEiE
89 5 core IO HFEEIRA I —F L,
Pl15%4 B-sheet iEEEKL T3, %72, P8
P15{Z core Mg #H DT L 5 R THEAEL
Tws, BEABCRESA N P2IFCE
EwiE L, CAIUTRESAEAZEEAD
VitkTthas LELI.

CA 1ROV CA IOBmEEEE R A4S vid7 2/
e His-94, 96, 119TH5Y. CAllox
E =701 2THs PRIZT 3 /HFEHEAH91-103
DEROIICHHY L, His-94, 96OTEER 24 v %
22% & ATWS . Inagaki 5%, Itoh &7, i
CA ifEriE iz CA OREFREERHEEFL T 5T
REOHEZEEHELTWHLED, 2kikd
TE =7 O— DG 2L Tw
ZEHEH &, Frichn CA PR BRI
BT RS ENT:. 8, CALT
X PROISIERARIGEA S o Tz,

HEfGRBI s 2 HONREEORF &
LT OREERCEEEST 20, QE#E
BE LAnd o, QMM LD ZIRicE
LibOBEzoh 2%,

$1 CA HificBE L T, CA IZFRIMERGic K
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BIEEhTwa I 99 TR TS CA
MFEEOLTHEI Ers, BlHI0IERITE
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M CANAIZ RAD DB TH <, HOREH
£ O REREE LT, FENBE"D
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%7 CA llic k> TRES N PL/] v 7 AHH
CREHERIE A 2 BT L LI BEEDY, £K
P CA IIEEEETE S L { BRIBE TIRRHE
BTy F—=v X, B, BoaKik, d30REE
HEBRIE, BEEOSHELXEFOERZET S I L
(200 —ER S x — 7 L AR R ORRE Ll
T 5. UEOBEERY CA NI EERERR

o E 2w

(F23% #4455 1997)

EDERBEHER» & & OEHCHEO—REE o6
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EER BT A2EHAD core A ICAIE T 2 HINE
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ENDZEELLETHTHS . SHROWERHE
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MEizdichich, THREE CREEES )IGE
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B, NEFHEEREATICEE B LEd. b, ik
O—NIFERKY 7o Y = 7 MIFRE (8-502, 9-
603), XHEBREMRBHISERTEC (FHSE
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