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B pH BB NBEEEEFEAXBHITE
EFEA o-IEASEEFRIEHTT

MEAD M#E! FEE?
WERE¥HEREBTENRE 4£xX 100071)
HoEAFRATHEH bR 100081)

W T AR pH SRR IR A, A TR EARBIFE S A o MogR
FERFo MMEIEREPEE ODw b F) 9.0, T o« B BIRFEE 709 HIERHE 1.05£0.11 %
10°w/mg. SHEEM N7 8 R, —H REAPIA0 BRI S AT, 0 R pH iR o 0 &
WERA R E A, B ENRA

XA A MBIRERT, B KBS, B0, pH
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MERNTEEANER AMBIHERBFEARE M ARSE. SHTRE.
A RMAKE TS RETEANH SN RAILFHg. B8 AFFEENIIEED,
AHEEHAKEEOMEANEEFA, URERTBEEEF I BTN ARE, &
BEE, ER TREEMHEERKERFFZE/D TR FEE Y, Bk, MR GEH
BRREARAMKESR, SIET I EHEUSY,

HAAMEFEE T (ch-TNF) B —#H M8 IR A Eal REREwH
KEE M ERNEERARR. RA--RUSHRER, BAREKY - RERK A%
REP Ei R A EOELLR S . ISR BN AR B TR & TR B R I T i
Z—o FIIRET AR MO E—FH pH SR R IE B RIS R B A K
BEA o MEWIEE T, 3F SR BOR M 1 T .

1 #H5F*%

1.1 EE&ERN

E.coli 5 E W ¥ IMI103[ & (lac pro), thi, strA, supE, end A, sbcB, hsdR™, F’
traD36, proAB, lacl®, ZAOMIS], ik % pAT153, g1 3 E i B B3 B ¥ Boin B Fo i &
ATREFESTRTEN, SHANARREEN, BEW hTNF« EEEARERE
Wik
1.2 E%E

LB 535 BRI R 1. 0, BEEEH 0. 5¢, M AL88 0.5, 1IBE A 7K & 100mL.pH7.5;
Bl 6 LB K 5R3E, INBIAS 2¢; LBG R . BEOF 1.5, B E# 1.3, Eib @

WOHE H #:1998-01-12, # [ B #7.1998-10-10,
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88 £ B I B % H 15 %

0.25g, Hi%gHE 0.2¢, AL & F7KE 100mL, pH7.5,

1.3 &HHE

1.3.1 3MEEEE. 250mL SEBHEA 50~ 100mL 573, EMHE 2% ~3%,37C K (¥
K 150r/min) %3¢ 10h,

1.3.2 REEREHE. 7L kB (3 H New Brunswick Scientific 2> 7] ) LIEFE, FRER
SL, R 2%,37C, F NaOH 8% HCI {§f pH £+ % 7.5, 85 H 5~ 10L/min, B3 %38
200—500r/min FHFERETF 20%, KN EEBEBRIKE R 40% .

1.4 MEHE

1.4.1 BEMRE. HIEFRE YW, F 722 e EE it KN 600nm THENRER,
£ ODH%E 0.1~0.5,

1.4.2 HEBEE.: 3,5-"HEKHEE.

1.4.3 FPEE. FAEE Centronic A M ELHIEME,

1.4.4 ZBERIME: FH48E Boehringer Mannheim 2 &) ) Z. B¢ B4 iR 7 & W E .
1.4.5 TNF M. FRAFEHFRENEL, 75 LE, A Trs-HCl 865F pH % 8.0,
R ER, BMABEARE, £ 5C T/EH 30min DA EDTA 1RV, FR—KE5E
L, B 5B Aggarwal BB E R,

1.4.6 HEFWE . Branfor 7, LM EEA VIR,

2 #FR5uW®w
2.1 EEAXBTESHENCPES pH BT L
10 A1 HCl 8 NaOH %45 LB 33t % pH
7.5, RBEEHES 2h W, BH LK R R
mr A NaOH, LBl P8 pH & T B, 4%
o) BR™E M. 2h 5, REEA NaOH,
z BIEEA HCLpH E A G, £
o | EXHMPBEDYRBEL =L TEREY
B, XA —HAFRZABE R, L8
| W pH #1715 3F, ERE RS LMK, pH &
o R . . 2% 2h BRI TR, RN 7.0, REFFHA
o ¢ : 1z ©  EF,EEFELE pH X 7.8, WA 1. Rob-
t/h bins® NG G pH AR ER BB T &

