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@ E: [H%] % EF B2 (carbonic anhydrase, CAH) R H 3 2B CO, 254825 HCOs 89 R A A 4
SFRBAEL L P AR A E, A2 L) IR A9 RE &m, F s F- K AAE T 5 69 L IR BR BT B 2
PR BT BE s A B e kAT . (B &) %tk E Thermosynechococcus elongatus
PKUAC-SCTE542 #= Synechococcus lividus PCC6715 &) 5 B2 BF B& JX & Ecah. Pcah, %I HE 1 KT
B @it FR &AL, FAfTmiies AR, [7%] A8 PCR B ARFHEREEHRLRA cah,
MEEMAAR TAE BL21 pETMI1_CAH, #1/ IPTG #3758 k& Ea, &k FHCAH)%Z
Ni-Agarose & An BEATALS6MLE , #tATERF MR 7. [4R]1 A E542. PCC6715 F uE/F2] K1 ¥
A 534 bp 9B ETBEEILE, vA CO, A kM, BBIEAL CO,KAE-09 7% 4 3] % 42.6 WAU/mg-protein.
47.6 WAU/mg-protein. #%8 & B ECAH 50 °C X 22 30 min /&5, &R 57T 8%, ™ PCAH# FHET
10%. Zn*". Bt @ sk B BBl B 547646 R, Ca” st ECAH A 244054, sF PCAH L2
el VE R . (458 ) ES42 =8 4k 4 1) R 3K 49 2K BR BF Bl b PCCO715 #9RAAL T MR, HAoXE LT L E
BERIBE AN CO, 9 ARR, FF T BRI 0974 ARBR BT B K H &,

XEiE): AR mE, EARRETEE, FRRE

IPTG-induced, heterologous expression and characterization of
carbonic anhydrase from Thermosynechococcus elongatus

PKUAC-SCTES542
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Abstract: [Background] Carbonic anhydrase has become the hotspot in carbon reduction research due to
its ability to efficiently convert CO, to HCO; . Because of the flue gas high temperature, searching for
thermostable, the thermophilic carbonic anhydrase is the key to achieve the biomimetic capture of CO; in
industrial flue gas. [Objective] The carbonic anhydrase (CAH) gene of Thermosynechococcus elongatus
PKUAC-SCTES42 (Ecah) and Synechococcus lividus PCC6715 (Pcah) were cloned and expressed in
Escherichia coli, and the enzymatic properties were characterized. [Methods] The two genes of the CAH
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were amplified by PCR. The recombinant plasmid pETM11-ECAH, pETM11-PCAH was overexpressed in
BL21(DE3) pLysS by IPTG induced. The recombinant carbonic anhydrase was purified with Ni-Agarose
His-tagged affinity chromatography and the enzymatic properties were further checked. [Results] Two
length of 534 bp carbonic anhydrase were both obtained from E542 and PCC6715. The CO, hydration
activity of the ECAH and the PCAH was 42.6 WAU/mg-protein, 47.6 WAU/mg-protein, respectively. After
50 °C incubation for 30 min, the ECAH activity was increased by 8%, but the PCAH was decreased by
10%. The ECAH activity was increased to about 108% after treated by Ca®" for 30 min, but no significant
inhibition of PCAH activity was observed. Both the ECAH and PCAH activities were significantly
inhibited by Zn®" and sulphanilamide. [Conclusion] The ECAH of the Thermosynechococcus elongatus
PKUAC-SCTES542 showes favorable thermostability than PCAH of the Synechococcus lividus PCC6715.
EACH meets the basic requirements for CO, treatment of industrial high-temperature point source flue

gas, and enriches the thermophilic carbonic anhydrase gene pool.

