2 NEHF T ok

—E }%1, t \ /2:\1) )E‘jﬂ‘\';(]ljl’z

5 ikE REPOATS

fix g BT B (CA)BIERIE [ LLAT R

(1. ¥R K=t R R AR HAE B E S LIS, L 201306; 2. FlHHERY BRBHEEY

Bl EPRECA 5T G, LI 201306)

WE: A TEREW (Saccharina japonica)oa-CAl F2a-CA2 & T B A AL CO, & 7T 3 KA B KL A B B &

M, Ve R R AIFE X A a-CA TR FRELETS. 4
) F 2 a-CAl(ro-CA) A= ra-CA2 4 7K A Bl &t Fo BS B 5 M4
(1.5240.120 U/mg)/UF 2 ra-CA2(0.54+0.046 U/mg)hy 3 4%,

7 A %*&/2%"@5 &AM /f.‘?T‘\
%Zl% ra-CAl &9 /KA BaE M
%9 ra-CAl 116 CO, 8 KA AR K

F ra-CA2. M4 6 BsBe & M A A 249 £ 5 (ra-CAl & A1 0.69740.176 Ulg, ra-CA2 & 7.

0.74310.129 U/g), $LBAMEAL T BR 3T Ao A KBS (p-NPA) £ BT A8 AL KBy (p-NP) 49 68 /)
Ea, THASLS R RABRBN A A4,

FEr2E RAEFE X 2 AHoa-CA A Hhe &

REAREERNG.
B s, RBER A HH L

AUBR B o e A AU 0 REATIRAE T £ AL AR .

KHEIF: B (Saccharina japonica); a-#X R BT B (CA); RAZ KA, KoBE M, BRBEE M

FE4ZES: S968.31 XRAFRIRED: A
DOI: 10.11759/hykx20220105001

1% BR It 1 (carbonic anhydrase, CA; EC 4.2.1.1)/2
— P& R B, 4K ZHOR LV (Zn) R R 4R
G, L CO, BRI KA N, SE8E CO, 5 HCO,
Z AP AR CA R T EA e A
YEH R TR B, 3 TSP T RR TS, CA
HET# Ao, By 8. &0 G . OFTL9 NIEAIS
ANFNE A CA RN A FIE, 8 Ttk Difien) ln
ik

FIE 1967 4%, TEFLAZi(Ulva pertusa)H i KGN
PIF AN FEN CA W RS, XANIRREE 150 Fiif
BEHAT CATEPERIN, A CA il 77 1E T i LL 32 K
(g ) E X S R XA CA RIS TEEUI N
KA CA BIEPERHGE, W TCIE 58N CA K RA
J 53 TE BEAR N B TS A . 7 (Saccharina japonica)
S PR ARG B, B EE LU RAE S A
X e SR AT, BT CA K HAT
1 ARG, 2008 a-. B-Fl y-CA RN 25400, BI
ST R Ty A5ty Bl R i M N B A CA BT,
T [ A A UL A CA 7 TR AL TR TG ML AR T i
TR E EEAEH AR AME R4S CA WL FE i TCHL
WM SR A T VR, GBSy T AR S T B,
N g PR A R, ROEHRGE T 14 CA
L RRRAE; B, FIR AR 4 S i B T Bt, YE

X EHES: 1000-3096(2022)07-0061-09

SEUSI A T o-CAL T TC VR 200 B Ay ik rh &
FEVERT; BI 20088 T a-CA2 137 T4 e F M40 i
B BT ZERNIESE T y-CA i TR XS5y
Ry T TOHLK & S ML AR AT BEAL T 43— 4 =7 TE AR,
{HEARE CATEMFAT A R AFIIRE, W% 5o
HATEEE .

