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CHROM. 3503
Measurement of specific activity of radioactive proteins in starch gels

The problems of measuring concentration and solt f-radionctivity of protein
fractions resolved by starch gel electrophoresis have been largely overcome by new
procedures incorporitting o modification of the method of Lowry of af " and the use of
i scintillator cocktail compatible with high concentrations of starch, gel buffer and
urei. The techniques have been applicd specifically to the analysis ol mistures of
S-carboxvmethylated proteins from wool roots®3 but would be eiqually useful for the
estimation of concentration and specific activity of other proteins [ractionated by
clectrophoresis in starch or other neutral median.

Isxperimental

Wool root protein, dissolved in 8 W urea, o.001 3 EDTA, and o.o1 A Tris-FICI,
pH 9.4, was applied on paper (0.5 mg in 530 ¢l Whatman No. 3MM, 3 cmo2 0.7 em)
to o stareh geld (1002 em 2 5.3 cm o o7 em) and run at 10 VVem overnight until the
distance hetween paper and front was 12 cm, The gel was removed from the perspex
frame and sliced with o wire cutter into 4o picees 3 mn long, ‘The picces were placed in
glass scintitlator vials containing 2 ml of water, broken up with a nyvlon rod, and the
stispension sonjcated at 1.5 A on oan MSIE ultrasonicator for several seconds until
cleared.

1 ml was withdrawn by pipette for protein determination, To the remainder
(1.8 ) was added 15 ml of a scintillator cocktail consisting of two parts of the mis-
ture xyvlol-dioxan-cthanol (3:5:3), containing 8o g/l naphthalene, 5 @1 2,5-diphenyl-
oxizole (PPO) and o.25 g1 1 4-bis 2-(5-phenyil-oxazolyl) }-benzene (POPOP)S, with
one part of Triton Ntoo. The simple and cocktail were thoroughly shaken and counted
in o Beckman LSzoo spectrometer.,

Tothe 1 mlof sonjcated material Kept for protein determination wis added 1 ml
of double strength solution C of Lowkry of al.' (alkaline copper solution). The misture
wis shaken, left for 1o min, and o.2 ml of solution I of Lowky of /. (IFoLiN's phenol
reagent) added, The misture was immediately shaken and left for 30 min for colour
duevelopment.

To the reacted misture was added 3 ml of 0.5, cetyl trimethvlammonium
bromide (CTAB) in water-saturated z-butanol. This was then shaken vigorously,
transforred to 15-ml glass tubes and centrifuged on i beneh centrifuge for o fosw min-
utes to separicte the phises. The top organic phase was removed by pipette and its
absorption measuraed at 750 nmand gz2o nmin a Beekman DI3CG spectrophotometer.
The results were compared with standard curves of protein concentration plotted
igainst optical density at the two wavelengths, obtained by treating aliquots of o
stundard solution of protein (wool root low-8 protein®, 5 mg il in urea bulfer) in
exactly the siume way. A blank starch gel was used in this case and the protein solutions
equivalent to 3-~2000 pg were added alter sonication,

Results and discussion
Drotein. determinalion. The direct determination of protein concentration in
starch gels by the method of Lowiry ¢f al.t wias not successful due to the opacity of the
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166 NOTES
solution and consequent light scattering, The CTAB in butanol quantitatively sepa-
rated the protein from the starch as the coety] trimethyviammonium salt, soluble in
butanol, The colour was stable in this solvent for at least 2.5 h. The absorption maxi-
mum wis it 730 nm and the minimum at 420 nm; the use of these two wavelengths
covered the range of protein weights 502000 pg (750 1mM, 30123 (g 420 nm, 1252000
n). The blank values measured against butanol CTARR alone were relatively high,
presumably because of the high concentration of urea affecting the colour reaction!
and it was essential to determine the standard curves under identical conditions, A
least squares regression analysis of optical density against standard protein weights
wirs marde on the accumulated data from several Ustandard runs. Fig, 1 shows the
resulting standard curves and the average error estimates at both wavelengths,
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FFig, 1o Standaed curves of optical density at 750 nm and 420 nm as a function of protein weight
covering the ranges o-125 ug amd 125-2000 gy of protuin,
TABLE T

COUNTING EFFICTENCIES

Seintillation fluid Additives Cownting efficiciey (')
ayy Tac o
Nylal-based [T'riton Ni1oo s P 70
Nylot-based /[ Triton Xt1oo . 18 ml starch mixture 10 63
Nylol-based /[ Triton N1oo 2ml BuOR TN 13 6ON8
I3rav'ssolution 1 70
Brav'ssolution ) 2ml BuOH/CTAR 17 78
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Radivactivity counting. The xylol-based scintillating fluid containing ‘T'riton
Nr1oo wis well tolerated by the starch-protein mixtures, The finely dispersed starch
tended to settle to the bottom of the counting vial with time but with no change in
counting cflicieney, An alternative method, that of counting the protein in an aliquot
of the butanol phase prior to the colour reaction, was successful and may be preferred
in some cases, Under these circumstances, improved counting efficiency was obtained
using Bray's solution®,

Table I shows counting efliciencies for 3H and YO using these methods,

Scparition of the complexs mixture of proteins of the wool root into well detined
frictions is reproducibly aceomplished by starch gel electrophoresis in the presence of
S A7 urea®. :

CThe techniques described above, which allow the ready quantitation of protein
fractions and determination of specitic activity are being currently applied in time-
course studies of the incorporation of labelled amino acids into wool root proteins,

The author is indebted to Mr, 1. C, Barivrsy for excellent technical assistance
and to Miss B, Taosesos for data analysis,
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