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W FE FErIL-2 LEE K (pLY-) EEEEH+, A MBHAEHARRBHEYZ
ReRVR, Z R RAFTE X TR 6 A A =Y A & 38 177 WD B o400 0, S AP 45 B 2l
HIBHREERFOERRE, T E/XRMHER, W55 TIHE pH 5280
WERE R, REGELR ST pH (A, SR/ Z R M E R S e, s
FREM pH 5, BATIH K BZMBUR, (P-4 & 0K V-7 B S 84 42 7

XEia TR L2, k8. 28, 5% pH

ERTRANSEEEREARSAERB S48 N. BB E RETEH. M
BTWAGHESER S BERABFEES KNG REBEy 28" Y, 2By
RUHEE KM REGABHMEHERSY, MERFEBENES, CMNERR
g, MARNH L = F RN EERE. Macdonald™ B 38R 88 51 758 rIL—2
TEANREEERN LN, BEEREENRE, NSRS 2 B2, 1L-2 B
KF TR RABIEREL CHMOBE, S EERHN L2 R A LE -
B. Bauer' R IBIER LML BB IGIRAETE L, KB Z BB R, L S B
-2 kK PAH LR &, FXHRTEAR pH MEHE b ZBAME A, &M
G AR EIE RN pH /D ZRAIMEER ., BB IR, B RN pH 5. R
RUAKBEZBER, BN REK TR ESERG e,

1 A&
1.1 B

Koo (PLY—4) P Pr—C g5, R BN FHE rIL—2 B9 ik, P EF%B: L B4 Wb 225
FETHR L,
1.2 EERAE
121 R TR LB SR, ORI, HTMAE ¥ S B E 100mg / L,
122 1 SEFE BRMEY 10¢/L, BHEH K 5¢/L, NaH,PO, 35mmol / L,
Na,HPO, 25mmol/ L, MgSO, 8mmol/ L, 121C B E K. BRI 50% 8 #4875
(8ml / L) S0mg / m! R ¥ HFHEH MW (2ml/ L),

A F19955E 1 HOH U E).
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123 % -20C H R, (EAME Sml & TR BT 0mi 85, &
Sul T BRFEH. T 30C 150r / min BEIEFRIEL 120, 300m] = % Soml F PR
T 02%RABEAEWLEFR, T 30C 150r / min AL sh /0 R BEEER
TR .

124 FHHEEM: 300m] ZAKK, 2R 25ml. 150r / min BAKHIE, B3R E 30T,
EFEE 42T,

125 KEEEFRAMF: 750 AB# (B.EMARUBISHI CO.LTD), % ¥ 3.5L, & ##
2%, HFEE 30T, RFIRME 420, WA pH HABMLELS (on line) W, F ¥R F %
HESHRE, ERBERERT 30%MMEEE. 1@ T A T.5mol / L ZkR
4mol / L b & H pH .

126 REXMEEFEER.- BTENEHEEY, RREEEFEE S8R I~
4h, BEEKE ODgy 0.25~0.502 ERBE)STE 42CHES th, 2RES BT
Tro BT S0C IR, BIKEKE 0Dy 0.45~0.60(20 FBMBIE )R 0Dy, 0.25~0.30
(100 S MBI R & A EH Y 108/ L, AR Y 0Dy 0.25~0.30(100 {FHEE)
B, 7l 42C %% 3~ 4h.

1.3 A%

13.0 rl1-2 FXKF-WiE: SDS-PAGE: B3k 5% 30w (7], B LKB B8R # s
R FB M, P 633nm, HIEXHRK 7.2mm, % 04mm. BF rlL—2 K40 N
HeWMBBEARAENTSSE.

