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EIlSZEBLERAUTER MM2 BIRIES lac
BEFHER

FEK REE FAX DH4

(EFEFHEREY LEATHA JL 100071)

T WMRTAEARE(HEE. IMNZBUE PTCEI M ITERE MM2 #iABALE
EBUHAMN(CTBIMEM®, cbEHMUTlacaRai FHTH. EYCHFEDFHMA
0.048mol/L BB %M. 0.102mol/L R9PLAEH 0.16Tmol/L B Z. B, EMNEREEE =484
BIRER. HREH, MAMEH S AEEREME cb FHEXRBAKT, HEERFFIES
pHETRER X, MARLBETES b ZERAKF LI5S, BAMWMEELEER WAL
O ctb EHMEEATE 0.9 4%, Ax@dERENEER. TREESREES PTG
EIRRERS b FEMERER AT, WAl laa B F3 ctb ERN R FEHRERH D,
X@iA BIRFE. H# laaB3TF. XKBHHE

THE MM E—-BRAEARE B ELM (CTB)WAKBHE, ™Y CTB 84 #3
B, TS EA KRR pMM-CTBX R T pUC19, ctb BE A7 T lac Jg 30 F & F #1.
Lac B3I FR—MEEFERYU BT, LEIY A IPTG. BHEP-D-HA LIHEH)
HaEM, HTHERNNAERS. BRIE EMM2 MR RITREREL, 48
IPTG FHFHHFONT CTB B 73k 80 mg / L KA EP, X7 5% ctb EH _E ¥ lac ig 30 F 24
HREMEWE, AXFEARTERFEINMAAFARER (HEE. AERANCR)A
IPTG &% T T MM2 315 CTB RStk .

1 HwfeF ik
1.1 &

THE MM O EESSHEY, EHRE N pMM-CTB, ctb ZEATF lac B3 FH
T, ERRIEE20C, 15% HmH.
1.2 EFE
121 FhPEFREAIBEFRE(g/L): BSHEYS. B 10, NaCls5, pH7.0.
121C, 20min KEEMEFEHFRE(S0mg / L, FF])
1.22 YCHi#fFH#(g/L): EXK(TE)4, BRKEEED S, KHPO: 09, NaHPO,*
12H,0 15.6, pH7.0.
1.3 MFRNEE

BHHMER 0. Im BAR Sml LBEFENRAFTS, T 30CHEH  16h. RGEE2%K

*ZiREe PEARRBESFRE AL LXEHENITE.
AL TF19965F5 H 28 H dH.
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BEMBEEARSA SOml LBIEHFRM 250m W ZAKT (ANABESHHT), & THZ-82A
IHXEREEHR (LERHFETHER—) = H)E, 30C, 130t/ min %355 8h, £
AR FF .
14 WREBHEZF

RAMARESH250m =AM, BHEERBR0m. BHEHN 2% F37C,
180r / min &% 35 3% 24h.
L5 SHAZE

EHEANE: FRERAEELAEYHER TR E 600nm LMWL (722 B¢
WMo ET, R AENET R, AR 10mm, HEYAERE K, KHBEEY
0.05~0.50. EFFEHME: 3, S-THEAGREAEY, ABENE: BEY, 28W
¥E: & LM & (Boehringer Mannheim 23 7 7 & ) it B 4T ME. CTR H 2 1 W
SE: BRSPS R e b Eks.

#R
2.1 AEWHEXN MM2 B4 KERIEHORIB

KM ER AR TR s B A A MA MR 2L CTB BAKTE, HT 3Hx—H
FHTHR, LYCRFENWE, MARGE. MO8, WEES MM BEE
BEENEE. REXMREHEELEN,. 4 lmol # AW LIF=4 38mol ATP,
Imol FLEEAT LA~ 18mol ATP, Imol ZBEFTLAFE4 11mol ATP. M, RT170 4 Bz
FrEP I BIIMALRIKE X 0.048mol / L A%, 0.102 mol / L FLEA 0.167mol / L Z. B,
LGRUEE T O RE 58 & EAb 5 ol i R St R s pe 2,
2.1 MM2EEAEKMENE: HEARMEE DEN, &£ YCHHEEPMA 0.048
mol / LB &HHEE 0.102mol / L M ZLEE 2 MM2 B0 K BRI AR #1184 M
M, MHA 0.167mol / LMW BB Rk K, I, CEEENEEES
b, EMHEROEREIHRFERETR, EHAEAETHSES THRAE,
212 A CTBREMER: R 1MBIERA, & YCREFHEPIA 0.102 mol/L (47L& &)
BECTB R 97%. REFREKY L1545 MAC.167mol/L 1 LB W 5 CTB = &
21%, BEERIEKTF 0945 MMA 0.048mol/L I BilE M A K%K CTB =&, HH
KRR HBEMFHUIFRET CTB YR, X—ZRUTRY, CTBHARZHEBNI®R
S, HR, R BRPRERE (6~ 12h), L4 HEE R NAFEMK

