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E W, Km0 B EARACRT B A AR BT R R R rm AN R A2 F MCO 697 M AAE I, 1R BR e fEfL 2 F
Falbfi Ak M lcthte h T, P RAEKRMAITE Escherichia coli BL2I(DE3) FMEF KL T kR FLBIATH
Lactobacillus fermentum #9 % 43 £2AL8 (MCOF) 54 % F AT i AL A B (CAT) #)akA-B, 8 FF k&8 5T H,0,
Wit MR EH T 51%-68%, #kaBE CAT&MCOF Fe M4 fif 4l b it A2 # 45 2 M b MCOF #3 7 17.3%. A 2,2-B
R- M -3- T A R G oE e vk -6- A% BR (2,2'-azino-bis(3-ethylbenzothiazoline-6-sulfonic acid) , ABTS) 4 J& 47 B ,
CAT&MCOF *t G thFFh (Kn) & T 1045, HEAKE (kKo BET 1745, BERWEERST 1212,
HAEBRM (pH2.5-4.5) f=F ZH& (35-55 C) &M T e9ia e A A RRAZE MR G . kI, CAT&MCOF 3t /§ .
F Rz e 28 Fe 04 PR o 3 A 31.7%. 36.0%A 57.8%, # A MCOF 25 7 132.5%, 45.7%7%= 38.9%. % 48 &AL
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Abstract:
(BA) present in food. However, the oxidation of MCO in the process of degrading BAs may reduce its activity and stability,

Some enzymes belonging to the multicopper oxidase (MCO) family can degrade the hazardous biogenic amine

resulting in decreased catalytic efficiency. In this work, an MCO from Lactobacillus fermentum (MCOF) was fused with a
Bacillus subtilis catalase (CAT) using different strategies and the fusion enzymes were respectively expressed in Escherichia
coli BL21(DE3). The tolerance of eight fused MCOFs to H,0O, increased by 51%—68%, and the stability of CAT&MCOF
increased by 17%, compared to the wild type MCOF. Using 2,2'-azino-bis(3-ethylbenzothiazoline-6-sulfonic acid (ABTS) as a
substrate, the substrate affinity (K,,), the catalytic efficiency (k../K,) and the molar specific activity of CAT&MCOF increased by
1.0-fold, 1.7-fold and 1.2-fold than those of MCOF, respectively. The stability of CAT&MCOF under acidic conditions
(pH 2.5-4.5) and moderate temperatures (35-55 °C) also improved. Moreover, the degradation rates of putrescine, cadaverine and
histamine catalyzed by CAT&MCOF reached 31.7%, 36.0% and 57.8%, respectively, which increased by 132.5%, 45.7% and
38.9% compared to that of MCOF. The improvement on the stability and catalytic efficiency of MCOF by fusion expression with

CAT provides a good example for improving the applicability of enzymes through molecular modifications.
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IR (Biogenic amines, BAs) JEA#IAN
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)& R L TS 1 VA D e L RA L /) g DR e
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929,19 25 ALK B Lactobacillus curvatus G-1 1
Z A A AR B R 1 BAs FEFRTE 1, X E DL
(9 6 Fh A Wit (1 iR 2 i 40% . SRR T R
BEFLFF I Lactobacillus fermentum B 28 %A AL T
XA W (R e i B T, AT ARR AR Y .
JiE s 7 R A, R T e £ AL
ok itk 1 ot v 2 O Rl oy PR L B S o T
T T A SOR AN Eh S, T
TR A W R A R T

MCO A= Wy e I A B i A7 7 Ay = 22 ) ft
MR HEACRBORAR | FoE TR 22 R AR, X
EER . —JE, EYREAE MCO W B iKW ;
73— J7 T, MCO TESA AL A YR B 1T HAT A Ak
PERYHE] ) Hy0,, HyO, W REZH MCO &A= 4R
B, MM MCO B E M M2 L3k
R RPN S MCO [RGB IRY), [H2
MCO 2 [ fift 22 Bl 25 W iz foe A7 R0 >0, IR
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ok /U T L S 07 HP 8 SRR 43 T e R AR
MCO RE A —FHt it . A3t AL 2 (Catalase,
CAT) K4 181724 HyO,, AT {f Hy0, B Bl 7
Bt g e e 4 20K PR R S RE AR (DL B
MR B ok L [ Rk, S [l B RS RN AT
REMGA A hRERH IR —FhFBt, T LA H| ) 6E
BN R RCRNT L AR E M E# MCO
5 CAT HyRl5 i (MCO&CAT), HIE$E R MCO
F1A A 3 R RR R I, o o A g e 1 A
T3, Ryl A AR 0 R A A T