132 BHRBEPLEME: ERAEAERE. 6845404 HPI0SO MA &3, UV R#M
#%, P 210nm, Waters yBandPark ™ C18 4, 3.9 x 300mm, H 3148 0.5% (NH,),HPO,,
pH2.6, Hi# 1ml / min,

B A B 1.0ml 55 35 8 R000g B 0>, B O05ml E# W T Sml 2.0 % g,
0-1ml 2.3mot / L. H,50, 0.3g NaCl, 2.5m] Z B, ¥ iR #% 4% L4 lmin, 2000g & 4
lmin, B £ /2 Z 842 1ml, ;A 0.2ml 0.1mol / L NaOH, i€ & 1min, 2000g &> lmin,
RELBELR FHEERBRRLB HATESBD TR UL EFRBPKDMZBES
72, M 0.4ml 0.05mol / L B¥M ~ RN BIEF. 10000g B0 10min, | Sul [ BHE
PRAE 2 AR QAR R A B T B A S A, M E R Z
BRI BE Mt M 2%

Y=2856%X-9.11,r=0.995

2 #RFitw
2.1 BTEIEHNZRNEAR

SR AR AR R AR BN R (B ), SREEERE P
BREBREEFAENE KT REHEM, B3R UL FEED, FRE2MEE F IR E,
16h ZBEW ST b 7] 212 / L, BHRAE KARHAERE . (IL—2 35 & 15.5%. 45 BAE T4
WM NRLRKT. TRAERIBDPHEN LM E TRENE KRS NERER
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FRA AR HER.

HTHRZE G ERE KR
rlL-2 MRK g, FHRE/DZ BENE
YT ok, 47 pH X 2 B 304 L i
W9, EEREEIERNEGZBINE
AEE, WEBRERGARAEER LS D
SXEEERAEYRET LR, Hib
KRB H BB, LUHRIR 2 A 80
EEEN TR, e 3T R b kA g
S Z BT L B R,
22 AR pHYERBEhZBNEGFE
H€HER

BT 1 EEFEED NaH,PO, 5
Na,HPO, IR Lt , 3% 2 49 pH 4 91
1 60.64,68.7.2, 7.6.8.0.8.4 7 8.8,
TER-T pH E— 800 2R, 450 A
0.4.8.16g /L LR, ZBEEMAFRH
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B REEEENZEOBR
Fig.1 Accumulation of acetic acid in high—cell—density
fermentation.
1. Biomass; 2. Acetic acid.

{Biomass = determination value x dilution time)

NaOH B E pH ST IMARKBMERE pH (BE. B85,30C 5%, 8/ 0 RE
M EE R, W dh. L InODg, MIEFETEIE B B InODggo=p - t—c FEHLEE H,
HEEAKER, WEAFR pH MG RS 2 My ERERNEZW (@ 2). E4AMZ
MRERE SR B R, B Ik AR K % B pH b R A, 8872 0.8h™! 2o 4, (FREE Z Mk R
B AAAEREERO R EAREN TR, & pH b Bk /A Kl F R
A EpH FFRE DAL A RKERTREA, MARRES 4g/ L LB EERS,
£ pH6.0 B, B R A K30 0.02107", B A% T 8K KL K, i 72 pHS.4 AT,
HAKERN 07807, FE T A2 B A K3 R 90%,
2.3 Af6 pH RS FFE T Z B3 (IL—2 ZXMREW

£ | SEREPREAMBREE MR, BFHIER 0 S, 08 34, B4 4 g, &
Ao HHA pH X 6€0.64.6.8,7.2,7.6.8.0.8.4 F1 8.8 MBS R4k 2 wh ik, i R0k I
50mmol / L, & A K W E M5 HIMA 54 A BB E v pH AR 2.8 0.2.4 71
8g/L. BE Q2CEKHET 3h, M rIL-2 A K. WERF pH WIZHE b2 Byt
rIL-2 FAMZ W (F 3). ERMLBRAEFRED, pH X (IL-2 FAR w153 @itk
EROETARE, SRR A R ER T B (F 2), M4 fL-2 %505 5 54
. pH % 6.0~6.4 8, rIL—2 REHEE, XB 60%LL L, B pH MRE rlL—2 FkK
FTM, pH X 8.8 Bh, rIL—2 %A R ¥ 15.6%. EMEESSH pH A28 dL-2 &
BHEREHEE. £3ZBAERED. pH X 6.0~7.2 BRI Z Bk B8, riL-2 &
BT FRE, pH 4 7.6~8.0 B rIL-2 A KEREZ BEE B EEAR TR KA B
5, pH KT 8.4 J5 (IL—2 RikK T 5 ZBRU I A%, B2 IE AT ML, 7 ELBE pH 2%
TAkSE T, ABMRZMEEEED 8/ L 8, 7 pH7.6~7.8 MyiZse i (L2 &
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RiLH pH6.0~6.8 B &, o] B B R 5, pH X Z MM EERA N E mBEBE

