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An amino acid analy-sis of cryNstalline botmulinuim crystalline material 1i molecular ~ ih.90000X)
toxin, type A, based 00l mlicrobiologicail assay, did not rep~resenlt at single, simple nioieck-le. The
wits reported by this laboratory in 1947 (1-1. J. first phiysicalI evidence of dissociation ot' tile
BILehiler, E. J. Schantz, and C. Lamanna, J. IBiol. toxin wits obtained by J1. Wagnian and J. 1).
Chem. 169:295, 1947). D. Van Akst~nc, .1. Haten-.an (Arch. Biochem. Biophy s,. 31:424, 1951).
Gerwing, and J. 1-1. lreniaine (J. Bacter~iol. 92: U~nder' conditions of' mild alkalinity and high
796, 1966) hav.e recently reported oil the amlino ionic strenrzth, toxic fractions, of thle order of
acid composition ol a low molecuilar weight 1150,M() molecular weight wer'e obtained. M1a-
biologically active component of this toxin and terial1 of' thle ..amei size hs11"Snw been prepa red by
have compared it to the crystalline material. We at column chromatographic procedutre b:'y Bi. R.
have reinvestipated thle aminio acid composition DasGupta, D. A. Boroif, and F. Rot hstein
of the crystalline material using thie more accurate (Biochem, Biophys. Res. Comniun. 22:750, 1966).
chr-omatogr-aphic techniques now available. In and they report a specific toxicity of' 1.86 X 10,

* this note, tile results of this analysis ame presented, LD.,o per mng or about live times that of the parent
and some of the implications they have upon the material.
subunit structure of thie toxin are discussed. The possibility of' even smaller subuinits--in

A single batch of crystalline toxin isolated by the 10,MX)) to 20,000 range-- in the crystalline
thie mlethodI of' J. T. Duff' et al. tU Bacteriol. 73: material wats suggested by one of' it, 1L. J.
42, 1957) was used for' all analyses. This prep~aral- Schantz, pu~blication 999+1-1 PPI.Iublic Health

-tion was homogeneous in thle tlkltracentl'i uge and Service, Cincinnati, 1904, p. 91), onl thle basis of'
exhibited at specific activity by mouse intraperi -(diffusion studies in agar e.Rcnlarpr
toneal injection of 2.3 x It)N LI),., per rug of' N. from Dolmani's laboratory (J. Gerwing. C. F.
Thle methods used weredec ibe-d in acdsc previous D~olman, and H. S. Barins, J. Bacteriol. 89:1383,
publication (L. Spero et al., Biochemistry 4:1024, 1965) described tile isolation in good piercentage
1965). yield of an active hotulinum toxin l'raLgmer't with

Thle nitrogen content of' the toxin wats IVe- at niolCcuLar weight Of' 1 20)0 to I13.t000.
dletermlinedI and found to be 16.08 , 1-The sulfur' It is abundantly clear' then that the cr'ystalline
content wats 0.691,, and phosphorus was toxin is an aggregate of subunits of considerably
<0,051j,(. (We tire gratef'ul to J. F. Alicino of thie smaller molecular size. Thle smallest unit present
Squibb Institute for- Medical Research for doing may well be a component with a miolecular' weight
the sulfur' anialysis. ) The IEl ,,.,tat 278 nmL wats of' 12,0K), but it is certain that there are othel'
found to bie 16.6. Thle results" of thle amino acid moieties pr'esent in thle aggregated macromolecule.
analyses ai'e presented in Table 1. Etch figur'e Evidence for this comes from at least three
repr'esents the average of three anialyses. Each wIenuLes of' investigation: (Ii the piesence of' a
mnal) sis wats per l'ormed on 24-. 48., 72-. and 96-lu henmgglutinating mater'ial in thle cry stalline
hydr'olysates ruin singly. The r'esults tend to con- toxin (C. Lamanina, Pr'oc. Soc. Esptl. lBiol. Med.
firmn thle earlier analysis. Some of the amino acids, 69:332, 1948): di) the incr'e4 ýed spec-ific activity
ParltietLI.Irly phienylalanine and glycine, show obtained in one of' thle isolated f'ragments (1. R.
striking differences, but for the most p~art thle DasGupta, D. A. B1orofi'. and 1F. Rothstein,
errors maniy be attributed to inher'ent inaccuracies Biochem. Biophy s. Res. Commnir. 22:750. 1966),
in tile older' methodology. In addition, crystalline and( iii thie pr'esen~t amilno acid analy sis. T'he
toxin isoiated from a nonsporulating strain hats smallest repuating (nit( containing histidine has1 a
been analyzed with~ no detectable diff'erences. 11ole1cular weight of' 15A4X). the smallest contain-

