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Action of Trypsin on Bence-Jones Protein 
Derivatives 

IT is well known that the proteolytic enzyme 
trypsin fails to hydrolyse native proteins, or hydro
lyses them to only a very small extent. The 
dena.turation of protein substrate is therefore a 
customary preliminary operation in all work involving 
the action of trypsin on proteins. We report here 
the effect of trypsin on some chemical derivatives of 
a pure de-ionized1 Bence-Jones protein isolated in 
large amounts from the urine of a single patient. 

The protein was oxidized with performic acid, as 
described by Harrington and Schellman2, treated 
with sulphite by the Swan technique as modified by 
Bailey and Cole3, reduced with mercaptoethanol in 
8 M urea as suggested by White•, or with sodium 
borohydride5 • The completeness of reduction was 
checked by employing the p-chloromercuribenzoate 
spectrophotometric titration described by Sela et al.•. 
The reduction products were directly digested or 
previously carboxymethylated with iodoacetic acid 
or treated with iodoacetamide. 

The trypsin employed was a salt-free twice crystal
lized commercial preparation (Sigma Lot T 30B-056). 

All digestion experiments were performed in a 
pH-stat (model TTT-IA Radiometer, Copenhagen) 
employing 100 mgm. of the protein or its derivative 
in 4 ml. of de-ionized water brought to pH 8 ·00 with 
0 ·2 N sodium hydroxide ; 5 mgm. of trypsin in 
0 ·5 ml. of 0 ·001 N hydrochloric acid added in five 
0·1-ml. aliquots, each every 15 min. The pH was 
maintained at 8 ·00 with 0 ·2 N sodium hydroxide ; 
tho temperature was 30° C. 

The molecular weight of this Bence-Jones protein 
was assumed to be 36,000 on tho basis of physico
chemical measurements and of quantitative N
terminal amino-acid determinations. 

The results obtained are presented in Fig. 1. It is 
easy to see that the opening, either oxidative or 
reductive, of the disulphide bonds leads to the same 
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Fig. 1. Tryptlc hydrolysis of Bence-Jones p~otein. derh:a!ives. 
Cnrve 1, snlphite-treated; curve 2, perform1c acid ox1d1zed ; 
curve 3, reduced and carboxymethylated ; curve 4, reduced; 

curve 5, in urea 2 M; curve 6, In nrea 1 M; curve 7, native 

sensitivity toward trypsin. Even the digestion-rates 
for the derivatives are similar, though the rate-for the 
simply reduced protein (curve 4) is slower, owing 
probably to the combination of the free sulphydryl 
groups to form aggregates. 

Bence-Jones protein in urea shows an increasing 
sensitivity to trypsin with increase of urea molarity 
(see curves 5 and 6). 

It is concluded from the above results that any
thing which leads to a cleavage· of disulphide bonds 
probably leads to a very similar configuration of the 
molecule, and that the urea-induced modifications, 
which respect the integrity of disulphide bridges, 
result in a lesser sensitivity to trypsin. 

The use of tryptic digestion as an auxiliary tool 
for configurational studies on protein molecule is 
suggested. 

Details of the above work and other results will be 
published fully elsewhere. 
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Apparent Reversal of Xanthine Oxidase 
Action in Chlorella vulgaris starved of 

Nitrogen 
IN previous publications1-• a marked stimulation 

of the endogenous respiration of Ohlorella vulgaris 
and other organisms by numerous purines and purine 
analogues was described. Several lines of evidence 
led to the suggestion that thcise results were best 
explained by a cyclical oxidation and reduction of 
the purines, coupled to oxygen on one hand and to 
the oxidation of fatty acids on the other. This 
assigns to xanthine oxidase a role in terminal oxida
tion. This communication presents evidence for an 
apparent reduction of oxidized purines in Ohlorella, 
lending support to the existence of a purine oxida
tion-reduction cycle. 

Ohlorella vulgaris (ATCC 11468) was grown and 
harvested as previously described 1 • Washed celh, 
were suspended in 0 ·067 M phosphate buffer, pH 
6 ·0, and incubated with I 0-4 M reduced purines 
(hypoxanthine or 8-azahypoxanthine) for 15 min. 
before the oxidized purines labelled with carbon-14 
were added (final concentration IO-' M). After 
shaking the suspensions in the dark for another 30 
min. solid trichloracetic acid was added to a final 
concentration of 5 per cent. The cell suspensions were 
centrifuged after 30 min. standing, and this extrac
tion step was repeated twice. Authentic purines or 
azapurines were added as carriers. The extracts, 
freed of trichloracetic acid, were concentrated in 
vacuo. 

Ohlorella cells which had been exposed to hypo
xanthine and then to uric acid-2-14C were extracted. 
Fig. I shows the elution pattern of this extract from 
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