1 MRE7 %

1.1 EHS R
AHEFE I R AR BRI R 1, S AR S5

F 1 A RPTHBRANEK

=R A R

1.2 RFEEE

A LB ARG SR Bk 10 g/L, BERE
¥ 5 g/L, NaCl 10 g/L. LB AR FRIEN 15%3K
NEHY ;s SN 3E-B-D-FiAC L 2L (IPTG); i
RRBOF S (T A TR (B BOARA
F); PrimeSTAR HS DNA R & (TaKaRa); 4=
Vit (Sigma); AR o o A il ) .

{X#%: Gel Doc B AZ R S5 (32 Bio-Rad
o) A AR (SM-150 D); ZHEfe
1260 H RO AR (3% (HPLC) (€ RI“ZHERA H]);
AKTA HE A4 (35 GE A H]).

1.3 SEUEXNZEEHEBIREEREIT
B2 000 U/L 1) 2240 S8 A0 i 4 il ol S 1 ) &2

Table 1 Plasmids and strains used in this study
Names Descriptions Sources

Strains
Escherichia coli BL21(DE3) Expression host Lab stock
MCOF E. coli BL21 harboring pET28a/MCOF This work
CAT E. coli BL21 harboring pET28a/CAT This work
MCOF&CAT E. coli BL21 harboring pET28a/MCOF&CAT This work
MCOF-GGGGS-CAT E. coli BL21 harboring pET28a/MCOF-GGGGS-CAT This work
MCOF-(GGGGS),-CAT E. coli BL21 harboring pET28a/MCOF-(GGGGS),-CAT This work
MCOF-EAAAK-CAT E. coli BL21 harboring pET28a/MCOF-EAAAK-CAT This work
MCOF-(EAAAK),-CAT E. coli BL21 harboring pET28a/MCOF-(EAAAK),-CAT This work
CAT&MCOF E. coli BL21 harboring pET28a/CAT&MCOF This work
CAT-GGGGS-MCOF E. coli BL21 harboring pET28a/CAT-GGGGS-MCOF This work
CAT-(GGGGS),-MCOF E. coli BL21 harboring pET28a/CAT-(GGGGS),-MCOF This work

Plasmids
pET28a Expression vector, kan" Lab stock
pET28a/MCOF Expression of Lactobacillus fermentum Y29 MCO This work
pET28a/CAT Expression of Bacillus subtilis WSHDZ-01 CAT This work
pET28a/MCOF&CAT Expression of MCOF&CAT This work
pET28a/MCOF-GGGGS-CAT Expression of MCOF-GGGGS-CAT This work
pET28a/MCOF-(GGGGS),-CAT Expression of MCOF-(GGGGS),-CAT This work
pET28a/MCOF-EAAAK-CAT Expression of MCOF-EAAAK-CAT This work
pET28a/MCOF-(EAAAK),-CAT Expression of MCOF-(EAAAK),-CAT This work
pET28a/CAT&MCOF Expression of CAT&MCOF This work
pET28a/CAT-GGGGS-MCOF Expression of CAT-GGGGS-MCOF This work
pET28a/CAT-(GGGGS),-MCOF Expression of CAT-(GGGGS),-MCOF This work

http://journals.im.ac.cn/cjben
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il AL 5 i E AL AR SERE (1 000 U/L) RA R
BT HAANFRWE H0, (0-30 mmol/L) KR
R OhR, 4 CICE 2 b JE I e AR AR TG 15
TH A B A XHE

14 ZHSUBAISECSBMSHEYE
Z 4 E AL MCOF Ko gl il #4) 2 75 vk 4n
Bl 1R, Dt 248 5 LB (MCOF, RIE Tk
BEFLAT T Y29, SR K R 1539 bp) 2 41k
A (CAT, T Hi ¥ 25 T # WSHDZ-01,
FERKJEJ 1 452 bp) P L kAR, g
i"‘hwi/\ﬁlullﬁf“ﬁﬁémm/*dzfﬁllﬁv\ﬂ
AR . GGGGS . (GGGGS), . EAAAK .
(EAAAK),. ¥ 384514 : 98 °C 3 min; 98 C 10s,
55°C 15s, 72 C 1 min 30 s, 30 ME¥H; 72 C
5 min, AP G 2 i, PCR ™Y
Wt 1%3AE B EE e F DK #E A T Bk, I AR [l

