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W . WiEF MGH6 ibRIFAN T, W T ok pET21a-MtGH6, pBES-MtGH6 ., pPICZaA-MtGH6, LI
KIA%A T BL21 ., A ZEALFF A RIK1285 MEEARIELE GS115 R TARR, X MtGH6 175 IR 1k K oy i atifk,
FExt ek MIGH6 1 3 /ME FRAAETRRGL . Pl . SifbIrieR . BEE ESEOHT IR T, B5RR . K
fd s i BL21 Bt B 2EfUFF I RIK 1285 7E/E K ARG eI, OD {H4ERFLE 1.5, Mite RmER: GS115 A KA ER, OD
YRR 2.0; BeFRMEL: GS115 4771 MtGH6 24 77 mg/L, ZifbFEIRN 15.40%, FRER ik R &S T
KIpBATE BL21, A ZEAIFT A RIK1285 4771 MtGH6; 57/ EERE GS115 FiKH) MtGH6 FIBEHE 110 15.60
U/mg, MRBIRA T BL21 BAN 2R A RIK1285 ik MtGH6 437k 7.45. 10.06 U/mg, ViHHEEAREERE
GS115 & MtGH6 Bt ikss £, MHM WA MGH6 RIBEEMEIRRIFIFSY, 45 R BRI AT 4 R A X
i, RS pH N 8.0, BEIRIE N 60 'C, ERAN 0.5 mmol/L Mn® A FLE MR 2, Bl MtGH6 1E/E Wik
AT B B R O R

X OB OIE: BMEHOKMREG: SRR, fEEE; BPErER

FESES: Q55672 XHkFRERS: A XEHRS: 1007-1032(2022)06-0650—-09

Heterologous expression and enzymatic properties

of a novel glycoside hydrolase

XU Longwei, YONG Jie, ZHOU Haiyan®
(College of Bioscience and Biotechnology, Hunan Agricultural University, Changsha, Hunan 410128, China)

Abstract: In order to obtain the optimal expression host of MtGH6, we used plasmid pET21a-MtGH6,pBES-MTGHG6 and
pPICZaA-MtGH6 to express the MtGH6 by use of EScherichia coli BL21. Bacillus subtilis RIK1285 and Pichia
pastoris GS115. The growth status, enzyme production, purification efficiency and enzyme activity of the three host
bacteria expressing MtGH6 were compared and analyzed. The results showed that the OD value of Escherichia coli BL21
and Bacillus subtilis RIK1285 remained at 1.5 after stable growth, while that of Pichia pastoris GS115 remained at 2.0
after stable growth. MtGH6 produced by Pichia pastoris GS115 was 77 mg/L, and the purification recovery was 15.40%.
The enzyme production and purification recovery were higher than those produced by Escherichia coli BL21 and
Bacillus subtilis RIK1285. The enzyme activity of MtGH6 expressed by Pichia pastoris GS115 was 15.60 U/mg, and the
activity of MtGH6 expressed by Escherichia coli BL21 and Bacillus subtilis RIK1285 was 7.45 U/mg and 10.06 U/mg,
respectively, indicating that Pichia Pastoris GS115 was the optimal host for MtGH6 expression. The enzyme properties
of MtGHS6 secreted by Pichia Pastoris GS115 were studied. The results showed that the optimum pH and temperature of
this enzyme were 8.0 and 60 C, and the addition of 0.5 mmol/L Mn*" could increase its activity, indicating that MTGH6
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had a good application prospect in the production of biofuels.