BT YE S B  R, AR E
eIl A Rk S a-CA1 Fla-CA2 B R 14
H; RS iF M EHa-CAl Fla-CA2,
FFH H R A B AT T K G SO G M . % T a-CA i HE
R R R G P AR K A S I, ) 4306 6 BE SR AG I T
EATRIEREE S PE, FEEHIHI7] AZ XTE4o-CA g
i 95 PE B4 2 30 il ¥k B2 (half maximal inhibitory con-
centration, 1Csg) o ASHFFYHILE RAMMNIIE LYEE T
X 2 M o-CA LA, A B Tk — 2 Lhiss oA
B A ACREME, SRl ToHLAR R 38 72 A fif b B4
FLEL AR Wy A KL

Wk HI9: 2022-01-05; & 18] H 181: 2022-02-23

HETH: FRARRFIESTH41376136); FRE WA H R0 H
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1 #HPEFE
1.1 A ¥H

FEIREE(1741) C . JEi#k 40 umol photons/(m®:s)
FEJE I 16 h/8 h(Ot IR/ A5 ) 25 14 TR 22, b vty B
MR FRRG 52T PES 8532 3P & 2 A LI T 4
1 RE:FREE . B KRBT R (Escherichia coli)f) DH5a
BAZ AN S BL21(DE3)RAZ A 40 i (AR AE AL B
AL EOF BR2S 7)) 3P F Luria-Bertani(LB)R5 3 .
1.2 RNA #IE cDNA 45,

K H TRIzol iX7¥:(Clontech 2\ &)l H i 7i7 ic
FARE RNA, FIFH S sk i 5] & (TaKaRa 23 w))Xf
RNA HEATREE 5, 4 cDNA. ERIR/EZS AR
FlER UL B T, —20 CLEAF cDNA % .
1.3 #HFa-CA2 RHREBRKGME LS 1L

¥ BI A5 & HE 7 5T pET282-0CA2 ik
AR K IAFT T, it B A3 H B SR ILM SDS-
PAGE #ail, A& B4 K3 53 # 41 i) (recombinant)a-
CA2(ra-CA2)J& LI LR i TE X 3R iE, AR F 52
(R TG PEASI . DR, ASBFIE SRR T IR AR pET-
32a( g K BHEWRHE A BR A ) kMg # pET32a-
aCA2,

HRYE pET-32a £ v A 5 Bk IE )7 51 ) a-CA2
BRI LGS IR R cDNA FF51, &3t L5
¥ HEP-F(ggatccCAACGGCAGCGTGGACCCA, /)
E bk BamHI FEYIR 0 5O F T #5114 HEP-R
(ctegagTCACACTATGTAAACGGCGCGCCCG, /N5
FHEH Xhol EFYIRABIN &) XTS5 9 LG i)
cDNA MEARHEAT PCR LAY 38 H B9 . AR
A: 94 CHZEME 4 min; 94 “CAE: 30 s, 66.7 CiEk
30's, 72 ‘CHE{H 2 min, 35 MEI; 72 CHEH 10 min,

PCR ¥ #2505, B 20 pL #F 5173 s b e
JBE FL VKA 4% B PCR =) i Ak 15 & (Aidlab 23 W)
Ui 4lifk PCR ¥, 4 H %4 % pMD19-T i fEzk
& (TaKaRa A ]); SR )5 FI I AL A R IGFT &
DHSog% 3z 2540, FH WA P 5 12 0 o BH 4 o ;3
W PCR EATEHAIFRYSEE, TR PREUAY PHE:
YTk A TAEY TR ()R A FRA W 17 5
PB4 3 30 43T

I Bk B O ) & (AR A AR B (db ) A BR
IS EDHREL pMD19T-aCA2 FIFEIA Tk pET-32a, Jf
FHBR VA% 2 ] V) lF BamHI 1 Xhol(TaKaRa 23 7))

X PR FORL T 37 C il AT SIS . 4 h, T
Balidb ) B P2 T4 3 REERE R, B80S B
B E 20 Ik Ukl pET32a-aCA2, % IR [EIRE 7%
28 1B 3 R RS, R AR I T T
Z XY HUE R pET32a-aCA2 ¥ 1L KmFT# BL21
(DE3)EAZ 418 B4, 530553 H %k ET32a-aCA2/
BL21, F 7 IE8f A BV S 20% 0 HIMEL 11 1(v/v)
0 LIRS, #RAFE T80 “CUk4fi45 1. J pET-32a %
ARAE BT R
14 0-CA2 THEFHHFFRIESL ©iRAER

