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Construction of Recombinant Thermo-Stable Catalase Engineering Strain
and Optimization of Its Fermentation Condition
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Abstract: The gene encoding a thermo-stable catalase was amplified from the chromosomal DNA
of Bacilius stearathermophilus 1AM11001 by PCR. It was then inserted into the temperature
control expression vector pBV220 and expressed in E. coli JM109, The fermentation conditions
were optimized both in the LB medium and semi-synthetic medium. The results indicated that
both of the inducing time and the length of inducing time were 5 hours and the maximal enzyme
activity reached 72, 9 U/ml. in LB medium; The maximal enzyme activity of 131 U/mL in semi-
synthetic medium could be obtained when keeping temperature at 30 'C for 4 hours in the growth
phase and then shifting to 42 C for 6 hours,
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Bar.H AT EA SN TR EEAERE
ARRESTEEREAOER L, BEASELHST T
fhd: =3 R P Lh RAT Mk MR £ TLE e o AL
ABREENFFRBEN L EAER, HEAERL
F AL HEME A K1 E Novozyme 27, EERET
2B HY T B BB (Aspergillus niger), BX
B SR B R E R, RAR, BN
BorEv M RS B R A&
TERAXEB. BEACANEARERTER
(Thermoascus aurantiacu ) = R ETH HGL S A H
BESE AL HMREBE T A =0,

RIE T W AE B 4T & ( Bacillus stearo-
thermophilus) Mid EILHABERERE R 70 C. 3
HEN CHEATHUBERE~TA. B TiXx&
RS, FHEARENSENANEY. &
B HEEUBAMEYRBETS RS BTER
FERERFGSTAGEREBESEE. U
HEIEEMIEEERBERERES AL
REBNFANFEZERERE. KBAERAE
BRHEFHFERHETEMFRA. Bk, AR
DNA BAHAWERETERBE DT ELE
BENTHEE M AABREFHNBEERAEFTERXR
HATHE.

1 #H#E5FE

1.1 W#HPERR

EEXBITE IMI09, fEF EZRERF.
FE R By 4 H2 4T B (Bacillus stearothermophilus)
TAM11001(ATCC 8005) iy B 7R 5T A 2 Jif JFI 028 )
Wb, RIERERE pBV220 & P BB EFE#
EEREEMRAREHBEHED  HIIFRER
WRFENE B SR MR,

1.2 BFEREREE

LB #34 (g/L) . E B RE 10, BERR B 5, HILHA
10, pH 7.0, % 1.5 g/dL BN LB B &%
B EAMMAETEBSEZE 100 pg/mL,

ﬁﬁﬁ%% (g/L): jﬁﬂ(ﬁﬁﬁ 10,NaCl 3,
(NH,),S0,8,KH,PO, 4,K,HPQ, 15,MgS0, 0. 1,
HMETERE® I mL,pH 7.0,

WETERWY (g/L): FeSO, - 7TH; O 40,
CaCl, » 2H,0 40,AICl, » 6H,0 10,MnSO, » H,0
10,CoCl, » 6H,O 4,Na,MoO, + 2H,0 2,2ZnS0, -
7H,0 2,CuCl, « 2H,0 1, H,B0, 0. 5%,

MPEF RAFERAEMESHER. BEM

TE4 5 mL & LB #iR4% T 30 'C.200 r/min ¥
FAREHRERS 2 UNEFERE—K.H
&4 TR 4 h BN BB T,

EREE REANHTLUERSI S 2 Wi
MEEARE 50 mL LB ¥ S REFEMN 250
mL B, 4 B HTRRE.

1.3 TEEMRKH

% H JE Ctryptone) FIBE A #} (yeast extract) i
#E Oxoid 475 KBFANTAR EcoRT .
Pst1 .Sall W ¥:#EEEEF CIAP. T, DNA £ EH.
Tag DNA %4 B8.Pyrobest DNA B4 8 .DNA H
WA FRBIFHEE G Takara 24 7; BARAHEI 4
FTHREFRENE LEETEYTRAR. LB
FAEEEREN A E=4 8.

