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thermal stability, metal ion effect and affinity towards
some substrates (unpublished observations).

These results point to the fact that at least in some
tissues the heterogenecity observed is not solely due to the
presence of terminal sialic acid residue. It may be mention-
ed here that the intestinal alkaline phosphatase isoenzy-
mes are devoid of sialic acid %17, The possibility of minor
differences in the protein architecture itself seems to be
gaining ground.

16 1, ENGSTROM, Biochim. biophys. Acta 52, 36 (1961).

17 P, K. Samnt and J. DonNg, FEBS Lett. 7, 86 (1970).
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Autolysis of Coprinus comatus Sporophores

The release of basiodiospores from species of the genus
Coprinus is accompanied by a rapid autolysis of the cap
of the fruiting body leaving only the stipe intact. This
phenomenon has been examined in detail with respect to
Coprinus lagopus {(C. cimereus)l:2. From this work it was
concluded that the main agents respomsible for the
autolysis of the sporophores of C. lagopus were chitino-
lytic enzymes located in the vacuoles of the fungus. These
enzymes appeared shortly before the autolysis of the gills.

In view of the speed at which the autolysis of the gills
of Coprinus lagopus occurs (4-5 h)?2, it is surprising that
chitinases play such an important part in this process.
Chitin is a substance notable for its resistance to degrada-
tion®. In Ascomycetes and Basidiomycetes it forms part
of the wall, together with glucan, though it is usually
present in smaller quantities than the lattert ITEx and
MATILE? assayed chitinase by measuring the release of
reducing groups from purified C. lagopus walls, and
chitobiase by the release of N-acetyl glucosamine from the
same substrate. They found 30 times more reducing
groups than N-acetyl glucosamine and interpreted this as
meaning that chitinase was present in much greater
quantities than chitobiase. The possiblity that the
release of reducing groups was due to other carbohydrases
(e.g. glucanase) does not seem to have been considered.
As f-glucan is normally present as a prominent wall
constituent of filamentous fungi4, it is proposed that
p-glucanase may have a significant part to play in the
autolysis of Coprinus sporophores.

Enzyme activities detected in the autolysate of Coprinus comatus
sporophores

Substrate Enzyme Activity/m]
autolysate

Laminarin §-(1 — 3) glucanase 1.30

Pustulan p-(1 - 6) glucanase 0

Carboxymethyl B-(1 — 4) glucanase 0

Cellulose (cellulase)

Iichenin B-(1 —4), B-(1 - 3) glucanase 0.15

Colloidal Chitinase 0.05

Chitin Azocoll Protease +
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Zusammenfassung. Es wurde gefunden, dass von den
3 Alkali-Phosphatase-isoenzymen nur das bei der Gel-
elektrophorese auf Polyacrylamid sich langsam bewegende
Isoenzym ein Sialoprotein war. Die kinetischen Eigen-
schaften der normalen und der mit Neuraminidase be-
arbeiteten Enzyme waren dhnlich.
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In order to test the wvalidity of this idea, several
sporophores of Coprinus comatus were collected from a
wood near Montreux, Switzerland. Two of the best speci-
mens, weighing 140 g each, were allowed to autolyse
overnight at room temperature. After this time the sporo-
phores were completely liquified. Microscopic examination
showed the presence of spores and some fragments of
hyphae, which were removed by centrifugation at 10,000
rpm for 30 min. The pellet was washed with water and the
supernatant and washings were made up to 200 ml. This
was tested for activity against the following substrates:
laminarin and lichenin (Koch Light), pustulan and Azocoll
(Calbiochem), carboxymethyl cellulose (Fluka) and coll-
oidall chitin prepared from chitin (Koch Light) by the
method of Howarp and GLazer®. All substrates except
the Azocoll were dissolved or suspended in 0.05 M acetate
buffer pH 5.0, and 10 ml were mixed with 1 ml of auto-
lysate. The release of reducing groups from these sub-
strates was followed at 30°C by the NELsoN SomoGvyr
method®, using the appropriate standard curve. One unit
of activity was defined as that amount of enzyme which
caused the release of 1 pMole reducing group/min. The
Azocoll was wused according to the manufacturer’s
instructions, though quantitative measurements could
not be made due to interferénce from the colour of the
autolysate. The results of these assays are shown in the
Table.

No release of reducing groups was detected from
pustulan or carboxymethyl cellulose, even after 24 h. The
reducing groups liberated from lichenin must therefore
have been due to the f-(1-3) linkages cleaved in this
polymer. There appeared to be about 26 times as much
B-(1-3) glucanase as chitinase in the 24 h autolysate,
a figure similar to that of ITEN and MaTiLE? for the
release of reducing groups and N-acetyl glucosamine from
Coprinus lagopus walls. However, if the frozen residue
was thawed, suspended in water and allowed to stand for
a further 48 h, the ratio of §-(1-3) glucanase to chitinase
dropped to 5 to 1. It thus appears that the §-(1-3)-
glucanase plays a major role in the part of autolysis

1 W. ITeN, Ber. Schweiz. bot. Ges. 79, 175 (1970).

2 W. Itex and P. MariLE, J. gen. Microbiol. 67, 301 (1970).

3 M. V. Tracey, Biochem. J. 67, 579 (1955).

4§, BARTNICKI-GARCIA, A. Rev. Microbiol. 22, 87 (1968).

5 1. B. Howarp and A. N. GrLazEr, J. biol, Chem. 244, 1399 (1969).
8 N. NrLsow, J. biol. Chem. 753, 375 {1944).
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responsible for shedding the spores from C. comatus, but
that the role of chitinase may increase in importance in
later stages.

