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XA W, 2.8, B Y 2 BB (PTA), Z 3K (ACK), GL-7ACA B {LE§
B 425 Q933 I ERINES A T H RS 0001 — 6209 (2000) 01 - 0100 — 04

KT ( Esherichia coli ) R B ZMNERARTAMNEHETEZ — FEAIERSE
T, YEEM EREERT - ERE, SRR AR, AN SR TS
i B AR 5% Z AR/ R (Pla-Ack) iR, AR Z BB HEH k4, R ERFEEF Z M
R, BBREBURTRH:

ZEREEER + HHEE A R A+ P

ZBE+ ATP 7. BREERR + ADP

— R AT T, SO LERAE R T M #ET, YISFE TR AR S RER AN, ST EERE
P B X REME AR, B LR s, R E EF R PR, RS, TR P
ZEBME R, SMH AR AR, R RERY mafmE KB R EAE AW
FEPTH, b, BB AR RBEFRE I ROBREAREL S RBE ALY
FRAFY(MMMEEHE D)W AR, SRmENRS, S Ll 2Rt

GL-7ACA Btfh B Eme A 7- B B L AR (7-ACA) B EE T\ 'S, RiL 2R
N EHEITREIFAME T L E. coli 78 EH GL-7TACA BRibRERE TR&7-8, (HE
HIRE AR REOL RS, RRERRE N, 33 GL-7ACA BR LB =&Y TR (G
AFRFOR) . ASCGE R BR U PR A I8 5840 R A0 DA R B AU R - GL-7ACA
Bt b B 2 B 7 X SE W dR P R A K TR B8
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1.1 #¥ #1 Rk
1.1.1 EEERFER (3R 1) B PR A R Wi ¥ &

. B E.coli MMR204 recA ™, srl: I Tnl0, ampC: I KAPA KELBE
1.1.2 RAH.ER8 ’ ’ ’
L DP8  ack™,reeA” gl Tnl0, ampCiiKAPA HRWFH

g FTRRR S H B . 2 BE B RR DP19  pta”,recA” stl’:Tnl0, ampCo KAPA  HHFTT
NE LB B Sigma Chemi- [
cal Co . , Acetic Acid Test - pMR24 Amp', Acy” AERE

*HFE WA RTEG6-102 -02 - 0D)F L it e S kB ES A H (98- 4319135)
EBEWMA AW O972 ), Z, EHERME N, FEMFHE L ER RS LR E, Tl ST
e REM TR, | ERES
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combination ¥ B Boehringer Mannheim, Coenzyme A I H purum, 75 BRER #4 Mg
WTRAA, B 1 E LWLy SR aer, RRME 1 — sl e Ligmik
FAEIERERAA . HRHEESHARN,

1.1.3 HFEE . EREAE N2 ERE RBHERES N XER(9], RBEH LB X
E BEXEEMARMKEHEHEERERRERF0.2%.

1.2 Ak

1.2.1 BSOS WEBHME .S N Aditic Acid Test-combination Z {755 .

1.2.2  GL-7ACA 1LEE#H TH % . & WA 10],

1.2.3 AERBEEYH & CBRERNEREFEREMRYHER SOmL T 4T L2
5000z/min > 10min(Beckman /0¥, JA-20 #3L), F LiE, H 15mL BB W R
(10mmol/L, & 10mmol/L MgCl, lmmol/L EDTA, pH7.2~7.5) SR ik P K, A &
B EE RS A~ Smg(BER T E) /mL, RJ5 FE P REECU R R R 3.5 fl
Tmin, K2 A (7] B 8] £b T2 A A0 AREHE T 4°C 150001/ min B 0> 60min, B LW /£ T —
0CH B,

1.2.4 PTAENRIME X [6].

1.2.5 ACK {& A1 45 & ; #8 #& Lipmann & Tuttle E{in‘?i[u], 208 Rose %0 B iAHR
ﬂ;[n’]0

2 #R

1.1 RiByrEssisg

2.1.1 WMiEBE LB EFREPEREXMNFHN E. coli MMR204 LAEFH 5x 1075 x
10° §#1 5 % 10° D HF A B A9 51& 10mmol/L. 25mmol/ L 1 S0mmol/ L % L B ¥ BA
ARy S~ RENEREERELR L, T 37CHEFH 72 h, SEE P ERIE.
B RHEEE T & S0mmol/L # Z 88 /5L B P4 L 5 F Rl g atidh, JhiE iR g 9 &
F 2B AN R K 163 Bk, BT I15#EK MMR204 —REMBI ZBRAREE
NREHEA — RN EREERE TR L, S5FEME 2 IR, BEARSE, THRETE
W 8 | REZBAEREPERTE K E T HEKEE, 5555F 2h 0B
BEEMER MMR204 L8, R RTHFEE S AR EE LB,

