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The extra-cellular hemolysin from Bacillus thuringiensis subsp. israelensis was purified in the pro-
cess of salting with (NH,),SO,, Sephadex G-200 gel filtration, and DEAE-cellulose column chro-
matography. The purified hemolysin had molecular weight of approximately 47,000 dalton on SDS-
polyacrylamide gel electrophoresis. The activity of purified hemolysin on human red blood cells was
increased by thiol agents, but that was inhibited by cholesterol, protease treatment, and metal salts

such as CuSO,, and FeSO,, respectively.
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Fig. 1. Sephadex G-200 gel filtration. The column was
charged with 3.3 mM phosphate buffer (pH 7.2). The
hemolysin was eluted with the same buffer, and elution
ratio was 15 m//hr. Symbols: O; protein concentration,
®; hemolytic activity.
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Fig. 2. DEAE-cellulose column chromatography. The
column was charged with 3.3 mM phosphate buffer (pH
7.2). The hemolysin was stepwise eluted the same buffer
containing 0.2M NaCl, and 0.4M NaCl, respectively. The
elution ratio was 60 m//hr.
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Fig. 3. Determination of the molecular weight of the
purified hemolysin. The molecular weight (47,000) of
the purified hemolysin was interpolated(m). The stan-
dard markers(C)were bovine albumin (MW 66,000), egg
albumin (MW 45,000), glyceraldehyde-3-phosphate
dehydrogenase (MW 36,000), trypsin inhibitor (MW
20,100), and lactoalbumin (MW 14,200).
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Table 1. Heat stability of hemolysin

Hemolytic activity(A,,)

Temp.(°C)

None 1.32
37 1.20
56 1.20
65 0.14

Hemolysin was heated for 30 min at each temperature.
Afier preincubation with hemolysin of heat treatment
and 60 mM 2-mercaptoethanol for 30 min at 37°C, the
activity of hemolysin was measured.
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Table 2. The activity of hemolysin on the thiol agents

Hemolytic activity(A50)
Thiol agents

None 0.24
2-Mercaptoethanol 1.30
Dithiothreitol 0.62
Cysteine 1.20

The hemolytic activity was determinated at 37°C for 60
min, after each thiol agents was treated with hemolysin
for 30 min at 37°C. The thiol agents were 6 mM cys-
teine, 60 mM dithiothreitol, and 60 mM 2-mercap-
toethanol, respectively.
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Table 3. The activity of hemolysin on protease treat-
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Table 5. The activity of hemolysin on metal salts

Hemolytic activity(A )

ment Metal salts

Hemolytic activity(A 45) None 1.30

Protease FeSO, 0.06
None 1.30 CuSO, 0.08
Protease* 0.04 CaCl, 1.30
Protease K 0.09 MgCl, 1.30
Trypsin 0.06 FeCl 1.25
Na,-EDTA* 1.25

The protease concentration was 100 ug/m! of reaction
mixture at 37°C for 30 min. For determination of the
hemolytic activity, 60 mM 2-mercaptoethanol was used.
* The protease was a product (Sigma Co.) from Strep-
tomyces griseus.

Table 4. The activity of hemolysin on cholesterol

* EDTA means ethylenediaminetetraacetic acid. The
concentration of each metal salt was 1 mM. For deter-
mination of the hemolytic activity, 60 mM 2-mercapto-
ethanol was used.

Table 6. The activity of hemolysin on kinds of RBC

Hemolytic activity(A 409
Cholesterol conc.
(ug/ml)
None 1.30
1 1.20
10 0.06
100 0.06

For determination of hemolytic activity, 60 mM
2-mercaptoethanol was used.

Hemolytic activity(A490)

Source of RBC*

Hen 1.30
Rat 1.30
Rabbit 1.30
Human 1.30

* RBC means red blood cells. The concentration of each
RBC was 1 x 108 cell/ml. For determination of hemoly-
tic activity, 60 mM 2-mercaptoethanol was used.
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