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Abstract

Carbonic anhydrase 4 (CAIV) is one of the 12 kinds of human-related carbonic anhydrases. It an-

chored in the cytoplasmic membranein mainly by glycosylphosphatidylinositol. The expression of CAIV has been

identified in multiple organs of mammals. CAIV efficiently catalyzes the reaction of CO, hydration and HCO;™ de-

hydration, and plays an important role in many physiological response, such as acidification of urine, alveolar venti-

lation, etc. CAIV gene expression changes, structural instability and activity loses are closely related to the develop-

ment of many human diseases. CAIV can also be applied as a drug target for treatment of diseases. To this end, this

paper draws a summary for the association between CAIV and the pathophysiology of human diseases.
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FIRIRPE . BRI Z Ah, FEN-Ii i A A i,
9 R AT DA R o A v A T T e R R
A T R 52 = CATV Y &5 Ry A5 8 1, B DA 2% A
JENTERERE I B AC ATV, H R 22 HoAth [ T8 195
GBI, PR B P 5 C-oi I A 274 R L IR R &,
T2 1A TSR L, 53 A6 T Ay b Tl I 1t
I (glycosylphosphatidylinositol, GPI)F £ & ¥ 71,
CAIVHE W% il 31 P € T AN [A] A B2 AT B2 248 i 1)
JRIE L, EB26647 iU 22 Z BR R FE/E JGPIIEH L
RIBEREBEIER . FECAIVEIERR T H Y, He4h
MR R BRI A E TR T, EEHE R
2 I EZn™ 45 5K A A AR T AR R
WAL B, A2 6307 A, BB AR, A
FME B R, X 7T A& CAIVIE AR P35 P = 1T 7
/N R A S PR R R 2 — (1) . CATVAT DL sy
RAEHCO KA FIHCOS i 7K [ B2, I H 2 BT /7 CA
HEACHCOS B 7K S5 S P e e (R T o I IR A 7
(D)CAIVEE AT LL 5 CI/HCO; 22 #:4&(C1/HCO; ™ anion
exchanger, AE1)ZH (4 ffl 4 e i 52 &4k, TRl Y
Na'/HCO; ¥ 12 1&(Na'/HCOs™ co-transporters, NBC1)
HIHCO; #ia 7 i 4 &, AITANERHCOS [15 ii#e i2
HFBOL () ECATV I C-ii [l G855 Vi 22 i 1F Ha 4 (1)
YJsi, X A] LS S CATV 5 19 Jig 5 2 1] 7 47 H far 1Y
PR Ak AT AH ELAE A, — 2B I R I — T 3t e (1
2). RZZW) 0] LLE S CAIVH ) Zn™ 454 T 4
CAIVIETE, NSO CUEE ] & v R iz 25 24
¥, CAIVIER —MRF A, I RS CATV Iy —Fh
JEIRCA, B E AL B AHEAE L, £ ot 73 i
et A R AR B A EAVE 1D

2 CAIVE ARIEESEIRINEFNRIEHLHI
% F

Waheed %61 &8k BLAE B S O BE il
ghlly AR, SEAT B R K it 28 AL R 41 i 55 40 A7
CAIVIHRIE, WIHCAIV S X B 38 5 (1 1IE 7 A H 1)
REFIBOR R AE A B HERKR.
2.1 CAIVELLEEFERALR RS

CATV = R -0 I 10 P 7 41 B Fr o B |,
250 WL E A A S 2 AR, B
ZEAIF B O IUAE JE ) o0 32 SR CATV R B AT BT 4
—J7 THI, " AME I 2R 41 A P pH B 3 T i Ca? il
18, i@ I RHCO; %I 2, NAEZMEA AL

His64
* o Gly63

Cys6

N-terminal>

Ser266

C-terminal
-+ 5

CAIV amino acid sequence

HECAIVEILRR T FIN-i (1) Cys6. Cys28. Cys211Z AL R A i
B, 6407 1 N His, 556307 1 NGy, C-5fi266/ 15 ySer, 1X et w5 4k
FECAIVIN S iR AT eid M SCE R

In the N-terminal, there are two pairs of disulfide bonds. The first dis-
ulfide bond is between Cys 6 and Cys 28, and the second between Cys
28 and Cys 211. The position 64 is His, 63 is Gly, and 266 is Ser. All
of these are important for the stability of structure and the functional
activity.

Bl CAIVHFLEH
Fig.1 The molecular structure of CAIV
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T -5 S A A P A R A, O LA At S — T,
O3 B AT R BT PU AL RE ) BRI ANIL-2 7K~ 3 1y
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anhydrase2(CAIL). > 84 Jok 1 i 40 JD o T AES 5 4 O
WU OB R R . Rk, CAIVA] DAEN—
OIETUG 7 Fhnid, F B e 30 5w LA Sk s
R A8 B s 30N RO LR SN S Ak, 4
& RGN, CAIVRIE B &, @R
A 20 P A1 FR AR R, I B K BE AT A 5 i 9 U
TS24 =, B4 FEEIK I EE5 0,
20104F, Hallerdei%!" W H e e F AL HOR, iF
W1 17 CAIVEZRIE T NIATE T ALK .
e AT LARE W Ca*' 5 JE i 3z, Fir UL WL 46 7E — 58
TR Ez 2 s, (BIECAIV. CAIXFICAXTVE: R H.
AR FEAS R N BRI U4, R CAZE DR 46
TR B I CAAMHI R A 2 s BV W i fe gt
AMUAENLA R, CATVIE 7E R B 48 M o JIE E 3Rk, Jf
T I A5 1 R A o ok R 4 i N pH, TTpH A2 52
M 5 B 4 6 A7 AR o O A 1) L R RS, T
CAIV I RE 7E B Jo B 28 Y 2ok 72 v 4% 25 224 AL,
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CO,+H,0 ¢—————p HCO;+H"

