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Abstract

Uninoculated and inoculated plants of three rice cultivars namely
Reiho (blast-susceptible), GZ 2175-5-6 (Promising lines) and IR 28
(resistant) with Pyricularia oryzae were differentiated serologically by us-
ing double gel diffusion (DGD) and crossed immunoelectrophoresis (CIE)
techniques. Differences in the antigenic structures were found between
inoculated and uninoculated plants of Reiho and GZ 2176-5-6, since
three and one antigens were not detected in the inoculated plants, re-
spectively. Fourteen antigens were detected in the homologous reac-
tions of uninoculated Reiho and GZ 2175-5-6, while 11 and 13 antigens
were detected in the inoculated plants respectively. In contrast, no anti-
genic changes were found following inoculation of resistant cv. IR 28
since 14 antigens were detected in both homologous and heterologous
reactions. On the other hand, the serological relationship between the
three cultivars were determined according to the antigens common
among them. IR 28 was serologically more related to GZ 2175-5-6 than
Reiho, where 12 and 8 antigens were in common respectively. Results
revealed that the antigenic differences between inoculated and uninocu-
lated rice cultivars were associated with the cultivar susceptibility.

INTRODUCTION

Changes in protein constitution in plant (Nicotiana tabacum) responding with
hypersensitivity to infection with tobacco mosaic virus (TMV) were reported by
many investigators (Gianinazzi et al. 1970 and Van Loon and Van Kammen 1970).
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Several proteins, absent in healthy plants were found to be formed at the onset of
hypersensitivity. These proteins were named "b-proteins" by Gianinazzi et al.
(1970) and "pathogenesis-related proteins" (PRs) by Antoniw et al. (1980). Very
little is known about the origin of these proteins. The role of these proteins in ac-
quired resistance has been questioned as they appear to be constituent host proteins
of healthy flowering tobacco plants with senescent lower leaves (Fraser, 1981),
with no apparent central role in acquired resistance (Fraser, 1982). On the other
hand, Kassanis and White {1974) showed that the appearance of these new proteins
and the formation of acquired resistance were inhibited by actinomycin D. There-
fore, they suggested that these proteins are responsible for acquired resistance and
might represent a kind of plant interferons. The serological studies carried out on
RPs proteins detected in tobacco "Xanthi-nc" inoculated with TMV and stressed by
chemicals showed that these proteins were identical and associated with the ac-
quired resistance (El-Kady et al. 1989). The aim of the present work is to study the
antigenic changes in the compatible and incompatible rice - P.oryzae combinations.

MATERIALS AND METHODS

A. Plants and pathogen:

Three rice cultivars, Reiho (susceptible), 62 2175-5-6 (Promising line) and
IR 28 (resistant) uninoculated and inoculated with P. oryzae were used in the
present study. Three weeks old seedlings of each cultivar were inoculated with
spore suspension of P. oryzae at the concentration of 10° spore/ml. The same
methods were followed as indicated by Sehly et al. (1990).

B. Antigén preparation and immunization:

Plant antigens were prepared according to Antoniw and Pierpoini (1978) using
a buffer containing 84 mM citric acid, 32 mM Na,HPOy4, 14 mM mercaptoethanol and
6 mM L-ascorbic acid (gH 2.8). Fungal extract was obtained according to Afa El-Dein
and El-Kady (1985). Protein content adjusted to 20 mg/ml. Rabbits were injected
10 injections (two per week) starting with 1 mi then increased by 0.5 ml for each
following injection. Incomplete adjuvant was mixed with plant and fungal extract
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(ratio 1:1). One week after the last injection, the rabbits were bled and immuno-
globulins were isolated according to Harboe and Ingild (1973). Antibodies were ab-
sorbed for the reciprocal analysis procedure according to El-Kady et al. (1986).

C. Serological tests:

Double gel diffusion test was carried out according to Ouchterlony and Nilsson
(1973). Crossed immunoelectrophoresis techniques were used according to Axelsen
et al. (1973). Barbital buffer (pH 8.6, with ionic strength 0.03) was used. Ten um of
the antigen preparations were electrophoresed in the first dimension at 10 V em’!
for 1 h at 15°C and the second dimension was at 2 V em”! for 20 h.