TR, e AKIAAT A E. coli BL21(DE3) J&3Z
RO S N bRk e SR VR R ]k X A TR
JREEFIE

1.5 EHEHNEFREREANRESHEK

¥ 435 MCOF ., CAT Flh 4 g it 55 41 K AT
FEERI R LB ¥r3kd, 78 37 °C. 220 r/min 5544
THEFR 12 h, PR 2% R R A TB Bi g3k
HE IR E ODgoo M 0.6, JIMAZLMREH 0.1 mmol/L
IPTG #1 1 mmol/L Cu®", 20 C FiES#ik20h, &k
BERAE 4 °C . 12 000 r/min 2514 .0 10 min J5UL
£, 120 mmol/L PBS (pH 7.4) ¥k 2 K5
FUOKIE AT R . A R AR AR
2s, 15 3 s, WERERTA] 10 min, £ 4 °C . 12 000 r/min
SR B0 10 min Y8R IEW, 3KF3 MCOF, CAT
FFL AT MCOF&CAT R R . il 4l Ak R R R
FEE RN, FHE 0.5 mol/L BKME[Y PBS 1A K

i #] & (Thermo Fisher) Zifk B, $AK75 /) F (pH 7.4) #HATRE BRI , WA TSP 4L o i 3 5
BLS AL AR pET28a ## 18 Gibson 4025 5 kit FHTFIREMIS.
T7 RBS MCOF Terminator
MCOF ;
T7 RBS CAT Terminator
CAT sl il ;
T7 RBS MCOF CAT  Terminator
MCOF&CAT
T7  RBS MCOF GGGGS CAT  Terminator
MCOF-GGGGS-CAT e i
7 RBS MCOF (GGGGS), CAT  Terminator
MCOF-(GGGGS),-CAT S— -
T7 RBS MCOF EAAAK CAT  Terminator
MCOF-EAAAK-CAT S
MCOF (EAAAK), CAT Terminator

MCOF-(EAAAK),-CAT _D_._-_ } B l
MCOF  Terminator

CAT&MCOF _D_’_—g I I

17 RBS CAT GGGGS  MCOF  Terminator
CAT-GGGGS-MCOF

T7 RBS CAT  (GGGGS),

CAT-(GGGGS), MCOF sl Dl —

1 ZREAKESIENSEERME RIARE R

Fig. 1 Strategies for fusion expression of multicopper oxidase and catalase.