2.1.2 HFF.PE ] I RMAZBEETEIL 25 8, W E EIE N8-2 i H EFH) LM
HE, FREVE I XL KRBT ERE 6.26% - 18.8% 2 0], K4 DPI9 &
WE = 2B 2 MMR204 #] 6.26% ., TS 1 KR THMNZBRERERS EHRMAM. H
+ DPS B9/ Z. Bt B 5 MMR204 JLFHE,

2.2 DP8.DP19 53#¥% MMR204 AR FPERREZLEER(LE2)

2.2.1 TELZE#NE RIS EEREZEE AL LA ER WETHTE, MMR204 W7 24
~48h E L E % . DP8 MIFERE 48~ 72h JFH4/DEEFH I, DP19 TEi&3% 7 2 L&
FE gk, XRARZBAEERMNACRRNEINZN T AEEEAEW.

2.2.2 FELBIFFREPHEK. 7 LB EEEFE A KK, FTREE DP19 £ PR L i
BB 75 (4 R [H] 08 F MMR204, DP8 76745 b SL B ¥ f9 B ] 5 MMR204 5[],
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®2 FHRRZBHMEERREREPOERIEE

A SE2 B ZEe LR ZBREA
PR BHE BRE EHE &/ %
E. coli MMR204 - + + + 100
I %K 2 B % + + - +/- 6.26
(Ll DP19 AL E)
I K8 7 Bt + + +/ - + 98
(Ll DP8 % f3%)

FUEHEE, 240 PRI EREBI R +/ - IR, B S T I I 8 o B BB, E 48 F 72h 2R —
FEEEE.

M E.coli MMR204.DP8.DP19 7% 0.2% # &M A LB R EPwE ki
(E DFTLLEH, DP8 4K EEFM AN ES MMR204 MU, T DP19 F2&BERFIA 4
5 MMR204 FB, {H 3N SRR & 8 7] Lk MMR204 B B %5,
2.3 BLENMEHREEFVHBWE |

ff DP8.DP19 & MMR204 1EFR#IE3E3E d 4 & B X300, e AN BE 5, SR AL
EHEL, B ETHRBIER T ACK & PTA MBEF. 3 00T 45 B0, frigmk
A5 5 H R MMR204 §9 =B REB R AR, H4 DP19 & PTA 1% /1 tt MMR204 F ¥
FAE B T RE, ACK & A 514 Frid 5;DP8 89 ACK & 1P R T EA Bk, PTA 15 HJLE
RAF, G4 ER=ZBAKF A KEE%U R PTA/ACK ¥, 5B [9] M B Mt %, iF
fE DP19 /& T PTA SRR BB Z BT AR, Wi DP8 9 ACK GBI R Z BT rE 4k,

10

‘% #F#3 DPR.DP19 ¥ MMR204 B9

Z‘ PTA.ACK BEiZ tb &

s " ACK

5 ok PTA 8% W&
g4 /(U mg) /{U/mg)
3 MMR204 6.83 1.06

3

DFPI19 0.16 2.35
2 DP§ 5.45 0.61
YU FBEEEEERORTENEE . IY8H
WEHTRRBHNTHE.
1

t/h

W1 E.coli MMR204 & DPS.DP9 7
B 0.2% & LB b4 e B

—® —-MMR204; —4&—DP19;—Hl—DFS.
2.4 MMR204(pMR24) B DP19(pMR24) F1 R B¥ B OB 53 1h R EL 55

¥ MMR204(pMR24) B DP1S(pMR2) I FH FRLU 1 % IEHBEHET T 0.2% HE
BH LB R, T 37CHREIEF. H— 2t RBRERE, MIH ODgG, X 2B 58], &%
WA 2 fif. DP9 ER B i A X S8 60 5 148 F MMR204, T 2, B4y i 1 85 5.4
F MMR204, EfEZFIMELEDEMEL. EREXPRENIEF RER, HZK
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EREBAE B SRERPZRERTR(TIEAR BB EF M E )R,
2.5 pMR24 b GL-7ACA Bt BR B AR B L PHIFTE

