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Ve S AR oF f AT B FR BR BR B RY F IR 3R0E
REGF TR R

IMBRE AR
(RIH KBS B B 5 S, W80, L 200092)

WE s HAEWE R FH ARG BN 5 AT (Geobacillus stearothermophilus) CICC 20156 oo B SR A R TR IR L N, M
S R M G RERR IR TR, B T AL TR 43 AL B G RERE GS115 RIS R pyrG SERIBR KR M54, SDS-PAGE F1 Western
blot Bl 7. #5415 His F510 /MG 8 A 7R Ab BB A Erh B3R T = 80 Wbtk 0k, e [ e B0 B i 25 30 R SR 2 11
TREZA K 29 ku, B EFUKE M0 30.7 mg/L A1 153 mg/L. R4 Gk 26 0, BB [GmE R L5 B8 i 5 2 52 11 1 1R T ity
AR RS 4 5 h 22 671 U/mg R 21 438 U/mg. B2 PETWF T SR, WD 21K 28 Gt 906 1) 0 410 IR R I 10 g 2 e R R A
—8, BT 40~ 70°C 0 F Y B BN BT IR, BE ROVIRBESN 60°C . 70°C ALEE 30 min, B PGPEEREAN S B R IAEA
FRIRTENG TR R BEE 22 A 76.7%F 67.6%, Bonth RIUFHIMAEE. 78 pH 6.5~ 8.5 36 [l N B RBO= GG E, & pH b
8.0. FIAWFF I RS T A [ A HER o 1 (00 HR IR 107 2 FRUAF BAT 2 1 G I 28 I R B P Bk v v R IR s M R A, 3L
o BRI RER IR R R 1 7= 2w T PR I e i, (05 R B B I B RIAANE R O TR AT S, BiE R
IR E VR IR R B T e FL AT 5 A 1 R A 5t

XA ORMRERNE, WERJIRNIEAAT R, BihEE, SRIREERE, RURRIE, BRI

ZFRPES Q182

R IR WG i (carboxylesterases, CarEs, EC 3.1.1.1)
ST RBEIK AR IRNE A BOR R FIRE I EZERG. PR T
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M. FRIREENG ) V2 N T & R A ) 4k 2 Fn i 25 1
A, AR IR A 25 SR i . X
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BEAE PR IR TR i 1 . P R B3, 0T ) 4
FoE MR A T R R g IR DT 2 A B
(Geobacillus stearothermophilus) & F. 43 W& #1132
2 CHPER, R R AR e, &
G T A A = K 22 07 TS bR N FH I 75 2. ARBFST
MG B I 2 FAT B CICC 20156 H g [ 3RS R IR
Wi Ml 55 DA, ) gt A B0 A% SR pYGL.2-CarE A
pPICIK-CarE, 4 &A1 153 Ak Mo th 2 & M54 Fi ke
FCIERE GS115, B SR T A e MR IR R Il 7 78
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[T i o s e = N s S P P (S e T 1= 4 - < D
PRI H TaKaRa 23wl s JFORLAE O 7 SR A% R 1]
R 5 W H Tiangen A Al G418 W H [ FE 1%
YR AF.
1.2 A%
1.2.1  FEIIRIDT ZF FOURT AR TR IR DRI R R

a. Sl BHEYE B FHE AW
GenBank 2> A [0 HIR U5 25 FRUM B PR IR R il 2k DX 7
FIsTE LA Ry g, b PL A P2 2H T
M ERIL RS PCR §735514). P3. P4, PS Al
P6 &M T BERIE RGN 51, T RER L i
K pPICIK il #2 1 I Wiy 55 (8 77 41 v 33 5 W) 1)
Xhol 1 BEVIN7 55 CTCGAG, Wit T #4151
WAL E DI s AT 2 R ) SCRAE, SR AT 5
45l CTCGAA.