F1 WEE ARNZBICTBEEINEMR

Table ! Effects of glucose, lactale and acetate on the expression of CTB

R REAEE CTB b # ik K % ph{E
. Maximum cell density Specific expression
Medium {mg/L) O pH Value at the end
(Asio ) level (mg.L . Asew)
YC 710 26.4 in 8.79
YC+Glucose 6.67 <5 <0.75 6.30
YC+Lactate 6.49 s 8.02 9.12

YCHAcetate 4.51 319 7.07 9.10
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BEH cAMP(1~ 15mmol / L) #4E 5 CTB =&,

213 HHIABRAEYNSH I TER
LRg R, RNMWE TS EDER
B, AEMIsEkEN T, B2 %KH,
MM2 ERETRAF LA A, 288, A
W4 kB R LR A R BRI, o
LB FEP MR, HAel
FEWRAT TR, BB REE N
BrEom, B FEG pHEFE
(1), HMMABEEE CTB =2 MK
BRI AR B A pH T BT
.

214 Bt AA pH 2 CTB R 2
W: AT AR R EEW, EEER

0 H] 10 5 20 25
BH{8] Time(h)
B Wishr. JLEEAIZ MR MM2 B7E
KE R W

Fig.1 Effects of glucose, lactate and acetate on
the growth of MM2 strain
Media: ——YC; ——YC+Glucose;
—— Y(C+Llactate; —— YC+Acetate,

Glucose(g/L)
[ T S (ST S R S (I > N B o T 4 ]

L

Acetate(g/L)’

a} 5 12 15 20 25
Bf 18] Time(h)
B2 WS RIS H Y (a). Tl (b)
288 (c) B 1k

Fg.2 Meiabolic curves of glucose (a), lactate(b)
and acetate(c) in four media
Media: ——YC;, ——YC+Glcose;
—— YC+Lactate; —— YC+Acetate,

BFd A Imol/L NaOH W1 pH. &R XM (£ 2)., A& pHETRE CTB i~ &, H
HSInA MY EFEMR OB, RAFER pH ERBHD cAMP, WEH X CTB “ B/ K%
. F3EE, I0cAMP X CTB #BBRA{RHAER, NEMBEENEHEFCTBERE

i 5 5 A U Y BB JC %

2.2 IPTGiES MM2ESKE CTB RiERNEW
FH YCHEFEHTHESR, T 3n#M8h MA lmmol/L IPTG#TiHS. GREWE
B, IPTGEF MM2 B4 K T, & F e [E &AMk EN PTG %S CTB £k

TR m,
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*2 ERERTEDEpHENCTBRIE MW

Table 2 Effects of pH on the expression of CTB in shaking flask culture

HHEE WpH B #%ph{E CTB
Medium Regulation of pH pH at the end (mg/L)
YC no 8719 264
YC+Lactate no 9.12 521
YC+Glucose no 6.80 <5.0
YC+Glucose a* 7.89 15.5
YC+Glucose b* 8.37 214
YC+Glucose c* 8.87 22,6

i af§EHIRTh, OhF12hWANaOHMpHE 7 554 bIE R ThAohilpHE 7,54 47, 12hilpHES. 0SS
IR ThMGhEpHE7 5K, 12hilpHERSAES .

