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Abstract

Heat-stable enterotoxin{(ST) from enterotoxigenic E. coli eXT-53(ST+ LT, transformant from
isolate KM-7) that was produced in succinate salts medium. The culture supernatant{crude ST)
was purifed by multipled steps and investigated some characterization of the ST. The lheat-
stability of purified ST activity was completely lost by treating at 100°C for 3Gminutes, ST
activity was lost by treatment at pH 1 and 12 conditions, while the activity was not reduced by
treatment at pH 2~10, and then the #-amylase and pepsin was not decreased activity but
disulfide reducing agents was lost the activity. The molecular weight of the purified ST was
approximately 4, 200, the isoeleciric point was about 4. 0,
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Fig. 8. Effect of enzyme on heati-siable enterotexin
activity,

Samples were treated with ¢-amylase (Bacillis
subtilis) and pepsin (porcine}. The mixtures of ST
with enzymes were prepared with 50mM
phosphate buffer of pH 6.9. All mixtures contai-
ned §.1mg of enzyme per ml. Before being tested
for ST activity, the mixtures were incubated for 4
hrs at 37C.
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Fig. 6. Inactivation time of the heat-stable enter-
otoxin by disulfide-reducing agents.

Reaction mixture contained an 8 mouse units
per ml of the heat-stable entertoxin. After,
10mM PBS of 10 ] preincubated for 5 min, add-
ed to 151 of 30mM disulfide-reducing agents,
and incubated at 30¢. Reactions were termin-
ated at the indicated times at 30C. Each agents
were 2-mercaptoethanol(@®), sodium sulfite(@),
dithiothreitol(®), glutathione(d)), L-cysteine((E),
sodim thiosulfate(®). Their /B ratios were
determined in IMA with. the purified heat-stable
enterotoxin. The controls indicates numbered
hole ring, and contained 10mM agents.
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Fig. 7. Estimation of molecular weight of the heat-
stable enterotoxin by SDS-polyacrylamide
gel electrophoresis.

A compasrison of the log molecular weight for
purified ST and standard polypeptides was
performed according to the Swank and Munkres
technique.

A : myoglobin intact, mol. wt. ; 17, 200

B : myoglobin fragment | + {, mol. wt. ; 14, 632

C : myoglobin fragment [, mol. wt. ; 8,235

D - myoglobin fragment 1, mol. wt. ; 6, 383

E : purified ST, mol. wt. ; 4,200 approximately,
log mol. wt. ; 3.62

F : myoglobin fragment [{, mol. wt. ; 2, 556

G : myoglobin fragment 1~14 ; 1, 695
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Fig. 4. Isoelectric focusing of purified heat-stable
enterotoxin in polyacrylamide dise gel.

Isoelectric focusing was performed with 12.5%
polvacylamide disc gel containing the carrier
ampholine (pi 2. 0~10. O).
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Fig. 5. Inactivation of heat-stable enterctoxin by
disulfide-reducing agents.

Concentration of agents were adjusted with
10mM PBS of pH 7. 2. After the 10mM PBS
preincubated for 5 min, and added 151 of
agents solution. Reactions were gone for 10 min
at 30, Reaction mixtures contained an 8 mouse
units per 251 of the heat-stable enterotoxin.
Each symbols were control(~@® ; 100mM
disulfide-reducing agents), 2-mercaptoethanol
(1), sodium sulfite(@), dithiothreitol(®@),
ghatathione((®), Leeysteine(®), sodivm thiosu-
Ifate(®). Their G/B ratios were determined in
IMA with an 8 mouse units per 25¢1 of the heat-
stable enterotoxin.

£

RH ST &9 disulfide $AE ETF

25 21T § units®) STE Ff-ebA =Astgz,
el AREE disulfide EEAC 2% G/BEY dHE
7] Ated disulfide FRAE Zhz 10mM¥ st
10mM PRSGH 7.2) 28 -% Falata G/REe]
g w2 o#3d oAigke Aol UUAT G/B
o) Aa Wue A ook wroels] G/BEL

R disulfide $HAAZE AFH d%E viF o
Hipr olddiE BAdol &y Hyuh B3] sodi-
um thiosulfate®] A5 20mM FENA 4o &3
adggen a9 2-mercaptoethanl,

ARt
ks
001!}

0 o'\o

r1r e }”n o

g

sodium sul-



624 E:H_’ii -
05k — —
T
T
T
2
gl
5
1,07 @ "
}:&- Contral e \4 ©
0.05 -

0 2 30 4050 60 70 HT 90 100 t10 120 130 149 150 16D 170 (80
ncubistion L7me (sind
Fig. 2. Heat stability of the purified heat-stable
enterotoxin at 60, 80 and 100°C.