K Ye SUSH Ik, B 5 5 413K FUR
pET32a-aCA2 F1Z5 4% pET-32a 4B K o0 ) $ Fk T
& Amp 1Y LB W IAER SR b, SER AT IE 1L CBOKR
R FR B WMWY ODgoo (AR 0.6~0.8, W INZAHSE R
1.0 mmol/L (¥ 53 7 3& -B-D-#i 18 2 L #E 7 (IPTG),
76 37 CF . LA 180 r/min W4 3% F 3235 4 h 5K
LW, H 25 mL () IR 2% i % (PBS)(pH 8.0)
EAEEMA, 50 pL EEMNEWS 2xEH LS
MPELA L LI LLBR A, FEIRAURT 30 CoK iR
RV 3 WO B BIRWGE S, T4 CF.
LA 14 000 r/min A5 .0 5 ming W4 BWEIRH
1xPBS $#% 10 © 1(HW: 1xPBS)AY LL 9l & &0 TE, 7
S0 B AR DL T obe BB R B4 (SD'S) 2R T s Ik e sk
JiE |, Yk (PAGE) f K6
1.5 a-CA2 THF G ¢ REPIE

KT ra-CA2 J& 5 R IK kL pET-32a H1 1) 2 His
FResal & F kR, R nT LA A R PT R His
B LR R T Western BRI 43#T . $472 BRI
AR ) KA 45 SDS-PAGE J5 9 11565
R AR I, LIBTR His b Piik (i A
AR A BRA FHIE RS —Bt, HRP ARic £ —
PilE R — 0, MG k0 B &R E T s D b
K, f5 )5 4 458 ) HRP-DAB JIEW) i (i 7] & (K
HRAE AR (AL s A BRA TH UL B 52, FF iR
itk
1.6 o-CA2 T4% 7/ ik

Wi FE DR T bk pET32a-a0CA2/BL21 FYTITIE
A EVEW, 24 SDS-PAGE N, & L L35 W A DLHE
s B H R R A . K R TE R,
% 18 Bio-Scale™ Mini Profinity’™ IMAC Cartridges
1 2 RN 2 BT 20 AL TR AT (Bio-Rad A ®)) Y B6HH 45,

62 TEPERLF 12022 4F /4 46 45 1 45 7 1)
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FH 25 A Ta] e B2 WK W 1 22 #h K (50 mmol/L KH,PO, .
300 mmol/L KCI, pH 8.0)% /i LA4lifk ra-CA2.
Ve 4 SDS-PAGE #i J5, W £E & H I Y
B4y JE 1 50 fEAARFREY 20 mmol/L Tris-HCl(pH=8.0)
4 CiEtr 12 h; FEH] 50 AR 258 F7KiEHT 12 by
5, 7F 4 °C T PEG-20000 X HE S #E4 T 45 31 H
BRADFORD J5 Pl iz Hok B, 4 CHAfE 45
1.7 #%o-CAl TAZ G W55 REF 4L
¥ YE S0 it sy H M pET28a-aCAl ik
BRI KIAFTF A, % LR PR ERIEIL . 585 . 0k
£ F1 SDS-PAGE ki, & ra-CA1 K &4 LA % 1
B AL FRIATE B Bk, AT [ Rz
Mk, MG DR TR pk L v b e Ak B i 2R
F, T 5 Sl I T i A
1.8 FH0-CA #) CO, KA R L Bk PLAG R
FRPE WILBUR %5 POV H bl vk [ B0 2 4 1 )
ro-CA 1 CO, /KA BgTE 1 o FETA Y 4 mL [0 227
MW (pH 8.4 i A 1 mL 4fifb )5 iy 8 20 4 1A W
(1.216 mg/mL), £ pH i8R 1E 8.3 J, L EIN
A 3 mL i HIH CO, K (K COL il AE] 0 CHLET
H,0 1, Rl 1 h UL, ic5% pH TR 1 A8
JIT T BRI, AN s i AR TR R I FE 0 C A A .
DI 2126 (0 R X B2, 2 T e —> pH B7
PR R R, R 3 AER, B L AERE ML (U)
TESUH (t-0)/2%; ey, 1o R e AR R AT BIMRRAS I
U A B S pH T B 1A B2 BT A A B ] (min); 53X
FE, ra-CA IS S L) “(t0-0)/t/mg B 1 5 S
1.9 F4lo-CA BEEE M RIZ
a-CA et LTRXT S EEA TR (p-NP A) 7K fiff v i
W (p-NP) SO 0.2 mL 1xPBS %% . 0.6 mL
A B ZH A 11(0.533 mg/mL)5 0.1 mL ) p-NPA i i
G DA G 1l S AR R, IR 430600 B ik S RiE
%Tﬁtﬂq‘ﬂg OD405, %E%Bﬁ 3 min {W 1 77\ OD4oso
DL Tris-HCl 28 Wi ok xof B, AR i o) HE 41 RN 52 56 41 1)
OD,0s B (H 25 AL HAG I ra-CA HUEEBETEE, F41 34
EE A7 1A PRI (U)E SCRHTE 0 CF 4 min
P24 1 pmol B p-NPP¥L B4, ra-CA Y FLIE F7 B ]
H “(C-CoyxVirg #EHR” Kitd, Hrp ¢ Co 4l
AR N L AN XS BELH P2 A Y p-NP % B (umol/mL), V
KRR N RAR (mL), ¢ o4 BN (] (min). VAR F
e B p-NP A[ARYE p-NP ¥ E 5 ODygs 2 18] B 45