1.4 EERESHI AT E TAM11001 32 &4k DNA
R

BB R AE 50 mL LB 1 3: 58 250 mL 4R
¥, F 55 C.200 r/min {EIEF 24 h, BHEW
F 4 000 r/min B L> 15 min, 2 BRI
|E G & DNA,

1.5 DNABEZER

Bk DNA #8 . gifl B0 53, BRES R
Rfl & Fele, BHENT R EEEFSRIMT)
Frdrsk. PCREYaeREBEFEYITHE
A B2 A PCR =ikl F S/,

1.6 perAEREN PCR Y14

R IE NCBI B A A K IR I FRFE T £k
LM E (K FEH 2 196 bp) A& pBV220 KF
BT A R F S8 perA HEA WS4 5"-
ACCGGAATTCATGGAAAATCAAAATCGTCAG -
35 F 8 87: 5-ACCGGAATTCTTAAGCGGT-
GACCGATTC-3 . Jl¥ ki FABERBEAS
PR A& . ‘ ‘

1.7 EHERARR MR EEEAE %

¥ perA FEH T B R X H A pBV220 .17
B3 4 Jf R pRV220-perA, FIFIE 100 pg/mL &
¥EBEMLB EHM BRI LEE REER
W ML T R TR A R £,
1.8 TEHLEBEFIE

B 50 mL BB T 3 000 r/min 2.0 15 min,
WS 4nAe, A& TF 0. 05 mol/L pH 7.0 MR 2
WA, A B ® 10 min, 8 000 r/min .0 15
min FEMEE. BEONERNERAQFHEYRH
FA L B, 0. 05 mol/L pH 7.0 B 8RR 28 W .
0. 01 mol/L H;0;. 240 nm T & O EKE L,
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5 £ 4 #H K F R

#2558

5 s DR —WRSAMHE A TR T EIE .
BMELBE(DEXLR 25 C.pH 7.0 ZHTH2
R 1 pmol H. O, BB H B B, B oo —43.6
L/(mol »cm),
1.9 BEEERME
B B A6 BT TE 600 nm B ALH R

FBE{E (ODioo ).
1.10 HEIE 8§ SDS-PAGE £k 54

. B1mLERTFS5 000 r/min B L 5 min, F -
WoHEEFEE 20 pL EB T AP HMA 20 uL 2
X8DS FHREBFE,ESNEEH 10 min, 8 000 1/
min 3.0 10 min, B 20 pL - # # #1T SDS-PAGE
Bk, EReRERRe, Re, BT REHRNER
£KH,

2 & 3

2.1 RBERXRGEHERNBIE
RERAREMWERLAE L

pBV220-perA
5880bp

H1 pBY220 F pBV220-perA B EH
Fig.1 pBV220 and pBV220-perA

LA 7 #08 B 2 L AF B TAM11001 He 3.4k DNA
HRBHAT PCR ¥ R perA EA,PCR W2
eh{Eaifh ., EcoR T BS4T . B2 B4, £ T, DNA 3k
MERT S 2 REEIE L3Rk pBV220 ik
EEEEFYRALREFE IMIO. RESH
100 pg/mL WY HFE K4 LB ¥4, 30 CHERT
W. BLFULDHEHEFHREON, AT IR B
B WBIE LA 2), IR BRI SR 21T PCR 4734

WHECLE 3). HRAE L Sangon Y TR
ABREERARNERF perABAMFH,ZA
5 Genebank i MNTL—H.

bp 1

23130 ——
Q9416
6557
4361

2322
2027

1. ADNA/Hindlli ; 2- EcoK | single cut of pBVZ20-perA; 3.
Se{ ] single cut of pRV220-perA
M2 pBV220-perA BYARLIH iR
Fig.2 Enzyme cut of pBV220-perA
pBV220-perA % EcoR 1 Bj4] 3.6 kb 1 2. 2

kb KAERWNF &, HETHRBRDEKS,
=W perA ZEE R EZBBAE pBV220 . BE
pBV220-perA 3 Sal T BEVIR AN perA ZEMWE
R#E. BUBEREREIEHEE 4.7 kb,0.6 kb fi
0.5kb B 3 &R E, LI REAHRE pBV220-perA
FH perA BENIEEE.