Keywords: Thermophilic cyanobacteria, Thermocarbonic anhydrase, Heterologous expression

% R 5T i (carbonic anhydrase, CAH)J&—Fh#
Praz R, TR L CO, 5 HO0 A HCOs
M H AT N, B AR T S
W, HOREAFE A PLYIEE, WCOo.Mizk . Jth
VEF . ESARAE P RIR - 2512 DR Al <
A COLEAM R, TERRIHESTES R 5 H 1)
TR WUE COy WHEB ARAT W H /b 27 10k
W W R S R [ 5 SIS [T R COL 1A 7
Y3 i B A S WOSVE 75 8 T R = 8 Y BRAE
A H CO A et 2 A BRI, B il e 5 22
ZIECOMMREE . TR . 125 AR S e 455 (n) R
#1 COL AT LIS BB IRAL A, AR AmsiHEr A
SRKIEEEY, EBH CO, ARaE, B
FHEARMERE S siAR R, B LK COL R Ak K
WWCRE A A FHEEEAFA . S,
BiE CO, AHLL, i AR IR I B E A 70 A 22 i 4R
CO,, MMEAL SN A5 AN, ML N & — . &
B, RERTRE . TG b ) R R A A AR A T
2, HHAE YRR AL, AR H Al Tl A=
PR OB, R E A E AR CaCO;, 2R
CO, LT 2 e i 2 B0

Liu 2558 —& CO, YRR RSE, AR
fiffiff(bovine carbonic anhydrase, BCA)ifk CO, 7K
G, B E BARE T iR, I
50 °C fe47; Zhang BB IRIE < P Y
CO, K 1k, R F IVCAP (integrated vacuum

carbonate absorption process)fi A&, F K,COs A BOK
W BRI 7 CO,, AT IR P A A 1 o 5K 1 i
B, ABFE 50 °C LR AT, BERIAEILTE Mgk
o T MRIEASCH PR AR, R BRI I
FH T i1 22 5 ik 8 T S 20 2% 1 1) T 1% TS Ak ()
R, BT LA A g AR B Bk R It X T CO, A AR A
B ERME L

ARSI 55 =5 B DAV ) A DX i R T AR A
— KR I PGS AN & Thermosynechococcus  elongatus
PKUAC-SCTES42, H/EKIREH 67.3 °CP), H43L
WRIR IR HE ) Beah 78 K WHAT B kA7 ve B AR
ik, WS AR COKGIRETT, DAAR RN
) ol v T A Bl D HE AR I B SRR SR
RIATPE, (R Es 3= 1 30 i ok 1 g ATl 2 T il
B

1 MR5TE%
L1 SEEHR
L11  EHRFIBTRL

528 B H W) B KR Thermosynechococcus
elongatus PKUAC-SCTES542 (fajfx E542), K HH
PR i DX I SR AT, PEIRGEARTR Synechococcus
lividus PCC6715 (fajfx PCC6715), Wy ATk FEEE
() 20 T PR S e, BT DR A T R
R 5 R UR 2= B e BN IR s R HF Rz
A& E. coli DH5a, FKikBIFEHE E. coli BL21(DE3)
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pLysS. #Z/& pJET1.2 Fil pETM11 IJF Thermo
YNEI S
1.1.2 EEAFIFES

FRAIYE P IEE Neo 1, Hind 11T, CloneJET PCR
Cloning Kit, BCA Protein Assay Kit,
Scientific 2y F]; Phusion &% H DNA &, NEB
/)3 6xHis-Tagged Protein Purification Kit, bt
SRt R A R F] ;. ClonExpress 11 One
Step Cloning Kit, Fg it iMEREA WIRHL A PR w]
fili#5 PCR #5182 45, Bio-Rad 23 H); fHIRIRZ A,
AR R A A A
1.1.3 EHFE

LB #3 50%g/L): NaCl 10.0, % 1M
10.0, FEERERIOR 5.0, FHZEMBKECH], 1x10° Pa’k
20 min, [EREEFREST INBIAE 15.0 g/Lo
12 SWHE
1.2.1 FRERETESE[E cah 7ebE