*a, Regulation pH to 7.5 at 7h, h and 12h, b, Regulation pH o 7.5 at 7h and 9h, and 1o 8.0 at 12h. ¢,
Regutation of pH to 7.5 at 7h and 9h, and to 8.5 at 12h

%3 EpHERH McAMP(1mmol/L)T CTB~ RFI% %

, , , 3 ifib

Table 3 Effects of cAMP on the expression of CTB with regulation of pH B

WHE A AP REpHE T pacJe o T R EH L

¥ pl c #=p -

Medium Regulation of pH pH at the end (mg/L) 2 Lok EP # H FI':' ZSb Tz
YC+Glucose no - 6.80 <50 — ERAFKELA L
YC+Glucose yes - 8.87 226 = % _ ﬁ’ ,”:»-}5-5; % Ej E a]
YC+(Glucose yes + 878 20.2

T, RAEESIYM PTG
N, HTHERA KL, 20 ER—-MARIEMER BT, Z cAMP-CAPE S
EEE., KBHEN CAMP-CAPE SIS ERERBTHEA cAMP KF. MKEAKIERN
RIEEH cAMP K¥, AFEIE lac 3 3h FROFERST.

EEARE pMM-CTBY, cbBHAM T lac B3I FHTHE. —A&RIAN, cbBRME
BRFE lac B3 THE., HRMNMOIBRERDS lac B30 LR EHE. H—, #X
[R6s 0] B A B BER IPTG B34 cib R FELEW, HZ, REE YCBHEF
MAMEEE SRR b EROREKTE, HEERERNMAGEESREEF IR D
B pH{H. #M 0 cAMP 31 CTB =R ¥ W, X5 Pastan Al Periman M LI RAHK . b
LR FIE N, SMn cAMP PR 85 RCIBMRHE "™, BEt, W RAA K lac i3 2 Fxf
cth R XERF X MEEWED.

HEBEAZIEY MM2 TEEP cOEBEXBIKTHERARE. € YCHEFEFIMA
0.048 mol/L Hi &M & KGR ctb ZKXEMFEEAF, MA 0.102 mol/L B LB N 2425
cthb AWM EREKE LISFEEFED. EXLEAMERMET, 0.048 mol/L BB M 0.102
mol/L F.EE Rl AR W EE R, WMy I REH, TEE MM2 BEREFA
AEEENIR HEERBIR(BEL)., HHEBEAN L MG SRR pH
{H, AMINETECRENFEFREN pHHZMA K. dTLIHEN, pH EMBEERIMA
HENEE b EERZAKFREETHEMOER. EEfAdR AR EY pHERTRET
ctb ZH M RKKF (£ 2).

ERBIEFGED, TR MM FEERS A Z AR, F2 SRNESRKEEY
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LEEA e g R A, BE YCHSERTMAZBMETTEAS cb ZREFHXKFE 09 1. HEH
EEMAZEGHHEHTHEEEK(E ), ATTEEEHERESER&=DE8. BIMNX—
BERESXECHBALSRMERL,. W Jensen M Carisen WK ERIEH, JEAMBMPIREELE
¥, MEMHEREE". XEHZBRSERRENERAERRNRRERTRARR.
it ASRIMFEERERREE. KRR BREERUTREAULAEAEHAMFE
*.LMER.
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RELATION OF Lac PROMOTOR AND THE EXPRESSION OF
CHOLERA TOXIN SUBUNIT B GENE IN RECOMBINANT
ESCHERICHIA COLI MM2

Fang Hongqing Zhao Siging Yu Gongyi Ma Qingjun

(Instimute of biotechnology, Academy of military medical sciences, Beijing 100071}

Abstract Effects of different carbon sources including glucose, lactate and acetate and
IPTG induction on the expression of ctb gene, which is on the downstream of lac
promotor, in recombinant Escherichia coli MM2 were studied. In medium YC were
added 0.048mol/L glucose, 0.102mol/L lactate or 0.167mol/l. acetate which separately
produce the same energy in the condition of complete oxidization. Addition of glucose
largely decreased the expression level of ctb gene because of decrease of pH during
culture process. Addition of lactate increased the expression level of ctb gene by 1.15
fold and did not inhibit the growth of MM2 strain. Addition of acetate increasd the
expression level of ctb gene by 0.97 fold and inhibited the growth of MM2 strain.
Inductton by IPTG at different time and different concentration did not increase the
expression level of ctb gene, so the lac promotor had no or a little influence upon
the expression of ctb gene in recombinant MM2 strain.

Key words Cholera toxin, Vaccine, lac promotor, Escherichia coli
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