From these results it would seem to be worthwhile
undertaking a re-examination of the enzymes present in
Coprinus lagopus, autolyzing fruiting bodies, and a more
detailed study of the wall composition of C. lagopus and
C. comatus.

Human Placental Aminopeptidase Isozymes

Serum aminopeptidase (AP), which hydrolyzes L-
leucyl-g-naphthylamide (leucine aminopeptidase, LAP)
or L-cystine-di-f-napthylamide (cystine aminopeptidase,
CAP or oxytocinase) increases progressively as pregnancy
advances!-4. Electrophoretic studies of human pregnancy

Pregnancy Lysosomal  Microsomal
Normal sera sera exts exts
CAP,
CAP, h
LAP
A) LJ +
— -
LAP E B m l
B) L |+
CAP, r
CAP, ] 1
-
C) Ll 4+

Polyacrylamide gel elecirophoresis™ of AP in normal sera, preg-
nancy sera, lysosomal extracts and microsomal extracts. The
concentration of acrylamide monomer was adjusted to 6.59%, solids.
Electrophoresis was carried out at a constant current of 2 mA per
tube for about 2 h. LAP activity was stained as follows; the gels were
incubated at 37 °C for 2 hin 100 ml of 0.2 M sodium phosphate buffer
(pH 6.8), containing 20 mg of r-leucyl-3-naphthylamide-HCl and
50 mg of Fast Blue BB. CAP activity was stained by the method of
Kreiner and BrOUET-YAGER®, A) Neither heating nor inhibitor.
LAP band of normal sera and pregnancy sera showed only LAP
activity; the other bands both LAP and CAP activities. B) Each
sample was heated at 60 °C for 30 min before electrophoresis. 2 CAP
bands (CAPy and CAP,) of both pregnancy sera and lysosomal extracts
disappeared. C) The gels were stained in the presence of 0.02 M
L-methionine. Serum LAP and microsomal bands disappeared.

Table I. Intracellular distribution of LAP and CAP activities in
human placenta

Fractions Total activity (%}
LAP CAP
Nuclear 7.8 5.1
Mitochondrial 3.0 1.4
Lysosomal 21.3 14.9
Microsomal 16.6 11.5
Supernatant 51.3 67.1
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Résumé. Il parait évident que la f-(1-3)-glucanase est
impliquée dans I'autolyse des sporophores du champignon
Coprinus comasus.

D. A Busn

Research and Development Department,
Nestlé Products Technical Assistance Lid.,
CH-T7000 Lausanne (Switzerland), 21 Maych 1974.

sera exhibit 3 distinct bands® ®: the first moving LAP
band, which shows negligible CAP activity, is found in all
human sera and the other 2 CAP bands (CAP; and
CAP,), which have also LAP activity, appear only
during pregnancy.

The view is widely held that the placenta is the possible
source of AP in pregnancy sera because placental extracts
contain abundant LAP and CAP activities® 5 In this
study we wish to present some electrophoretic and enzy-
mological evidences which suggest that the pregnancy
serum AP originates from the placental lysosomes.

Maievials and methods. Homogenates of human placen-
tae were separated into 5 fractions by the differential
centrifugation according to the method of pEDUVE et al.”.
LAP and CAP activities were determined essentially
according to the method of TAKENAKAS. Lysosomal enzy-
me was obtained by freezing and thawing 10 times from
the lysosomes prepared by the method of RaGas et al.’.
Microsomal enzyme was solubilized by treating the micro-
somes with 5% sodium deoxycholate.

Results and discusston. The results for the intracellular
distribution of LAP and CAP are given in Table I, which
indicates the existence of 3 main sources of AP in human
placentae; the lysosomal, microsomal, and supernatant
fractions.

Figure (A) represents disc electrophoretic pattern of
AP isozymes. Pregnancy sera (at term)} displayed 3
distinct LAP bands. The fastest moving band (LAP band
of PAGE et al.5), which showed no detectable CAP activity,
was also present in normal non-pregnancy sera. The other
2 bands (the faster, CAP, and the slower, CAP,), which
had also CAP activity, were demonstrated in lysosomal
extracts, too. Microsomal AP was stained as a single band
with both LAP and CAP activities, which migrated at a
location between the fast-moving LAP and CAP, bands.

Several enzymatic properties of serum AP including
heat stability1* and r-methionine inhibition1? have been

1 M. N. GreeN, K.-C. Tsou, R. Bresser and A. M. SELIGMAN,
Arch. Biochem. Biophys. 57, 458 (1955).

2 H. Tuppy and H, NEsvapsa, Mh. Chem. 88, 977 (19537).

3 1. A. SreGeL, Obstet. Gynec. 74, 488 (1959).

4 W. MULLER-HARTBURG, H. NEsvapea and H. Turpy, Arch.
Gynik. 797, 442 {1959).

5 E. W. Page, M. A, Trrus, G. Monux and M. B. GLENDENING,
Am. J. Obstet. Gynec. §2, 1090 (1961).

8 H. KveiNner and M. BRoueET-YAGER, Clin. chim. Acta 40, 177
{1972).

7 C. pE Duve, B. C. PrEssmaN, R. GIANETTO, R. WATTIAUX and
F. AppeLmaNs, Biochem. J. 60, 604 (1959).

8 M. TAxENAKA, Bull. Yamaguchi med. School 77, 57 (1964).

9 H. Racas, C. Beck, C. Dicrarp and A. L. Tapper, Biochim.
biophys. Acta 748, 501 (1967).

1 J. T. CLARKE, Ann, N, Y. Acad. Sci. 727, 428 (1964).

1 T. Hasuimoro, J. Jap. obstet. gynec. Soc. 8, 87 (1961).

12 E. E. Smite and A. M. RUTENBURG, Am. J. Obstet. Gynec. 96, 301
(1966).