A HTIEINEE AN TE ES42 Al PCC6715 BYSEIK 4 7
4], NCBI % 5% 5 7 jll 4 CP032152.1 #0
CP018092.1, i 1 % 55 24 8540 o8 vh E AR IC A B R
JF R4 FE 51 EF T BLASTp U, 345 HA 52 Tk
B CEHE YRR B, B RSt B, RIKEA
W IR I RFRIBE T, 0 BT X P A Ik ) 2 A, 13t
WA B R I A R OE . R B RS R
PCC6715 cah: F: 5-TTTATTTTCAGGGCGCCAT
GGCTATCTCTGCACCCAG-3'; R: 5-CTCG AGT

GCGGCCGCATCAGGCATAAAAACCAAGGTTC
G-3'c E542 cah: F: 5-TTTATTTTCAGGGCGCC

ATGGTCATCACTGCCCCTAGTGCC-3'; R: 5-CT
CGAGTGCGGCCGCACTAGGGATGGAATCCTA
AATCGGTGC-3", USRI 1Y 3 51 &4 34 A5 1L
FEH FRREE R B, RN RIZR A& HE 1T oAk
SO IG 7 ) 5 2 A B R 2 B BB % [ U 4
58— 71

LI PCC6715 il E542 JENA P4 itk , @it
PCR ¥ HGERFRETFEILN PCC6715 cah. E542 cah
(LU R4y BRI FR Peah . Ecah)4 K741, PCR WA

Thermo

Z(50 pL): JEHIZH DNA 1 pL, 5xPhusion HF Buffer
10 pL, dNTPs (10 mmol/L) 1 uL, 5% F 1 R
(10 umol/L)#% 2.5 pL, Phusion DNA polymerase
(2 U/uL) 0.5 uL., Nuclease-free water 32.5 uL, PCR
4. 98 °C 30 55 98 °C 10's, 65 °C 30 s,
72 °C 35 s, 30 MMEFR; 72 °C 10 min, $458#& cah
HEH TR pJET1.2 H, BRIl pJET-PCAH .
pJET-ECAH J&i#i, pJET-PCAH. pJET-ECAH JFifi
DU R ) P SEEAE B A BRAA R 58 Ao
122 FRiEHMAFEE

¥ PCR 4lifbr=¥ vibE 2 Nco 1 Fl Hind 111 XL
Y pETMI1 LML, 1533w = )
pETM11_ECAH. pETMI11_PCAH AL 3| KA
E. coli DH5a [&Z 25 . TRATEIF 30 mg/L RHR%E
I 0= 710 O B, O € O 923 A 5
W%, R RPN LB WiAR SR, 37 °C,
200 r/min F}59% 4 h )5, BU1 pL ERMER PCR
GOl IV s T /o QT AN R N1 A
pETMI11 _ECAH. pETMI11 PCAH A 1) N3
B EARA IR W 580
1.2.3 EFEA pETM11_PCAH (ECAH)HIIFS
ik

¥4 Fki pETM11_ECAH. pETM11_PCAH
A KA BL21(DE3) pLysS &z 841,
PR LB 852 A RS 2 M BT, &
B PCR B0ES, LA 2%A3Fi 3R 7 30 mg/L
AHER YT 30 mg/L RABFEERM LB WA FHHA .
37°C. 200 r/min 3535 Z I ODgoo 2N 0.6-0.8 i
(%175 4 h), BL21 pETMI1 PCAH ¥:FHWKkFEIRE
25 °C . BL21 pETMI1_ECAH % % W [% IR &
30 °C, WHEIIIMALASE N 0.5 mmol/L 1Y IPTG,
TE4 AR FAREEREFR 9 he BRGNS, 4 °C.
10 000 r/min £5.0> 15 min YEEHEFHEIE .
1.24 WHEEFTEEE 4L

FHTFVAHY 20 mmol/L Tris-HC1 2% Hn (pH 8.0)Hi &
WERRRIA, vk T 2 A RELEE(10 min, 24T
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5s, F1£ 95s), 4°C, 12000 r/min &.[> 20 min 53K
354 His-tagged-PCAH, His-tagged-ECAH fill 58
P EER. EERAMT, H 6xHis-Tagged
Protein Purification Kit #£174lifk, /5 Elution
buffer (20 mmol/L Tris-HCI, pH 7.9, 500 mmol/L
WK, 0.5 mol/L NaChPEME T . WU A w0
[ VEW L AL EFRAE SDS-PAGE %21E, SDS-PAGE
B R 1 Pros (Bl 2 S ).