Pl: 5 CGTCTAGAAAGAGAATGATGAAAA-
TTGTTCCGCCG 3" (NRIEZ N Xba 1 MGV £,
W £ R 4 2 R R ORS 2 R A B IFT KEX2 7 ), P2:

CAATCTA ACGATTCAA 3" (FRIEZ A Hpa 1 T
P R, RBERR 6 /N2 2 R % i1 4 ) His-tag).
P3: 5 CGCTCGAGAAAAGA GAGGCTG AAGCT-
ATGATGAAAATTGTTCCG 3’ (FXIEZ N Xhol 1
B V)AL, MR KEX2 7 05, W4 KEXI
7 45), P4: 5" CGCGCGCATATTCGAGGACGCC-
TTCGTAC 3', P5: 5 CGTCCTCGAATATGCGC -
GCGAGTATAAAA 3', P6: 5 CGGAATTCTTA -
ATGGTGATGGTGATGGTGCCAATCTAACGATT -
CAAG 3’ (NRIEZN EcoR 1 BEUINL R, FEZHN 6
AN R B 1 41 ) His-tag).

b. PCR ¥ 4R M We M KL 5. X 2.5 mmol/L
dNTP 4 pl, 1E. KI5 #14% 10 pmol, 10 x ZEii
5l B DNACE)T pl, IHZK 2 SAARR 49 pl,
95°C AZ 1k 5 min, VKV 3 min, Ml PfuDNA 24
1l R B 0IRA) S AT PCR fEMFEIT: 95C
AL 455, 60°CIRK 45, 72°C M 90s, fHFE 30
W, HeJa 72°C TR 5 min.

1.2.2  EA TR IR LS. ¥ PCR /™~
WHEAR A G E R P AT 2k, PR 1 P Dl
Xba 1 1 Hpa | 184K, 5 A0 [T 40 1) 22 il 35 2R
KR pYGL.2 4%, A KA DHS«, i1
RAG FEA VOB pYG1.2-CarE-his.  FH 119 BF 318 it

Bi pPICOK 47 2 A Xhol T IWEG I 55, M5
F T pPICY {1 A il k. ¥ PCR =4k 5 &
BRAEREP AT 4lith, et ) Fr B o6 H BREIPE A
VIEE Xhol 1 /EcoR T 14k, #RJ5 5 240 [FIBGH 1L 1H
TR TR pPICY 1EH:,  #Ak KJ AT B DHSa,
% 16 3545 B 20 JJU kL pPIC9-CarE-his, & F N 5
A AL TORL F R A DI BamH 1/ EcoR 1
DR S R IR BRI HE DA (0 B, IS5 AH [R] - A0 1R 5T
K44 pPICIK 4%, HAk KM B DHSa, ik
SRS 4 L3k TR pPICOK-CarE-his. 5 %32 &
KM K E A R Y b P i
o JTORLIH BRI S AR DGR v AT,
Y1 TR WD) S5 e 38R I R R A ) A T
. B4k pPICOK-CarE-his #4105 [ EE GS115
KA AL T IED, R G418 I ik 3% D15 B
T4 FORL pYG1.2-CaE-his #44¢ % gh 2 3 pyrG JE A
SR BEAPRR FH IR AR B / 2R & WA T,

1.2.3 EAURREGEE LKL, K PDA H KI5
A H ) EE LR R AT Sx107 2R T 100 ml
ACMS/N/P £5 730, F 30°C . 250 r/min $£3)) K&
e ARV R EUR B L, O e 2 ik y. )
W B2 JFORL L AL IR BE G IR BE TR A T MGY 59748
(1.34% YNB, 1% Hul, 4x10°% & &)H, T
30°C + 250 r/min $EBIEETE R Age=5; ARG 1E BMMY
R R FE (1% W R Y, 2% (1, 100 mmol/L
T 1 40 2% vh W pH6.0,  1.34% YNB, 4x10-%4:4)
#, 0.5%HED)H I FRIE, AR IR EUR B L
. HbRE ER R ] SDS-PAGE 1 Western blot
4T, SDS-PAGE 45 38R F 2% T 157 i Juiil o (ks
W, EL W RIEE AL SDS-PAGE ¥15 % 5 Jq
¥ A i # 2 PVDF i) F, 56 H BT his 1gG difk
Bz 44, RJGH HRP AL Pt 1gG 52 X
I, ECL & talgtmigs L.

