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INTRA- AND EXTRACELLULAR ISOFORMS OF PR-3 CLASS
CHITINASE IN VIRUS-INFECTED CUCUMBER PLANTS
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Summary. - Cucumber (Cucumis sativus L. cv. Laura) containg three different isoforms of chitinase
(EC 3.2.1.14), thought to be involved in the defense against a pathogen. Using a highly specific rabbit antise-
rum raised against a predominant, extracellularly localized, virus-inducible acidic chitinase (p28), two addi-
tional enzyme isoforms with differential mode of compartmentalization were identified. Immunoblot analysis
of the fractionated plant extracts separated by denaturing and native (anodic and cathodic) polyacrylamide gel
electrophoresis (PAGE) revealed that the chitinase p235 (M, 25.5 K), is a basic, etxracellular isoform and the
chitinase p24 (M, 24.6 K) is an acidic, probably intracellular isoform of the enzyme.
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Introduction

Plants reacting hypersensitively to infection with virus-
es, bacteria, or fungi start to accumulate a set of host-en-
coded proteins that exert their function either in the cyto-
plasm, the cell wall, or the intercellular space of the leaf. As
a group, these proteins are believed to be involved in
a plethora of defense mechanisms resulting in
a systematically acquired resistance of the plant (Collinge
and Slusarenko, 1987; Van Loon 1988; Ward et al., 1991).
Those of these induced proteins that are excreted into the
extracellular space of the leaf are commonly known as
“pathogenesis-related” (PR) proteins. Several classes of PR-
proteins have been characterized in more detail and some
of them well shown to have a chitinase activity.

A circumstantial evidence suggests that chitinases rep-
resent structurally diverse groups of enzymes, which dif-

Abbreviations: EDTA = cthylenediamine tetraacetic acid;

phoresis; PR = pathogenesis related; PVP = polyvinylpyrrolidone;
SDS = sodium dodecyl sulphate; TNV = tobacco necrosis virus

fer in their physical properties, activities and location in
plant compartments (Boller, 1989; Shinshi et «/., 1990).
Besides defense response, chitinases also exhibit
a complex developmental and hormonal regulation (Me-
melink et al., 1987; Chrispeels 1991). In the case of cu-
cumber, inoculation of leaves with tobacco necrosis virus
(TNV) induces one major, extracellularly localized, acid-
ic chitinase p28 (M, 28 K; Repka and Slovakovd, 1992).
Based on a structural gene analysis as well as on compar-
ison of partial amino acid sequences, this cucumber en-
zyme belongs to the third class chitinases including the
lysozyme/chitinases from papaya, Hevea, Parthenocissus,
and Rubus (Métraux et al., 1989).

Because PR-proteins are commonly analysed in alkaline
gel systems, the basic chitinases have probably been over-
looked so far. With the exception of the basic chitinase iso-
forms occuring in tobacco, there is a little information avail-
able regarding the basic chitinase isoenzymes in other plant
species.

To address the question of the occurence of various chiti-
nase isoforms accumulated in virus-infected cucumber, we
have used the antiserum raised against the prominent virus-
inducible extracellular chitinase (p28).



72 REPIKA, Vo CHITINASE ISOFORMS TN VIRUS-INFEC

TED CUCUMBER

Materials and Methods
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The immunoblot analysis of the anodically sepurated [CF-
fraction under native conditions revealed the
a single immunoreactive band, corresponding to the major
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mtracellularly Jocalized isoform since no immunoreactive
signal was ;m: :nt either i anodically separated 1C1
tract or in cathodically separated total plant exiract.
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