Keywords: glucoside hydrolase; heterologous expression; host bacteria; enzymatic property

AV PR IE AR = A T R B ARO R T
AR . FRREFF . HEE . sl A
21 A KA 9 AE W A0 BE Y 3 (AR R Y
50% 2 AN EAO R FF Y T 5 A BRI L E R B
it ey ESOR BREFER, EA ST R
TE o AR 2 208 o WAL B n] IR RN LR E K, i
YR Ak — Al R | Rk BRI AR AL OB
KB W R R AR O, WOR TR
L2 22 0 TRLSOR) T AT F A= B RETROT &
A W) AR T RRVE AN X T PR 8 75 e 1 IR
B, SREE R R

T8 R I UL PR BT 4 R BT 5E b, A7
TE 2 PREBIML 4R ARG . — PR KA B (i
TR ZF AT B P B W 27 e R AR A A S A
B — R ARRE SR E A, 5 A T I A
T, MFEREMAGERTLEA4ER, E—FE S
WRMRGE iR i 2R RS AN h
M RSN e R I ST AR RS, B
AR AR, RO T

it o B R AR BEE B BB R AZ IR IT
S FAT T ST TS 00 B8 BU 47 4 3R il — ER T 5T

(B B e ECASE 11 T A TR 1 SRR
WEE, A5, YL MtGH6 A HAREH, fEXR
WA A . A ZEAUFT IS . BEAREERE 3 RPN
TR X MIGH6 755, A FTE
FAEFRIE MGH6 WA KRG . PR . 4lifklnl
WOR | BTG SR, DA E ISR R R
FikfaE, BIENFHEZEE MGH6 ) Tk H
AL ARE

1 MREFGE

1.1 #Rt

pET21a-MtGH6 . pBES-MtGH6 ik Al &
ZETAT IR RIK1285 f R EBE A Uit o i 52301
H B, ikl pPICZaA-MtGH6 . K 18 75
Topl0. KIAEAE BL21, HIREER: GS115 il
AR R 2= Y TR SR T de i LB 53R K
MR AR RS & 3 FhaE kR (e ER . B
iz . MR TB BEFRE Al s 2E AT i B R 2 5
YPD }i3:%E . BMGY Hi##5L . BMMY B3R5 0w
PR AR R IR 3 . SR SE e A S [ L2 1,

%=1 PCRETHSI#¥

Table 1 Primers for PCR

ElE B

FH(5'—3")

pET21a-MtGH6-F
pET21a-MtGH6-R
pBES-MtGH6-F
pBES-M{GH6-R
pPICZaA-MIGHG6-F
pPICZaA-MIGH6-R

AGAAGGAGATATACATATGGGTTGTGAAGTGGATT
GTGGTGGTGGTGGTGGTGCTCGAGT
GGCAGCACATCCTCTGCCCAGATGGGCTGCGAAGT
AGTGGTGGTGGTGGTGGTGCTCGAGTTCAACCGGCG
GGCTGAAGCTGAATTCATGGGTTGTGAAGTGG
GGCTCGAGGTACCCTCGAGTTCCACC

12 7%
BATBE AR 278 LW P oidtte 5 5%

1) #e45 Bkl pET21a-MtGH6 [ K 3% 75 B
BL21 Wb 5% . ik pET21a-MtGH6 #%
A Topl0 EVIERZ MM 1T ek, WA T8
AR RNERREMN LB PP a5, ik E
ek, FAIHERBUTR S, $AKEIR A E
BL21 ¥, 5|#¥ pET21a-MtGH6-F K pET2la—
MtGH6-R H T-#i % PCR %l

1.2.1

2) AT kL pBES-MtGHG6 H A B 25 T
RIK 1285 I AL S5 5508 o R APEARI LR T AUAl B
ZEFFF P RIK1285, FRECHEREZR 2 mL1xMC ki
Fidr, 37 °C. 220 t/min 3553 5 h, # 400 uL 1y
BRI B EP B, InA 5 uL B kL
pBES-MtGH6, 7£ 37 ‘C. 220 r/min £ FH;5% 2
h, 5000g .0, WEEDIE, B 100 uL IA)HIA,
WA T 5 RIBEZ LB b, SR Tok
pBES-MtGH6 HY il H5 28 f F [ RIK1285, 514
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pBES-MtGH6-F & pBES-MtGH6-R fil K% PCR
5k .