1.24 EARRERMEEEN €. KA o Z88H7EN
WE R IR EERESEYE. LL0.01 mol/L (1) o- 251y 4y 5t
W, PR FIMREE, L o- Z8M0 W FE N AR AR,
CLA (E AP AR e bR HEIh 2. BgvE v A 0 -
BV /(Ueml ") = MR95 A BT o Z8W o x
BT/ (DRULIN (R BUAARR ). FR R IR S ) o
frsE X AE37C, pH7.0 (4T, 1 min 9
0.03 mol/L ] o- BAHR ZEBR VA TH R T 1 umol 11 o
25T T e POl 1 A — AT PR
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M1 pPIC9-CarE-his, % J5UkL DNA HEAT F7 41 Pl 5 Al
2 % R BTSSR W R (B 1), PP ECZ SOR RSN v B

2.1 BEREFANERRIERERREMF
H o

¥ PCR ¥ 143k 79111 DNA F B3 il 3 A\ i ks
pYG1.2 Hl pPICY ', FAFH L5k pYG1.2-CarE-his

Fr )4 K3k 780 bp, A A 4% 744 bp Mg R
ZEFOAT B PRI TG IR DAL e IR g i 12 1 DA K2 5N
RELSRI I N DD BERED) A7 . KEX {7 25F1 His-tag.

tctagaaagagad TGATGAAAATTGTTCCGCCGAAGCCGTTTTTCTTTGAAGCCGGGGAGCGGGCGGTGCTGC
TTTTGCATGGGTTTACCGGCAATTCCGCCGACGTTCGGATGCTTGGGCGATTCTTGGAATCGAAAGGGT
ATACGTGCCACGCTCCGATTTACAAAGGGCATGGCGTGCCGCCGGAAGAGCTCGTCCACACCGGACCG
GATGATTGGTGGCAAGACGTCATGAACGGCTATCAGTTTTTGAAAAACAAAGGCTACGAAAAAATTGC
CGTGGCTGGATTGTCGCTTGGAGGCGTATTTTCTCTCAAATTAGGCTACACTGTACCTACACAAGGCATT
GTGACGATGTGCGCGCCGATGTACATCAAAAGCGAAGAAACGATGTACGAAGGTGTGCTCGAGTATGC
GCGCGAGTATAAAAAGCGGGAAGGGAAATCAGAGGAACAAATCGAACAGGAAATGGAACGGTTCAA
ACAAACGCCGATGAAGACGTTGAAAGCCTTGCAAGAACTCATTGCCGATGTGCGCGCCCACCTTGATT
TGGTTTATGCACCGACGTTCGTCGTCCAAGCGCGCCATGATGAGATGATCAATCCAGACAGCGCGAACA
TCATTTATAACGAAATTGAATCGCCGGTCAAACAAATCAAATGGTATGAGCAATCAGGCCATGTGATTAC
GCTTGATCAAGAAAAAGATCAGCTGCATGAAGATATTTATGCATTTCTTGAATCGTTAGATTGGcaccatcac

catcacca tTGAgttaac

Fig. 1 The sequence of the carboxylesterase gene of Geobacillus stearothermophilus CICC 20156

in the recombined plasmids pYG1.2-CarE-his

The sequence of carboxylesterase gene is highlighted in capital letters, the Xba I and Hpa | sites are underlined, the dotted line indicates the KEX2

site, the start codon and stop codon are in bold italics, and wave line indicated the His-tag composed of six histidine.

2.2 EEBERAEEE A RIERIEN
2.2.1 SDS-PAGE ki il & 41 ¥ W% Bs l % 15 .
SDS-PAGE I 8% 4k. 1 32 B & B i vh R 1A 2R

. 4558 BoRIES T 29 ku A0 HUIL— 4100
fR4%H5, TIRTHRZE pYG1.2 AL B8 1 35 T M54 Fl
@ 3 4

2%‘2‘ Eﬂ.