HEh kg .
1.10 #WHF AZ s ELHo-CA BsBeE M
-7

TETSLEG B HEhE b, ARWFIEAE 1 IR MR SO0 K 5
W, U 10, 30, 50, 100, 200, 250 K& 500 umol/L
EAFIRREEMRBE R AZ, SRS B 3 min 105 7E 405 nm
TR . 5 AR B L IE ) 5 SRR
[ 6 3 e B AZ AL FRS 1Y ro-C A BTG P, FEH5EAH R
A, DA ITTHESE H 1Cso A4 1500 9 22

2 ZRE

2.1 pET32a-aCA2 BAZ X HARGME

BT o-CA2 4K cDNA 751, pMDI9-T }
pET-32a £ w7 s5 10 )7 31, B itats Big DI04 o5 1
54 HEP-F F1 HEP-R, LU L TR cDNA A5
M, U153 o-CA2 [ FFIk B 2 HE(ORF) P41, 4%
SafEFURL pMD19-T LI E pMDI19T-aCA2; $HL
ZJFRE, FH BamHI Fil Xhol % H M %3k Fi ki pET-32a
Gy WD) RNy, H R Be LIS pET32a-
aCA2, 2 pET32a-aCA2, % BamHI #1 Xhol 1) #X
B U1 s g, Ly e e ko k i, HOWER B H A
K/N816 bp) FZEAR T HI K /IN5854 bp) iy F B (B 1
VKB 1), HEYZEFE T 0048 Rt — 2R, ©
WERI UK a-CA2 i A =3k JFkL pET-32a 1,

2.2 ro-CA2 %Rk, sbibfe R PPk
A

¥ pET32a-aCA2 FALKMFF A, $RA5 5 5L 40
MZ . SHCRIEFEIFAM IPTG i S35, Wk
T, A2 il A AR 200 i, R B3 ) A5 B3 R
PUEHR R, 4 SDS-PAGE Hiyk, A¥ FiEW A 1
VKIE 2)FIPLVE (8] 1 3KkIE 3) b a4 B H 8 1 i 4570
BRI 475 K/ R 45.57 kD, 45 29.27 kD i
%) 355 IR 4 i ) 2 19 F0 15.3 kD ph 63k ks pET-32a
1 His A3 25 1 22 5 B A7 B35 T 4 A5 1) 22 K bR T )
FH 23K R pET-32a H1 119 His b2l A 1k H N A,
Rk, R B R AR BT R His brEEmbTik, X%
FEP AN & P Y R UETT Western S B . 45
(Bl 1 9k 4w, 76 B A R/NME R B — 2%
WG S, BIZA M E AL H R &A His frs; B
B BT B4 43 F- i K /N 45 kD, 5 H R E 19T
W 4R /NAEAE, DT 3R W] B 20 R il 2 H 1Y
HH a-CA2 Frgmis i H .
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1 000 bp

