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o OE: [Bs] A RS AR FEKRET R A 4 E ¥ 7647 1 (Bacillus subtilis)#) i
F A B KatA #4780, AR TAAMLABEI LT EAErE. [Fx]1 H¥a4
¥R E 42 Bk Slvw i@ it % 3 Bk PT-linker &% & /£ KatA % N 3%, @ TA K £
pHT254-SlVW—PT—katA B 5 R KB A R pHT254-katA 2 B A4 £ F 04T 8
WBSOON ¥ #t 47 5rib kik, X B i Fa| eyt e MR, [4R] RIHM
%mlﬁ%%%m%ﬂ%ﬁkgcwmm DEAE M & F X4 BAT. KB Ao st I i ik &
M4 s, RERFLRAH TUBRES., BFHRARLERI T, %568 SIlvw-PT-KatA
Fo R R B KatA #9 R ER LR E A 30°C, RIER KL pHAEH A 11.0. K™, &4 B £ pH 12.0
T H 30 min 49X BEE A 77.3%, RADE AL T R ABADTBEE G 14.9 42, f£ 65°C
F2 70 °C T F 30 min 69483 BE7E 5 5 A 19.8%A= 17.5%, R AAFE 4L T R KB40 5 B4
EH 1845 1.7 45, ko, BRABEAE 4°CHEA 14d EARXTBEZE 4 88.6%, T R ARBEILEA
443% AT BEE . R, A BN Ka/Kn RSB R AN 23 2. [£#] b gaER
FRMK SIlvw 35 T T4 AL A5 KatA ¢ pHAZ M. BER T . #EF4 T W HI
E, RRRTHEARE R AEERAROEAREES, A4 LR ABGE—F 5T
BRERET AR AL LIRIE, MARST AT L FOMARH &F 0 A .
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Effect of fusing a self-assembling amphipathic peptide on the
enzymatic properties of recombinant catalase

PANG Jiao, JIANG Mengtong, LIU Yuxin, LI Mingyu, WANG Conggang*, LI Xianzhen
School of Biological Engineering, Dalian Polytechnic University, Dalian 116034, Liaoning, China

Abstract: [Objective] In this study, we fused a catalase KatA from Bacillus subtilis with a self-assembling
amphipathic peptide to improve its adaptability in industrial production. [Methods] SIvw-PT-katA and katA
were cloned into pHT254 to yield the constructs pHT254-Slvw-PT-katA and pHT254-katA, respectively,
which were separately introduced into B. subtilis WB80ON for expression. The recombinant enzymes were
then purified and characterized. [Results] The purified enzymes were acquired from the extracellular crude
extract of the engineering bacteria through a four-step procedure consisting of ethanol precipitation, DEAE
anion exchange chromatography, hydrophobic chromatography, and gel filtration chromatography. The
fused enzyme S1vw-PT-KatA and natural enzyme KatA exhibited maximum activity at 30 °C and pH 11.0.
However, the relative activity of the S1vw-PT-KatA incubated at pH 12.0 for 30 min was 77.3%, which was
14.9 times that of KatA under the same conditions. The relative activities of S1vw-PT-KatA incubated at
65 °C and 70 °C for 30 min were 19.8% and 17.5%, respectively, which were 1.8 and 1.7 times that of
KatA. The relative activity of S1vw-PT-KatA stored at 4 °C for 14 days was 88.6%, while that was only
44.3% for KatA. Meanwhile, the k../K,, value of S1vw-PT-KatA was 2.3 times that of KatA. [Conclusion]
Fusing with a self-assembling amphipathic peptide S1vw can improve the pH stability, thermostability,
storage stability, and catalytic efficiency of recombinant KatA. This finding provides a potential strategy for
the modification, large-scale production, and application of catalase.