3) 44 B kL pPICZaA-MtGH6 [ B2 ik Ji%
GS115 M fb 5% %, #id54 pPICZaA-F Fl
pPICZaA-R ¢ B # /& pPICZaA , 5 £ 519
pPICZoA-MtGH6-F Hl pPICZaA-MtGH6-R 7¢ [
MtGH6 Fifh I, FILRA 3 R B, ff ]
EcoRI & Kpnl FDI IR 3EH By, 4 REYI=9)
HERE G534 kL pPICZoA-MtGH6, 55 A
Top10 /240, & A HBRERN LB 1
M i 2 BH P v R 00 0 o R TR IS LR RO
pPICZoA-MtGH6 Tt A 5o [ B4l v o 514
pPICZaA—F F pPICZaA-R I T 7% PCR KLk,

1.2.2 MtGH6 A8 a4 £ 3K B AT

1) MtGH6 HH i 7E KM 3% 4 0 i =ik B 4
Wro W RAEIA pET21a-MtGH6 1 KB A
B BL21(DE3)#:AP T LB 5353 (% 50 pg/mL &%
BHEZ)T, BRI ELARKNZL, 37
CTHFEZE ODgpo 2y 0.8, ILHT, A 0.5 mmol/L
1) 55N EA-B-D LA APTG), 30 CTIHE
48 h, ¥F MtGH6 MK ik. B .0>(8000g. 10
min, 4 C) JFWUEEAML, 7E5FH 20 mmol/L Tris—
HCI(pH 7.9). 500 mmol/L NaCl F1 20 mmol/L PKME [
% b rh KRR SR AN . 3 B0 (14 000g,
30 min, 4 C)Aid7€(0.22 um Filter, Millex), B&
LUTEY), SRR BGR, WR LET, 153
HLIEE, i Bradford A & AWRE, A
PR L

2) MtGH6 FHEF7EA B 2596 RIK 1285 H Rk
Kot o Feafial 21k 2k pBES-MtGH6 [Pk # 2
AP RIK1285 M T A AR . AR . i
AR MR EFRP) TB ¥, s AR gAY
WA KL 30 ‘CTF#E 48 h, 180 r/min &
O, WO W, fE WP EInIeK CaCl, &
10 g/L, ViEmiiRE:, 18 pH = 7.5, B.0(65009.
20 min, 4 C)JFE LG, S8 MAGIRE: 21
FIEE 100%, BORIHITE, 80%MNEN 3 Pk
DUUE, Tris—HCl 2% i (pH 7.9)E & TTHE, 0.22 pm
JEET YR, 1S RKAG . SR Bradford W5 &R
HWRE, THEH MR,

3) MtGH6 M EETEREAREERE GS115 HHiERIA K
IHT. K pPICZaA-MtGH6 JTik i 56 e B

GS115 4%FhF 5 mL YPD J5555&, 30 °C. 250 r/min
Fig¢ 12 h, B 1 mL B533M5% 2 50 mL BMGY 15 3%
3 30 ‘C. 250 r/min ¥55% 24 h, B.OWCEERIE,
BT 1.5% MR 50 mL BMMY i3k, iz
AR A B A K i £k, 30 'C . 250 t/min
Kigt 84 h RO EWe S RIEW; LR
G I AR E ZARAEIR 100%, BOUEDTITE
JEXTULE AT BN . WEEBTAS A&, 0.22
um JEMEEE, S2EE . SRA Bradford eiliE
BEWEE, THEH ™M
1.2.3 F%& & MiGH6 #94h1k

s MtGHO6 S N 2 15 8 5 T ORI 2T
#: " (His Tagged Protein Purification Kit, JfE Ayt
2¢), H 50 mL 55 % b A(F A 20 mmol/L Tris—
HCI (pH 7.9). 500 mmol/L NaCl, 40 mmol/L BKiHs)
PE¥ ., LA 20 mmol/L Tris-HCl (pH 7.9) . 500
mmol/L NaCl Hl 200 mmol/L B M g v i 2% e
W WHURRESEHR 15%MEAK, RH SDS-
PAGE L% alifb 3R, Bradford Pkl H K ik
B, 8 MtGH6 BRI
1.2.4 ARl @4 =69 MtGH6 #9858 7% ki

