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decreases the absorbance of the effinent to less than o.2 after a large peak with no
polyphenol oxidase activity is cluted with the first 50 ml. Most of the activity (up to
50 %) is eluted with 0.080 M phosphate butier, pH 8, as a colorless peak which trails
off after the first 50 ml. A small additional clution is obtained with o.10 M phosphate
buffer, pH 8.

Step 7. The fractions containing a specific activity greater than 2000 units/
ml/absorbance at 280 mp are pooled and treated with (NH),50;, discarding the
fraction insoluble at 35 v, saturation and saving that insoluble at 50 ¢, saturation.
The solid is taken up in about 1.5 m! water and dialysed free of (NH )50, against
c.005 M Na,HPQ,. This solution may be used directly for studies in the ultra-
centrifuge.

Thanks are due to Professor K. LinpErstTrROM-LANG for advice and encourage-
ment. The assistance of KiRsTEN MikkeLsEN in this work is gratefully acknowledged.,

NOTE ADDED 1IN PROOF (February rgth, 1950)

It has been subscquently observed that extremely stow elution can result in poly -
phenol oxidase preparations of even higher specilic activity than reported here. A
further complication arises from the finding of an inhilator of this enzyme which
accompilnies it and appears in the o.0a4 M phosphate cluate on chromatography
(E. FRIEDEN AxD Y. KARKHANIS, unpublished data).
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A method of desalting certain polypeptides

Corticotropin is an example of a polypeptide that has given difficulty in desalting
because it can pass through ceilophan membranes on dialysis. Extraction into organic
solvents, precipitation, dialysis under special conditions and adsorption from solutien
have all been used to recover it in a salt-free state from butfer solutions, but each
pracedure has disadvantuges aiid most arc laborious. DixoN aND STACK-DUNNE!
used the adsorption of corticotropin ontc a carbesylic resin, but they displaced the
corticotropin with alkali {(amnmonia) which converted some of the corticotropin A,



252 SHORT COMMUNICATIONS vot. 34 (1959)

to A, Orsura anp Kmmura? found, however, that acetic acid solutions eluted ox
corticotropin from a carboxylic resin. The present method is based on this fact.

The corticotropin solution to be desalted is acidified with acetic acid and an
excess added to give a concentration of about 59 acetic acid. The sclution is then
allowed to run through a column 3 cm high, 2 cm diameter of a ground form of the
carboxylic resin Amberlite IRC-50 (XE-64} as the free acid. A flow rate of 180 ml/h
and a volume of 180 ml may be allowed on a column of this size. The column is then
washed with dilute acetic acid until the effluent is salt-free. If Na+ is the only cation
present, 0.I N acetic acid may be used, but if, for example, divalent cations of
cthvlenediamine are present, 5 % acetic acid shouid be used to elute them. When the
effluent is salt-free, the corticotropin may be displaced by a wash of 35 ml 50 % (v/v).
acetic acid. All acetic acid solutions to be added to the column should be shaken for -
a few seconds under reduced pressure beforehand, so that dissolved air will not come
out of solution during passage through the column and block the flow. The solution
obtained in acetic acid may be diluted and dried while frozen, or if the amount of
corticotropin present is small, the solution may first be concentrated in a rotatory
evaporator under reduced pressure. This avoids the risk that some of the polypeptide
will be lost by being carried away in the stream of vapour, which may occur when
very dilute solutions are dried while frozen. The liquid should not be allowed to rise
above 40° during rotatory evaporation.

Rechromatography of material isolated in this way {Fig. 1) showed that most
of it was chromatographically unchanged and the yield was almost quantitative.
The absorptior. at 280 myu showed 102 % recovery on the desalting step, and 83 %
recovery as the main peak on rechromatography. Of the absorption at 280 mp in
the effluent of the rechromatogram, g5 % was in the unchanged peak.

This method of desalting is also suitable for both pig melanocyte-stimulating-
hormones (a and g}. It has also been applied to egg-white lysozyme, which also
presents some difficulty in desalting®. A sample (Armour & Co., batch no. 20793) was
chromatographed under conditions similar to those of TairLan AND StEIN® (Fig. za)
and the peak material collected. It was desalted by the above method and rechromato-
graphed (Figs. zb and 2c¢). The yield was at least 80 %, and of the absorption ¢t 280 mp
recovered from the rechromatograms, at least 87 % was chromatographically un-
changed from the original lysozyme peak.