Keywords: catalase; fusion expression; self-assembling amphipathic peptide; enzymatic properties
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FUBRE S F T, 3 ) 3 4 3 484 A i 1 )0
FHIE MR T @2k, Bk, xhadsf
U EA T O DR v R AR ORIt
HARHA A AR . 25 5 OR A 7 B i A W ik
TR AR, AT LhAT RS AR A 7 el T tiAs
HLA R 0 R 5

i 3 AR T TR X AR T e
5 3 F 5 1 R AR B B PR BE AR ML 28
AR Gk G v L A Ak, L BT
T BN R R S5 T RE G R A TR AR, T
SE [1] 1k T AR A SR I HLEE T A3 A v 1
G v, AR A S S ) P M DA R AR T T
2 AR RN A AR HASE A TF BN A
JIRNFE, REMEAETCTE AR SE M5 B B 2 T R
PR AT 2 1 T R A 1, AR A
TR Bar, B WmEEMEY A%
Hho E 4 e AR b S A e TR R R
H R/ NFEAFTE ML413 5k AL S i E 1 5
A ZhARAS ) TR AR e ek . AR R
= 40% M 2R, LU F I JEF PoPMuSIC 5
PR TR R T A S Ak U R R
FEAERCRIT SRf,  H ATEe A A br
SEFARN L E A SIS T GE RS TR, A4l
X W48 ik (self-assembling amphipathic peptide,
SAP)JE—2 iy S5 7K BT 7K 2 5 R i — w2 LA 43
fii, BE H 4128 AR S5 S R . T 4E
WFFE R I, TRl S SAPs RERSRICHE— 26 TV Y
FaEVERALIEYE, 40 Lu 256 6 #h SAPs 433l
A EE A AEIN N A, %A i
BT 2.3-3.6 fF, MEECEIER T 1.0-2.8 £
Liu 5538 120K [ 412 BUE ik ELK 16 #il EAK16
A EIE KA IR N R s 7 HAE 50 °C T
MR E MY Yang %44 6 Bl SAPs 5 i e
Ky B A 235, I8 Hh Tl 27 1 O o R ) S

AmyK-pl, HE RS BIRARBAN 4.1 £,
60 °C [ Ve E PR R B R SR Y 2 £521, ik
WFFT TAEAAN B SAP 78 Ll it i) e v 1 .
BRI S, mHFEE TIHA AR
PR, IF B R TR G AR RORTE R TR
S e B

AR5 2R 30 A SR 4 1 Y E A e il AR
PR 1 R B M R Y 22 B e R A 2%
Slvw (HNANARARHNANARARHNANARAR
HNARARAR)®, DLJR H 8 &% 2 A Ykl
B ZEAOAT I 1 ok AL A KatA BSR4
Slvw il i # #Z ik PT-linker (PTPPTTPTPPTTPT
PTP)5 KatA #ATRlG, A4 82 Bk % A
TLZFIAAT R WBSOON b 743k, i@ 2k X ffd b

BB T o0 B AP A4S B 200, it — 206 STvw
Rl T 5 K SR T AT 8 5 VBT SRR EE O3

Br, DA A ok o 4 1k 0 23 1 i 1 L
LR PRS2 e AR Tl B A MARA
@}EHO

WL

1.1 ##d
1.1.1  EFkFA R
K FF 14 (Escherichia coli) DH10B , A 51 2

fIFFE WBSOON, Jiiki pMD™19 T (Simple)-
katA Flkr pHT254 35 R AR SL06 2= 4147«
1.1.2 £EiRXF
ANEBR . ABRER . RNE-B-D-mAF
LW FF (isopropyl-B-D-thiogalactoside, IPTG) .
SanPrep FE ik, DNA /)il #2855 &
SanPrep X DNA JiZ [N & . BCA & K
R AR G B AR T AR TR ()
WARA T M 2 A WS s 1)
SIvw-PT-katA %7 F B 1 75 M A A= Py RHE i 4oy
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H PR F4 . PrimeSTAR™ HS DNA Polymerase .
DNA FIE [ BT A X 43 F BT i v b 30 A =&
AW TR (R i%) A BR /A 7] . DEAE Sepharose Fast
Flow BH B 7 3¢ 2 W38 KL . Phenyl Sepharose™
CL-4B #i7K )ZHTIE R AT Sephacryl S-200 HR #E
WL TR H GE A w] . HAth iz
FNE A R TR B AR 22 A BR A A o AR
ST 51 0 BURN S RN 7 T A 35 Py A RS R
56 e
1.1.3 EHFE