It was r'ecognizedl early' by C. Lamanna iProc. ing cystine. 27,4M,) arid thle smollest containing
Soc. Exptl. Biol. Med. 69:332. 1948) that the- c~ steine, 263.7t)
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TAUII-I 1. AInW~t (10d cotlipoWsi~ifilI Ofhoi(Ii~iiiI ioxini 'I'IWe A

Amnion ad N.ofride
Aiii, Nit roiten .~ l~I src.idoe.s No. of residuvs NI fzsdc

If lot t oyj " 1ot l I (if priin) of potein 0 1

....... 1.45 6.65 ±0.12 6,78 .51.9 1 52.9
Htiie0.27 0.89 ±0.02 0.91 o.5 6.6

Arginine ..... 1.32 3.69 ± 0.0-4 4.14 23.6 26.5
Aspartic ....i.. 2.24 18.41 ± 0.13 1.4159.9 150.7

..h.r..o. .u..e 0.73 5.27 ± 0.12 7.19 52A1 71.1
Setri ne................. 0.87 5.42 ;,- 0.12 3.60 62.2 41 .3
Olutanlic acid ...... 1.06 9.81 :L 0.1(0 13.67 76.0 105.9
l'reline. .0.37 r 2.58 ±0.10 2.19 26.6 27.1
Glycine ....... 0.48 1.97 ±0.03 1.05 314. 5 18.A
Alanine .... ..... 0.46 2.35 ±0.03 3.1-1 33.0 43.9
Half-cvsfine ...... 0.10 0.74', 0.45 7.3 4.5
Cysteirle ....... 0.05 0.391 , 0.23 3.8 j 2.2
Valine .0.61 . 4.34 A;0.04, 4.45 43.8 44.9
Moihionine ............. 0.12 1 0 (.0! 0.93 8.7 7.1

Isluie1.25 8.. 0.04 10.33 79.3 9.
.... ....... 1.04 8.40 ± 0.07 8.91 74.2 7 .

Tyrosine........ 0.76 8.87 ±0.17 12. 18 54.4 74.6
I'henylalanine ...... i 0.53 5.19Z 0.12)10 : 3'07.
Tryptcephan ....... 0.37 2.46169329.
Arnide groups ..... 1.78 2.03 A: 0.09"1 2.43 126.8d 152.1

Total .................. 15.86 97.95 849.0

From Table I of H. J. Buehler et al. (J. BioL. Chem. 169:295, 1947).
b 1)jlferenc between total cystine and cysteine determined as cysteic acid and cysteine determined

dfirectly.
Determined by alkylation with iodocetate in guanidine.
Not inciuded in total.

A Gcmprwisngo tet preen analyscte wio th the8 Sudies iwedinghof1,0 to elucid0t the s nit corthe
comporision of the preon molsswihtelecular weight ofxi 12,000eisbuiti toh3e0 crsallne motberithe

ofJ Gringni et tat the material with 83 Stuodipeseintlynbing carreducodtei thi sulburatorn.
1965) also supports this view, The discrepancies position of crystalline botulinum toxin are