500 bp

L

Bl 1 o-CA2 JEUA% 3R 16 A Uit DI g v VK 1] 1 T 2 o-C A2 R K FZEAL P~ Y1) SDS-PAGE & 4y EV ik [ i
Fig. 1 Electrophoresis patterns of double enzyme digested pET32a-aCA2, SDS-PAGE results of expression and purification
of recombinant a-CA2 (ra-CA2) and Western blotting pattern of ro.-CA2
MI.DNA 73 F i prife; M2 YL 1 B3 T =t bife; WKiE 1. H 21 RIAFUR pET32a-a.CA2 [XUEEY] ™4 JK3E 2 F1 3. H 2 B 19 L T WA
DURETRY; P 4. EAWEA R E N, WKiE 5-11. 28 5. 10, 50, 100, 150, 200 FI 250 mmol/L K ZZ mf i U6 Mt ) 7= 1)
MI1.1 kb DNA Ladder Marker; M2.PageRuler™ Prestained Protein Ladder; Lane 1. Double enzyme digested products of the construct

pET32a-aCA2; Lanes 2 and 3. supernatant and insoluble, respectively, fractions of the transformed bacteria; Lane 4. crude proteins of the
transformed bacteria; Lanes from 5 through 11. the eluted products with a buffer solution containing 5, 10, 50, 100, 150, 200 and 250 mmol/L

imidazole, respectively

F| A Bio-ScaleTM Mini ProfinityTM IMAC Car-
tridges £ 26 FZ M alifb ke A, X7 [ Ll rhHE
FRHEL B AR P 5 S T e J32 K ek 14 58 3t 2 v 0K ok
B 4ife Hi s . HUE k4 SDS-PAGE HLK AN
gefn, 25 HL(E 1 PKGE 5-11) B, F& 150 mmol/L K
WA (1 8 T 2 o W R I R Sk AR 1, 7 H R ER 1 R/
Ak R B — 2%t (] 1 KA 9) M T4 o Bk, AT LA
A 150 mmol/L KM A3 5 22 v i ke 4 A i 201 14
a-CA2,

2.3 ro-CAl #iFF &k, shibfe k6P iT
A )

¥ YE ZUSE 2 sr I pET28a-aCAl Fik
AR RIGAT I, i iR ra-CA2 BT IETIR 55
ik, AP M HRIKES R R X RIBSRIEN
HRR(KE 2 KIE 1), 1629 34 kD Ib 3 — ARl 455
(F 29kl 2); HoRK/hS5E41a-CA1 K/N30.3 kD) K& H
(PR 10 His HR%s F1 2 E R 057 et S5 B 5 2 i 2 14
(2.2 kD)Z ML, FIF His ARZEHUAIE T 8 B,
S5 R TE B AR/ M HUHR B — 2R BB (] 2 vk
5, XELZERIRM, AN BRI
RN PR L TTEYI R SDS HE LK 25 5
7, 0-CAl i TG R G BE R W (B 2 7k
i 3). ¥ iR ra-CA2 FERUZNTI T :464E ra-CAl;

AN ) e R R v 0 22 W G SDS BRI FEL Tk 485 SR [,
20 mmol/L BRI {11 5 28 i A R L3 h 4tk
F ra-CA1(E 2 7KIE 9); XHFEEAT AFIH 20 mmol/L
DK IR (14 5 10 28 W ROk 2l fE AL Y o-C AL,
2.4 ra-CA #) CO, /KA R K&

FIFH 1 3b 28 55 F0 2 B g A il 45 19 ra-CA1 Al
ra-CA2, 7 il #g @R SME CO, KA (B COp+
H,0—>HCO;+H )R F, 2 Wil 3 0 52 vl 0. 76 A
ro-CA1 A Zh, 75829 239 s BYRTE], pH A RE A
8.0 FF&F] 7.0; HZEMA ra-CAl HIK R, HFEE
2y 84 s pyItE], pH 5L T FEE] 7.0; MM £ ra-CAl
HAMHE CO, WKA RN BETT o Z3HE WAL ra-CAl
(97K BN % 77K 1.5240.120 U/mg E B IRE R
R A F A EAREZ, LUFR, B 3). RFEE, B
GEIRFW], ro-CA2 ZIT5% 140 s RYRFT], il 52 W 1K £
B pH TR 1AL 35T, ra-CA2 UK &
W I F1 74 0.5440.046 U/mg 25 1 (F 3), #2103 A%
T ra-CAl [ CO, /KA il i M (P<0.01),

