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The toxin of Cloatridium botulinurn type 0 of high activity firet iao- 

lated by Lamanna and Slassman (1947) was found to be of 5DD,DDD mol. wt. 

by Wagman and Rateman (1951). Thereafter Duff et al (1957) furthar - -* 

purified the toxic protein which in the analytical ultracentrifuge at 

pH 6.0 resolved into two components of S2Dw 14.9 and 10.9. With 501115 

modification8 in the purification procedures these authors obtained the 

toxin with a single boundary of S2Dw 12.7. Thia preparation, regarded 

a8 highly purified toxin, wee not further examined for homogeneity. 

In thie communication we demonstrate that the type 6 toxin purified 

by the method of Duff et al. (1957) consists of more than one component. -- 

We alao describe a method of iaolation and purification of the taxin of 

C. botulinurn type S o? mol. wt. 165,000 and show that it is homogenaeua 

by anion exchange chromatography and by gel filtration. 

Preparations of buffers of pH 7.2, 8.0 and 9.0, all of 0.05 M Tris-HCl 

cdntaining 0.1 H Hcl; 0.067 H citrate-phosphate pH 5.6; 0.2 M Trie-HCl 

pH 7.3; Cl- titration method; determination of protein by fluorescent 

intensity end optical density meaaurem~nte in 10 mm calls, packing and 

operation of gal filtration, DEAE-cellulosa and DEAE-Sephadex columns 

were described befora (DaaGupta and Boroff, 1968; DaeEupta at al - -** 1966). 

Chromatography waa done at 25 + 2O. 

Type El toxin, isolated and purified by the method of Duff st al. (19571, 

wee analyzed on a DEAE-cellulose column according to the chramatographic 
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Fig. 1: Type’8 toxin, Duff et al. (19571, 8.4 rag/4 ral applied on a -- 
0.9x30 cm DEAE-cellulose column equilibrated with 0.15 M Tris-HCl pH 8.0 
buffer was chromatograflhad with a linear gradient elution according to 
DaaGupta and Uoroff (1968). Gradient started at arrow marked L. 

conditions:applied to typa A toxin (DaeGupta and Boroff, 1968). Fig. 1 

shows the dissociation of thie toxin into at least 4 components. The 

shoul.der of the main peak waa most toxic. The other peaks wera either 

non-toxic or of very’little toxicity. 

2. botulinum type 8, strain Lamanna, obtained frum Dr. J. Gerwing, (IJ. 

British Columbia, Vancouvir), and stored In frozen culture, was grobm in 

a dialyzing sac (Soroff et al., 1968) containing 400 ml of 0.05% NaCl. 

The sac was immersed in 600 ml of medium (Proteoee peptone No. 2, 4%, 

“N-2-Amirie type 0, 2%, and yeast extract 2%) adjuated to pH 7.3 before 

autoclaving. One ml of the seed culture and 10 ml of sterile glucose, 

1’0 gr, were added to the sac. Incubation of the culture, precipitation 

of the toxin ‘from the bacterial culture filtrate at 50% (NH4),$04 eatu- 

ration , preparation of the crude toxin and.toxicity determinations were 

according to Soroff et al. (1968). The crude toxin was dialyzed against 

15 X’ voiume of pH‘ 5.6 buffer at 4 o for 16 hre. with one change of the 

1058 



Vol. 32, No. 6, 1968 BIOCHEMICAL AND BIOPHYSICAL RESEARCH COMMUNICATIONS 

50 

30 

10 

FIG. 2 FIG. 3 

A 
!! 

120 ! 

II . . 

TUBE NO. 

Fig. 2: Elution of 10.0 ml pH 5.6 toxin through a 2x40 cm Sephadex G-100 
column operated with pH 5.6 buffer at a flow rate 20 ml/hr with 3.0 ml 
fractione. 

Fig. 3: Elution of 1.0 ml of pracipitete II through e 2.5x90 cm 
Sephadex G200 column operated with pH 7.3 buffar at a flow ret8 10 ml/hr. 
Fractions were of 3.0 ml. 

buffer. A sediment which appeared upon dialysis was removed by centri- 

fugation. DEAE-cellulose columna, 0.9x30 cm, equilibrated with pH 5.6 

buffer, wera 1Qaded with 4.0 ml portions of the toxic supernatant. The 

chromatographic procedure and the results obtained were as previouely 

described (Eoroff et el., 1968). The eluted peak, referred to as pH 5.6 

toxin, obtained from a number of column8 wsre combined. Ten ml of the 

pH 5.6 toxin were applied on a 2x40 cm Sephadax E-100 column and eluted 

with pH 5.6 buffer. The material emerged ae a major paak at the ueid 
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volume, followed by two smell peaks (Fig. 2). Most of the toxicity of 

the material applied on the column was found in the first peak, which 

will be referred to as the G-100 toxic peak. The toxic eluatee thus 

obtained from a number of Sephadex G-100 columne were combined and solid 

(NH412S04, 39 gr/lOO ml, wae added and left for 36-46 hrs. at 4O. The 

precipitate formed contained the toxin. This wae collected by centri- 

fugation at 18,000 rpm for 1 hr. and suspended in pH 7.3 buffer, 2.5% 

of the original volume of pooled G-100 toxic peak. Although most of 

the precipitate dissolved, some white shreds remained insoluble. After 

removing the insoluble material by centrifugation at room temperature, 

1.0 ml aliquota of the clear supernatant (precipitate II) were applied 

on severe1 2.5x90 cm Sephadex G-200 columne eluted with pH 7.3 buffer. 

