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 E APCRABTHMEFRAF S« MAKBESER. SIABBREHRE pBV220
th, BPEMARE pALDI. pALDI H1# ALDC BHEA KBATEPARERE, GEHENHE
PR 80 AT LA L, HEIRUMG S EKIR A 200 &1%. SDS-PAGE BAM S %W, K W DHSa
(pALDI) &35t ALDC SA MM E B B 40% U L. HRTEARERENE, KBFE
DHSe (pALDI) #l HB101 (pALD1) 4+ BIFE T # 4 E 1 | 30°C AR5 3% 50 AL, 41THEF
FAetE, DHSa(pALDD)ERFED SWE, KRR AREE, HBIOI (pPALD) ER/FET
InE., EEEARE, HAESSWE, ERERNMMBL G 70%.

¥@RiR o ZMAMBKRME, EREREX KBHHE

a—2 B 2L M I $8 A8 (a-acetolactate decarboxylase, EC.4.1.1.5, fiiff ALDC) #itba-&
/788 (a—acetolactate) WIS E A, MR 2 {818 (acetoin; 3-F %2~ T M)A — R 4bBk.
ALDC e & ok A T B it 7, SESRRAY, jh, BHETRMTES
WA Z B e, FiCTHEY, RATMILF A PR 1 LBk ALDC AR,
BIH ALDC R Ze /SR R BEIA R, BB R AF. (0 H AR R I 5 bR AR TS A AR
(R0, B A A R AP PSS, BE B PR BRI EOE. Diderichsen %R
HHAFE ALDC B H R 2 K BT B AR S RAT b &5k, BEAKER. BREE
% ALDC R SR AMRE. MESHE LM ER, BRI ERE &Y
F. Wi, ®APG ALDC £EEIAS PP, B3 TR KB 5 8 5 8K pBV220 F,
i ALDC &2 #&ik, X ALDC ) Tl 7= B 2,

1 Mg &
1.1 EEsfEN

Utk 9 45 % FAT B (Bacillus brevis) ATCCI11031 2k B 3% B8 B B AR 3 0. BURE
pBV220 % E BB B R ¥ 5K S HE, 3 PP BT MRBFEBRERE, TR
EAMERA, FEERAES. ZEE KB E DHso M HB10) X4 K3 E R A3 Bk,
1.2 Eft

TADNA EEME TAMEERNE QK TREFES 5 5% A Promega 2 A,

* LR ERMEESTHWA.
A F 199643 A THH T,
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Sigma 247, EEAF, PTHEEMHZRKIEA VY. TaqDNA XMW A PEM Fik
BAEEBT AT, W RS A RO % R A A e,
1.3 EFEEMEHREE

LB i#HEH THEER, BEREFERM 1.5% G, BEAREEFtedmeEn
MABFEFEEE SOpg / ml. HAFRMA 5 FHEBEE UGB N 30C,
BREFREN 41T,

14 STFREEARANRE=PH SDS-PAGESH

& MOCER [6] 317,

1.5 PCRIIPEHMNERY 18

WIS HHATHE ALDC 2 HMN DNA B39, @it fal T Eg9:

24 1 5 TAGAATTCATGAAAAAAAATATCATCACS

2 2 5 CCGTCGACTCGCATGAGGCTGATTTA3’

3191 B 57 %A FecoRIMYINIA, 514 289 5" S Sall BEUIDI A,

MEFRATE ATCC 11031 2 BB B Gk DNA {E24 PCR U AR, PCRITHE &
#4: 94C A Imin, 42CEE Imin, 72CEM 1min, P I¥K S 30 PEFF. PCRY I
FE St WA AL TS D T R RLEE,

1.6 ALDC i@ HHINE

R XVER M TR E R NE ALDC . — MBI AL A E LA 30C A pH6. 0
£M4TF, 1mim P4 lpmolZ B AR E

EFRRERT R EEME ALDCHE NN E: B A EEK LB FI 37C 15
BH, AXEFEUHRE — T 40piZR & &t b (50 mmol / L Trs-HCl, pH7.5,
Img/ ml B B 8. 0.1% Triton-X-100)37C 2 15min, 0 20ul «- LMK, R
10 min. A 0.5 mi% A7) (0.1% AR, 1% «-258F, Imol / L NaOH), 10~20min /5%
HHEANEL, ALDCHHREEIHBLAE.