2.5 ro-CA &) BaBaKAEZE

a-CA fEHF p-NPA ZKfift i p-NP, i J5 %45 7 405 nm
WA AL B FRR W g, T T p-NP A9 e
PEHT . PILAE o-CA i Bl 6 M A I =22 W17, 5% 257
p-NP it 5 ODyos Z IR R, 75 50 A FL il I,

64 WEEERLF /2022 4 /55 46 4% /55 7
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72 kD

55kD —
43 kD —| s

DEDOE

26 kD

17 kD

.-
i

i
-

" v

B2 roa-CAl RILHAEAL =PI SDS-PAGE 5 Gy FJ ik [ 3%
Fig. 2 SDS-PAGE profiles of the expressed and purified recombinant a-CA1 and its Western blotting pattern
M. T BT R ARiE; VOB 1. R4 IPTG 2RSSR AR Y 2T & 11 Uk0E 2. 5 Al 6. 48 IPTG 5 S 45 97 A F6 3k K TR Rk 14
RWHEA; KE 3 M 4. FARERK LERAMTIERY; kB 7. WE WKl 8-12. £ 10, 20, 50, 200 H1 500 mmol/L BKW:ZE whif %

Bt i1 7= 4

M. Prestained Protein Ladder; Lane 1: crude proteins expressed in the transgenic bacterium cultured without addition of IPTG; Lanes 2, 5
and 6. crude proteins expressed in the transgenic bacterium cultured with IPTG as an inducer; Lanes 3 and 4. soluble and insoluble fractions
extracted from the transgenic bacterium after induced culture with addition of IPTG; Lane 7. Flow through; Lanes from 8 through 12. the eluted
products with a buffer solution containing 10, 20, 50, 200 and 500 mmol/L imidazole, respectively

20 r O mESREER
W v
1.5
o
=
2 10
2
A
e
05
0.0 | | | |
’ a-CAl a-CA2 a-CAl a-CA2
CO k43T iy

Kl 3 ra-CAl #l ra-CA2 1 CO, K& R & p-NPA [T
it 7K A
Fig. 3 Enzyme activity of the hydration of CO, and the hy-
drolysis of p-NPA catalyzed by the recombinant
a-CAl and a-CA2

WA, VEH R IAE 0.05~6 pmol/L i p-NP Z [i],
ODys 5 p-NP By B BIE LBk o &R, M
ST y=0.015 9x+0.017 9(R*=0.980 7)., % Fezl i y
fi# ODyps, x 103 p-NP HY#EEE (umol/L).

FIHHI 41 ra-CA1 Fl ra-CA2 3 BIFHER AP K
f# p-NPA [WEBEGR KRR, S tetkil, &
L BE B B0 B ] A A4, ODaos 1L AR 23 AH Nz b 38 Jimr,
VLA ARY ra-CA REZKf# p-NPA, {ff p-NPA & #fiK
fiff AT 2 1 p-NP o (HAE A IR 0 8 20 26 14 A9 % R 4
12 min B, ODygs [E5EA - A A= B i A5 4k, R BIL
B XA R VAR R LT A=A 8T p-NP. ik, fE#
DL 12 min (14 52 07 s [i) Sk 50 il s o 1 94 14 o

K J5 283 8 20, ra-CAL (4T85 i LG 3% 0 N
0.697+0.176 U/mg; ra-CA2 KYERHEGF LG J1k 0.743+
0.129 U/mg, Z4ito0r, — #2253 A W5 (P>0.05),
2.6 FHIF AZ 3t ra-CA BB i& M 44 %ok

FE bR ST A A1 g i AR R PR A [ e
JE A7) AZ AARFTIZINH IR ra-CA 15 BTG P
5, 45 REI Y AZ MIRERINE] 250 umol/L
8¢ 500 pmol/L, MW AKZ HH) ODuos JLT- AT ELE
B, LR S AL a-CA YR B E M C
B2l e Ml (% 1),
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£1 TEREZ B (AZ)M ra-CA BEEEE I 015 %

Percent inhibition of acetazolamide (AZ) at different concentrations on the esterase activity of two recombinant

Tab. 1
a-type carbonic anhydrases

roi-CA RGP 30 62K /%

ra-CA
A AZ ¥ JE /(umol/L
R HREE/(pmol/L)
10 30 50 100 200 250 500
ra-CA1 7244259  53.81416.06  63.29+18.84  66.1749.13 75.8447.67  97.33+4.62 92.83+6.34
ra-CA2  18.25+43.82  21.9245.66  54.17+43.70  81.15+18.75  84.43+2.23  111.11419.25  100.69+7.32