31 h‘u.':
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Fig. 2 SDS-PAGE analysis of the recombinant carboxylesterase

(a) Recombinant carboxylesterase production in medium samples of cultures(120 h) of transformed or non-transformed A.niger. I: Protein molecular

mass marker. 2: pYG1.2-CarE transformed A. niger M54. 3: pYG1.2 transformed A.niger M54. 4: Non-transformed A.niger M54. (b) Recombinant

carboxylesterase production in medium samples of cultures of transformed or non-transformed Pichia pastoris GS115. I: Protein molecular mass

marker. 2: 72 h cultures of pPIC9K transformed Pichia pastoris GS115. 3~ 5: 24 h, 48 h and 72 h cultures of pPICOK-CarE transformed Pichia pastoris

GS115.
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2.2.2  Western blot f il B 41 AR IR MM £ k. H 4
W RILE 4 SDS-PAGE #)+6 %5 5, #&E AR
A% PVDF L, SE U his 1gG Pk 5 2 4545,
S8 J5 H HRP Frid ) EPi il 1gG 52 WY, ECL %W
ORI ELE . K 3 ATLLE M, T &
FIEE [CIERE B R 18 LI AE 29 ku AbA FIA 2 AHX Y
(R 4% H B, 172 TR RN 2 R A R 340 T 23 W 1 4%
i IR, AW LA A B 43 WA I R IA () FA T D7 2
FRRT B PR PR IE I 1T I 2 RN S IR REAS 5 R0k
(IR R G .
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Fig. 3 Western blot analysis of the expression

of recombinant carboxylesterase in medium
samples of cultures of Pichia pastoris
GS115 and Aspergillus niger M54
I: Positive his-len6 control. 2: Protein molecular mass marker. 3: 96 h
cultures of pPIC9K transformed Pichia pastoris GS115. 4: 96 h cultures
of pPIC9K-CarE transformed Pichia pastoris GS115. 5: 120 h cultures
of pYGI.2-CarE transformed A.niger M54. 6: 120 h cultures of
non-transformed A.niger M54. 7: 120 h cultures of pYG1.2 transformed
A.niger M54.

2.3 EBRELFEREEIE TR E

IV oo 2 W20 5 A BT 0 A 1M T TR A Al 0
P, 39 T AN G SR I (A R SR L I e s,
20 N I B AT 2R v 1 I o 2 LIRS 4. A
R 2 1 R B VEARAR, 2 s 1 )t 1

9, ZB 5 R(120 h)BEIE Tk de e e, e BV A
328 U/ml, B 5 MG3E T B, 5P IR BEAE B 97 00
2R, PEEFEEAL, ZEREERET S, RE 4R
(96 hyik e b, I A BTG A 696 U/ml, 2 P2 i 7

RIBM 212 4%, ZJABEE 1R,
IEHIR BB B AL B R G Hr ], R

o5 5 RIRMREERE ™ o4 15.3 mg/L, 0708 R I
WG 4 21 438 U/mg;  HEIGEERESS 4 TR IR BERG
W4 30.7 mg/L, HALHE A IBEE N 22 671 U/mg.
AT, SRR B G BRI B B S B A B, B
PQIF BRI S ) i BT o™ i T .
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Fig. 4 Activity of carboxylesterase produced by
recombinant fungi in different cultivation time

o—e: Pichia pastoris; A—A: Aspergillus niger.

