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Fractionation of microsomal proteins by a non-ionic detergent

A considerable amount of evidence!.3:® has been accumulated to show that the combined proteins
of the microsome fraction incorporate labelled amino acids more readily than those of any other
cell fraction. It would be of great interest to know the nature of the proteins into which this
incorporation occurs. Attempts have been made to obtain protein constituents of microsomes
by extraction with sodium deoxycholate! or sodium chloride followed by sodium hydroxide®.
The protein fractions which remained associated with ribonucleic acid (RNA) after such treatments
were usually found, after short periods of incorporation, to have higher specific radioactivities
than those devoid of RNA.

In an attempt to find other significant methods of fractionation of the proteins of the micro-
some fraction a non-ionic detergent (Lubrol W) was used here as a first treatment. Such an agent
was chosen in preference to ionic detergents since it might be expected to be less likely to denature
the proteins®, so that specific protein complexes may be extracted in their original state.

Male Wistar albino rats were killed by perfusion with ice-cold 0.25M sucrose under an-
aesthesia induced by pentobarbitone sodium. In experiments designed to examine the incorpo-
ration of radioactive phenylalanine, the rats were killed by breaking their necks. The livers were
quickly removed and immersed in ice-cold 0.25 M sucrose solution (time taken: 45 sec). Microsome
pellets were prepared according to the technique of LITTLEFIELD et al.4, except that the microsomes
were centrifuged from the mitochondrial supernatant liquid which had been diluted with o.7
volumes of 0.25.M sucrose. The microsome pellets were resuspended with the aid of a polythene
pestle in Lubrol W dissolved in 0.25M sucrose. They were then centrifuged at 105,000 X ¢ for
2 h to give the “detergent pellet’”, which had the same appearance as the microsome pellet.
The supernatant liquid was sometimes freeze-dried and excess detergent was extracted with
acetone. All samples were then analysed for RNA and total proteins according to LLITTLEFIELD
et ald. Lipid phosphorus was determined on the
chloroform-ethanol-ether extract. The final pro- 100k
tein residue was assayed for radioactivity on -
polythene planchets (1 cm?) in an end-window 3
counter connected to a scaling unit (Type 100C,
Panax Equipment Ltd.). 7

Fig. 1 shows the effect of different concen-
trations of l.ubrol W on the composition of the
detergent pellet. It can be seen that, at all con-
centrations used, virtually all the RNA is re-
covered in the detergent pellet. The proportion
of protein remaining in this pellet reached a
plateau at a value of approximately 50°; in the
presence of detergent concentrations between
0.1759%, to 2.0%,. In contrast the lipid phosphorus
fell progressively until, at a concentration of
Lubrol W of 1.59%, it reached a value of approxi-
mately 209 of that found in the microsome L
pellet. In the detergent pellet the amount of 0.2 0.4 06 08 10 15
protein found was approximately 4% times the % Detergent
amount of RNA. Tt may be noted that this
amount of protein is considerably greater than
that which LITTLEFIELD ef al4 observed after
treatment of the microsome pellet with sodium
deoxycholate.

Table 1 shows the effect of the length of the period of incorporation on the specific radio-
activities of the proteins of the two microsome fractions in comparison with those of the micro-
somes as a whole and the final supernatant liquid. After periods of 6 min or longer the proteins
of the fraction solubilized by Lubrol W had a specific radioactivity approximately twice that of
those proteins which remained in association with virtually all the RNA of the microsome pellet.
It can also be seen that variations from 0.25°% to 1.0 % in the concentrations of detergent used
did not affect the specific radioactivities of the protein of the detergent pellet or its supernatant
liquid. It therefore appeared that, in these experiments, the microsome fraction in which in-
corporation occurred to the greater extent is less firmly bound to the RNA than the remainder.

When the period of incorporation was reduced to 2 min, the specific radioactivity of the
proteins of the detergent pellet was observed to be twice as high as that of the proteins of the
supernatant liquid. If the detergent pellet was solubilized by means of sodium deoxycholate and
the liquid centrifuged4, the resulting sediment contained approximately equal amounts of protein
and RNA (85-90%, of that found in the detergent pellet). The lipid phosphorus present was
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Yig. 1. Fractionation of microsomal con-
stituents by Lubrol W. J—3 RNA; O—0O
protein; A—A\ lipid phosphorus.
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TABLE I

SPECIFIC RADIOACTIVITIES OF PROTEINS OF MICROSOMAL FRACTIONS AND SUPERNATANT LIQUID

Specific radioactivities (ucig) of proteins

Detergent treatment
. . Conen. of : - - - - —
Body weight P"M detergemt Mi S Pellet resuspended .
() (min) (%f ) iorosomes puta | Swpermatant in Na deoxycholate F'"all‘;‘fswa”’
‘ liguid .
: Supernatant
Sediment liguid
350 2" 0.25 0.71 0.90 0.46 1.95 0.39 o.11
335 6 0.25 0.94 0.78 1.33 0.25
1.0 0.70 1.16
230 10" o.25 2.22 1.34 2.91 1.43 1.38 0.68
333 10Y% 1.0 2.06 1.07 2.56 0.43
221 3% 0.25 4.59 2.47 540 .53
1.0 2.45 5.12
1.0 2.40 5.85

Each rat received 0.2 mc/kg of pL-phenylalanine(3-1¥C) (2 mc/mmole) intraperitoneally, except:
* Injection into tail vein under light ether anaesthesia.
** Injection into femoral vein under light ether anaesthesia.

negligible. It can be seen that these ribonucleoproteins, not solubilized by sodium deoxycholate,
were responsible for much of the high initial specific radioactivity of the detergent pellet. In
contrast, the lipoproteins of the detergent pellet had a lower specific radioactivity than the
proteins of the supernatant liquid obtained by the treatment of the microsomes with L.ubrol W.
When the time of incorporation was extended to 10.5 min, the two protein fractions produced
by the treatment of the detergent pellet with sodium deoxycholate had the same specific radio-
activities.

An effect of the non-ionic detergent Lubrol W on microsomes is thus to produce a fraction
whose proteins become readily labelled within a few minutes of the administration of phenyl-
alanine-14C.
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