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Fig. 2. Starch-gel elcctrophcrograms of casein and its components. (a) T and 2 = K-casein; 3 =
vy-rich casein fraction; 4 = B-casein; 5= oas-ca,sem and = whole casein. (b) Five samples of

whole cascm from lndl\’ldu’ll cows,

The genetic variants of "ocs', B- ‘and XK-caseins are clearly demonstrated in these
patterns. The starch: gel techmque used for preparatlon of these electropherograms
has been previously reported by the author?,
~ Consistently reproduc1ble starch gel electropherograms have been obtained in
the author s lmboratory usmg the above dlscussecl mlgratmn chamber. -
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;jﬁThe mfluence of Tween 60 on the mlcroelectrophoretlc patterns of human
f’serum on mtrocellulose and acetylcellulose membranes

‘ ‘Ina preliminfl.ry note! on the microelectrophoresis of human serum on nitro-
) cellulose ‘membranes?: it- was shown -that a pretreatment of ‘the membranes with
" polyglycol sorbitol monostearate (Tween.60) was necessary for: successful separations
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of protein fractions. Various types of nitrocellulose membranes, differing by their
pore sizes, have been tested® and microelectrophoresis on this supporting medium was
used for the characterisation of modified bovine serum¢.: In- comparison with elec-
trophoresis on acetylcellulose strlps5 a’'smaller electro-endo-osmotic flow was observed
on nitrocellulose 1mpregnated with Tween 604 and also certain’ differences in the
protein patterns were noticed.’ Accordlng to other orientation exper:ments3 a part
of the Tween 60 is ﬁrmly adsorbed on the nitrocellulose, most probably forming a
film which covers the inner ‘surface of the membrane pores; thus the: interfering ad-
sorption of proteins on nitrocellulose!s 2 was prevented Another part of the Tween 60, -
however, seemed to be only mechanically occluded in the mlcroporous structure of-
the membrane under the conditions used. :

In the present paper, we wanted to reexamine these results in more deta1l and
to test whether the contact of serum proteins with Tween 60 during electrophoresis
would cause some changes in the electrophoretic patterns of certain fractions known
to be sensitive to the detergent®. The results of the experiments on nitrocellulose were
compared again to those obtained on acetylcellulose both untreated and treated
with Tween 60.

E v;bemmmtal ' ' ’ '

Matevial and methods. Nitrocellulose membrane filters. “VUFS’" (produced by
VCHZ Synthesia, n.p., Uhtfinéves, Czechoslovakia)?2 and ‘‘Oxoid’’ -electrophoresis
strips (produced by Courtaulds, Ltd., Coventry)? were used as supporting media for
electrophoresis. A veronal (25 mM)-citrate (2.5 mM)-oxalate (x mM) buffer?,
pH 8.6, was used throughout these experxments ‘Human serum was taken from a
sample stored at —20° .

5 X I cm strlps were soaked before electrophore51s1 5 either w1th the buffer
alone or with a solution of 2 9% Tween 60 in this buffer, for 5 min!:%, The strips were
then rinsed on both sides as before!,3:4, either with 5 ml of the detergent-free buffer,
or thoroughly washed with 53-10 ml of the buffer on a Biichner funnel, to remove all
excess of ‘unbound”’ detergent. Electrophoresis was performed without cooling in a
moist chamber! with a bridge gap of 3.5 cm, using 0.4-0.5 mA/cm and 15-20 V/cm
for 15 min. Sample volumes of the order of 10~¢ m! were applied from the tip of a
square wick of acetylcellulose soaked with sample and through which a perforation
had been made by a pin (Fig. 1). The area between the tip and the perforation was
blotted gently with a filter paper, while above the perforation a small droplet of the
serum (stained with bromophenol blue) was left. This method of application gave the .
best and most reproducible results among various techniques tested even on acetyl-
cellulose strips. After electrophoresis the strips were dried at 75-85° for 10 min and
stained with nigrosine (Ed. Gurr, Ltd.)%5

The adsorptlon of Tween 60 to the membranes was tested by ascending chro-
matography, using the electrophoretic buffer assolvent. About 10-3ml of a 2%, solution
of the detergent was applied at the start as'a streak close behind the advancing front
of the solvent. Dragendorff’s reagent was used to detect. the detergent on the strips®8.