EEA 10 mg/mL ML 4R T 20 mmol/L
Tris-HCI ZZ 1t (pH 7.9 A 0.1 mL B MtGHS,
60 C 5 10 min J5, A 1.5 f5AF%) DNS it
FLAE RN, IREYEH 5 min JFE ODssy. £F
Y ZHMUIEEIE PE ) AL (U)E O AR AR 4 R
JEYI, AR 1 nmol 38 JEURE I B
MtGH6 &85 M FF R

1) pH FIEEXT MtGH6 M52 . HFST IR
STBETE ST ER0R , 7E 20~90 CHIRETLEINLL 10
CTH 1ANRERSE, W MGH6 7EARRIEE T 1Y
G 71, NBFZE pH X MtGH6 BTG A5m , fi
BT 4 PR pH (AR RN K% M . pH
4.0~6.0 AR ERZZ vP . pH 6.0~8.0 MYBERREE
L . pH 7.0~9.0 /Y Tris-HCl £ #hi . pH
8.0~10.0 M H A MR- A MK . £ pH
EHA NIRRT, Z0lilE MiGH6 RS

2) GJRBE X MtGH6 RS2 . 78N IR T
A3IMA 0.5 mmol/L B MgCl,, CaCly, MnCl,,
FeCly, CoCl,. ZnCl,, BaCl,, W5 A48 E T
X} MtGH6 TEHERZm, DA I 48 27 1A S

1.2.5
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3) MtGH6 18l )1 2% 5381 o ¢ Fie i [ i 45 14
T, W AN ] B VR B R AT 4E R (2~16 mg/mL)Xf
AR, ARS8 T2 280
1.3 HIENHR

SRHTEE UVitee MBERE BUR R GANEAZLIR )
EEHEIKE; SRR 2 H BRI A A AE K il
LA FP-1100-C iesk KR A BL21, AR ZE
IR RIK1285. HeaREEt: GS115 MyAyasfk;
K FH 38 B R BB A | B £ T fE g AR X
Varioskan LUX {15 Bfk & S ad 5 284k ;s R

2K

2 ZHREHH

2.1 MtGH6 7 BL21. RIK1285. GS115 dhfiit
HELEHER
Jiki pET21a-MtGH6, pBES-MtGH6., pPICZaA—
MtGH6 945 A ST UL 1. 32 NCBI W
) Blast IREHATZIFHI LA, HEXTES AT HEE
wit, WS A BL21., RIK1285, GS115 H1, B
7% PCR 455 (1 2) BRI T A

pET21a-MtGHG

N el e 5 ]

PET21aAMGHG-R

PBES-MIGHG6-F

pBES-MtGH6

<I:r}: ER}IM..-}: 5-};‘;3{-;-9 ColE Ori " AmpR | ,-\mpREfd]:;‘" KanR |€nngﬁﬁl<ra ori |>
[—

PBSE-MiGHG-R

:>]1PICZ -MtGH6-F pPICZaA-MtGH6
AOX Eﬁ}( o-BATF BiES SHIJJ AOX 1| F | T1F1 gﬁ}(mﬂ E%

Bleokg% CYC #1bF

—

pPICZaA-MtGH6-R

El1 pET21a—MtGH6. pBES-MtGH6 & pPICZaA— MtGH6 K Bl Bl
Fig.1 Plasmid profile of pET21a-MtGH6, pBES-MtGH6 and pPICZo A-MtGH6