MCOF Terminator
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Fz2 AWHFRFASY
Table 2 Primers used in this study
Names Primer sequences (5'-3") Applications
P-L CAAAGCCCGAAAGGAAGCTGAG Amplification of pET28a
P-R GGTATATCTCCTTCTTAAAGTTAA
MCOF-L AACTTTAAGAAGGAGATATACCATGAATGAACCAGTTTTCGATTC Amplification of MCOF
MCOF-R CTCAGCTTCCTTTCGGGCTTTGTTAGTGGTGGTGGTGATGATGCATGTGCATC
CCCATCTTC
CAT-L  AACTTTAAGAAGGAGATATACCATGAGTTCAAATAAACTGACAACA Amplification of CAT
CAT-R CTCAGCTTCCTTTCGGGCTTTGTTAGTGGTGGTGGTGATGATGAGAATCTTTT
TTAATCGGC
PFAI-L CAAGAAGATGGGGATGCACATGATGAGTTCAAATAAACTGACAACTA MCOF&CAT:
PFAI-R TAGTTGTCAGTTTATTTGAACTCATCATGTGCATCCCCATCTTCTTG MCOF-L/PFAI-R,
PFA1-L/CAT-R
PFA2-L CAAGAAGATGGGGATGCACATGGGTGGCGGTGGCTCTATGAGTTCAAATAA MCOF-GGGGS-CAT:
ACTGACAACTA MCOF-L/PFA2-R,
PFA2-R TAGTTGTCAGTTTATTTGAACTCATAGAGCCACCGCCACCCATGTGCATCCCC PFA2-L/CAT-R
ATCTTCTTG
PFA3-L CAAGAAGATGGGGATGCACATGGGTGGCGGTGGCTCGGGCGGTGGTGGGTC MCOF-(GGGGS),-CAT:
GATGAGTTCAAATAAACTGACAACTA MCOF-L/PFA3-R,
PFA3-R TAGTTGTCAGTTTATTTGAACTCATCGACCCACCACCGCCCGAGCCACCGCC PFA3-L/CAT-R
ACCCATGTGCATCCCCATCTTCTTG
PFA4-L CAAGAAGATGGGGATGCACATGGAAGCTGCGGCAAAAATGAGTTCAAATAA MCOF-EAAAK-CAT:
ACTGACAACTA MCOF-L/PFA4-R,
PFA4-R TAGTTGTCAGTTTATTTGAACTCATTTTTGCCGCAGCTTCCATGTGCATCCCCA PFA4-L/CAT-R
TCTTCTTG
PFA5-L CAAGAAGATGGGGATGCACATGGAAGCTGCGGCAAAAGAAGCAGCGGCTA MCOF-(EAAAK),-CAT:
AAATGAGTTCAAATAAACTGACAACTA MCOF-L/PFA5-R,
PFA5-R TAGTTGTCAGTTTATTTGAACTCATTTTAGCCGCTGCTTCTTTTGCCGCAGCT PFAS-L/CAT-R
TCCATGTGCATCCCCATCTTCTTG
PFA6-L GCCGATTAAAAAAGATTCTATGAATGAACCAGTTTTCGATTC CAT&MCOF:
PFA6-R  GAATCGAAAACTGGTTCATTCATAGAATCTTTTTTAATCGGC CAT-L/PFA6-R,
PFA6-L/MCOF-R
PFA7-L GCCGATTAAAAAAGATTCTGGTGGCGGTGGCTCTATGAATGAACCAGTTTTC CAT-GGGGS-MCOF:
GATTC CAT-L/PFA7-R,
PFA7-R  GAATCGAAAACTGGTTCATTCATAGAGCCACCGCCACCAGAATCTTTTTTAA PFA7-L/MCOF-R
TCGGC
PFA8-L GCCGATTAAAAAAGATTCTGGTGGCGGTGGCTCGGGCGGTGGTGGGTCGAT CAT-(GGGGS),-MCOF:
GAATGAACCAGTTTTCGATTC CAT-L/PFAS-R,
PFA8-R GAATCGAAAACTGGTTCATTCATCGACCCACCACCGCCCGAGCCACCGCCA PFAS-L/MCOF-R

CCAGAATCTTTTTTAATCGGC

Note: the homology sequences that used for Gibson assembling are underlined.

1.6 BEEFENNE
1.6.1 ZHEEEE N E

K FH AT UL 43 5 o B 0k I 22 ) 4R Ak il O
F1POL BILL 2,27 B - X -3 - 2 HE I I I8 1 Dk - 6- T
2 (ABTS) MY, Mkl ABTS 8 A iy &
KA Z i AL B BHE 7o RNLES A 1 min,
JZ AR 250 50 uL B 950 pL 7% 1 mmol/L ABTS
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A1 1 mmol/L CuCl, #4 50 mmol/L #7458 28 th itk .
£ 50 'C. pH 3.5 &M, 4844k 1 pmol
ABTS JIr s it 22 SO — WS J1BAL (U)o
1.6.2 EAEEE N E

SR AT UL O 43 56016 BE 3 I o AR Ak AT S
FE ROBAR RN 1 mL, B 50 pL F 0 b
JA#] 0.95 mL & 10 mmol/L H,0, () 50 mmol/L
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KH,PO,4-Ko,HPO, ZE i, FH UV-2450 #YZEHh-1]
WG T 240 nm A 5E H,05 BY 73 # .
F£50 'C. pH 3.5 WM, M4 1 pmol
H,0, f7 i 1Y 1l 125 S — AN WG 1 36 (U)

1.7 ZHEHEBMESEIRELES T

BHEFE N 2 000 U/L Y 2400 S A0 I a5 5 il
Al E T 54 20 mmol/L HoO, Ay 2 £h 22 vl
4 CHUE 2 h, 3 FEa% A% il 1 0 43 b il o) ok
AL AR E M R R R 4 000 U/L B9 24 A4k
Mgl fl A ARG E T3 A 100 me/L 2B 0 BE R
g (8T pH & 4.5) o 37 CIRIR 48 h, 45
B 8 h DN SR ARG 7, 43 A I 7 o A 28 i oo 2
TR M o