LB WA 73 (g/L): BEEE PR 10.0, RS
¥ 5.0, NaCl 10.0, pH 7.2, LB [E{AREFEEN
TE LB AR I IMA 1.5%3 08 o M & 287
MR & e 3R B (g/L): BREE IR 16.0, EEEEHy
10.0, NaCl 5.0, #jZjf# 20.0, NaNO; 10.0,
MgS04-7H,0 0.50 , Na,HPO, 9.52, KH,PO,
0.60, FeSO4:7H,0 0.002 5, pH 7.25. HhEELZf 4
T T R 52 285 40 i ) 4 T 5 e TR B 4 A B
B BRI ME R AR SRR
(g/L): NaCl 10.0, JIRZE F ¥k 10.0, BEEEE# 5.0,
INALEE 90.0, pH 7.2, HLFERFRIE(g/L): 115
W% 90.83, HEEEE 90.83, il 10%., E KK
F(g/L): 11E4EE 90, HEERE 69, NaCl 10, fif
EA 10, BN 5. Zrbi A BiRE
BN-ERR — &8N 50 mmol/L, pH 7.0; 2% ik
B: WifiR A -Bi A 4 66.67 mmol/L,
pH 8.34.
1.2 EFEMNSHE

Milli-Q M2k & &4, Cogent pScale
TFF System, Millipore 2 r ; HITACHI-CR2 1 GIII
A RO ML, H AL (P EDA R F TGL-16
F G RTREOL, WA O R A
Al AR EE AR, A TAEY TREEE)
B A BN 7 ; Infinite F50 i#7{Y, TECAN 2%
Al ; PCR 1Y . H145%1% , Eppendorf /3 f ; NanoVue
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plus 8 3 & 48 4 4> 608 1T . ImageQuant
LAS4000 #EMERUG b &40, A (H E)
BIRAF; LIMHOOEETE, BiETh A
FRAF
1.3 EHIEFMWE

ARSI G153 1 Fis . FIF RF
Ta [ A (restriction-free cloning)™ ) 3t 5 £ i
ki pHT254-katA, 5 56 LS50 = i 344 2 1) 4%
IR AAS B AT IE 168 A katA HLDR 4 Tk
pMD™19 T (Simple)-katA J#&Hz , F| 514
P1/P2 #17 PCR ¥ 1A pHT254 44 [F] J5 R
i) katA FE[H H Bt . PCR § 3474 1%B0 8 h
5 J P, K ARG ) R RS T A3t ) 8 [Tl g i
A B, ZJELh pHT254 # A MRt k745 —
& PCR JUI, SUW A5 A5 A BRI Dpn 153
AR SR I ) P F 7 Ak 0 B g 7 W e A R
FF1# DH10B &2 254001, WA T8 100 pg/mL
ANFHERM LB B . PR %
FHBEYE PCR A G v PR 50 b I i — 2 85 9%
PEIBUTURL IS PEATSE DO o ) D A ) 4T
Fifr 4 4 pHT254-katA, %f T2 20 i ki pHT254-
SIvw-PT-katA M EE, B 58l 78 M BATRA Bt
M A RAFAM—BRKE R 276 bp &H
SIvw-PT K& 7471 (5%t A #7843 amyQ 55 ik
FER), 3 A katA b3 s il e A B
FIFHE 1% P3/P4 $E4T PCR 9 5 ffi HH A 2 44 7]
TP, JE— LA pHT254-katA JFokr AR AR it
P56 % PCR ¥ ¥4, o hy4h o e AT PR il iy
Dpn 11 {545 FIL R F e AR T A = e Ak
KA DH10B JEZ 24, 1A T 100 pg/mL
ANHRHARM LB WA . PR %R
FA514 P5/P6 UEAT I ¥4 PCR 4% %€ JK BH: B
BEakses g, SRBUTOR S IR TIN R , I 1E g
20 ki fir 4% 4 pHT254-S1vw-PT-katA,
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x1 KXFASIYFS