B 1 LBIEFEAHIESE pH BER R85k o LB EREFHELE, & REX
Fig.1 pH and time during culture in LB medium ﬁﬁ{%ﬁﬁﬁfﬂ%ﬁﬁﬁo
Rt -8R pH ERMFEE, £8448 LBG & EH pH © R 8§ HC #1
NaOH #9340, % 145 pH 72 7.5 7 #EIE 3%, RN AR P mERE. 28
EWESE, LE2, BEIEY pH FHER, HERERERE FRE, A ZBER, Minw
#E¥F pHo 1E 4h HIRERER 3mmol/L, ZBH E 18mmol/L, 4h J5 pH FEF &, LB
BEFF 05 RE A%, |45 R ™4, 1 HCL #41 pH. Helme* 1 Georgion! " R 7 1 2 61, 24
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HEMRE RN, AR AR ARETAHEER, HUSTNEXBR B AN EANE. B
EASBRARAE LG, EMRERBEHN, XRB U BR, MBEEREFH T, LIWEER
¥ HCL S HEAHERE NS EREARERADE, BN R H s 2
W R, B A pH SR MEEE, B S0 i,
2.2 FIF pH BERNWE N

A H pH B R IMW B WA 3, pH BEMUA RS, —HoEHK, —858
Ef. YpHELREHT7.SH [PIRREAHEEE., Y pHKTREH7.56, §3
FEFEA NaOH, REW MBI GEERARR, L5 MG T EENHY TRinE
HENMVGEEEEENEA TRNESEE, TAS 5T,

u 9
— Base Acid Addition
g 3
H ’ Q
§ . Glucose
Base
Z I § ] D
g 4 :E.: pH Controlier Recorder
e {s
S b pH Electrode
g 1?
< {1 Fermentor
0
o 4 £ 12 1%
t/h H3 FA pH S IR EE
ig. ic f -batch of
2 B pHIER KB RN LE Fig. 3 mglemeggetc or fed-batch of glucose
Fig.2 Culture of E. coli by controlling pH
220 M DRENBRMEEOE o
AT RME . L LBG H3ri y et 5 e 17
MEA A ERE. L pH7.5 HiEH, pH " 17%

BRERL, A 0% & AR HC HY
BN pH TR NE4FUEF
H, BB ENEERE LA, BEERR TN
KE—ERE, £ 2mmo/L £, MH E K
E—Efm XEEHEEYMARSE&
HRRKEARGN. HENBEEERLRM
LBGIEREN 35, MAEEFRP LA, H

Glucose/(mmol/L), 0D,y

R HCI RS~ EM pH X8, #h
ERXEBEpH B8 7.7, HEXMAEHY

ARG N B4 B pH BB MR
B, ks s A KRR R 0,280, e )

SEFRE ] ARG, 3% 24h XTRER B N Fig.4 Fed-batch culture using pH eletrode
HE I I B R A VT B A A, 3t

{ without glucose initially)
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I B %= # 15 %

1120
7r 1700

Glucose/(moVL), ODux

s A pHBBTIMEEEEF

AT =, HFREPHREA HETELIHN, W

Base | Glucose Addition 4 :ig
Mﬂ 1o BB R R, BREI T TREM LK,

2.2.2 FIA pH EREVHEFHEEHBHLT
FIEES . ENRAREENER THmES
B LML bRy LBG SR B NS, YIRHE R
MM E R 0.2%, HAtlR Lo A S F I, FF ok
BRERESE TR oH TREEUE, HHEN
FERZ, pHMEERMK N, HME pHES AR,
FEMEFEAFFIHEATEED &5 pHE
o X P ANES 3% o R 00 T % B R B K, 3h
BERZFE tmmol/L, ¥EHH &R R M
fF gt B A 3 R B R s TE R B 00 I D o B 4
K,EF 0.4h7 ' R ARG 8h, —HREW

(MEBHREE)
Fig.5 Fed-batch culture using pH
eletrode{ with glucose initially)}

BT MR Y IR R
KEFHHHREEH T ERRAT R, B

EERERE S HEE T, Keehyun Han'A H i
TRERREAEALERBH(HNERSR)FIERBEEN SRR EE SR
BEEATH "L Z8. ABREFE&NAE L} SRR ERET S8 &R, A8
A E(LIEBERE ], 2955 7.5% ~10.5) . FIA pH B85 Do & 4 32fr b R i
A% 3 T B B0 B 0 R, B 40 B PR OV R TR R IE M R LIRS, R LI AR
BREL, FRERR AT —FTE, s E#HEEMAERK, FERET pH BXFERIR

