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Zone Electrophoresis of *‘Lichenase”

The hydrolysis of B-glueans of mixed linkage
can be accomplished by either of the glucanases
specific for one of the linkages. Barley gluean and
lichenin, bbth ghucose polymers of mixed 5-(1 — 3)
and B-{1 -» 4) linkages, are hydrolyzed by the
A-(1 = 3) glucanase of Rhizopus arrhizus QM
1032 or by the 8-(1 — 4) glucanase of Streptomyces
sp. QM BS814 (1, 2). Zone electrophoresis as de-
veloped by Miller (3, 4) gives good separation of
carbohydrases (5). Its application to the study of
“lichenase’ is being reported here.

Many fungi grow on lichenin and secrete en-
zymes capable of hydrolyzing it Fifteen culture
filtrates, after dialysis against water and concen-
tration #n vacuo, were examined by zone electro-
phoresis. Most contain both g-(1 - 3)-, and g-(1
- 4) glucanases. However, Rhizopus arrhizus fil-
trate gives a single g-(1 = 3) glucanase peak, co-
incident with the “lichenase” peak, and no g-(1
— 4) glucanase; and a Trichoderma viride fltrate
gives & single p-(1 - 4) glucanase peak, coincident
with the “lichenase” peak, and no $-(1 — 3)
glucanase. Where both g-(1 - 3) and g-{1 — 4}
glucanases are present (Fig. 1), nearly all of the
“lichenase” can bhe attributed to their combined

! Fungi grown on substrates other than lichenin
also produce “lichenage.”
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cfiects. There are occasional minor “lichenase”
peaks that may not be attributed to the two 8-
glucanases.

While each major §-(1 - 4) glucanase peak
has a corresponding “lichensse” peak, many of the
g-(1 ~ 3) glucanase peaks have not (Fig. 1).
Analysis of these, by chromatography of their hy-
drolysis produects, shows that only the endo-g-(1 —
3) glueanages hydrolyze lichenin. The exo-g-(1 -
3) giucanases are Inactive. Apparentily, all g8-(1 —
4) glueanases are active because all are random
splitting enzymes.

The endo-g-{1 —» 3) glucanases act on lichenin
to produce the g-(1 - 3) dimer, laminaribiose, and
none of the g-(I - 4) dimer, cellobiose. Similarly,
the endo-g-(1 -» 4) glucanases produce cellobiose
and not laminaribiose, This type of action, ex-
plained elsewhere (6), and confirmed by Cunning-
ham et al. (7), simplifies the analysis of the “liche-
nage” peaks.

Murti and Stone (8) have noted that the
“lichenase” of Aspergillus niger corresponds to
B-(1 - 4) glucanase in its behavior on ion-ex-
change columns. Our results indicate that this 1s
likely, and that the presence of an endo-g-(1 = 3)
glucanase might well account for any devistions.

While the fungal “lichenases” tested thus owe
most of their activities to endo-g-{1 — 3)-giu-
canase and/or g-(1 = 4) glucanase, a commercial
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Fia. 1. Electrophoretic patterns of “lichenase,” g-(1 - 4) glucanase, and g-(1 - 3)
glucanase, P. pusillum = Penicillium pusillum ; Trichoderma = Trichoderma viride. (This is
the same species referred to earlier, but the preparation is of different enzyme makeup be-
cause of differences in the substrates on which it was grown.) Dotfed lines show correspond-
ence of peaks. T shows final position of dextran marker. Abscissa shows positior of com-
ponent on starch block after electrophoretic run, A = anode; C = cathode. Ordinate =
relative enzyme activity. Cross batching indicates the components of 8-{1 — 3} glucanase

which act in a random fashion.

diastase (Réhm and Haas Co. No. 57) of un-

specified origin doeg contain a “lichenase” com-

ponent in which the activity is not attributable to

these ensymes. Under the electrophoretic condi-

tions used (5), this “lichenase” moves strongly to-

ward the cathode, rather than towards the anode.
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