COy+H,0 4——p HCO; +H'

CAIVH] BLELCO, /K AL MIHCOS B K &2 12, I B FINBCHIAEL#232
HCO;, 75401 A 4t pH.
CAIV can catalyze CO, hydration and HCO;™ dehydration reaction, and
synergy NBC1 and AE1 to transport HCOs, then adjust the pH inside
and outside the cell.
B2 CAIVAIEEM
Fig.2 The physiological activity of CAIV

CO2

CAIV autoantibody

Cardiac endothelial cell

A B R, BB KT R, REMDIRE
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CAIV i T A TH AL TE, A [FHB AL 1 3R IE K
SR REVE T ¥ AN A . I % Ca® ik FE RICATVE H:
P9 EAHREA I B IE A 9%, CATVIE M XU X 25
Y N FhpHAR AL, FIT L =3 2 AT AT — AN AR R AT
RE PRI SZ R, &7 5 B I MR S5 10 ) R B 1,
T R — 2R 5 AR 3 e N L FE R A W, A R
CAIVIE 78 YL 737 3 1 A 1, bL M COL Rl
AN+ d6ls bR ARG, 5 MR CARIE T KA AL
H,CO; /5 X fi# B AHFIHCO;, H'i# I NHE & i %%
N F A M (RIS & A PR 2R 4 B I B
R, G+ 48BN AT, R KT DA
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AT pHAR AR+ 48 B IR e 2 g PE A 2, —
HCAIVH LI RES R AR RIE, AAE 2 LGS

A4

E3 CAIVIHRGOALIE R s 1ER#HLE

Fig.3 The mechanism of how CAIYV injury the vascular endothelial cell in myocardial
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G52 R B E M S, BhAh, 18 B g
JIR 9% 1) - AR B ik 2 72 AR £ X CATVAICATLI H &
Pk, $E/RCATIV I RETE H £ G M AR 4 1 &0 ik
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2.3 CAIVSHR

CATV 3= ZE 3R 1 BRI ik 28 B 40 1 B i 48
J R, B ) I R SR IA X 4 A T g A B L
CATLV AT DL 5 6 41 1 8 R0 9 58 € 28 B 17 2 8] 1)
BT FICO. 532, fRFFpHAR RS, 85I & TE CAXTVER K
(G LT, T 4 R0 ) I 85 (1) O 2 S 281,
A D e — R G R B Mk S8 PR, 1%
975 £ 3 2 IR 2 T R P i 3 A T e 2 S E IR

55 75 IR 1AW FIR2 19SS A8 57 2 F0m 2848,
20074F 7 H [H B E N BT ORI T R69HAS R,
CAIVI FE AR 534 S BCAIVER A RIS IR 3T &, B
1 51762 P9 BRI g 38 KR B 1 i I8, e 3 % i 2]
I 2 B I bk 6% P B 4 I A b S AR 1, B A T 3R
o PEAL L 58 . 55 Ak, CAIVH] BL 5 NBC1(Na'/
HCO; 7% 32 78) % B I e 5 6 18, CAIVAE 5 22 F 51
AR RE RS, AT 5 1 A0 Do) 5 R ik 245 15 6 401 1f.
& 2 I8 IHCO, ¥ iz FpH P 1, 18] 5 80 A2 4%
Y1 A 1 AL I SR AT P AR RO, 7R R 1 B KR
CAIVE IR 7 51 B RS SRR R AL N B 2 IR 2t 3R
AR TR S P A7 i [ 2 — B o (EH AT A HR H SR,
20084F Bt - 2 FOMRE R, CAIVEER AL St —Fh B
PEIEER 2 S MR, it 2 10K AR B B8 S B dd
I SZ 5 Rk 2% JE b Bz 4T, o B e 4 A0 RR) i EE
RPN, AHZ, FIFH CAHIH AR & 5L T R e m]
DL IEER AR & A4 gET, R 6 n] LAY
/DHCO; 15 [ % 32 A 5 7K 43 WA PR AR IR A &,
Il R 22 I -F-¥6 97 RPR 6 HR A 8 BEFERE K B4, [,
CAIVTE MM R At RIE, BAREFEAIR
COREURIHCO, ¥ iE, (H AT AR A B2 1 1 pH
Ak, AT C AR V6 TT 8 2 —P,
2.4 CAIVSREERS

