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Summary.

One of the five “pathogenesis-related” (PR) proteins known to accumulate in Cucumis sati-

vis L. ev. Laura and 1o react hypersensitively to tobacco necrosis virus (TNV) was shown to to have [§-1,3-
glucanase activity. The TNV-induced acidic 3-1,3-glucanase activity increased 6-fold after infection and had
extracellular localization and estimated M, of 25,700. The -1,3-glucanase activity was investigated with a new
method of activity staining using a conjugated substrate in overlay gels. By using the antiserum against tobac-
co B-1,3-glucanase purificd to homogeneity, a close serological relationship was demonstrated between cu-

curmnber and tobacco fB-1,3-glucanases on immunoblots.

Key words: pathogenesis-related proteins; §-1,3-glucanase; Cucumis sativus 1..; tobacco necrosis virus;
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Introduction

Plants, unlike animals, have no immune system, and yet
they succesfully fight an Infection by use of both constitu-

tive and induced defense mechanisms. Upon infection of

plants with different kinds of pathogens (e.g. viroids, virus-
es, bacteria or fungi), the development of symptoms is fre-
quently accompanied by the accumulation of soluble host-
encoded proteins (van Loon and van Kammen, 1970; Gian-
mazzli er al., 1980, Ahl et al., 1981, Camacho-Henriquez
and Sdnger, 1982, Legrand ef al., 1987). Since their ap-
pearance at first could only be related to pathological situa-
tion they were named “pathogenesis-related” proteins (PR
proteins, Antoniw ¢f al., 1980). The induction of PR pro-
teins upon pathogen attack has been demonstrated in more
than 20 different species, suggesting that this represents

Abbreviations: HR = hypersensitive response; ICF = intercellu-
far fluid; PAGE = polyacrylamide gel clectrophoresis; PR = patho-
genesis-related; SDS = sodium dodecy! sulphate; TNV = tobacco
neerosis virus

a general feature of the active defense response of plants
(for a review, see Carr and Klessig, 1990, Bowles, 1990).
Although the functions of many PR proteins are still un-
known, recently it has been demonstrated that some of them
are 3-1,3-glucanases (Kauffmann er a/., 1987).

Plant -1,3-glucanases or laminarinases (EC 3.2.1.39)
hydrolyze various 3-1,3-glucans that could act as elicitors
of host defense responses (Keen and Yoshikawa, 1983; Hahn
etal., 1989). There are several suggestions that plant §-1,3-
glucanases may be components of a general defense strate-
gy against pathogen invasion (Vogelli et al., 1988; Ben-
hamou et al., 1989; Meins and Ahl, 1989).

Besides pathogen attack, the expression of these enzymes
is regulated, at least in part, at the mRNA level by the plant
hormones auxin, cytokinin, and ethylene (Boller, 1985;
Cabello et af., 1994). At the protein level, they are classi-
fied in two main groups, acidic and basic enzymes, although
three distinct classes have been established based on the
structural analysis of their genes (Linthorst, 1991). The ba-
sic isoforms are described as vacuolar, while the acidic group
includes extracellular enzymes (van den Bulcke ef al., 1989).
Specific roles in the plant defense response have been pro-
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be explamed by a higher sensitivity of the Southern blot
analysis, used by the latter, Alernatively, 1t pm s51h l that

n INV-infected or control plants some specific 3-1,3-glu-
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ly supported by the time course analysis of glucanase accu-
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adly healthy plants,

mulation observed by us, where an acti

documented also in extracts from vi
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Since -1 3-glucan is one of major M,“H wirll compaonents
imn irxﬁ'kmn;:d or stressed plants, some specific -1 3-gluca-
nase activity may be connected with the deposition of this
CnLvIne cfu ing normal plant development, Fraser H sl
provided strong evidence for o developmental regulation of

PR proteins inleaves
Cring.
(

ol healthy wobaceo plants during ﬂ(mw
Fraser’s results together with those of Lot e af,
1989 and Memehink ecal. (1990) on the Horalspecific ex-
pression of PRogenes suggest that PR
(B3-1,3-glucanases) play @ role innormal ;‘ dlant development,

We showed that sntiserum raised against tobaccn PR-2
‘m gﬁwl; i
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-2 cluss proteins

(glucanase) protein cross-reacted § lucanase but
not with any other PR protein of cucumber. These duta con
firm the serological relationship at Teast between these two
protemns (tobacco and cucumber ghoe :rmw&;y

A deposition of callose (-1, 3-pln

anny s been previe
ously reported nomany host-virus co mf inations (Shime-
o and Dhjkestr: I‘)“/“
canee of hig ,“;I Emcly of -1 3-plucanase activity in virus-
mfeeted tssues remaing 1o
tial roles of this enzyme may be 1y
;‘HM“ rssing and/or turnover of h M
ehicitors (Chine and Albersheim, 1981, Darvill and Albe
sheim, 1984), Therefore, ﬂﬁ»l,ﬁ slucanases are likely to m
a part of the fundamental resistance w pathogen immim}
nd not necessar Hy refated to incompati Ha host-virus inter-
actions. Fo examine this hypothesis, addi

ical, bimha;mw;ui and physialogical ,tml
needed. They are just in progress,

), however, the functional sigrati-

be answered. One of the poten-
involvement i the

molecular B-glucans and

vl m‘mmr‘m[u;y
are urgently
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