125 EDHREENEREARE"

H BCA Protein Assay Kit #E4 740, DAZF MG
EEONPER R, MEA R EAMER 7E 562 nm
SEHIWOGIEAE, DL ODsey WRARRR, RN
AR, edlE R WRERERZL, HHEENEAR
W
1.2.6 CO, K& RN EmBRETES LI

TR BT 5 P4 00 22 LA COL IR, T iR R L
WA 2.01 mL, RMWEEE 2 mL KPRV
(AW A: 1 mL KA 25 mmol/L Tris-SO4 2% K ,
pH 83, % 0.2 /L IR A HMI; %K B: 1 mL
VKT COL MU MKW AN 10 nL ARSI . #E4 g
VK BT, ROVIFEE B MOMARE AN A W
o, SR AR B R I A B S AR R, ST

AT . DSBS (B (pH. 8.3)42 1y 8 (4 f
IR 7. GREREFRERG PR R WAU=(To-1)/T,
To TR WA BES 5IE00T 7 A8 65T 75 45 00 i

%1 SDS-PAGE B3
Table 1 The chemicals in the gel for SDS-PAGE

Chemicals 12%3 B e
12% Resolving gel Stacking gel

Water (mL) 4.9 34

30% Acrylamide (mL) 6.00 0.83

1.5 mol/L Tris-HCI (pH 8.0) (mL) 3.8 =

1.0 mol/L Tris-HCI (pH 6.8) (mL) — 0.63

10% SDS (uL) 150 50

10% Ammonium (pL) 150 50

peroxydisulfate

TEMED (uL) 6 10

Note: —: This chemical is not included.

6], OB &R~ WAU/mg-protein, Bl % fkhk
MUK AL VKBS T4l CO, (L 99.9%) <
(LSTIPN G2 G REU AR

1.2.7 EEEEMRMAR

(1) I B X T 2 ik R Il O M s . A
30, 40, 50, 60, 70, 80 °C ', 43Sk BEHA iR
7% 30 min J5 7 BPE T 0K BV 40, H COL /KGN
E TR A TR TG P o TR E A T B A 3 D 0 il
WA XHEPE R 100%,  LAAF X il 225 i 1 5 - il
W .

(2) %) T S A it 790 Xof T 2 T 9.5 12k %)
SN 7E 1 mL BRHE 3 5IA LR EE S 1 mmol/L
AIANE 42 )@ B F (FeCl; . CaCly, ZnCly,, MnCly) .,
i . O, =i T E 30 min f5, H CO,
IK B I T A B P TR L R R AR 7
) S VR PO AR 1 100% 6

2 SR540
2.1 REGETEEE E R BN S EBR 5L XS 3 4

DIV E542 Fl PCC6715 R4 F41) Mt
Bz, PCRY 5 HAT 2 5K/ 534 bp HIFRTRET
i Ecah. Pcah FER B, X AR IR B 8 7
%I Pcah (PCC6715_CAH)HI Ecah (E542_CAH)E 3%
& % GenBank , 5% 5 43l /& MK900631 Fi
MK900632 X PR I AL R 1 i 177 24
IR, 4 FE20 20 kD,