BT,

24 MEENETEIEFRN pH 3 rIL-2 RENEW

AL BE R T, S 98 pH 9 6.4 71 7.6, B RN B B E IS, A BIE
i pH6.4 A 7.6, X LU MEHLA S SR 45 3R (R 1) B H: pHo.4 B}, B I Fend (L2 i
FEREREFEEFRNN=r2 —, T pH7.6 B, BEN fIL-2 FEAKELHE, #
rIL-2 R EKTEEGH pH HAREER % 6.4, R HEER N 7.6, ZMB ERALEE
SR R Er BRI A pH BA B REN ZMARE,
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M2 AR pHMEREGZBRSERER

k2

Fig.2 Influence of media pH on growth inhibi-

tion of acetic acid

Acetic acid conc.:

1.0g/1:2.4g/L;3.8g / L;4. 16g /L.

*1 EEEHEEEERN pH 3 riL—2 FkHEM

Table 1 RIL-2 expression responsed to the media pH in high—cell-density culture

0.0 L i 1 1

6.0 6.8 7.6
pH

B3 K pH MitEFrd 2 85 r1L-2 %

pyish 2

Fig.3 Iafluence of media pH on rlL—-2 expression

inhibition of acetic acid

Acetic acid conc.:

1.0g/L:;2.4g/1;3.8g/ ;4. 16g/ L.

and low—cell—density culture

e pH G ki Gieday: ki P i rIL-2/ %
Biomass before Biomass after Acetic acid
No. induction induction
ODyy ODgo c/g-L!
I 6.4 0.227x2 0.290x 10 - - 4.1
H 7.6 0.387x2 0.321x20 - - 26.7
m 6.4 0.247 % 100 " 0.261x 100 212 15.5
IV 7.6 0.260x 100 0.152 %200 253 24.5
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LBAHERAYEERELERE, —RIATREA A TELBEREN H / ATP
RMEBEGRNMER W5 PR, W ATP A& R, BESEHEE pH o (kAW 6>
STRLEH SR, AT Z R EHER.

KRBRIE R, TEE Ko, (pLY-) ERREBTH ZHRBE, 2 BN
AR AR (L2 MR R A, R G R B 55 5L pH BB ST A A,
JE LR AR pH BN Z MM, RS RRAER A T RGBS
B, AEFEFH RN MR, MR E KA Y RA0 458 pH WEE 5% E R
BARIARA B AR,

8 £ X M
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THE RESPONSITY OF RECOMBINANT ESCHERICHIA COLI

GROWTH AND PRODUCTION ON THE ACETIC ACID
ACCUMULATION IN CULTURE MEDIA

WulJun YuGongyi Feng Erling

(Biotechnology Institute, Academy of Medical M ilitary Science, Beijing 100071}

Abstract Fermentation studies were performed on an Escherichia coli culture that carries a
recombinant plasmid composed of an ampicillin—resistante gene, a temperature—regulated
P Py promoter, and an interleukin—2 (IL—2) gene. The objective was to find the way to de-
crease the inhibition of acetic acid which was found accumulating in the media in
high—cell-density culture. The responsity of the inhibition on the media pH was studied. The
results suggested the inhibition could be decreased by regulation the media pH appropriately.
In high—-cell-density culture, the specific expression level and celi density was increased by
raise the media pH, although there was much acetic acid accumulation too.

Key words Recombinant E. cofi, rIL—2, Fermentation, Acetic acid, Media pH
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