1. A\DNA/HindIl 4+ 2. PCR product of pBVZ20-perA
B3 pBV220-perA ) PCR ERH5 R
Fig.3 The PCR analysis of pBV220-perA

MK G R LB NG —F5BRRNGF
BFESEAAMERRAEAMIKE,
2.2 EAWNSHARER SDS-PAGE
MEH SR E pBV220 8 E. coli JM109 K 3¢
FOMEHBEE 0 CTHF4LABER CTH
R&kE. HELBRE QR DI ETT SDS-PAGE
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k. HERHHERENFRTFEIELS
BEAEN 4 TREREEFRAME S EEX
/A Fy 87 500, N kSR (WE O W LIRS, 53 R
L, BEARHRER —F 5B AR RE
W, ARATLUERFEERBERBEXTAGRARN
FHAF AT A BB

1. BERMAN G FHEBRIC 2. M09 « pBV220-perad, 3.
IM10% « pBV220

B4 ¥HETAYE B SDS-PAGE
The total soluble cell proteing SDS-PAGE of
transformed cells
2.3 EAEELBEFRETZEBFFORLE
2.3.1 LBRAEVHFHAHTRMLCALS K
H¥a BIRNPNEHESEMASEHREX
PERANEW. FRLE S, EEAWEKYMHE
KRG DARBEE 42 CHITHER TUKS
BRELAMEMRIEKTF (63.6 U/mL), X
ERBHAMXECE R FIRE 68 Xof 88 %,
REENENFER AR RBEERME TE
KEHHTERHE. B R SR A EELSE,
{518 B Rk AR B B B T BRAEG

70

Fig. 4
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Fig. 6 Effect of inducing time on the catalase expression

2.4 BAHEYANEFEREBEENHRL
241 FEAFEFATREAABRAEMAL
AR FED M 5,10,20,30,40 g/L 6
Fp A R v B B9 W EWE, £ 30 C,200 r/min &4
BHIERE A hLBREREA 42 C,200 r/min &4 T 15
74 b, M EEEIKE ODyo, ME 7, XHEHRE
WHER 10 /L B, B E M B L BIR K, A T 2585
REREMEN, BEEEXETHEYE. XS
THEHEBAEREORM, AR EY
£, AT FH pH EAM T M, BAMH THENE
.
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Fig. 5 Effect of inducing time on the catalase expression
2.3.2 LBRAATHEH M S TRLAHEA

#¥% LBEFEFHIFEIN T ALAEER
HERLE 6. EEAWGIRFAIIREEHENTH
1, B T PR 4R 3k B B 9 0 9 6 [B] RO 22 4% 1T
mEALALERRERPEFRSERNEH S h
R E (3L 3 U/mL) , BB R ESJEF N5 h,

WMEERERE (/L)
A7 HEURERBEENHERRERER pH @EHER
Fig.7 The effect of glucose on the bacteria growth and
pH
2.4.2 Fo&aRFETEFHATTAALKS
At ¥h EERERBFETREREZANE. WH
FEEER S h AGTREE. B8 BN 4ER
B A 4 b, PEEERE B R 115. 2 U/mL, Hhit
WRWREFERA MAEH RN BEREAR
BAEAHTHERREIHERE.
2.4.3 XSABFEAPTHFIHARASLIRLE
BemnHea G RERE TR E R
HELEMSRHBERLE 9. EHFHNHAMAS
b FFAEM 4 ~7 h ZHT . EALERERK
FHEES 6 h A XB R, BEHH 97.8 U/mL,
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E & & # K #F #®

B 1 %% % BB < BE SRS 4 6 b

RIEMLAFHERHHU DB ERE
(6 h)H#EAT AL B, W R B (R AR A L, W45 5 R
FEP PR A% 131 U/ml, b7 LB 35 # 5
BET 79.7%.
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Fig, 8 Effect of inducing time on the catalase expression
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Fig. 9 Effect of indu_cing time on catalase activity

Pl K Im AT 6 IM109 BB RRB KPR LEHE.
R TIREN BB ERE—ERERE T,
BEHRFERE . FINBHEINRKE. . M
WE . TE LB FRESR, B IMES NRER
R B 5 hy R BEIAT 72.9 U/mL;
EF A RHEFREP, LR CHEF4HFT LT
BRI 6 b, CHERREE 131 U/mL,
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