The capacity of the resin has not been fully investigated. In one experiment a
column of the size described held 190 mg corticotropin A, without any loss. But on
another occasion when a crude preparation of 8 melanocyte-stimulating hormone was
put through a colurnn of 2 cm < 2 cm, the column became saturated so that hormone
activity was present in the efflaent even thovgh the column held only 100 mg material.
The material in the effluent was adsorbed by a further column; the melanocyte-
stimulating hormone had thercfore not passed through the first column by forming
a loose cuinpound with unadsorbable material. It is probable that the capacity of the
resin differs for different polypeptides.

The method may be applicable to other polypeptides. They do not need to have
a basic isoclectric point, since B melanocyte-stimulating hormone has one of under 6,
and they do not need to have many positively charged groups, since a« melanocyte-
stimulating hormone has only three. It may, however, be expected that less basic
peptides will not be so strongly adsorbed by the resin. It seems, however, that poly-
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Fig. 1. Rechromatogram of desalted corticotropin L‘
Ay Column of 256 cm < 205 e Amberlite  © T ;
IRC-50 {XI-ty). equilibrated with and devel- 1.0? 100 100 30
oped with a buffer solution of o1 A Na,HPO,,
0.1 M MNaiPPO; and o.259%, chlorbutol. This (=)
system is similar to that of Dixox axnp STack- 05{ - <362
Duxxrl The sample was the product of desalting
a corticotropin A | peak whase absorption at 280 1
mye was 34 units {(Dfem « vol. in ml) {(approx. © T

e ] ) iy 1 1
21 mg), dissolved in 2.¢ ml o4 M H,PO,. To Effluent voluma mi 100 ml resin bad

this there were added z.omlo.6 v NaUH and 1.1
ml of the bufter and of this {.06 mi were trans- Iig, 2.
ferred to the column.

Fig. 2. Chromatogram of lvsozyme and rechromatograms after desalting. The colimn used for
each chromatogram was 28.7 om = 1.1 cm of Amberlite L R{U-350 (XE-03) in equilibrium with and
developed with a buHler solution of o.15 M Xa,HPOQ,, a.05 .Y NaH,P0O, and c.025% talucne.
This system is similar to that used by Tarpan axp STriN?. {a) Sample of 18.7 mg egg-white
lysozyme {Armour & Co) applied to the column in 1.04 mi buffer. (b) Rechromatogram of ¥/, of the
wmarked region of chromatogram (a) after desalting. The yield on desalting was 62 94, {by absorption
at 280 my) and of the material applied 8¢9, was recovered of which 959, was in the main peak.
{c} Rechromatogram of 'f, the marked region of chromatogram {a) after separate desalting. The
yield on desalting was 817, {bv absorption at 280 mu) and of the material applied 83, was
recovered of which 37%, was in the main peak.

peptides of greatly different properties may be desalted by adsorbing them from
solution onto a carboxylic resin, eluting the salts with dilute acetic acid and finally
cluting the polypeptides with a strong solution of acetic acid.

I am grateful to Miss M. B. Taoaas for substantial and skilled assistance. I am also
grateful to Dr. J.-P. YW.LLER for permission to guote his application of the method
to a melanocyte-stimuiating hormone, and to him, Profcssor F, G. Youxe, Dr. J. L.
Harris and Mr. M. W. Regs for helpful advice and discussion. I also thank the
Medical Research Council for a grant for expenses.

Department of Biochemistry, Universily of Cambridge, H. B. F. Dixox
Cambridge (Great Brilain)

*H. B. F. Dixox axo M. P. Stack-DuNNE, Biochem. ., 61 (1955) 483.

2 H. Otsuka axp T. Kwnvra, J. Biochem. ( Tokyo), 32 {1955) B1.

T H. H. Tarcran ano W, H. Striw, . Biol. Chem., 200 (1953) 507.

Received November 25th, 1958



