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1. Introduetion

In addition to B-V-acetylplncosaminidase
{EC 3.2.1.30) the digestive gland of the limpst
Patella vulgata {L.) contains an o,B-V-acetylglucos-
aminidase which hydrolyses both o and B-glycosides
of N-acetylglucosamine {1, 2], In this paper we describe
the first direct demonstration that N-acetyl-glucos-
aminidases contain two kinds of sub.uniis and that the
composition of the correspond dmg sub-units of each
enzyme is very similar.

2. Materials and methods

e, 3-IV-Acetylglucosaminidase and §-V-acetylglucos-
aminidase were prepared s described [1, 2] Sub-units
of each enzyme were prepared by dialysing at 4°C
against 0.1 M phosphate buffer, pH 7.2, containing 1%
(wv) 2-mercaptoethanol, 4 M urea and 0.1% (w/v)
sodium dodecyl sulphate with two changes for 24 hz.
The dialysed snzyme solufion was then incubated at
45°C for 2 hr. The incubztion mixture was applied to
a Sephadex G-150 {Pharmacia Fine Chemicals AB)
column, 1.8 X 95 cm, equilibrated with 0.1 M phos-
phate buffer, pH 7.2, containing 4 M urea and 0.1%

(w/v) sodinm dodesyl snlphate. The column was eluizd -

with the equilibrating buifer at a flow rate of 5 mijhr
al yoom temperature, 2 ml fractions were collected
and the column effluent was monitored by reading the
-absorbance at 280 nm ox: a Pye-Unicam SP 3000
Spectrophotometer.
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Sub-unit molecnlar weights were determined by the
method of Dunker and Rueckery [3]. Phosphorylase
(92 500), bovine serum albumin {66 000), L-glutamic
acid dehydrogenase (53 000), egg albumin {45 000)
and deoxyribonuclease 1 {31 000) wers used as maikers.

Hydrolysis of the isolated sub-units was carried out
in evacuated sealed tubes containing 6 N HC1 at
105°C for 24 hr. The hydrolysate was analysed on 2
JLC-6HA Amino Acid Analyzer usinga 0.9 X 50 cm
column for acidic and nentral amino acids and a
0.9 X 25 cm column for basic amino acids niilising
the method of Speckman et al. [4]. Hexose was deter-
mined using sulphonated ce-naphthol [5] and phenol—
solphuric acid [6] as the colour reagent.

3. Rerulis and discussien

Both ap-N-aceiylglucosaminidase and §-N-acetyl-
glucosaminidase were found to consist of two types of
sub-units (figs. 1 and 2). These wers desipgnated L and
S and the area of ithe peak absorbing at 280 nm dus 1o
the L sub-unit was found to be approximately twice
that of the S sub-unit for the a,f-enzyme {fig. 1) but
the peak areas of the L and S sub-nnits for the f-enzyme
{fig. 2) were found to be very similar. The molecular
weight of the sub-units showed that ﬂme L sub-unit for
both enzymes has a mcl. wi. of 82 000 and the S sub-
unit for both erzymes had a mol. wt. of 54 000 (fig. 3).
Since the molecular weighi of the @ f-enzyme was
found to be 217 D00 [1], the result obiained implies

" that @ B-NV-acetylzlucosaminidase contains two sub-units
" of mol. wt. 82 000 and one sub-unit of mol. wt.

54 000. Similarly, since the molecular weight of the
B-erzyme is 136 DOO [2}, it appears that f-N-acetyl-
ghacosaminidase contains one suh-unit of mol. wi.
82 000 aid ome sub-unii of el wio 54 000,
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Fig. 1. Chromatographic separation on Sephadex S5-150 of
sub units derived from o,f-N-acetylgucosaminidase.

Amino acid analysis and carbohydrate estimations
of the isplated sub-uniis showed that the composition
of the sub-units of mol wi in both 54 OD0 enzymes is
identical within experimental error (1ables 1 and 2).
Similerly the amino acid conteni and the carbohydrate
content of the two B2 000 sub-units present in the
. B-enzyme is almost exactly the same as thay of the
single 82 GO0 sub-unit of the G-enzyme {tadbles land
2). These results suggest that the comresponding sub-
units of both enzymes are sirilar and may be identical.
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Fig. 2. Chromatographic separation on Ssphadex G-150 of sub-
units derved from B-N-acetylglucosaminidase.
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Table 1 .
Composition of af-Macstylzivncosaminidase sub-nnits.

LConstituent Number of Number of residues
residues per in sub-unit
sub-nnit . {mol wi 54 QD0D)
{(mol wi 82 0DD)

Aspartic acid 83 53

Threonine 27 26

Serine 27 24

Gintamic acid 54 D

Proline 33 12

Glveine 27 26

Alanine 20 25

Valine 37 i3

athioine 18 k4]

Isolencine 27 11

Leucine 33 30

Tyrosing 29 5

Phenylalaning 23 10

Lysine 22 15

Histidine 10 ip

Ammonia %3 &8

Argining 25 o

Half-cystine 7 23

Tryptophan 15 7

Ghacosaming 7 0

Hexose 47 41

Berine, threonins and glhcosamine were not corrested for loss
during hydrolysis. Tryptophan was determined spectrophoto-
metrically [9].

This conclusion has been verified by immunodiffusion.
In these experiments it was snown that the native
enzymes posses antigenic determinanis in common.
These resvlts provide the first direct evidence for
the existence of sub-units in N-acetrlglncosaminitlases.
Verpoorte [7] found that dithiothreitol greatly reduced
the molecular weight of the A and B forms of g-N-ace-
tylglucosaminidase from bovine spleen and in conse-
guence suggested that both enzymes containe” sub-
units. Recently Srivastava and Beutler [8] concluded
that the most probable explanation of their genetic
and Immunological sindies on BV-acstylghusosamini-
dase A and B from human placenta was that the A
form contained two different sub-units whilst the B
form contained only ons of these seb-units. )
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B Table 2 - _
Composition of g-V-acetylglucosaminidase sub-units.

Constituent Number of Number of residues
’ residuesin in sub-unit
sub-unit {mol wt 54 000)
(mol wt 82 D0OO) -
Aspartic acid 83 33
‘Threonine 28 24
Serine 28 22
Glutariic acid 52 9
Proline T33 - 1z
Glycine 25 28
Alanine 20 25
Valiad 34 19
Methiconine 12 0
Isoleucine 27 13
Leucice 33 30
‘Tyrosine 29 3
‘Phenylalanive 23 10
Lysine 22 15
Histidine 10 1¢
Ammonia 68 68
Axginine 25 D
Half-cystine 7 22
Tryptophan 15 7
Glucosamine 4 D
Hexose 47 41

‘Threonine, serine and glucosamine were not corfecied for loss
during hydrolysis. Tryptophan was determined spectrophoto-
metrically [9].
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Fig. 3. Plot »I in molecular weigh? against relative mobility
{mobility relative 1o bromophznol blue). 1 = Phosphcrylase a,
2 = Bovine serum nibumin, 3 = L-gluiamic acid dehydrogenase
4 = ggg albumirn and 3 = deoxyribonuclease I, L and S are the
sub-units derived from o f-N-acetylglucosaminidase and N
acetylglucosaminidase.
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