After heating in 10mM PBS of pH 7.0, the
samples were reconstituted to their original
volumes. The ratio of 5 mice G/B ratio obtained
with an 8 units injection per mouse were plotted
against each reaction time as ahove. The contral
(% ; boiled 1(mM PBS, none ST) ig 0.055+0.005
of the mean ratio, data indicates the point
deviation of the vertical line at contol mean
point. The symbols were rings (0 ; 60T, @ ; 80
T, e 51000,
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Fig. 3. pH stability of the purified heat-stable
enterctoxin,
The ratio of 7 mice G/B ratic obtained with an 8
mouse units injection per mouse. Solution of ST
{640 units/ml} were adjusted to pH ranges from
1 to 12 by the addition of 5N H(] or 5N NaOH,
After incubation at 37¢C for 1 hr, the samples
were adjusted to pH 7.0 and diluted to appr-
oximately 320 units per ml with 10mM PBS of
pH 7.0. Data are means of duplicate incub-
ations. The control of none contained ST was
obtained 0.065+0.005 of the G/B ratio. Data
indicate the point deviation of the vertical line at
the control point.

o8 AxFse mid 320 units (8 units/25¢D 2 F
Aala G/RES 4% A3 Fig 3z 7ol pH 129
A b e kg ol of 85%9 STEHHEA] 4
A59lm pH 13 pH 1AM E 282t 0% 9 11%A
9 A4-% vehdic
pH 2¢14 pH 107214 p
o] g3l obM Ag

Hofl M= 5Te ¢k A

é“%-& w7 gratth, pHel
gl STe} el de SERQ pHE A2 dtiae g
3] erd gl Ao r BTk Lalliere $%& pH 2~109
M ollA STE st (D, Dreyfus 93t
Alderete 2£ ArHEd % etR sy BFE T Guer
rant®= pH 11elA @ 80%2 ST @42 dgivn
Husgch olEg Emdges Hol pH 2~10d
AME sl sbgsia pH 11dMe 4% &40
dojy® pH 12 pH 12904 E des) g sivhes
AE ¢ F vk B H¥Ee 4395 pH 2~109M4 2
718 5T 24 adel giglen pH 1244 % 8%,
pH 1% pH 1144 & 2tz 0% 11%9) S444%
el 47l Baxge Rades diz 94
Ejiaes



FuA O K537 3] e Fsae] 43 623

I—14 MW, 1,69%5%ch @A2|9% F gelS CBBRG-
2508w GAsln FFEz v -3

Chromoscan 3) 2 @9z
ek Balgg &

densito-meter (Jovce-Loebl,
bande] $AE ST RN E
e

Enzymes| ST &4 odst

Lalier 3¢} WlE F38 8<] « -amylase (Bac-
iflus subtilis) 9t pepsin(porcine) & ST E3ste] 37C
oA 4417 -e-Al7l oS AR STHEA S 235y
ok ARSE E4F 50mM phosphate huffer (pH 6.9)
2 (00kg/mie] BAFOE HANE BHED ST

(8 units/25,ul)i”r Zg o] ytedkow g w
& F Rhe el FAEE 4 units/25uif AEEE
< FristgTh
z o a3
STal & orEd
HAE STE 2513 8 units?t HA 10mM PBS (pH

7.2 % BAEn #ME ST 49 s5mig 20T, 407,
60T, 807, 1007C, 120%TolA 2 3087 dAe S
F ax g7 A3 Zded Aavgdelel dye|y
# embebd 25u 8 AT AAIXE Bob 50 A
el & F G/BES 4% 23 Fip. 13 28 47

Pl

410, B0, S0TE 7hr X sTEAE 200
s FA G 5T FAhel G/BET ¥t A9
Eabh gleld 100TE EXdE AsE Ry

ST7F &dse] STE HrebA &2 PBS 98 #

016 -

0,14k

L0+

G/ ratio

0.05 - §

pp L L " : L L
20 0 &0 an 100 120 Contral

Temperature Q)
Fig. 1. Heat stability of the purified beat-stable
entercotoxim.

Portions of the test sample were heated at each
temperature for 30 minutes. After heating,
samples were reconstituted to their original
volumes. The ratio of 7 mice G/B ratio obtained
with an 8 units injection per mouse were plotted
against each temperature as above. Data are
means of triplicate incubations, The control
(hoiled 10mM PBS, none ST) is 0.054+0.006 of
the mean ratio, each point indicates the devi-
ation of the ratio as control.
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Table 1. Purification of heat-stable enterotoxm {8T) from KT 53

Recovery

Lep Total protein™ Total act1v1ty Specific activity M. E.D.™* Purification
{mg) {unit x 10%) (umt/mc) (ng) fold (%)
Filtrated culture 2,270.000 7.20 3 172 335 3 0 100
supernatant(10L)
Amberlite XAD-2 88.80 3.90 43,919 228 14 b5
chromatography
DEAE-Sephacel ion exchange 9.04 2.88 318,584 3.1 102 40
chromatography
Bil-gel. p-4 gel filtration 5.08 252 496,063 2.0 158 35
Preparative polyacrylamide 2.24 0.80 357,143 2.8 113 11

slab gel electrophoresis

Total protein® ; determined by Lowry method. M. E. D. ; minimum effective dose in infant mouse assay (IMA)



