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1. Entroduaction

Purine nucleoside phosphorylase {(Bi: 2.4.1.2)
catalyses the phosphorolytic cleavage o inosine 1o
hypoxanthine and ribose 1-phosphate. Tiis enzyme
has been the sobject of varions stndies [1—6] and has
been purified from rat, pig [1] and ealf [2] liver and
from human erythrocytes [3, 4). The solecular weight
of the enzyme has been estimated as 84,000 by gel
filtratior chromatopraphy using crude Hssue exiracts
18] and purified preparations from calf spleen and
hnman erythrocyies [71. Biochemical genetic sindies
of the homan enzyme suggest that nuclevsde phos
phorylase s a trimeric molecule {6]. The present study
undertook to Investigate this snggestion by establishing
the molecular weight of the native enzyme using ulira-
eentrifugation and by esiimating the molecular weipht
of the subunit afler elecirophoresis in rodium dodecyl
sulphate [8].

2: Methods

A pure erystalline preparation of purine nucleoside
phosphorylase {calf spleen) was purchased from :
Boehringer Ltd. The enzyme was Gialysed exhaustively
against 50 mM sodium phosphate, pH 7.5.

" A Beckman Model E analytical ultracentrifuge
equipped with interference cptics was used forthe = -
sednnentauon expemnent« Themo]ecula: Wﬁlghf of

Norrk-HoItand Pubhthg Campan JE Amx:erdarr-

the native epzyme was measured according to the
meniseus deyletion method described by Yplantis (2.
Nucleoside phosphorylase, 0.6 mgmi—!, in 30 mM
phosphate pil 7.5 was cenirifuged to equilibrium at
22,000 rpm at 20°.

The enzyime was curboxymethyinisd woing 10 mM
indoacetic acid in 8.0 M urea, 8.1 M Tris-BHCI pH 8.0
according to the method of Anderson et al. [10). The
amino zcid composition of the carboxymethylated
enzyme was determined by analysis usine a Beckmen
120 C automatic analyser. The proiein was hydrolysed
with 6 M Bl in a sealed evacuated tobe © 1057 for
24 hr, prior 1o analysis, ’

Cellulose scetate electrophoresis was carried out on
Gelman Seprapore I celinlose acetate strips a1 230V
for 90 min nsing 0.00 M barbital buffer pH 8.6, Pro-
tein bands were deteciz@ with Poncesu S staie. 50 pg
sampies of the native protein in 0.1 M sodin- phos
phate pH 7.3 containing 0.1% sodivm udodeeyl «uiphate
and 1.0% mwcaptoemanol were heated at 100° for 1
min. These szmples were then electrophoresed i 7.5%
polyacrylamide gels in the presence of 0.1% sodi am
dodecul suiphate at 4 mA per gel for 4 hr 8], Pyotein
bands were detected Wﬁh Cﬁomass.le Blue.

3 Results

- “I’he Lhomog&neﬂy of the pmtem was examinéd ~y-

, mectrophorems on cellulose ace’fate stnp A ﬁhg; pro- :



Yolume 32, number 2 TEBS L

LETTERS

'
GE[ »
®
»
0E
»
-
oSt -
»
»
o 2
Y
LoSygd | »

| ]
o5

L w

-
' @
) a A A
=04 506 =0 8 513 57 ES
r2icm?)

Fig. 1. A plot of log,, J versus 72, where J is the frinps dis-
placerr znt a1 the corresponding radial posiiion »
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Fig. 2. Polyacrylamide electrophoresis of calf spleen nudzo-
side phozphoryisse in the presence of sodium dodecyl sui-

phate. A) Merher proleins, bovine serum albumen (68,000), -

rabbit Flyceraldehyde 3-phosphate dehyvdrogenase (36,0000,
hen egg white lysczyme (14,000); subonil molecnlar wéight
shown in parentheses, By Purine nucleoside phosphorylase.

) A wixinre of w_xnna r.ucleosme “p‘wsphcxylaSe anﬁ maﬁu-.r
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Table 1
Amino aeid composition of walf spleen purine nuclersio = phos-
phorylase based on a molecolar weizhi of 33,500,

Amino acid % 1otal weight {monlesfmole)
Lysine 59 341
Hisijdineg 3.5 19,3
Arginine 7.0 34.0
Carboxymethylcysicine 1.8 0.2
Aspartic azid 9.0 57.5
Thizoning 49 3446
Serine 5.4 51.8
Glutamic acid 14.73 24.7
Froline 4.7 34.8
Glycing 6.2 70.0
Allaninez 4.9 45.1
Valine 6.3 4358
Me:hionine 3.1 17.8
Isolencine 3.1 19.7
Ieugine &8.1 52.3
Tyrpsine 4.2 i8.7
Phenylalanine 6.2 331.5
Tryplophan not determined

tein band was observed which had moved a distance of
2.9 em tovrards the anode after electrophoresis for 9D
min,

The vltracenirifuge study provided data from which
a plot of log) J versus r* was constructed, where J is
the fringe displacement at the corresponding radial
vosition 7, {fig. 1). The plot was Linear {regression
coeff. 0.999952% which can be taken as additional
evidence of homogeneity. The partial specific volume
{¥} of the proiein was calculated to be 0.725 ml-g~?.
from the percent tolal weight amine acid composition
given in table 1. Using this value of ¥ the molecular
wmght calculated from the slope of the log,, J versus
2 plot was 84,600 3,000 {estimated error). The
amino acid composition of carboxymethylated purine
nucleoside phosphorylase based on this molecwlar
weight is given in table 1. Corrections which take into
account the partial destruction of threonine and serine
on hydrolysis and the incmiplete hydrolysis of valins
and isclencine have been maie. )

Polyecrylamide gel electophoresis of the native
enzyme in the presence of sodiuni dodecyl sulphate
Tesalted in 2 single protein band, The mobility of this
band rélative to the marker ‘proteins (bovine seram

" albumen, rabbit plyceraldehyde 3-nhosphate dehydro-

genase and hen egg white lysozyme) correspondead 1o
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a subunit molecular weight of 28,000, A photograph
of typical polyacrylamide gels is shown in fig. 2. This
extimate of the subunit molecular weight is in good
agresment with the expeeted molecular weight of a
subvnit of a irimer. moleculs of molecular weight

84,600,

4. Discussion and conclusions

The resulis of the present stndy on calf nuclenside
phosphorylase {NP) are entirely consistenit with those
obtained proviousiy from elecirophoretic studies on
genetic variants of human NP [6], from i wirro [6]
and somatic cell [11] hybridisstion experiments with
monse and human NP angd from the subsirate binding
characteristics of purified human NP [7]. They lead to
the fiym conclusion that NP is a trimeric molecule with
a total molecular weight in the region of 84,000 and a
subunit size of about 28,000, Judging from a recent
survey of the lterature [12] structures of this kind are
relatively uncommon since only seven po:sible examples
of trimers were found among 109 different proteins
exhibiting a multimeric structure and in most of these
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examples there appeared to be some do-™ ., whether
the protein was trimeric or istrameric.
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