Table 1  Primer sequences used in this study

Primers Primer sequences (5'—3)

P1 GCCGATTACAAAAACATCAGCCAGTTCAAATAAACTGACAACTAGCTGG

P2 GTGATGGTGATGAGCGACGTCTTAAGAATCTTTTTTAATCGGCAATCCAAGG
P3 ATGATTCAAAAACGAAAGCGGACAGTTTCGTTCAGACTTG

P4 GTCCGCGAGAACCGGCAGTCATTGAGTTTTGATTATCTCCAAC

P5 TGATGACCTCGTTTCCACCG

P6 CCGATATTAGCCTCGTATGTTTCA

W ke 4 AE A 0 EE 4 KT pHT254-katA Fll
pHT254-Slvw-PT-katA il i Hi 5 1k 3 % A
WBB0ON &z A AL b . & Je il 45 Ak F 2R F AT
7 WBSOON J&Z A4 (1) Al 2E AT
WB80ON HiMEKIZ+ LB [E4F4 I,
37 °C 8] & 1537 14 hy (2) FFEERAPREUE KR
BRI BT A 2 5 mL LB KR 57 3L,
37°C, 200 r/min 3% 14 h; (3) BUERQ)H: %
PSR 2 mL A 100 mL AE K EE3RIEH,
37 °C. 200 t/min K55F E ODgy 155 0.5-0.8; (4) #f
ARG ISR KA 10 min J5, T 4 °C .5 000 t/min
20 8 min WUETRATTIE ; (5) TV A HL % 15
FEREEFEM, T 4°C. 5000 r/min Z.[> 8 min
WA TRATTIE, ERIAT 4 UOPFR(S)A LR
YE; (6) M 1 mL ik i E B WIkG, B8
53246 80 uL H TRt 5—80 °C Bk ZJ5
W B 21 J5ORE P H A AR B R R ZE HAT TR
WBBOON JEZ A4 , HL Ak 25484 - B 1 pg
AR 80 pL Al H ZEFIFF 7 WBBOON Jak
AN, FEHLE 2500 V, 5 ms S&0F R T
ik, ZJEEEE AL BIEFR I T 37 °C.,
200 r/min ¥4 5% 6 h, x4 T & 5 pg/mL W A%
W LB FEAREH b BRI BV 1 TR 7% PCR
Y e JRAS B B TR A .

14 FEHTERENESRIE

PR T AR YRR T 5 mL 7% 5 ug/mL

RAHERD LB WK S Hd, 37 °C. 200 r/min

FiFR 14 h 1530 Fh . BRI 3% (VIV)EE
Bl A& 5 ng/mL S R W R BRI 5L b b AT
PREEFE, 37 °C. 200 r/min 5535 ZH A ODgoo
KE 0.6-0.8 B, MAZYEEHR 1 mmol/L
IPTG, 7E 30°C. 200 r/min 254 F 5557 40 h ik
TESRIE,
1.5 XAMIMFRSEI B

W15 T 3R3K 5 43 ) B R R AR T R S T Y
K EWAE 10 000 r/min N &0 10 min, 435Ik
5 IS TR UV AE . KR IR VR AR S A
HEVOKIR YR RS 5 , RIS AT K £
M 2 SAARTR Y 80%, ZEVOKIR A F # & 45 min
J&F 10 000 r/min Z5.0> 30 min 155 &4 H &
FIRUTIE L 40 o Z )5 F A7 R ORI KatA 1) & 1
DUE AL R vhl A 3%, 58 A T )
CBEIUEA S RN vhl B i, M E WG
i T 10 000 r/min B5.0> 30 min 225 R I f# B9 7T
WG, B BIEW EAET DEAE FE 158402 6T
Ko XFF KatA &9 10 AR bl A
AT AT DIBR R GE G R EN, 2
FAE& 45 0-1 mol/L NaCl Ay 2% thilt A YEA TR 1E AR
JEVERL; % T STvw-PT-KatA & %6 10 f5FE A
RS il B 585378 Ue A5 AL DLBR 22 R 856 1Y)
FEH, ZJEH&A 0-1 mol/L NaCl A2 ik
B FATEPERR EEEL . REUR AR S S A H Y
B ARSI G AT BT DL LR NaCl,
ZJ5 ) A R AR T AR G e A i e A i A
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RTINS 2 mol/L (NHy), SO, FIZE il A,
10 000 r/min 25.0> 40 min EFAEMEDRE, 2
J&i F#ET Phenyl Sepharose™ CL-4B ii/KJZ#Hr
K, A 1 mol/L (NH4), SO, IZE MK A W
VREMTE ABR 2R G5 AR E N, ZJRFIH &
0—1 mol/L (NHa), SO4 I 42 #h il A AT E A6 BE
Vel , KA B E A AL R A IR T
BT ISR, ZJ5 AT Sephacryl S-200
HR BERCEURIZNTAE, RIS PR A 22 vk
FTUEME, AR & B A B (AL 5 T TR B v 4
ZJE R A SDS-PAGE  HL yk XA i 47 46 43
Bro AT BCA 2 BT s A6 I 3 5] 60 %o afi g A
A7 2 S
1.6 EgENHINE