it NCBI 3 (https://www.ncbi.nlm.nih.gov/
blast/) AT lk R B A 11 238 W2 91 R 0RAE 4B
B F R Y y RO R e A
o b, BRERIEFHE ECAH 5 y % PgiCA .CpsCA .
MtCamH I MtCam ¥ FIAHRIME: 535102 46% .
40%. 27%F130%; BRERITH PCAH 5A4H v #fk
PR I 148 %) 7 S AR 73 02 47% . 40% . 26% 71
28%; ECAH FPCAH {5 S A RIME TS 84%., i —
o H] ClustalX B 44 Xof H 24 5k 12 17 5] ik A7 Fo X
%P, ECAH Ml PCAH (W& ILBR 7 HA7AE v Y
T P2 T IS5 A T35 MR G (R B AL R 0 Zn™ Y
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3 MRS AR : His81, His117 Al His122
(L MtCam @M IFHma), HEWLE 1. H
ClustalX 1l MEGA 6.0 % /% i £6 4 JL 12 )3 51 5 1

fl o, B. vy BUBRIRIERIHT T RE KT =00, H
Neighbor-Joining F1 P-distance & #f 5 | & &
Bootstrap replications {E >~ 1 000, @& 2 FiR
MRERKBEW . IE 2 HATA o, By BURRER T

SIRIREE, B 3 M. TE v BUBRFRITG
PCAH F1 ECAH W& K FRRIL, HXPKRIR
VEF it 5 >R U5 T 20 T ) Bk PR I8 (PgiCA . CpsCAL
EcoCA #1 PhaCA)HAHMRL, 15 RIETHE M.
thermophila ] MtCanH Fl MtCan FEZ K R,
X R 2% 25 56 28 0 278 30T R AT RE -5 40 T A T 0 )
J& F IR P IR O

PCC6715_CAH MATSAP SSFWFPP
E542_CAH MV ITAP SAFWFP
PgiCA MALTIQS TRGFTP
CpsCA MIFQ LGEHSP
MtCamH —MEENFENHLF NFHEQHF
MtCam MMFNEQIFTILILSLSLALAGSGCISEGAEDNVAQEITVDEF SNIRENPVTPWNPER SAF

. *

81
PCC6715_CAH TVGDRAAF TAPNATLVGDVELGAGC SLWVGAVVRGDV—E Y IEVGEHTNLQDGATLHSDP
E542_CAH VASDRAAF TAPNATLVGDVRLGEGC SVWTGAVLRGDV—EYIEIGAHTHVQDGAILHGDE
PgiCA IIG-EDTFLAENATIVGDVVMGEGC SVWFNAVLRGDYV—NSIRIGDNYNIQDGSILHTLY
CpsCA KIS—ASCFIAPSANVIGEVDIAENASVWFNVVIRADL—DEVTIGENSNIQDGCILHVDE
MtCamH EVS—ERAWISETALIIGHVSIADDVEFVGPNAVLEADEPGS SITVHRGCHVQDNVVWHSL S
MtCam VID—PTAYIDPQAS‘J’IGE‘J‘TIGAI'HHN SPMASIRSDE-GMP IF”VGDRSNWQDGW HALE
* HE N R - L
17 122
PCC6715_CAH GG PTI-LGDYVTVGHRAVIHG-ATIELGCLIGIGAVVLNGVE
E542_CAH GQ PTI-LGEEVTVGHRAVIHG-ATVEDGCLIGIGAVILNGVE
PgiCK QE: STIEIGDNVSVGHNVV IHG—AKTICDTAL IGMGAVVLDHVY
CpsCA GF- P IN-ISENVTVGHE AN HE—CTIDEGSL IGNNAVILNGAE
MtCamH HS EVLIGENTSLAHSC IVHGPCRIGEDCFIGFGAVVFD-CH
MtCam TINEEGEP IEDNIVEVDGEETAVY IGNNVSLAHR SQVHGP AAVGDDTFIGNQAFVFE-SE
. " -k . ke ke