1.8 ZiEEUEMSIEIEERS T
1.8.1 EEEE RN pH & pH £ Y E

N 2 il 3 S0 pH B, K 4 000 U/L 2l 5
%A 1 mmol/L ABTS Fl 1 mmol/L CuCl, Ay
50 mmol/L #FEEIR-FTE MR NS MK (pH 2.5-5.0)
RAE, LTS 0w BES S 100%, 23 535
FoAth pH 2508 T M AEXT BTG . 2 B ZEAS W] pH
TRaEMERE, # 4 000 U/L 4l E T 50 mmol/L
FRE IR -FT S PR BN 2% v (pH 2.5-5.0) W, 4 Cjik
B2 h I E B AR
1.8.2 P I v i B % 1w B A S PR T S

N il 35 7 ek BE B, K 4 000 U/L 240 4
G RS BEAERE S A 1 mmol/L ABTS #
1 mmol/L CuCl, 9 50 mmol/L ¥/ 1z - #7152 iR 4N 55
I (pH 3.5) 1RAG, WEARRRE 35-75 C)
T AEETG 7, DANAS Y d WS R 100%, 43 )
5 Ak BT P R X R o D AN [ 3
FRaEvERE, B 4 000 U/L £ 5 A AL s Hom &
F A EE R T 50 mmol/L A58 IR -7 6% IR M 2% ik
(pH 3.5) ™, 7EARNREE (35-75 °C) TAb#E 2 h
J A R AR T
1.9 EEXTEYIRRPERERE N 4R

2 000 U/L 250 S Ak ity 55 il -7 ol 4l 4 )
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SSL R R T R 3 P L (50 mg/L, pH 4.5)
R4, AE 37 CRN 48 h il R Bl B fide i A= Wy e
T,
1.10 E¥REENE

o5 WA oty A 0 P A v ot V5 P P T SR A
AJa, RAESRMGIE (HPLC) ikt e &
EPY EREAE . MBI A NG WS B R
Ak, HIRN 30 °C, JEA 0.8 mL/min, #EFE
WO 10 pL, LM KR 254 nm. VR
0-7 min N, WEIH A N 55%, 7-14 min N, Wi
A A N 65%, SRIGTE 70% FAREF 6 min, )5
1 min F3IAH A H1 70%PKZ £ 55%.

2 HER5040

21 SEHUEXNZEE IR E N

2 il 4R Ak it AL B A A 0 e R 0 R AR R Y
H,0, Al B2 24 S (L Il & A5 S Ak B 475, il i
FasE M re s . IR 2 AT, 5 mmol/L 8 Hy0,
BRIl >fe U6 F & I SLAF 1 1 240 S AL Bl MCOF 2
B, YR &P H,0, KT 5 mmol/L B,
MCOF [WFRAEHE KT 50%. TEMRZR R
CAT Wi MCOF Mt etk & m, Bl

[ IMCOF

+
-l I MCOF+CAT

801
60
40 {

20

MCOF relative activity (%)

0 5 10 15 20 25 30
H,0, (mmol/L)

2 H,0, R 3RUEEX S R LR T
Fig. 2 Effect of H,O, and CAT on the stability of
MCOF.
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30 mmol/L H,0, 45, MCOF [ 5% B 71
I57E 90%LA | o XA HaO, Xt MCOF (2 E 1
AT BE, i CAT R4 R MCOF
% H,0, B #1%

22 ZEEEBREHEARESHEK

T HESER 2 A A AL BEICE HoO, YRR T AR
1o 22 B AL A RS E M FE KBTI E. coli BL21
W DR R 2k T AL 2 A AL MCOF .,
i E AL AW CAT A 8 Fi A w] Jr = 122 1 i A5 Tl
MCOF&CAT (Kl 3). &l 4 AI%1, 8 Fl MCOF it
S A MCOF Ml CAT ROBEEME, TiRIRS
it 235 B2, (A2 E K IEA 22 57 . X Al BEJE
4 i DR 32 42 D7 XA [mD 4 MCOF g )3 M
BACEAFE—E 22 SR Rk, JURR RS B
P4 il P B T 3 o i — 2P B A T 3
23 ZEALEMESIMIREN