FIH SigmaPlot 4.0 #FXT3 1 B #HATIEL
PR, W ra-CA1 B 1C50=30.2 pmol/L,
ra-CA2 ) IC5¢=53.6 umol/L. FILATLAF H ra-CAl
X AZ B ORI S T ra-CA2,

3 itk

A 58 AR 5 © T8 18 A B F 1R o-CAT Al
a-CA2 /) cDNA Jpa!'s PRI R R RE A, &
KIGHT B R R IR T X P a-CA T EE A,
2 SEREE JZ AT A AL A FH AL 1 ra-CA R T 1A ah
CO, /KA NI ZR, FIH AR LA I T & AT 7K
AR PE, XA T RE S Tk A S
WA BT UEAT P & B D 8 LB e T AT RE Y AR
e

ARG EERTE H, W ra-CA2 /KA N EL
W J1°h 1.52 U/mg A, 1 ra-CA2 (24 0.54 U/mg
B 3). MHERIKAE RN G T, BRI BT
AW TR B-CA(LIE S0 4.2 Uimg) M = fa 15 e
(Phaeodactylum tricornutum) S HE K I 0-CA(LLTE 11
309 Umg)!', HEIR T [ A K T g i vk h—
A< ¥ (Chlamydomonas sp. 1CE-L) LA M 25 3 3 1F &
(Ulva prolifera) % 5 15 5 41 19 a-CA(FL i 143 51 4
0.437 #10.267 U/mg)P* 2" 2= FEgEGIS M, 1 ra-
CA 5Egtk ok th IR FP A 3 (Chlamydomonas sp. ICE-L)
(0.319 U/mg Nty &k A

(LA 38 Hh A A, AR AR ST AG N (%) il 1% 1 2 5
His #5250 fl A & A, i 3R 8 B 7 0 KR
a-CA. R4 His brZ&R 75/, X HARE H Y
T P B 5 ) A5 1) B T R e i /NP, (E ROk R 2 B
SR, BRI AR Z . B, 1 ra-CA
faifbd B, EEMHT IMAC EEEMZHral
PR TRERE (RP Ni AE); 7ESLIdFE T, a-CA A4 8 4 2
Zo* A T R Ni AR R = BRI AN, A
Fa-CA MEACVE VLR B AT R SaB mIm, B35

H T 1 o-CA BRI T 5 5 N KA R0 TG HEAR
i (a-CAID) 145 (a-CAT) K AR K (a-CAIID Y 3 4
a-CAPWEH SR, KB, Wi Aa-CAl Fla-CA2 5
NZEIRAE TG PEAR AR A o-CATIT B & HE TR 7 5] de
T, — AR S35 27.57%F 44.40%, K
28.52%FI 43.35%, X LEERT] g2 R BOG Y ro-CA i
IR HERAR A A . R, #E1T o-CA R
EANATIPIE 2T e VL D - R AN N e S 11
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a-carbonic anhydrases (a-CAs) of Saccharina japonica
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Abstract: In order to explore whether the two reported alpha carbonic anhydrases (a-CAl and a-CA2) of Sac-
charina japonica were active, the soluble recombinant proteins of them expressed in Escherichia coli were obtained.
After purification, the hydratase activity as well as esterase activity of the two recombinant a-CAs (ra-CA1l and
ra-CA2) were detected. The results showed that the hydratase activity of ra-CA1 (1.52+0.120 U/mg) was almost
three times higher than that of ra-CA2 (0.54 + 0.046 U/mg), indicating that ra-CAlexibited much higher catalytic
activity for CO; hydration than ra-CA2. There was no significant difference between the esterase activities of
ra-CA1l (0.697+0.176 U/g) and ra-CA2 (0.743£0.129 U/g), indicating that there was no significant difference be-
tween the two ra-CAs in catalyzing the conversion of p-nitrophenyl acetate (p-NPA) to p-nitrophenol (p-NP). The
results confirmed that these two a-CAs were functional proteins, and might participate in the process of inorganic
carbon absorption and storage in S. japonica. This study provided biochemical proofs for the CO, concentrating

mechanism of this kelp.
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