PCC6715_CAH

VGSGS IVGAGATY SE—DVPPRSLVVGVP AKVVREEVSETEAAEL-TSHAQETEQLATVHS

E542 CAH VGAGSIVGAGAYVV SK—DVPPRSLVVGIP AKVVREVSD TEALDL-ROHARKYEGL AHVHN
PgiCA VGEGAIVALGSYVVLTGTQIEPNS ITAGAP ARFVEEVDPEQ SREMNFRIAHNYREMTASYFE
CpsCA IGENCL IGANTLVTENMS IFDGSLVIGSPCEVVEQLD-EEVEEN T AKGVEHY VHCNHQ TE
MtCamH IGEDTLYLHESIVRG—YDISSGRMVPDG-TVITRQDC ADALED ITED—LTEFERSVVEL
MtCam VGENNCVLEPRSALTG—VTIPDGRY IP AG-MVVTSQAEADKELPEVTDD TAT SHTNEAVVYV
.k . . . . .

PCC6715_CAH GRGTHLGFTA——

E542 CAH GTGTDLGFHP——

PgiCA DESSEIDNF———

CpsCA NELELID————

MtCamH NIDLWEGYIELEEES

MtCam

NVHLAEGYE—ETS

E 1 PCAH 1 ECAH 5Hth y iRBRETES & EEL 551 LL 3T &

Figure 1 Amino acid sequences alignment of PCAH and ECAH with other y-CA enzymes
. PgiCA SRIEFEURIEIRE N Porphyromonas gingivalis (NCBI 558 WP_012457873.1); CpsCA SRIFET R AN Colwellia
psychrerythraea (NCBI &35y WP_011043043.1); MtCanH Fl MtCan I T 7 8 Methanosarcina thermophile (NCBI & 3% 54331 N

P40881.1, ACQ57353.1); His81. His117 Fl His122 & FHEARH ;
FIRIANLS TR RSP R AR

*FORNZN R BIERR SN — B - FOR IR BRI TR RAE 5

Note: PgiCA, Porphyromonas gingivalis (accession No.: WP _012457873.1); CpsCA, Colwellia psychrerythraea (accession No.:
WP_011043043.1); MtCanH, MtCan, Methanosarcina thermophile (accession No.: P40881.1, ACQ57353.1); His81, Hist117 and His122 are
indicated in border; the asterisk (*) indicates identity at all aligned positions; the symbol (:) relates to conserved substitutions, while (.)

means that semiconserved substitutions are observed.
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100 ,T PCC6715_CAH gamma

98 0.19 L E542 CAHgamma
0.08
95 0.05 PgiCA gamma
0.27
0.03 CpsCA gamma
74 0.30 beoCA
100| 0.2 100 o1 coCA gamma
0.09 0.13 l - PhaCA gamma
0.18
100 030 MtCamH gamma
0.09 : MtCam gamma
2
0.28 HpylICA beta
047 HumCAII alph
0.00 100 019 umCAll alpha
0.26 ' : HumCAl alpha
0.19
L
0.1

2 PCAH #1 ECAH 5Hfth o, B, v BIKEETES S EBRFIIREL B S

Figure 2 Phylogenetic tree of the amino acid sequences of PCAH and ECAH and other a, B, y-CA enzymes

1. EcoCA RIRF KM Escherichia coli ISC56 (NCBI %3%5J CDL59494); PhaCA RIE TRIMANTE Pseudoalteromonas
haloplanktis (NCBI %3525 WP_016710385.1); HpylCA JIEFHAI TIEEF 18 Helicobacter pylori (NCBI %555 BAF34127.1);
HumCA I Fl HumCA I1 5T A Homo sapiens (NCBI & 5543 545 NP_001729.1, AAH11949.1).

Note: EcoCA, Escherichia coli 1SC56 (accession No.: CDL59494); PhaCA, Pseudoalteromonas haloplanktis (accession No.:
WP_016710385.1); HpylCA, Helicobacter pylori (accession No.: BAF34127.1); HumCA I, HumCA 1II, Homo sapiens (accession No.:
NP _001729.1, AAH11949.1).