B — ik, in T/ iE— a5
2.3 BEFENETH A pH FENHER

HTHREBGEMERRNTETHEE,
TTRRENEE, AEEEN PR AERKE
EHE0.12~0.22h7, HHHENBERNE
0.76~0.87, ﬁﬁ?ﬁlﬁ%éﬁﬁ,i&ﬁ?‘éﬁﬁmg
LI, AR — K SR pH B H#HE
ikt tee, WH 6, X B, BB X 4k
MEEZHNO8, BEHRMHERERNY 0.18,
HESHIKEfFmE. BEWEEEEHI %
HITHE, BE &M EREER 015 &
AR E R EEN,

BRI, fF 16h 2 A, # &8 a0 ok B
FTE—MERI KT, B Rk B th7E R B b, (H
ELhODEABEBE EA, XEEIET R,
HEEENERENRE SEH HME T4 &
Fm EiEENREREERS(E 6), HEBEK

© hERFE

12 40
1w} Stop feeding] 3
b o 30
8
Do /of
6} w /
/ 15
4 /
4 10
2 d -
/
|- Glu 5
0 . L o
0 3 10 15 20
th

Be HBAMEEFAR
Fig.6 Exponential fed-batch culture
The arrow indicated the time

of stopping feeding
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13 AFKF FH pH AR AN ERIE KR EARBITFEE™ A « WEFRIFEETFHTHRE 91

BETRERR, 7 16h A, A B T HFAY 3mmol/L X B — KM M B, K EAZE
16h Z BTATF MR BB THAY . 16h SR A SR LA, %8 B8 By B R A KRR, T X R
R A R D0 BB RO B BRI &, MR R T IA, Ll it LA A R B
£ 1EFUINS B K AR 2h P 20mmol/ L B Z 3mmol/L, B (T H )RR EY
0.36g/(g"h).

YRR MEREHERKESMEAREERFA pH B8R I, REFMH pH
MMERREERETHEBNN. B Bk 180T MER#EN S E R, MR
7 2% 11 B f) A 56 2 i dra ke
2.4 IBIESRIER

BT 5 FhAREAILE R, R 1, MR A HE MR E pH BB in M, EABH
T B P M B 5 1 O N B 3% A0 AR, 1T AT B A A, R AR AT

F1 sHERFANLEE

Table 1 Comparison of five modes of culturse

Culture No. Medium Initial glucose Controlled glucose Cell density Culture
cone. /% addition (ODga0) time/h

1 LB 0 no 0.6 12

2 LBG 0.2 no 2.56 12

3 LBG 0 yes 8.9 24

4 LBG 0.2 yes 8.83 16

5 LBG 0 yes 8.93 20

1. Batch culture in LB medium, 2.Baich culture in LBG medium, 3.Fed-batch culture using pH electrode without glu-
cose present in the medium, 4. Fed-batch culture using pH electrode with glucose present in the medium, 5. Exponential fed-
batch culture

EXHEAKXBTEANMREEER, REANBEE M LR S, ¥ LM
FMFERERNBERNAERRNEDY, EXERMIETERMELERSY,
AL LENRS, BEUENER HB rEfin#E—S N, REFEFEZEELES
BN AR, B EGE, ESA SO TAE pH RN S8 E —
MR RF ARSI, R EHREEER pHE pH G ™8, 855 B E >
R, FERX T HCL, FHERY I TE, af DL & /KL NaOH, BLiH Y T pH, X3 hn
THRE. XHFRMRGT, REEGTHRHMEREF, bJF RIFAMHR.
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Study on Fed-batch Culture of Recombinant Escherichia coli
for Human Tumor Necrosis Factor-a Using pH Electrode

Cong Chunshui' Deng Jixian' Su Zhiguo®
1{ Institute of Biotechnology, Academy of Military Medical Sciences, Beijing 100071)
( Institute of Chemical Metallugy, The Chiness Academy of Sciences, Beijing 106080)

Abstract A novel fed-batch culture using pH electrode was studied here and applicated in culture in
Escherichia coli for hurnan tumor necrosis factor «. The cell density reached 9.0 ODgy, while specific
activity maintained 1.05 £ 0.11 X 10°u/mg protein. Compared with exponential fed-batch this novel
fed-batch method had the advantages of less instruments and easy-to-operate, while maintained simi-

lar cell density.

Key words Human tumor necrosis factor-a, recombinant Escherichia coli, fed-batch, pH
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