Marker II1 1 Marker III

4500 bp
3000 bp

2000 bp

1200 bp
800 bp

500 bp

200 bp

2 Marker II1 3

1 A ELUTUR pET21a-MtGH6 R IAIRA 1 BL21 BV PCR 45 2 #5447 41k pBES-MtGH6 (14 B 2E fl T
T RIK1285 7% PCR 4555 3 B4k pPICZaA-MtGH6 B IERE GS115 YT T4 PCR 455,
2 EEPCREEHER
Fig.2 Colony PCR identification results

22 EMHER MGH6 EXMEFE BL21. FE

ZFTAFFE RIK1285, EEFREEEF GS115 RUFRIA
2.2.1 XIBAE BL2L. X FI0ATE RIK1285.
e fRBEHE GS115 th A M5 T4k

(A= Rt 2 e A A R v - BL21

MR ZEFIFFTE RIK1285, HRAREER: GS115 4K
Mk, WA K (B 3)rTIEH, Khkas
BL21. ASEZEHIFFE RIK1285 7F 4 h J5IFEA#EA
XA R, MY R AR E, ODgo BN
1.5; ERORBEREAERERD 40 h 5 EE XOF iRy,
P20t 10 h J5RFFAZE, ODgoo M 2.0
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654 WA A 22 i (H AR B2 AR
1.6
14}
12}
g 1.0}
g o8
0.6}
04}
0.2}
0 12 24 36 48
REFRI ] /b
15}
g 10}
S
0.5
00 12 24 36 43
7t fl/h

OD(\U[)

0 12 24 36 a8 e 12 84
B FE I 6] /h
A KWRAHE BL21 BRI, B ARZERATE RIK1285
AR, ¢ EROREERE GS115 A K4k,
B3 ARFEBEMEKEL

Fig.3  Growth curves of different expression hosts

2.2.2 KIBAE BL2L. AHAEFIATEH RIK1285.

He R mEAE GS115 A 7= 69 MtGH6 FaBag %
KR A BL21 Fik MtGH6, HJH5)
TR T7 BT, Lac MR TICERINES

Marker 1 2 3 Marker
180 000 180 000
135000 135000
100 000 100 000
75000 S o5 75000 S
63000 63000 =
48 000 - 48000
20 000 - 35000
35000 S
25000 25000 [
20 000
17 000
17 000
A

| IPTG JF i AR FRIA,; @A s, &
D2 EF, R Bradford B H ik FEH 2.70
mg/mL, &K 20 mL, Ey5EEEN 54 mg.
SDS-PAGE HiiF/5 & B, 35t Hig b oEH
Pk, T VERE RIS A Y R R UTTE TR A B
FIR(E 4-A). FRHFEH, nEEEMEEAEHIK,
B E FAFE TR A TRERE AR
PSR S T B IR IR TE B

DIANEESE AR I RIK1285 HiATE +, e b
W, AT, VRS A IR 1.53
mg/mL, AR 20 mL, HFEEEEN 30.6 mg, i
FZEAMIFF R RIK1285 B M LG Eh AT Y SDS-
PAGE Z5 5% 4-B)3H] MtGH6 A7/ T FigH .
SRR AT RESEAIN T (55K aprE, (dA, B 24T
A RIK 1285 A= 7= (R85 1 [ 35 3R JE v 0 idd

BeRmERE GS115 %3k MtGH6 I, HEshTh
AOXl, EHEMNHESTT, ERTRKED
MtGH6 , KU 1 L iE W It B b s, s
MtGH6 [ BT R 2.76 mg/mL, {AFN 20
mL, BFEEEREA 552 mg. MEEIREERE GS115 B
P S5 FR L ISR SDS-PAGE 45544 (/& 4-C)
ATLAFEH, MGH6 LT IE AR B AEE T LI
i, FEHRERTTRERE o 55 I HAREE W
FHEgRH,

4 5 Marker 6 7

245 000
180 000
135000
100 000

75000 s
63 000

48 000 e
35000 ?
25000 g
20 000

17000 !