2.2 EEMRBREREHRESHEN

kD

% IPTG 5, &4l BL21(pETM11_ECAH).
BL21(pETM11_PCAH) K & 43 W % B2 T ilF & 1 180
CAH. i M S B, 4 °C. 12 000 r/min #5.0> 7

20 min, 5T EAE SDS-PAGE B5iFUNiE 3 fr 5
IR, RV TRYN 20 kD (AR, Zd Ni k4l 34
G RAF IR — 25 . XU F 2 FRIBHIATETE T

NZE IPTG 155 b FE TRRIRITEEEE . LA CO, 17
HIEYI, 4 °C N I COK G IETRIR TG ECAH |
PCAH ¥ LS 73510 42.6 . 47.6 WAU/mg-protein,
i T SCHR [15] 4 38 1 T #4 Bk B2 I i 09 FL i 5
(3 WAU/mg-protein), L 2.

& 3 =:AFRELTTES ECAH. PCAH %I SDS-PAGE

o
2.3 Eéﬂﬁ# i3 E%Egﬁﬁq— MRS R Figure 3 Recombinant carbonic anhydrase expressed
2.3.1 EEXEEREEESE T RN protein SDS-PAGE analysis

UHIJXEE@{&TZ<IEJ/EIE(3O_80 OC)—F{J]IL{ﬁ 30 mln 65 M *T{EEE 1 4 ﬂi(ﬁj][l IPTG}%EJ&( EXTEE) ECAH
PCAH; 2. 5: IPTG #5583k ECAH, PCAH; 3. 6: Ni fE

EE@%U%%T@E, ﬁéﬂ@] 40 EEHEI 4 ﬂu%lﬁﬂ ’ Egﬂ g[E,ﬂ:%E ECAH\ PCAH.
WRIR BTG ECAH S 76 50 °C M IR 30 min fi5, Note: M: Protein Marker; 1, 4: Uninduced (blank): ECAH, PCAH;
2, 5: Induced: ECAH, PCAH; 3, 6: Ni-agarose purified protein:

AN B IR B B KA s 1 PCAH IS TE 40 °C IR ECAH, PCAH.

Tel: 010-64807511; E-mail: tongbao@im.ac.cn; http://journals.im.ac.cn/wswxtbcn



456 TEY I8

Microbiol. China

*®2 EHEMRBRATEERENM
Table 2 The CO, hydration activity of the CAH

G RSB HEEG HO RS

Sample Total enzyme activity (WAU) Protein concent (mg) Specific enzyme activity (WAU/mg-protein)
PCAH 269.00+9.23 5.65+0.054 47.6£1.85

ECAH 212.80+16.06 5.00+0.086 42.6+3.71

B iR B KA, 50 °C RIA )5 BT L 2 5 ey
90%, UiM ECAH M ENE PCAH . & T
50 °C ity AR R I R TS 2 R AR, 60 °C
ZMFT, ECAH HIMHEFRZIEUEM 63%, PCAH
ARG PR R 5 AY 54%, 80 °C ARSI T, W
Pk R I it LT 58 42 2R 1 o

TR ECAH 7E 50 °C i f5 8 s Pk 2
e RAE, HOARMUR AR SRS T
8%, TMHKARETHE PCAH 7E 50 °C il iR 5 s R 2ok
YRR BEAL TR 90%, IX A BE-5 PR ik 1R I g 1 >
TR MRA G 2R B DU H A0 S5 b iy 174 8 A K 4
E542 A KRIAEEIRIE SN 67.3 °C, Ji—FhikamiE
PCC6715 M\ 3 [ [ 5¢ 85 1 22 bl 19 % P 0 B 45
), HAKFERE R 50-55 oc''7, (KT E542
KL A7 R PRBEIR T o i) i S US43 7 08 1 0ot
PR mec BTG FRE PR B, BETETE
55 °C R 5 R BE AR, R DY A Ok IR T
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Figure 4 Effect of temperatures on thermostability of the
recombinant carbonic anhydrase
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Figure 5 Effects of metal ions and inhibitors on activity of
recombinant carbonic anhydrase
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