I FH 3 S 6 B e T 4 3 4 A )
5 S 06 0.1 mL BHE A 0.9 mL %5 10 mmol/L
H,0, ] 50 mmol/L BRE —8N-EiR — S %%
SR (pH 7.0), 7E 37 °C JJ% 2 min, W
240 nm A0S BE A AR A0 IF TS D o WS
BN E X 37 °C Fa0 4800 # 1 pmol
H,O, T i i i 15 o — A~ Bl i ) B
1.7 XRAWIFLSEERYERIE & pH 1 pH
& E B E

e dd W pH BIINE : 0.1 mL ZEEgEHNA
0.9 mL % 10 mmol/L H,O, B9 A[F pH (pH
4.0-6.0 BEIR A N1 RS i ; pH 6.0-8.0
iR A - A W pH 8.0-9.0 Y
Tris-HCl; pH 9.0-10.0 GRFREN-BKER &40 ; pH
10.0—-11.0 FYRR PR EUAH- 205846 H ;s pH 11.0-12.0
BERR A - AL Z s R, T 37 °C U
2 min J5 O E WS f, DASR s VG ST EAE N
100% . pH Fet o M 1 22 - K 4l il 78 pH 4.0-12.0
ZMF T 30 °C I E 30 min J5 18 i U 54
RTINS T, DA S AR 100%.

<l actamicro@im.ac.cn, & 010-64807516

1.8 XRABGFNFLS B R & 1&E & AR E iR
EiR2E AN E

o 5 oy ik BE A A - B 0.1 mL BEHROINA
0.9 mL & 10 mmol/L H,0, i pH 11.0 iR A —
B-E A AN vP Y, A BIHE 25 30 35, 40,
45, 50, 55, 60, 65, 70 °C I 2 min J5
SE BTG ), DA B (BN 100%. il AR E
YRR E « H4 2l 73 HIHE 25-70 °C KA T IEE
30 min, ZJE M EKIEAH G T o v 4
W B T, DA TS JT(EAE R 100%.
1.9 XA SEENZHFSENE

3 K TR SR TR Rt T ik S 0y A T
TR E S AL ERYI (2.5, 4. 5. 8. 10, 20,
30, 40, 50, 60, 70. 80 mmol/L) A7 Ak
N A s N P, FIH GraphPad Prism5.0
$£F Michaelis-Menten J5 FEilFf FAE MU S 15 5]
NITFZE Ky B Vi, AT B Keae I Kea/Kino
1.10 €EEBFM XA ST S
A

FH 28 K L 5 A [ 4 5k iR 48
H1 50 mmol/L pH 7.0 # R = —44-BE R — = ah%2
MR RS SRR G, fia e & 2N
1 mmol/L, F 30 °C ##5 10 min 5 ERHS 11, LA
AP 3R 4 2 PR TS 11 100%.
1.11 XA SEHNEFEREN

W R SR Tl Al 5 B 2B B AE 50 mmol/L pH
7.0 BERR A —AN-BE IR — AN vl b T 4 °C it
FF o TEAN RIS [R5 ORI WIS 0, LA IR il
T JIER 100%.