Results .- . - o SUTE : '
i I‘lg 2'shows' schematlcally the strong adsorptlon of Tween 6o on the “VUI‘S”
nitrocellulose strip during ascending chromatography and the minimal adsorption
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Fig..1.. Application.of a;sample on. the start lme A wick of “Oxoid’’ membrane soaked w1th the
swmple was ﬁttcd to 2 stce] pen.. :

Fig. 2. Asccndmg chromatography of Tween 60. I = nitrocellulose membrane; 2 = acetvl-

cellulose membrane., Solvent: veronal-citrate—oxalate buffer, pH 8.6, Detection: Dragendorfi's
1.'eagcnt8

of thls detergent on the “O\:md” acetylcellulose.‘ Some stnps were pretreated w1th
Tween 60 in the usual way and then only slightly rinsed with buffer, and then the
excess dctergent was eluted until no more detergent could be detected in the. eluted
solution, However even after this operatlon a strongly positive reaction with Dra—
gendorit s reagent was obtained w1th nitrocellulose membranes, 1nd1cat1ng the pres-
ence of firmly bound. Twcen 60. .

-Some ch'mges of the electrophoretlc patterns of human serum, caused by Tween
60, can be seen in Fig. 3. The “Oxoid"” strip (No. 1) served as the ‘‘normal’’ standard
pattern. After treatment of acetylcellulose with Tween 60 (strip No." 2), ‘the pre-
“albumin zone gained i in. mob111ty but, lost. in 1nten51ty l“urthermore, there was a gap
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Fig. 3. Comparatwc microelectropherograms of human serum. 1 = acetylcellulose without deter-
«, Bent; 2 = acetylcellulose pretreated with Tween 6o; 3 = nitrocellulose pretreated with Tween 60;
" 4 = nitrocellulose. prctrcated with ‘Tween 60, excess of unbound ‘detergent removed. 0.4-0.5

mA/cm, 15—20 V/cm; 15 min runs; nigrosine stain. The position of the start on strips No. 1 and 2
is indicated on the left, on strips No. 3 and 4 on the rlght.
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in the a-globulin region and a new zone appeared in the region:of the B-globulms The
y-globulm also showed the presence of at least two zones.. Slmllar change 1

A somewhat greater a,dsorptlon of proteins was observed sometlmes on :the “VUFS”
strips treated in this way as well as a slight.coloration of the background‘by mgrosme
The zones, however, were often more distinct than on acetyl 11 ‘lose

Discussion Lo

The results mentioned above led to the conclusion that nges"-of the norm_
electrophoretic pattern of human serum were most probably caused by the presence
of unbound Tween 60 in the membranes. Similar changes have been describeds. with
sera incubated with detergents. These artefacts, however, consisting in ‘a changed'
mobility of certain fractions, might be expected to have a special analytical value; for-
instance when analysing sera of patients suffering from different diseases. -

- Nevertheless, it was interesting to find that Tween 60, when firmly bound to’ the
supporting medium, did not cause the changes mentioned above. This result seemed
to confirm a previous assumption® that the electrophoretic sepmratlon of proteins
took place in-a buffer solution which was supported by the mlcroporous framework
of nitrocellulose, coated thoroughly by a film of Tween 60. In this connection it would
be possible to speak about an electrophoresis on Tween 60 rather than on nitrocel-
lulose. I‘urther experlments involving quantltatlve evaluatlons will' be necessary,‘
however, before an adequate interpretation can be glven to these ﬁndlngs ‘

The results presented here reaffirmed our previous observatlons of a minimal
electro- endo-osmotlc ﬂow on. mtrocellulose as comp'tred to tha.t on acetylcellulose
(¢f. Fig. 3).

It seemed also reasona.ble to assume that other 1mpregn'1.tmg substances
could be bound to the nitrocellulose membranes instead of Tween 60, to form sup-
porting media with appropriate properties and speclal binding capacities. Expe i
ments concernmg these questions. are  now under study in our laboratory
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