RESEARCH NOTES

Beta-Glycosidases from
Meloidogyne incognita and M. javanica’

J. L. Starr?

B-glycosidases have been implicated in
plant pathogenesis by numerous authors
(6,8,9,10). B-glucosidase from Pratylenchus
penetrans was reported to hydrolyse HCN
from a cyanogenic glucoside (amygdalin)
during pathogenesis of peach roots (7), and
the activity of B-glucosidase from prepara-
sitic larvae of Heterodera rostochiensis has
been correlated with the ability to para-
sitize resistant potato lines (13). Currently,
data is not available on the types and
amounts of B-glycosidase activity associated
with rootknot nematodes. Objectives of
this study, therefore, were to determine the
types of B-glycosidase activities associated
with Meloidogyne incognita (Kofoid and
White 1919) Chitwood 1949 and M. javanica
(Treub 1895) Chitwood 1949 and to com-
pare these enzyme activities to those asso-
ciated with host root tissues.

Nematode populations were reared on
Lycopersicon esculentum Mill. ‘Rutgers’
under greenhouse conditions (24 * 4 C).
Adult females were obtained from root
tissue 40 d after inoculation as described by
Hussey (2). Preparasitic second-stage larvae
were collected as described by Vrain (12).
Root tissue consisted of excised root-knot
galls from tomato 35 d after inoculation of
M. javanica and root apices (terminal 2 cm)
from uninoculated plants of similar age.

Crude homogenates of nematode samples
were prepared as described by Hussey et al.
(3). Nematodes were surface sterilized with
0.1% chlorhexidine acetate then rinsed
three times with cold, sterile 0.01 M PO,
buffer (pH 7.5) containing 0.85 NaCl and
0.001 M MgCl,. Samples were homogenized
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at 4 C with 1.5 volumes of the same PO,
buffer and centrifuged for 20 min at 8000 X
g at 4 C. The supernatant was used for B-
glycosidase assays. Protein concentrations
were determined by the method of Lowery
etal. (5). Root tissue homogenates were pre-
pared similarly to nematode homogenates.

Enzyme activities were determined ac-
cording to the Worthington procedure (1)
using 100 pl of homogenate (50- to 200-ug
protein) and p-nitrophenyl-B-D-galactopy-
ranoside,  p-nitrophenyl-B-D-glucopyrano-
side, and p-nitrophenol-B-D-fucoside as sub-
strates. Controls consisted of heat inacti-
vated enzyme and reaction mixtures minus
either substrate or homogenate.

Adult females of M. incognita and M.
javanica had high B-galactosidase activity
and low B-glucosidase activity (Table 1).
Only traces of B-fucosidase activity were
detected in M. incognita; no B-fucosidase
activity was detected in M. javanica. En-
zyme activity with all three substrates was
optimum between pH 4.0-5.0; no activity
was detected at pH 8.0. Adult females had
higher specific activity for each enzyme than
did preparasitic larvae (Table 1). For these
species the specific B-galactosidase activity
was consistantly greater than the specific
B-glucosidase activity; the reverse situation
was reported for H. rostochiensis (13).

B-galactosidase and B-glucosidase activ-

Table 1. B-Glycosidase activities associated with

adult females and preparasitic larvae (L,) of
Meloidogyne incognita and M. javanica.

#M p-nitrophenol released
min-1.mg protein-1*
B- B- B-

galactoside glucoside fucoside
M. incognita—
females 354 114 45
L, 9.7 6.0 3.8
M. javanica—
females 39.5 5.7 0
L 9.4 2.7 0

2

*Data are means of three separate tests.
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ities were detected at pH 4.0 in root gall
tissue and in uninoculated roots (Table 2);
no activity was detected in root tissue at pH
7.5. Additionally, it was noted that specific
B-galactosidase activity in the gall tissue
was greater than in the uninoculated tissue
and in both tissues specific B-galactosidase
activity was greater than B-glucosidase ac-
tivity.

Recent studies (4,11) on the origin of
peroxidase activity associated with root-knot
nematodes presented evidence that most, or
all, of the enzyme activity was of host and
not nematode origin; this does not appear
to be true of B-glycosidases. The presence of
B-glycosidases in preparasitic larvae of both
species, which have not fed on host tissue,
and in uninoculated root tissue are indica-
tive of constitutive synthesis of these en-
zymes.
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