C

I | W KIRATE BL21 WOREFRAE LI VGH 2 A RRA RO UE ; TKGE 3 N RBHRA T BL2L BRSO LN VG 4 AR AT
RIK 1285 (s VKI5 A S HOFT T RIK128S i 0ERNTIG DRI 6 e ARmERE GS11IS BRI JKi 7 A EEAERE GS1IS LWk iTR BT .
4 EAERA MGH6 HEHIRAGET AL EA B IkER

Fig.4 Polyacrylamide gel electrophoresis results of crude enzyme of recombinant protein MtGH6

23 HBHABKEE BL1, HEFHITF=R
RIK1285, EEFREERF GS115 £ /=8y MtGH6
WL E

M 2 ATLE N, BEAREERE GS115 A

MtGH6 } 77 mg/L, R # BL21 KAk w25
FFH RIK1285 472 Hy MtGH6 43 %N 56 . 32
mg/L; HEAREERE GS115 4771 MtGH6 RIS N
15.40% , KIpI% 4 W BL21 K My &5 28 7 FF B
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RIK1285 A2/ () MtGH6 [m1 ISR 431 8 10.37% il %2 MIGH6 fIsEis
10.45%. EJ‘IJ_'L , E'b‘jlf{ﬁ% GS115 /EEF‘zE]/‘J MtGH6 E/‘]F\z Table 2 Purification parameters of MtGH6
- N Oy - T IR EALH MIGHO! 1y o
EAARCRARER . AR RIRZENER ] SDS-PAGE e el (mel b
PE, M 13 MGH6 FUZRIAHXS 731 i 68 000 N 540 56 1037
(K 5), S5HSEMHEM. B ZFAUFF I RIK1285 306 32 10.45
EeSRIERE GS115 552 77 15.40
Marker 1 Marker 2 Marker 3
245 000 245 000
180 000 180000 245 000
135000 135 000
100 000 100 000 180 000
75 000 135 000
63000 75000 100 000
63 000
48 000 75 000
35 000 48 000 63 000
25000 | -
20 000 35000 48 000
35000
25000 -
17 000 20 000
25000

VKIE 1 A KIAIRATH BL21 KRB MIGH6 SE M2/ B 4h s Tl 2 A 2EfafT i RIK1285 ik MtGH6 EFIZNT s gh s Wkif 3 5

IR GS115 KB MIGH6 SEHIZEHT 4 B 45 53

E 5 ZFHER MGH6 HEMEN 7 EERNRAGE R RIS R

Fig.5 Polyacrylamide gel electrophoresis results of recombinant protein MtGH6 separated by affinity chromatography

MAXBFEEE BL21, WEFHEMFE
RIK1285, EEFRfER} GS115 4 ~H) MtGH6
EEE ML
T ARIZIE RGN T MGH6 H1E K #i%
AT, MtGH6 FEAN i 32 3255 1 Bl 16 PR
A—FE. (K 6) LB, SeREERE GS115 4771y
MtGH6 i ST 4E R BTG ik, N 15.60
U/mg, ¥ T ZEMFT B RIK1285 427 MtGH6
(IS 77(10.06 U/mg) X KI¥RAy A BL21 4771y
MtGH6 [{Hii% 71(7.45 U/mg). AfE E2iA0
MtGH6 PG /177 22904 R (R 3) o, P HN
5.80x10°°, Kuegiiti F KT FME Ferit

24

W 3 MR RGFEREEER, BIAREEE
GS115 Jy MtGH6 S pY #3515 3.

18

16} _I_

% J1/(U-mg ™)

KRIGPATE BL21 AEEZF AT B RIK1285 HeoRm%E: GS115
6 AT REITEEERER MGH6 HESES
Fig.6 MtGH6 enzyme activity expressed by different host

bacteria

#3 XRETAREEER MGH6 BEE M A ENER

Table 3 Variance analysis of MtGH6 enzyme activity from different hostss

Z5RIR SS df MS F P Ferit
21 1] 106.028 9 2 53.014 4 163.928 5 5.80E-06 5.143 253
HN 1.940 4 6 0.323 4

jSan 107.969 3 8




656 R A K223 (A SR BR2EAR)

http://xb.hunau.edu.cn 20224 12 A

2.5 MtGH6 HIEg= 14 R 4

MGH6 A A3 B R AR an e 7 i
o MIE 7 ATLIE L, HEWEGERE N 60 C,
TER B8 BRLBE Y5 (50~70 °C) R, MRS AT e
T 60%.