24 ERREREEIENHIEBEMMIEE

FYVRIRTERE I BOGR W 5 R, AR
L% (20~ 80°C )4 11 Tl e FR PR IR G IFI VG 1, BRI
P R 2 i 85 3 TA R G 0K T2 I (1) S L e
—8. R EoR, AR LTF, EAURRERRS
PETFE, 22 60°C MG A f . 70°C I b B AT 8w
BTG, IS T R d5 0 S NI 1H) 50% LA 1. {H
BEAG R N AR SE - TE, B PE S TR, 80°C i
JUT-AS BB
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40t

N}
(=)
T
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(=)
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t/C
Fig. 5 The optimum temperature for

recombinant carboxylesterase

®—e: Pichia pastoris; A—A: Aspergillus niger.
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W /K 4 9 AE 40C . 50C . 60°C . 70°C
80°C {4 10 min. 30 min, i i 5 PR 15k ¥ 11 7k
AR I R S R i B E I, NI 6 BT R g AR mT
WL, BRI RERE 8 R IA R SR I8 AR M # g
SEMEAT B ZEELE 60°C (H LTI AT S R E
AL IO G SN, 7E 60°C BE A AL P IN [A] 1E
K% 30 min, BEVEBEAT N FEAEATS R oK A B A B TS 1)
80%LA . 70°C I AL H 30 min Ji5 HE G2 RF RIS R
PR BE R AR BEE h 76.7%, i3 I8 T2 R IR G
BTk RGN 67.6%. BEAWEME—P LI, B
ZBTR %, 80°C 4K 10 min U JLF-INAS BIFEIE .

120

60

40t

Relative enzymatic activity/%

N}
(=)
T

(=)

t/'C

Fig. 6 The thermostability of the recombinant CaEs
e—e: Pichia pastoris treated for 10 min; A—A: Pichia pastoris treated
for 30 min; m—m: Aspergillus niger treated for 10 min; o—o:

Aspergillus niger treated for 30 min.

2.5 EYRRILAERE &S pH {EFA pH 2 E M

K AN IR pH AR 28 P R e 1 R VAR &
Fo R TR W I AR VR DU 2 7 V2500 s . AN IR) pHL (.
SN AR 2 S (RS maan i 7 Bros, BB 7 mrg,
B P RERIT R il 25 = 25 119 3 2R IR IR I 1Y) 5008 S Y.
pH BEFATEAR — 5. AR IR BB 1 5038 N pH
H 8.0, —HAE pHT7.0~ 8.5 (R NAK R, EAHAR
P 0 R AFDO BV A . M )R VAR R pH < 6.0 Al
pH > 9.0 W R TR G SUR T .

¥ g A AN TR) pHAH 19 2% vh h 37°C Rk
30 min, ARG HEARHE VRN BG4 R 8
N, MW 8 ] F AR IR EEREAE pH 6.0~ 8.5
YO A LA e, TS IRFFAE 75%LA b, 75 pH <
6.0, pH > 9.0 I s T %

120

Relative enzymatic activity/%

Fig. 7 Effect of the pH on avtivity
of recombinant carboxylesterase

®—e: Pichia pasioris; A—A : Aspergillus niger.
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Fig. 8 pH stability of recombinant carboxylesterase

o—e: Pichia pasioris; A—A: Aspergillus niger.

3 it it

FRIRERREE YL B2 T AL AR 2L
VIR ORGP ATy A AR, B R
PR MR ST R E — N, JE N T SR S n )
2. ABRIRNENEAS o) IO e v 22, IR T3
. ASSCH cARIE e HIHE R REAN 28 il 5 1 P
HHRIERGE, B w20 AT PR e Tk
(13 A IR 07 2 PR TR PR PR M

PR BRI AR G N ] ) i IR BRI AR
g8 BLRWEREY) THAERETR, AT RA 52 iz
FEA% S PR )T AOX1, kWi E, K
L2/ G ST 0 Y WA T M NS ML 29 R B VR ESS
B pPICOK — AN By k2 FLAf ity 1 AR IR DA 19
FIL AN R R RE H 5 HE R IL. SDS-PAGE
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S A DAIESEIX — 5, LA H 2 BE G R R % |
HPAMNEEAR KRR, SEFREDLEA
L5y, At — D ali LA B (et TR K
Ji 1.