AT A, B R N R AR EE AR,
BEE 'SR B R, CAIVRIRIES B, &+
BEAFAE T30 /N FNBE AR T SO B b B 4t i e 2 i
1fl, JF H AT LAE R il /N i bsic & [, 7T il
N bR A B RIR 25, HCOs 4 INBC 14435, 1
CAIVIIZKALAE ] R 28 NCO,, T 75 5 5 B R
Al WLCATIV A LM #EHCOs 78 B /NE R E IR IR BT, |
&, BB R CAIVIEA 2 HILHCO, #iakEhs, A
FECAIV, CAXIVIFIRS B A4 &k 4. FAN, CAIV
EFRIETRERE A /NE LW AN R, A%

WP 1 3 A PR IR BRI, U it /N b R 4
CAIVIF 2R IEFITE VA 2= 38, a8 R dEH 4y Wk
Tk e AR A 0 HE L RTHCOs B R ISR BR AL FR R,
AREEPE A TR A pHARLEY . FilL, GilmourZ5:Pk H
B2 BT LARE VR I AR R B, IR 2 — 2 e
Al DL 3R T CASR IR Sk A2 e pH, [Rl M CAIV &I 1
G REAI RN 2 — . —HE LR, AR AR =
CAIVERHIFAENIER B Ihie. E320104F, Datta
SEVORI] FH 5 BE R /N BRARIARP-1 740 6 N ZRAZ S CATY,
RV R B ICAIVER H 2 7 5 F W 36 14 11 5
AN B AR T, 3 S BUS PR T E E BEE
FIT i WA R A2 BB & — A%, 75 /) BB 52 R A 7] X481 4
SE LN AFTE £ FhCAs, L F5CAIV. CAXIVAI
CAXIV. HCO; n] LABUE I BRI LB, 32 ks +
HE BB BN A, AT HS BRE T UR a2 . R
AR, CAIVE R RIE TR 73R 1M, Ak TEahik
AR ITHCO,, R e Xk F ISR e fia 3 2 5%
HEE, G4, B BT R T 2Rk 45 4 T R
(5B, B = RN R T AT S B Re ) T RS
HAEANE, X —HLEF, CAIVRERES
Forp, (HEARE R A itk — 25 i e,
2.5 CAIVS5EHERS

CAIV = BRI T 141 28 Jie ot 240 it A1 B 41 ifn 8 1)
B, HAEHE XK. 8%, erl s —IoRm
S B IS M, Db LR TE S 2 40 B R 0,
AN 2 B S A, 4R ORI pe AR, ok,
JEPE P pHAR A, 2 T B3O8 T I8 T8 JRCE Ok B, g if =
AP B 2, CATVIII ] DASE =y AE3YE 14, 1 5 4
RN B YT pHT 187, B 1k R G el 1) v I X 4
SEHCE . A4, CAIVIE 5 1M 5f B 5%, S i
EIERPBERBEMSFIRE O 2 —, XIR/RCAIVLE I
oG o B R I 8 AR B Th R It A R R R A, IR T
PENTETE IR YT SE AW, JoalcE 18, 76 i B 4u i
BN WA CAIVRIE, HAE M N K I
WARFKIL. B UL COL KA FTHCOS i /K [ B,
R COLAE RIS b 1R R BORORE T, I 3 719 i <
CATVFICATLIE 2= 34 118 14 BH % 14 Jili 22 93 15 25 30 ik
A ICO 57, KO, 51 CO, X 2 g 13 fili 3 ik v &
(T B, 3% AN 22 0 F I ACRE IR, 3 23 38 n v 1%
HAFRERRTT MR . DUAE, B CAIE R
OB AR, R e A A AR I R B R
MAEMTFBz—", REETZ CMIRERIRZ
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CAs, WICAIM™, CAIX™HICAXIIPUEE 5 i g i) &
R IEAEBEVIN KR, HaME N ERIGIT R A,
H P CAIXIE 5 g 1) 6 #2 AH 5% 5 - W E-cadherin %%
A KPP AHCALV S & 11 FH G PE B 70 8 A5 4B .
AN, FAE19984F, Jh WA 273 5 th Im PR T 22 1) B
4 i 5 CAIVIIR R 1A A 6, S Hiil, 72 1
i FLIRH LU A AECATLY, 1 iR 2 23 rh E0 5 A B9,
X SR SE N TRAT], CAIVEGAF AT LAAE N8 it — b
WEAried.

3 BRESERE

CAIVTE AR A 38 B 39 R R ik, &
(O TE 3 Feih . GkRa s MU il oe e 4 1E 3 10 2
LA AR R B, BE S TAEMFHREARGAR
W7 52 3 R A0 IR N, CAIV S —2 A\ KPR 5= A T
B FNESE, WARE. (2 S 0 o 75
SRS AT Yo, SN A O, 2 TR IR I A
RS TR A, CALV TR TE N 4 57 (36 77 4
. BRIEZ Ab, CATV R — Rl A s 5 I PR
WA AR TIUS 40 W 56 B (10 98 1 D2 R 0 BT
S, IR IECAIVIE NEBR ML R, ThRENS
JE IS TAE SR A — AN 457 1) JE %
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