As shown in Fig. 3, a large peak containing only trace toxicity emerged 

followed by a small peak with high toxic activity. Portions of the 

eluata containing the second peak were pooled and 90 ml of the pooled 

eluate wee applied on a 0.9x30 cm DEAE-Sephadex A-50 column equilibrated 

with pH 7.3 buffer. After washing the column with this buffer a linear 

gradient was generated with 130 ml of the pH 7,3 buffer containing NaCl 

to give net 0.23 M Cl- and 130 ml of the equilibrating buffer. One sharp 

eymmetricel peak (6s fraction) eluted with the apex of the peak emerging 

at 0.12 M Cl- in the eluate. After the paaaaga of 260 ml of the eluate 

the column was washed with pH 7.3 buffer containing 0.5 M NaCl which re- 

sulted in the elution of a eecond peak (Fig. 4A). The specific toxicity 

of the eluate in the first peak was uniform across the peak with 5.9x10.' 

MLD/l.O absorbance at 278 mp. The second peak had trace amount of toxi- 

city. For rechromatogrephy 25 ml of the eluate from the first peak wee 

dialyzed againet pH 7.3 buffer to remove NaCl and rechromatographed under 

Identical conditions described above. Only one peek 8m8rged at the same 

Cl- concentration and the same Es position (Fig. 46). The homogeneity 

of Bar fraction was further examined by gel filtration on 1.5x60 cm 
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Fig. 4A: Chromatography of 90 ml of toxin eluate (the second peak) 
obtained from Sephadax G-200 column on a 0.9x30 cm DEAE-Sephadex A-50 
column equilibrated with pli 7.3 buffer. Linear gradient started at 
arrow marked L. Suffer with 0.5 M NaCl was added at the eecond arrow. 
Specific toxicity of the eluate in tuhee 66, 68 and 71 expressed as 
MLW1.D absorbance at 278 w Were 57 million, 61.5 million and 60 
million respectively. 

Fig. 48: Rechrnmetography of 25 ml of 0 fraction under identical 
conditions of the original sun. The ln&rument eeneitivity for re- 
cording fluorescent intensity in Fig. 40 was 3 X more than in Fig. 4A. 
Fractions of 3.0 ml were collected at a flow rate 20 ml/hr. 

Sephadex G-200 columns eluted with a buffer of either pH 7.2, 8.0 or 9. 

In all cases one symmetrical peak eluted with no sign of further dieso- 

ciation (Fig. 5). The mol. wt. of the Ba. fraction determined by the gel 

filtration method of Andrews (1965) was found to be 165,000. The pro- 

cedure employed was described by DeeGupta and Boroff’ (1968) differing 

only in ths use of a 1.5x6D cm instead of 2.5~50 cm Sephadex G-2OD 
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Pig. 5: Elution profile of 6 
fraction, 1.0 ml, from a 1.5x& cm 
Sephadex G-200 column operated with 
0.05 M Tris-HCl pH 8.0 buffer con- 
taining 0.1 M HCl. Apex of the 
toxin peak at tube 37. Apex of 
blue daxtran peak, not shown here, 
was at tube 21. Fractions of 
1.95 ml/tube were collected. 
Columns operated with pH 7.2 or 9.0 
buffer of above composition gave 
similar results. 

column. By all tests used Bar appeared to be a simple protein. The 

method reported here resulted in 500 fold purification of the toxin with 

a 13 - 15% yield of the total toxic activity present in the bacterial 

culture. 

The specific toxicities of types B and A, expressed as MLO/l.O 

absorbance at 278 mp, were 5.9x107 and 9x107 respectively. Besides the 

serological difference between types A and B toxine, the mol. wt. of 

Ba appears to be higher then the a fraction of type A toxin, 150,000 

(OasGupta and Boroff, 1968). The former also behaves as a more anionic 

protein on DEAE-Sephadex column than the latter. 

ACKNOWLEDGMENTS 

We thank Mrs. Ursula S. Fleck for her excellent technical aaaistanca. 
This work was supported by grants #AX 04180 TDX National Institutes of 
Health and #SB-6719 Nations1 Science Foundation. 

1062 



Vol. 32, No. 6, 1968 B!OCHEMICAL AND BIOPHYSKAL RESEARCII COMMUNLCATIONS 

REFERENCES 

Andrews, P., Biochem. J., 96, 595 (1965). 
Boroff, D.A., DaaGupta, B.R. and Fleck, U., J. Bacterial., s, 1‘736 

(1968). 
DasGupta, B.R., Goroff, D.A. and Rothstein, E., Biochem. Biophys. Res. 

Commun., 22, 750 (1966). 
DasGupta, B.R. and Boroff, D.A., J. 03.01. Chem., 243, 1065 (1968). 
Duff, J.T., Hlerer, J., Eibler, R.H., Moore, O.E., Gottfried, C. and 

Wright, G.G., J. Eacte+iol., 73, 595 (1957). 
Lamanna, C. and Glassman, H.N., 3. Bacterial., 2, 575 (1947). 
Wagman, J. and Bateman, J.H., Arch. Biochem. Biophys., 31, 424 (1951). 

1063 