RESULTS

Serological differences among rice cultivars inoculated or unin-
oculated with P. oryzae:

Three rice cultivars, Reiho as susceptible cv., IR 28 as resistant cv. and GZ
2175-5-6 as promising line, inoculated with P. oryzae or uninoculated, were com-
pared serologically by using double gel diffusion (DGD) and crossed immunoelectro-
phoresis (CIE) techniques. The DGD test showed that one antigen was not detected in
‘inoculated Reiho plants, but was detected in the uninoculated plants, in the homolo-
gous reactions (Table 1 and Fig. 1a,b). In the cross heterologous reactions between
antibodies against inoculated and uninoculated Reiho and antigens of uninoculated and
inoculated plants, the same antigens were detected.

No differences in the antigenic structures of uninoculated and inoculated plants
of iR 28 cv. were observed when antigens of its uninoculated and inoculated plants
were reacted with antibodies against inoculated and uninoculated plants of all the
rice™ cultivars (Table 1).

Three antigens were found in common to IR 28 cv. and Reiho cv., while six an-
tigens were common to IR 28 and GZ 2175-5-6. On the other hand, four an'ggens
were found common to inoculated Reiho and inoculated GZ 2175-5-6, while five anti-
gens were common to uninoculated plants of Reiho and GZ 1275-5-6 (Table 1).
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One antigen was not detected in the inoculated plants of GZ 2175-5-6, when
compared to the uninoculated ones, as six and seven antigens were detected respec-
tively, in the homologous reactions (Table 1).

The present results clearly showed that antigenic differences occurred be-
tween uninoculated and inoculated plants of the rice cultivars, Reiho and GZ 2175-5-
6, while no differences were found between uninoculated and inoculated plants of IR
28. Also, the results revealed that GZ 2175-5-6 was serologically related to both
Reiho and IR 28 cvs, since four and six antigens were, respectively, found in com-
mon, while three antigens were found in common between Reiho and IR 28 cvs.

In the CIE technique, the numbers of precipitin bands detected in all the reac-
tions were almost twice those detected in the DGD test. CIE showed that three anti-
gens were undetectable in inoculated Reiho cv. in comparison with uninoculated
plants (Table 1 and Fig. 2a,b). Eleven antigens were detected in the heterologous re-
actions ( Fig. 3a ). Furthermore, CIE with an intermediate gel showed these three

Table 1. Serological reactions among three uninoculated and inoculated rice cultivars
by P. oryzae using the double gel diffusion test (DGD) and crosses immu-
noelectrophoresis (CIE).

Antigens Number of precipitin peaks detected
Reiho IR 28 GZ 2175-5-6
Antibodies DGD CIE DGD | CIE DGD CIE
-+ -+ -+ -+ -+ -+
Reiho -1 5+S 5 {11+38 11} 3 3| 7 7 | 4+S 4 | 54S 5
+ 5 § 11 11 3 317 7 4 4 5 5
IR28 - 3 3 7T T 6 6| 14 14 3 3|14 14
+ 3 3 7 7 6 6 3 3 3 B 14 14
GZ 2175-5-6 - | 44S 4 | 84S 8 6 6| 14 14 | 4+4S 4 |12+S 12
+ 4 4 8 8 6 6| 13 14 4 4112 12

- = Uninoculated
+ = Inoculated
S = Antigens associated with susceptibility.
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antigens with the uninoculated Reiho compared with the inoculated plants (Fig. 3b).
Antibodies against uninoculated Reiho differentiated between uninoculated and inocu-
lated GZ 2175-5-6, since one antigen was not detected in the inoculated plants,
while thirteen antigens were found common in both inoculated and uninoculated plants
(Table 1).

On the other hand, no antigenic differences were found between uninoculated
and inoculated plants of all the tested cultivars when their antigens were reacted
with antibodies against inoculated and uninoculated IR 28. Fourteen antigens were
detected in the homologous reactions of uninoculated and inoculated IR 28 (Fig. 4a,b).
On the other hand, fourteen and seven antigens were detected between antibodies
against IR 28 (inoculated or uninoculated) and antigens of GZ 2175-5-6 and Reiho,
respectively (Fig. 5a,b).

One antigen was not detected in inoculated GZ 2175-5-6 in comparison with
uninoculated plants, where thirteen and fourteen antigens were found, respectively
(Table 1) and Fig. (6a). Thirteen antigens, as indicated by reaction peaks were de-
tected in the homologous antigen-antibody reaction of inoculated GZ 2175-5-6.