MEEE—MA AR EEEN LR
B CBRR TR S R T AU SRS IR R IR L
N A0 9 o) A B N 59 VA B - S P O 2 S|
B4 5 TR 2 BARKE L. LEA ST FE T AT
N TR g Bt SR IL RN, R R
()L DR AR A 3 A T8 2R A R U S AR VAR AR 1
FUHRRAZ AT -5'- BRI R (pyrG) 2k DA e A 2 1
M54, ZRGTMRIEMETR pYGL.2 & —F 4R
ok, B BERT AR R AT i i &, SO ARG 3
ARGk b, 1200k SO — PRl A R R
IR, B TR AR E KD B (glad ) FE R )
JA B TR glaA 1T 498 A2 R 1) 3k F] 1 B
1M glaA BEPH A 31 7 220K L B Rk oAk vh i I
—FPRRE BT, FRATVKEE SR ZF AT R R I
FEDR Al AN Y glaAd FEDR S 0T, XK AT AR
FERIR R IA.

BT ERWMAFERIEREE AAHR A, A
VRO I FE DS TR T BORE g FA T 7 28 PR B R BR TSR
it HE DXL 23l e N R IR B GS115 AR il 45 M54 iF
Ik, SR RAUESE, FRIRNENG(E MR i & AR T
PR RE 8 RAG m R b eI . SRR 5 ORI
Beid, 4328 Uml. MR IRPERESS 4 KBRS e, h
696 U/ml, K2y &R A MG T 2.12 15, &
W FNTHE,  ASSZG A FE 20 P B R TR IR I A7 i
TN 153 mg/L, A H RS 4 21 438 U/mg;
2 2 BE R IR BE 504 30.7 mg/L,  HL07 2K 111
WEE ok 22 671 U/mg.  HUAR HE 4 19 BE B ™ 2 W 4
TR AR e, (H PR I RE s v B 1 R R S
PERITCUA W2E 5. A R T ilAS (1) BE (G BER R
T P 262 v 11 i D] 2 B ey T P i A T B

Delroisse %5 U9 3% % Bt ol #0 25 #5 (Tribolium
castaneum) P HaBEHE N 7E B [T BErh R 0L, Rk &
A 7 mg/L. Pesaresi FE007E K+ B KI8T 4 %
1 5 Jfd 18T (Pseudomonas aeruginosa) PAOT [1)J4 & I
filg L LKL, FA7 2R T B TS A 18 900 U/mg.  Soliman
SN VDL 1 5 4y B A B iR e R 2 R A B
(Geobacillus thermoleovorans)YN, K FL¥2 1R Tk il 36
RIE K A e 0k, B 2 S 2 902 U/mg.
Magbool Z5UUE il B FRT 2 IR IR i 6 DS 0 K b A T

Rik, WATERAMET A 1735 Umg. A0, A%
Hh LA I (R SR IR T 1l ™ e T BRS 12) 2 B e ).

TR E WA FH AR I R R 2 — 2 B AR E
P, ARE 0 b P oo il ) BB PR T B
T3k . Magbool %5 IZE K g A 1R A 38 3k bl M B
(Bacillus subtilis) R PR IENE, 7E pH7.0 &4 F, T
10~40C Behase, {5 45C I EgERIE R %, 50°C
30 min 54K 2 ME. Mnisi ZE0908 5k 45 2 SR
(Bacillus coagulans )RR BRI DR 7 K i 18 K18,
HHGERE N 50T, 65T LA REGVE LT k. (H
AT — SO L R 4 B e AR AR E PRI R KR TR
P, 4 Park S5 VSR TE KM AT 181 3 3 IR B I T s
Sulfolobus solfataricus P1 1R RN 15 il 520 85°C,
80C W H 5 RIRARWEHE A 41%. Soliman ZEMPIHI K
JV I T A 1) e il e s 2 PR TR R TR IR 8B 1 60~
65°C AT KR TE, 7E 70CAE] 1 h s AR 2 W]
B, AR R AR e T T . AN
50 2 2% 1) 9 i L R TR i T ) g 3 L S 60°C
70°C I R AT B s B PE. % BEAE 60°C INAH A&
E, FAALBIXEEE AR /N, 70°C AL 30 min Jo
BB I RER IS IR IR R M i ARG 4 76.7%, R hE
AL HE AR IR NERGR R A 67.6%. X Lo il
HRA T RAF N H R