2 X504

2.1 FHEFEHKRRYHE

SAPs i — &l SRR TG K M 2 L R 4 IR
—E A B SR, BETEREE A PF T A4
SR TP 0 29 K 2 A U201 SOk AR T R i
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SAPs REHCIE 22 R 85 (1 R e k20T AR
FEVEE A A BCER AR STvw 51 A4k Sl
BFRE, CEEHGEE S BE Slvw AUk
TSRS . RE RS R GFP R E I,
imH B F iR (il a m E  ralifh, BT
H W& Ao & rERe! 25200 R A 98 4
Slvw i 3k PT-linker 51 %8 1k AU B 5L
PEATRRA, B A 3 DR 4 5 7 R 5 )
& Pgrac100 fil amyQ {55 KA pHT254 £ ik
WAKPUCOE 1), ZJE AR 2R
WBS0ON H A A A N T2 E . & SCAI A RF 72
e AR T 4 Rk A pHT254-katA, it

(A)

ColE1 ori* CM

Lac |
pHT254-katA
9 458 bp

amyQ s Pgrac 100 promoter

\ BamH 1

rep y katA

Terminator

E1 FERIHEMETREE
Figure 1
pHT254-Slvw-PT-katA.

3 000

1 500 <1492 bp
1 000

750

500

2 PCR F=¥)IRBE¥E B A Bk 57 4

5 —% PCR ¥ 34 iy A pHT254 2R A4 R J5 R
katA JEDR, )PS0 i B 5 Jg b i AR e Tl i 71
SNy R B, R NE 2A B, PR
TEZY 1500 bp Won A B—44, S YK E
1 492 bp #H—3k. DIH WK G 58k pHT254
AARIEATH 4 PCR N, Mg B4 REH
& pHT254-katA, ZJa it TRl G 3L k. A
FHAREHE B ARGR A Slvw-PT J351(5 ¥
A B4 amyQ {7555 IKIF 1, 334 A #643 KatA
RS A B, i s —4% PCR P
o A AR R DR R R B, R B AR M
FL YK RIS [l ) & A7 Il , 255 an &l 2B

Lac |
pHT254-S1vw-PT-katA

9 605 bp
amy
re

Q@ Pgrac 100 promoter
‘BamH |
Shvw-PT-katA

Terminator

Schematic diagram of construction of the recombinant expression vector. A: pHT254-katA; B:

(B)

bp M 2

3 000

1 500
1 000
750

500

1< 319bp
250

Figure 2 Agarose gel electrophoresis analysis of PCR products. M: DNA marker; lane 1: katA gene; lane 2:

partial gene fragment of Slvw-PT-katA.
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Fi7R, 9 HE=HI7E 250500 bp 22 8] Bs R H—4%
M, ST 319 bp A, KHAE R
A% PCR UMK, DL pHT254-katA St
PEATEE % PCR J i, H4gd 5 4 SRk di ik
pHT254-Slvw-PT-katA, ¥ iR dE gl ek gk b
KIGFF S AR pHT254 2y S | Wkt T
7% PCR %72, 450K 3A., 3B fin, 5I7E 1
500—2 250 bp 124 2 000 bp b3 4 H BA— 2545, 43
S 1 860 bp F12 007 bp K/h—=2k,
FETVE PCR %0 IEBA I KT D 5 Je B U RE
HEATIERIDNY , DU IE A A FE A R B AR e A
pHT254-katA F1 pHT254-Slvw-PT-katA.,
22 RAMAMEMHMESREESSS
parg e

o3 K A R IR AR pHT254-katA Fl
pHT254-Slvw-PT-katA i it B 4 fb 3 55 Al 5
ZEFRAF TR WBS0ON Jaksz &5 41 iy Hh 11 T 7R V% PCR
Y GEANIEI 4A (4B IR, I EE T WBSOON/
pHT254-katA 1 WB8OON/pHT254-Slww- PT-katA T
FETR . KA TRMETERR SR, %
30 °C LA 1 mmol/L Z¥k LY IPTG #1755 5k
k. ¥ WBSOON/pHT254-katA T FLH S K ik