Generally, CIE technique showed that the serological relationship between GZ
2175-5-6 and IR 28 was more than those between Reiho and any of these cultivars.
Also, the results revealed that three and one antigens were not detected in inoculat-
ed cultivars of Reiho and GZ 2175-5-6, respectively, when compared with uninocu-
lated plants. No changes in the antigenic structures were found between inoculated
and uninoculated IR 28. Reciprocal analysis procedure (Table 2) showed similar
trends.
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Table 1. Serological differences between uninoculated P. oryzae inoculated rice cul-
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tivars in the reciprocal analysis procedure using CIE.

Number of precipitin peaks detected
Antigens =
Antibodies used for Reiho IR 28 GZ 2175-5-6
absorption

- + - + - +

Reiho - 0 0 0 0 0 0

+ 3S 0 0 0 S 0

IR28 - | 4+3S 4 0 0 2+S 2

Reiho - + | 4+43S 4 0 0 2+S 2
GZ 2175-5-6 - | 2+2S 2 0 0 0 [¢]

+| 2+3S 1 0 0 S 0

P. oryzae 9 9 0 0 8 8

Reiho - 0 0 0 0 0 0

+ 0 0 0 0 0 0

IR28 - 4 4 0 0 2 2

Reiho + + 4 4 0 0 2 2
GZ 2175-5-6 - 2 2 0 0 0 0

+ 2 27 0 0 0 0

P. oryzae - 9 9 0 0 8 8

Reiho - 0 0 7 74 7 7

+ 0 0 7 74 74 7

IR28 - 0 0 0 0 0 0

IR28 - + 0 0 0 0 0 0
GZ 2175 - 0 0 0 0 0 0

+ 0 0 0 0 0 0

P. oryzae 9 9 0 0 8 8

Reiho - 0 0 7 7 7 74

+ 0 0 7 7 74 7

IR28 - 0 0 0 0 0 0]

IR28 + + 0 0 0 0 0 0]
GZ 2175-5-6 - 0 0 0 0 0 0

+ 0 0 0 0 0 0

P. oryzae 9 9 0 0 8 8

Reiho - 0 0 4 4 4 4

+ 2 0 4 4 4+S 4

IR28 - S 0 0 0 0 S

GZ 2175-5-6 - + S 0 0 0 S 0
GZ 2175 - 0 0 0 0 0 0

+ S 0 0 0 S 0

P. oryzae 6 6 6 6 6 6

Reiho - 0 0 4 4 4 4

+ 0 0 4 4 4 4

IR28 - 0 0 0 0 0 0

GZ 2175-5-6 + : + 0 0 0 0 0 0
GZ 2175-5-6 - |- O 0 0 0 0 0

+ 0 0 [0} 0 0 0

P. oryzae 6 6 6 6 6 6

- = Uninoculated

+ = Inoculated

S = Antigens associated with susceptibility.
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DISCUSSION

This work could be the first attempt in this respect in Egypt from the availa-
ble literature.

Results of the present work indicated that, three antigens were lost in the
susceptible Reiho cv., following infection by a compatible race of P. oryzae, while
only one antigen was lost in GZ 2175-5-6 by inoculation. No differences were found
between healthy and inoculated plants of the resistant IR 28 cv.

However, GZ 2175-5-6 was serologically related to both Reiho and IR 28 cvs
as Japonica and Indica types. Therefore, GZ 2175-5-6 may have acquired its resist-
ant reaction to most tested races from its parents (Calrose 76 and Nagina cvs).
Since 13 and 8 antigens were detected in common between GZ 2175-5-6 and IR 28
and GZ 2175-5-6 and Reiho, while only 7 antigens were common in both Reiho and IR
28.

It could be concluded from serological test that such a new technique in this
field of study is beneficial in differentiating between resistant and susceptible culti-
vars (El-Kady et al. 1989). This finding could save time in selecting varieties or
promising lines. However, more work is needed on this point of study in future to be

applied widely in breeding programs.

In the present study, some antigens (or proteins) were lost in inoculated
plants (compatible interaction) and were found in common with P. oryzae (data under
publication) indicate that these antigens may be associated with cultivar susceptibil-
ity. This could also be eXplained by that the pathogen may cause some damage to
certain genes associated with susceptibility. The hosts antigens that disappear upon
inoculation and successful establishment of the pathogen are assumed to play some
role in a reaction leading to susceptibility. This could be similar to the recognition
process and could also results from the transformation of such proteins to some
nonantigenic components. In contrast, in case of hypersensitive reactions, some new
proteins (antigens) were detected in inoculated or treated plants in comparison with
healthy ones and proved their role in the acquired resistance (Hornok and Kiraly
1984 and El-Kady et al. 1989).
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