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’ 5 [/ 6 C57BL/6
24h 300uL 4 x
D-Hank’ s + 1 X 7.5% NaHCO;  10min 4

300pL. TEAN pH 7.3 TEAN pH 7.3 +0.3mol/

L galactose pH 10.4
pH 10.4 + 0.3mol/L galactose
100pglT 3h
gut
carcass
G/C
I P <0.01
2
2.1 LT
5000mL 485¢  80g

© FERZERMEDARFATIKSHESL http://journals. im. ac. cn



534

19

1 LT

Table 1 Different methods of LT purification

Method of purification 1 2 3 4 5 6
Bacteria dispersion buffer ~ pH7.3TEAN pH7.3TEAN pH8.5TEAN pH9.7TEAN  pH10.4 Carbonate buffer pH10.4 Carbonate buffer
Balance buffer pH7.3TEAN pH7.3TEAN pH8.5TEAN pHO.7TEAN  pH10.4 Carbonate buffer pH10.4 Carbonate buffer
Volume of supernatant/mL 790 785 790 780 790 785
Concentration of proteins ) 2.20 2.31 2.1 2.16 2.18
in supernatant/ mg/mL
o PH2.8 0. Tmol/LL 0.3mol/L 0.3mol/L 0.3mol/L 0.3mol/L, galactose 0.3mol/L
Elution buffer I galactose galactose galactose + DHT ATEAN galactose + pH10.4
e +pH7.3TEAN  + pHS.5TEAN  + pHY.7TEAN P Carbonate buffer
Form of purified LT LTBS5 + LTA Holotoxin Holotoxin Holotoxin Holotoxin Holotoxin
Purified LT/mg 40 37 38 36 35 41
227mg pH2.8 LT SDS-
480g PAGE LTA LTB
10449mg 2.17% LT LTA
46mg/L LTB
LT  SDS-PAGE 1 N LTA
Ww M 12 3 4 5 6 7 N 5 Asn Gly Asp Lys Leu LTB
94,0 — e N 5 Ala Pro Gln Ser lle
moal | - '
70— - =] bt B
43.0—
HPLC  LTB pH2.8 0.1mol/L Gly LT
30.0—— - — d——— G < [T/ 0.3mol/L galactose ~ TEAN pH7.3 LT
21.0— - )
14— < um HPLC 0. 1mol/L Gly pH2.8
LT LT
1 LT  SDS-PAGE LTB5 LTB5
Fig.1 SDS-PAGE of purified LT LTA LTA LTB
M. Protein MW standard marker M 1 ~ 6. Samples purified 2 1 LT
using method 1 to 6 Unboiled 7. Whole cell sample of
pET11c-LT/E . coli BI21 DE3  Boiled LT 3~6 LT
mAll g ) a mAlL _E | I mAL : e
] ' hs 1603 | 8 11 aBs
250 L 140 | 160 I|
] 1204 i E
200 ] I ] || o i
E 1 . 100 ) ] i
= 150 ] || 30 [ 60 |I
100 i 60 |l wl i
S0 | ! 30_; II, Y '.\ = ] l. i'.‘
Y A— \.__,_... .................. I - / R a4 A e
—T 1T R e e .
40 ) 4 50 40 )
Time eourses of chadionimin
2 LT HPLC

Fig.2 A typical HPLC chromatogram of LT eluted by different methods
a LTB time to peak top 43.047 b LT eluted by 0.1mol/L Gly pH2.8
41.175 time to the second peak top 43.022 ¢ LT eluted by 0.3mol/L galactose in TEAN pH7.3
to peak top 40.569 BS5 LTB pentamer. AB5. LT hexamer
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Fig.3 HPLC chromatogram of absorbance at 280nm of LT samples stored under different conditions
a LT dried powder stored in carbonate buffer pH10.4 at4°C  a’ LT dried powder stored in TEAN pH7.3 at4°C b LT stored in carbonate buffer
pH10.4 at —=70°C b' LT stored in TEAN pH7.3 at —70°C ¢ LT stored in carbonate buffer pH10.4 at —4°C ¢’ LT stored in TEAN pH7.3
at 4°C. AB5. LT hexamer B5. LTB pentamer A. LTA monomer Bl. LTB monomer
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7.3 pH10.4 LT HPLC Ay
- 70°C pH .
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HPLC 0.3mol/LL Fig.4 GMI binding ability of purified LT
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5 CHO LT CHO
Fig.5 CHO cell morphologies changed under different treatments
LT 46mg/L
? 0.5~2 LT
LT
pET11c T7
T7 lac
IPTG * E. coli
BI21 DE3 *
LT 0.3mol/L
pH 7.4 TEAN '
pH7.3~10.4 pH LT
6 Patent mouse
Fig.6  Effect of in vivo Patent-mouse toxicity assay 0.1 mol/L Gly pH 2.8
Three hours after treated by 100pg LT gut of C57BL/6 was filled with flu- LTA LTB
. LTB
0251
020 LT
‘% 015t
o LTB LTA N LT
© 0.10 - LT
005 | LTA LTB
LT
T w56 cc¢ dd LT
7 LT Patent-mouse LT
Fig.7 Results of in vivo Patent-mouse toxicity 4°C LT 1mmol/T, EDTA
assay of different LT samples IT
a Carbonate bufft?r' a’ Carbonate buffer containing 100ug LT b Car- OHipak SB-800
bonate buffer containing 0.3mol/L galactose b’ Carbonate buffer con-
taining 0.3mol/L galactose and 100p:g LT ¢ TEAN ¢’ TEAN contain-
ing 100ug LT d TEAN containing 0.3mol/L galactose d’ TEAN con- 1h
taining 0.3mol/L galactose and 100pg LT. Values are the mean gut/car- LT
cass weight ratios + SD for the groups at 3 h after inoculation LT
E . coli MC1061 ° LT IT
30
mg/L : LT pROFIT LT
pET11c E. coli MC1061 E. coli TOP10
E . coli ]M109 LT ) T T
pET11c E . coli BI21 DE3
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Abstract Heat-labile enterotoxin LT from Escherichia coli is a bacterial protein toxin with an ABS hexamer structure. LT is a
powerful mucosal adjuvant when co-administered with soluble antigens. However its use in mucosal immunity is inconvenient
because of its low yield and depolymerization during long-term storage under normal condition. In this study we report an effi-
cient expression system and optimized purification and storage strategy of LT. A gene encoding LT was cloned into the vector
pET11c and transformed in E. coli BI21 DE3 . By growing this strain on modified M9-CAA medium LT was expressed effi-
ciently. About 46mg/L LT could be purified from the supernatant of bacteria lysate. Using D + -Immobilized galactose column

LT could be purified at a wide pH range with various elution buffers. The optimized elution buffers are TEAN pH 7.3 contain-
ing 0.3mol/L galactose and carbonate buffer pH 10.4  containing 0.3mol/L galactose. After dried by freeze and placed in 4°C

LT dissolved in TEAN pH 7.3 and carbonate buffer pH 10.4 were assayed by HPLC. The results indicated that the integrity
of AB5 hexamer was kept well. LT could undergo long-term storage under this condition. This was proved to be an optimized
strategy of LT storage. The results of GM1 binding assay and toxicity assay showed that the purified recombinant LT has normal

biolo-gical character.

Key words heat-labile enterotoxin expression purification storage
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