EAPFFEIESE, 10 mmol/L H,0, ] ffi S 1k i
KA EAR B B S L TP, T
CAT 275 HA B MCO AL mVER, i
T 20 mmol/L H,O, X MCOF Fl & B e 1 M 0 5%
Wi HIE S AT, FlG BETE 20 mmol/L HoOn HYHY
FaE M 2 % /= T MCOF, 5% A 71 /& MCOF #Y

kba M 1 2 3 4 5 6 7

g8 9 10 11

B3 ZEELE. JELEBREMSIBIRE
Fig. 3 Expression of MCOF, CAT and their fusion
proteins. Arrows indicate expressed target proteins. M:
marker; 1: control; 2: MCOF; 3: CAT; 4: MCOF&CAT;
5: MCOF-GGGGS-CAT; 6: MCOF-(GGGGS),-CAT; 7:
MCOF-EAAAK-CAT; 8: MCOF-(EAAAK),-CAT; 9:
CAT&MCOF; 10: CAT-GGGGS-MCOF; 11: CAT-
(GGGGS),-MCOF.
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Fig. 4 Expression levels of recombined MCOFs.

100 - ]

80

60

40

MCOF relative activity (%)

B 5 H,0,% MCOF fMHgt & B2 E IR0
Fig. 5 Effect of H,O, on the stability of MCOF and its
fusion enzymes.

1.51-1.68 f%. BL4h, 7 MCOF K N ¥ifi 5 CAT
A BT HaO, AYT 32 P S50 . IR, il B O 35
P RIS R V22 7 AT A5 A0 5 I A D2,
N T 2T i 22 S A L RS A ) ik
Rl G CAT XA EME MR, 5T Z40A
Tl B L Rl A5 Tl A 6 f 1 e 2o A b 1 Tl 0% ) A
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fk. Hi& 6 nJ A1, f£ MCOF 1Y C U4 CAT,
24 h J5 Bl A 0 CAT 6 AR T 20%; 1fi /£ MCOF
) N ¥l & CAT, 48 h I fli-& i CAT 3% M
154 30%LA F (K 6C-D). Bk CAT&MCOF #l
MCOF-(EAAAK),-CAT 4b, Hofth fil 45 Bt 76 4 Ak
o B AR E KT MCOF (Bl 6A-B).
CAT&MCOF 7 R fiff 21 e aof #2 vh RS Mk B 4T,
B AT I MCOF 5 9.48%-17.32% (I8 6B), H
EUEHH, Rl CAT AT LI R MCO 75 R 28 e st
M fe e e R, kB AR E M IR U A
CAT&MCOF M T/5Zefgnyte mtss . 7ok, 1e
2 A Z R INR#EE L (GGGGS), A #&

A oola —=—MCOF
~ =~ MCOF&CAT
S o % 20 MCOF-GGGGS-CAT
= == MCOF-(GGGGS),-CAT
Z 80fF -#- MCOF-EAAAK-CAT
2
© 70+
i
s 60
S
E 50 s
40+ -
L L L L 1 1 1

C
100+ =0 MCOF&CAT
_ ~=-MCOF-GGGGS-CAT
£ sof - MCOF-(GGGGS),-CAT
P ~&-MCOF-EAAAK-CAT
= 6ol \.\ --2-- MCOF-(EAAAK),-CAT
5 \ )
i \
o \
B L\
5 40+ xt
2 N,
S oa0p R,
g B oo O
'ﬁ"":::s:::;:::i ------- §

(=]

t (h)

MCOF 7EfEfbid #E A e Pk, X nl g2 R oA Al
BEAANEE D AMAEAES T REE LAY
BN Hy0, AN BEAT RCHLAE 13 45 CAT 43P,

24 ZEFIEERMSEERIBEER
2.4.1 RiA GBS N 3h 1 F S804
HFFEFA T CAT&MCOF By g B T
B o AT o H AT B T S
BTN, L ABTS AJEYIE, fil5 i CAT&MCOF
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Fig. 6 The stability of MCOF and its fusion enzymes during the degradation of histamine.

%3 MCOF #1 CAT&MCOF Kyl [z i 5h 11 2% & 5 b3
Table 3 Comparison of enzyme kinetic parameters of MCOF and CAT&MCOF

Enzymes Ky (mmol/L)  keye (/5) keat/Km (L/(pmol-s))  Specific activity (U/mg) Specific activity (U/umol)
MCOF 1.54 3.41 2.21 28.59 1 674.48
CAT&MCOF 0.77 4.59 5.99 32.25 3 731.95
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