AW R ATE BT AN AW
Montoro-Garcia 55V K 1) —F 10 3, 1% SCHAE X
Geobacillus kaustophilus HTAA426 [¥775 1 el A gk
1T T eI A R AT B TR AT T 3R0A, Bl X
XPIZBEVE U TR, BRI AR R I, ABFST
FIE I AR TR BRI 5 IR T8 R IR R g 2 (R A7 7E
i B R M, AAE BB 326 AT 1 ANBR IR ) 2
(C—T), I HH I e iz HE R HH T 2 1) R R AL
NIEHE WAL, A, PR I P BTG A
FE Tk pH e A5 7 18I R A7 11 v S R AR AL
HEE RPEIR, Geobacillus stearothermophilus CICC
20156 5 Geobacillus kaustophilus HTA426 7] BEAF(E
L EORIRE, AN TG e N K i it
B B BRI e B2 RIS PRV A [ BB, B8 1 B
SRR IR, IZAR BRI BUSAS 23 R 18 32 AN (7]
TR U

AHIFFEN FH P b 2 TA 2 Ge 3R I8 (1) E 4R T 1 s
IR RP A — 2 T ANERE RS, T2 K
REFEIE IR RN I 11 sy 1 T2 0 ot 2 1T P g™
. AHZE LB F [ RERIE AN £ 1 T 2 R
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T MR e R, s MR EE R AR IR S
YRS TN AT 0, DA PR il 5 R
B RGBT s Y A (R it

BATLEE XS PR FRIE RSG5 vt rh, 91
W& P 107 ZF AT R AR BR ISR (14 C i I N8 6
AN IR T (His-tag) (A bR, X —J5ii e
T RIEE AT L, 53—yt o R R R
(KRt — D aifb (s s it 705 (I 4.

2 % x M
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Heterologous Expression and Characterization of The Carboxylesterase
From Geobacillus stearothermophilus

SUN Jin-Xia, LIU Zhong-Bin"
(Department of Pathogen Biology, Medical School, Tongji University Shanghai 200092, China)

Abstract  The carboxylesterase gene of Geobacillus stearothermophilus CICC 20156 was cloned by
bioinformatics technology and then was inserted into the expression vectors pPIC9K and pYG1.2. The recombined
plasmids were transformed into yeast Pichia pastoris GS115 and Aspergillus niger M54 respectively. It was
revealed by SDS-PAGE and Western blot that the exogenous protein of about 29 ku with a His-tag each were
secreted by the transformed hosts into the external mediums. The concentration of recombinant carboxylesterase in
medium excreted by Pichia pastoris and Aspergillus niger was 30.7 mg/L and 15.3 mg/L respectively. Bioactivity
assay indicated that the carboxylesterase activity was 22 671 U/mg for the enzyme expressed by Pichia pastoris and
21 438 U/mg for that expressed by A spergillus niger. The research results also showed that both enzymes expressed
by the two kinds of hosts possess similar characteristic. The recombinant enzyme exhibited thermostability with
optimum temperature at 60°C and remained 76.7%~ 67.6% activity even after incubation at 70°C for 30 min. The
enzyme also showed a broader pH tolerance and the optimum pH for the enzyme activity was at 8.0. This is the
first report that the thermostable carboxylesterase of Geobacillus stearothermophilus was highly secretively
expressed in A spergillus niger and Pichia pastoris. Though the amount of carboxylesterase excreted by recombined
Aspergillus niger was lower than that excreted by recombined Pichia. pastoris, the engineering Aspergillus niger
may still show a better perspective for potential applications in biotechnological industries, for no inducer is

needed to get crude carboxylesterases in the culture supernatants of it.
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