100
80
60
40
20

0
20 30 40 50 60 70 80 90

g/ C
7 AREEEET MGH6 BIEEE M

Fig.7 Enzyme activity of MtGHG6 at different temperatures

ME 8 ATLIE H, TERRPEIEET, MtGH6 1Y
Fifgs s, BEE pH (ERY FRE, JHEE S P
W HAE pH 6~10 JEFINA & B r e
BT, 7 pH A 8 1Y Tris-HCI Z& i
MtGH6 [IRHH M o

ARSI/ %

—a— Tirs-$hMB I —e— Mg
N BRI

S — HEBR- AR HNENY

Ful

H80f

&

-’;

= 60f

40
4 5 6 7 8 9 10
pH

8 [ pH KT MGH6 MBI

Fig.8 Enzyme activity of MtGHG6 at different pH
L1525 S B g - S el T O oS ] N R
L R T A A ek, XA Tk TR R Al e S
M, WIE 9 alIEH, Mgl Ca™ X1
B B2, 0.5 mmol/L i Fe*'. Zn®". Ba®
Xt A B S AR ME A s 0.5 mmol/L f Co™ X

2001

B B B &

B B B e

50 é é ﬁ é B

/ / ,.4:“ e f /..
e 07
/N .0 . 1.7

CK Mgz‘ Ca>** Mn** Fe Co? 7Zn* Ba*
SIRET
9 AEE&BETZFHT MGH6 BIEEEE

Fig.9 Enzymatic activity of MtGH6 with the addition of

different metal ions

JONEHERA B SR B Mo )5S, WS
PR ER S . RS S TN N, AT
S, PR A AR TR

WA REYHRE T MtGH6 g /7, e
HehJw g, 45500 10 k. £ 0.5 mmol/L
Mn* fE7E T, MtGH6 B9k CH $ K, MiE Lk
Keat 39124 (7.83+3.70) mg/mL . (72.01£29.01)/s.
HFXESH, WE KalKn [HH(14.10£10.37)
mL/A(mg-s). [FIF, ZEBA Mn™" BT, Ko ke
HI Kead Ko {H 4(7.78+3.08) mg/mL . (37.49+11.77)/s
1 (6.43+4.06) mL/(mg-s), HEM Mn*" fEIH 342 w5
RCERITAS ISR RIS I MiGH6 B 7] .

30 -

174E 0.5 mmol/L Mn**

~2st IR e AR )
2 20 4
5 ¥ ’ AAFAE 0.5 mmol/L Mn**
T e R
wa 10 ‘ ,I
e LA

Sl

0 &

0 5 10 15

T 2T 20 35 ) AR R/ (mg -mL )
E 10 MtGH6 EERMKRE THILLES
Fig.10  Specific activity of MtGH6 at different substrate

concentrations

3 Hr5Sitie

IR AEHAGHLRAERT, 4R
B TREKAR B-1, 4 WETEE, Rl RmnT
MRV R /N RS, TESEPRAE P A i B
FEEM . AT EY=n A S
HEAT AR BRI BEA  Y  BE 3RGA R AT
e, KipRamBEAWm K shJi2%, LR
R B, BRI AR AR IR BE, SRk
BRI AR RADT AfB ZE AT T BE % A1) P 45 Aol
BRI R I A E A, S LR
RN A el A=Y =2 5 e ) W2 o i E [
AN R, EAA T L2 A AR Y 5k S B
T, Rz L2 A Toll gy A =t

AwtgEr, DI KRG MtGH6 Ry 58 %t
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