1.7 EERRMHBEEY

RAEITEE[7. S1M T A M EAH S pALDE E K iRk, EHAKBHE
DH5a (pALDI) fil HB101 (pALD1) FE LA BRIE A P EERF SO L, FEANCH
PARGTE, SR WEEMEATHFERMAHEN ALDC i5tE.

2 ZFRAT®R
2.1 EARNAARE

A 1 kB ALCD HEA RN pALD! g, UERMEFRITERAE DNA
WHAR, BSRETIW#ET PCRY Y, RGNy 8 A (E?2), §i¥EM DNA FEBSW
R RN —, #40.85kb, PCRY P WRAIEIIAILS, M EcoRI M Sall WY, Fkr
pBV220 11/ EcoRI #1 Sall XA Y], ik DNA S Be i ik Ei, FiA T4 DNA ZE8E
EEGEAXBATE DHSEZ S ME. BN E 8IS A/ 8 8 BURR K 07 5 0 g Bl >
ALDC 8 F# % DHSa (pALDL) .

EHCE B pALD], AR FI AN OIBE TR U 5 47, B 3 2 pALD] A EcoRI Al
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pBv 220 Chromosomal DNA

2.66kb

PCR amplification

PCR product

EcoRI + Sall EcoRI + Sall

-

T - o

B EHFR pALDI U E
Fig.1 Construction of recombinant plasmid pALDI1
Sall SUNE 4] 5 74209 0.85kb DNA #A K BURI 3.6kb iy ik DNA A B2, DNA HBE K/
AAMB NS -5, F pALD] #4L X BT # HB101 #1 DHSoBRZ 4R, HRAMELT
LW E ALDC .

22 ALDC BAMNME

4k B P B101 (pALDI) A DH5e (pALD1) 5 BI7E 30CH RFIMECH B, FHR
F41C, BRI nAOUEEKA, B RLR)SME ALDC I J1. DHSe (pALD!)
HB101 (pALDI) % B % 4 9935 8 E FH 397 80 AL KA L. &0 HB1OI (pALDI) 3% 3 3
oD, = 0.7, HF Ih, HEF KBRS 82.5 24, Dil5a (pALDD) #1453 5h, B
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kb

1.54

0.99
0.70

Q.52
0. 38
0. 24

B2 HW¥FEMHE ALDC#£H PCRY # H3 HEHEMN pALDI H18 Rk E
= o) Bl B I e Tk Fig.3 Agarose gel electrophoresis of pALDI
Fig.2 Agarose gel electrophoresis of PCR amplification digested with restriction enzymes
product of ALDC gene from Bacillus brevis A. SPPIEcoRI; B. pBV220/EcoRI/Sall;
A. PCR amplification product of ALDC structure gene; C. pALDi/EcoRI/3all.

B. PCR molecular weight markers.

FHERB R 157 B, MENBEHEFAFBEERERF TEEAREBTEY 04

Y, B bR L B R E T 200 & A B

1. T kD

23 SDS BESBEEREK T S o7
# DH5e (pALDI1) 7E 30C ¥ % & xt - o6

HHHE, 41CHEF 3h. BIFUAEDE . g 43

SRR, BWOKEEE, BREER e

F SDS B 5 B o, 100C 43 S min, b S 31

13000 r / min B0 5 min B EARBEY, #

7 12% SDS-PAGE Hikth. H L% i

B aERERHERLREINER s 20

H—ARFRREENEROEQRY ok e

(B 4), #E S60nm &b it 7 W 2 5 i (B -

K% ), X% B sh B S 55 R R U M b R GK

M ALDCEB R MBS E ] 40% B4 EHFER pALDI RikF-#69 SDS-PAGE 447
LIk, ﬁ*ﬁ “5[41’ ﬁﬁ?ﬂﬂiﬁ ALCDH 3 Fg.4 SDS-PAGE anaiysis of pALDI expression product
B EH N THREESKm AR, A. Induced at 41C; B. Without induction:

tﬂ% 24 ﬁ 27 /I\'ﬁgﬁ E{] f’a‘%ﬂt, b’k% C. Proicin molecular weight markers.
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AITREEPRIAB TN EARAEY, AT 8 ALDC BH ISR 5B
SRKI FF T,
24 DH5a (pALD1}# HB101 (pALDD) R A