Fi % pMR24 7 DP8.DP19 & MMR204 75 B 1 % B BEFF T8 0.2% #
WM LB KBEW, T 37T 5. LOh BIFIAERE Sh BUEH N EBE LB E A, hiI® 3 |
BN, pMR24 | GL-TACA B {LEEEE £ L7 2 82 PTA B f4 & Z BE 41t DP19
A Rk O M AL BRI S EE AR MMR204 &5 5. B TRENEDEMAR(LE 1,
2), BB v 1 7= 5 ) AU 38 b 7 BE B 40 OB pMR24 | GL-7ACA BE LB E &5k
FrIEE, T ACK ST JBRITHER DPS 5 MMR204 Hhi, BELAHE iR &SR 8.,

l(g] B 1.9Q 0.8
?, B & F
ok 0.8 - r’_/ \ /\/
sk X a
g,y 0 :SZ E
g - R S
¥ 3 o §
# foag @
2 [N &
=
do.2 B
1 6\\ 0
0 24 & 8 W o 15 25 35 45 55
l/h ‘/h
B2 MMR204(pMR24) 5 DPL9{pMR24) £ B3 MMR204 X% DP19.DP8 & 0.2% HHHE
F0.2%WEE F KR 28 LB 3%k GL-7ACA BHAk 13
—@—MMR204 F)E 58— A—DP19 A7 K B4R, —@-—-MMR204;— A& —DP19; —ll—DPS.
—O—MMR204 ¥ Z BB B, —A—DPI9H; Z BT R .

3 Wit

BEREMFTURBHE S EXEAMEEAFEQRN, CRESBRFTHRER
BERWEAECREBEANMARE Y, BWCAAEMARTEZBH TERBLE Pa
Ack 2, FLERRE BRI, TTH Pta-Ack iR 28 M w1k B L 15 52 B8 (fluoro-cit -
rate) M- FECHE A MAIE T . WS R CREB N RBER, &t B3 Pra-Ack
WA ET B H B R AR s,

AL AN B iR, 5 F) A Pra-Ack BIRERIERY E. coli RABHR, — &K ACK H
AL, H—3K PTA SREEL, DL DP19 H4CERAY PTA BRBERAS e R B fE D, 2B
REMHEKN 6.26%, M ACK RAERI R 2B R BHFMEMK. Bauer £ KX

BEHTFZBTHRF RN ZBEBEBE (acetyl phophate, AcP)FRFRAE, BT ®=4 2.8
Mg, LI PTA BRI SRIENTE =, SME GL-7ACA Bt b BRI R R IR B — 15,
R ARE RN ZRR B ph 3 A T BR T JRTE 4 WA R B 2 B SR 2 40 B (N Fak Ay L 4 1
H . Nystrom i35 iH, PTA & 71 P {%, 25w PTA B TUMM N ZBEREE A 7] AcP Y
ik, AcP fEN — T2 RIFER T, TTRER A 0 2Ry FEx,
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THE SELECTION OF FLUORQACETATE-RESISTANT MUTANT FROM
E.COLI MMR204 AND ITS INFLUENCE ON THE EXPRESSION
OF HETEROLOGOUS GL-7ACA ACYLASE'

Zhu Tongbo Yang Yunliu Jiac Ruishen
( Shunghai Institute of Plant Physiology The Chinese Academy of Sciences, Shanghai 200032)

Abstract: In the cultivation of gene engineered strain of Escherichia coli on glucose medium,
excretion and accurnulation of acetic acid inhibit not only cell growth but also the the expres-
sion of heterologous protein. It is obvious that the desirable host strain maintaining acetate at
a low level is one of the approaches to increase the production of recombinant protein. The
present article deals with the selection of mutants of E . cofi DP19, DP8, which grow on the
medium containing pyruvate as the sole carbon source in the presence of 50mmol/L fluo-
roacetic acid. It is shown that mutant DP19 is defective in its phosphotransacetylase(PTA)
activity and accumulates less acetate in the medium, while DP8 is defective in acetate kinase
(ACK)and accumulates similar level of acetate comparing with its parent. Using pta” mu-
tant K. cali DP19 as host, the expression of GL-7ACA acylase gene on the recombinant plas-
mid pMR24 is improved, and the yield of enzyme activity in flask fermentation is about twice
as much as its parent.

Key words: Fluoroacetic acid, Acetic acid, phosphotransacetylas (PTA), Acetate kinase
(ACK), GL-7ACA acylase
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