(A)

4500

3000

2230 < 1860 bp

1 500

1 000
750

Ji B LA VAR C BEETE . DEAE 85
FAHREHT L K JE BT R R IR R AT A T A5
B, 4k =Y R SDS-PAGE K, 45 5 4 &l
5A flion, &t s sifrE 54.66 kDa 4k 7R AH
N H RS, B R Eh alifk 21 4l 0t A AL AU
KatA, BT 3CEAIRIE Slvw SHrEE A4
J& Re % R R AR T o B alifb, TR S
WB800N/pHT254-SIvw-PT-katA T2 5 1 i 4L
g R R Talifk, (BERBBEMERS
HORMYZE SRR, IR BT . DEAE
B ACHENT . GRS TR L R 2 AT A T4
b, FHHEShaifes] T HIWEM Slvw-PT-KatA
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Figure 3 Colony PCR identification of engineering strain E. coli DH10B transformed with recombinant
plasmid. M: DNA marker; 1: pHT254-katA; 2: pHT254-Slvw-PT-katA.
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Figure 4

Colony PCR identification of engineering strain B. subtilis WB80ON transformed with

recombinant plasmid. M: DNA marker; 1: pHT254-katA; 2: pHT254-Slvw-PT-katA.
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Figure 5 SDS-PAGE analysis of separation and purification of natural enzyme KatA and fusion enzyme
S1vw-PT-KatA. A: SDS-PAGE analysis of natural enzyme KatA. M: protein marker; 1: fermentation broth; 2:
samples after ethanol precipitation; 3—7: samples after DEAE-Sepharose anionic exchange chromatography
(3: flow through; 4: 0—300 mmol/L NaCl fraction; 5: 300—400 mmol/L NaCl fraction; 6: 400—520 mmol/L
NaCl fraction; 7: 520—550 mmol/L NaCl fraction; 8: samples after hydrophobic chromatography; 9: samples
after gel filtration chromatography. B: SDS-PAGE analysis of fusion enzyme S1vw-PT-KatA. M: protein
marker; 1: fermentation broth; 2: samples after ethanol precipitation; 3—7: samples after DEAE-Sepharose
anionic exchange chromatography (3: flow through; 4: 0—670 mmol/L NaCl fraction; 5: 670—730 mmol/L
NaCl fraction; 6: 730—780 mmol/L NaCl fraction; 7: 780—950 mmol/L NaCl fraction); 8: samples after
hydrophobic chromatography; 9: samples after gel filtration chromatography.
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Figure 6 Optimal pH (A) and pH stability (B) of the natural enzyme KatA and the fusion enzyme

S1vw-PT-KatA. Data are presented as mean+SD (n=3).
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Figure 7 Optimum temperature (A) and temperature stability (B) of the natural enzyme KatA and the fusion
enzyme S1vw-PT-KatA. Data are presented as mean+SD (n=3).
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Table 2 Kinetic parameters of natural enzyme KatA and the fusion enzyme S1vw-PT-KatA

Sample Kn/(mmol/L) Vinax/[tmol/(L-min)] kcat/571 Keat/ Ki/[L/(mmol-s)]
KatA 18.98+1.21 6 843.00+25.12 155 848.59+572.10 8211.20+30.14
S1vw-PT-KatA 10.73+0.22 9 057.00+£106.02 201 105.78+2 354.20 18 742.38+219.40
B KatA 100
[CIS1vw-PT-KatA _ - S o+ N )
100k oo = .I.. i 3 . | —a—e ¢ —
= ] ] I T
e = . 80 L '; P, &
s 80 H = :
E g £ 6ol -
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Figure 8 The effect of metal ions on the enzymatic activity
of the natural enzyme KatA and the fusion enzyme
S1vw-PT-KatA. Data are presented as mean+SD (n=3).
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Figure 9 Storage stability of the natural enzyme
KatA and the fusion enzyme S1vw-PT-KatA. Data
are presented as mean+SD (n=3).
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