AZETHFENREERE D 5 HER DHS« (pALD A HB101 (pALD1), 30C
HARRBAE R, G0 FRE 0 KRB RS B R, BR
HAE 100000 15, HX 50u BEFRE] SOmI S RET, J0THFIE. UHEHBAKAFR
FOEENFEEREP. SRFEHNERBENERRERSREEY LB EM L, i
HEMERATHHERAKESE F - HWER. TEAENERREFFEN, 5—K
BARAE RS NI, EHMEE < 2" = BRATHER, fiIRSFETE NN, BR
BEN=NI+N2+ N3, BE—KAELEHP 0D, = 08~1.0, REHICHES. BT
MREFSHAEN BB, SECREAIRELZW LR FIL L, HASHIES
B0 EEARTARTESENNETL L, MEMTERQES PHEEHEY
ARENAMNESR (R ). BEEFTIOIANERRK SERERBETIHE
ERREFENEREPEEERK S0 E,

DHSe(pALD1) 1 HB101 (pALDI) 735 FRIAE T Hi A F I 1 55 &+ 30T B4R 57

£1 XKEFEDHS2(pALD1)FIHB10I (pALDY) th RIS E T+
Table 1 Plasmid siability of E coli DH5a(pALD1) and HBI101(pALDI)

B % Lt B BT B (%)
Percentuge of cells resistant w ampicillin
Strains HREE Time (h)
0 1 2 3 4 5
DHSa{pALD1) 100 100 100 100 100 160
HBL0I(pALDI) 99 97 97 94 58 29

MEETE ROIEFREL D 0T ERER LU L, BEACKETFAENE, EMAEYEYHE RO,
Baciwnal stmins were cultivaled in the absence of antibiotic at 30T for more than 30 generations, then induced
at 41 for a period of tume indicated. Examine ihe percentage of cells resistant 1o ampicillin,

SOUAL, BREHNEELTR 9% BHEATHFEE, DHSa pALD)MEF E 5h, #HMW
HeHEENARERE. HBI0I (pALDEEFASIHEMERK, RUEEEEHE .
BT 3h U EENE 9% BERENEZXmM, #IRShfE. HEEERA 29%. H
EZRENMPHEAS L 70%.

FELEH DALY, FHBMHFIVEEE 10-THE ALDCHIEH, EELSWE LM,
N PSR E A ALDC i54E. € HB10O1 (pALDD R EFTHESWEE D, B
PLBEER &9 20 e KM E M IE Y PR, Rk Lt ais M. X IPEREN
pALDI 7E HBIO! F R FBEH TR TR M5B AREHE.

Diderichsen "% 48 2F i 4F B ALDC & 18 e B KB #- i s S 5 FAT P Rk, &
ARERKFGFRHNGEALRERK 74 B0 5 M, RO ALDC XEABRESNER
FIRGA pBV220 1, RIEAKFHT EIRHUEMKY. B GONIES THEH
—HBRME. BT AESTFRESDH AN KSR R A EEFRIT, MEIT
EER-BAFAGHREE. DEREAN TEREAREEEEE S FTRENBERES
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FE, RIOARTH ALDCEF KRR pALD] T X ERE A T RS, Xt
FREP 30T ELEEI S0 LU b, FRRHRE, X MBD KRBT LRET RS
HiFR0fE. DHSa(pALDD) ZE#RFEIE S h(Bid TEE P, 4 % BT ok
AREE. HBI01 (PALDD) ZEMIF T RN R R E, EEEF D EH LT
) 5% S )
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CLONING AND EXPRESSION OF a-ACETOLACTATE
DECARBOXYLASE FROM BACILLUS BREVIS IN
ESCHERICHIA COLI

Chen Wei He Bingwang Zhang Jianhua Zhou Jian Chen Naiyong

(Institute of Microbiclogy, Academia Sinica, Beifing 100080)

Abstract The a-acetolactate decarboxylase (ALDC) gene was amplified from Bacillus
brevis by using PCR technique. The amplified 0.85kb DNA fragment was inserted into
an expression vector, pBV220, to give the recombinant plasmid pALD]. ALDC gene
in pALDl was overexpressed by E. coli DH5a (pALDI1) and HBI0I(pALDI1), the
production of ALDC reached over 80 units / ml of the culture, 200 times more than
the parental strain. The expressed ALCD protein in DH5a(pALD1)} accounted for more
than 40% of the total protein in the recombinent E. c¢oli cell, The stability of the
plasmid pALDI in E.coli was determined. E. coli DH5a(pALDI) and HBI01(pALDI1)
were cultvated in LB broth at 30C for more than 50 generations without antibiotic
selection, then induced at 41C for up to 5 hours. The plasmid in DHS5e(pALDI1) was
proved to be stable, but about 70% of the plasmid in HB101(pALDI) was lost afier
5 hours of heat induction.
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