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IN THE ASSOCIATION BETWEEN Klebsiella spp. AND ROOT EPIDERMAL CELLS.
THESIS ADVISOR : ASSOC. PROF. JARIYA BOONJAWAT, Ph.D. 195 pp.

The association between Klebsiella spp. (R15 and R17) and rice
(cv. RD7) seedlings grown in sterile water resulted in curling, branching,
denser and longer root hairs, together with firm adherence of bacteria on
the rhizoplane as individual cells, clusters and eventuilly as enveloped
micronodule structures of 10-15 p in diameter. Invasion of a few bacterial
clusters was also found in the epidermal and outer cortical layers of rice
root, Shrinkage and degradation of these micronodules treated with glucan-
digesting enzymes and trypsin, and detection of lectin activity in the root
exudate and bound lectin on outer epidermal cells, support the role of rice
lectin as an associative factor.

To confirm the role rice lectin in Klebsiella spp. and rice
association, lectins were purified from root, embryo and bran of rice cv.RD7.
All these rice lectins exhibit similar sugar-binding specificity with N-
acetylglucosamine, their approximate mqlecular weight of 22-23K on molecular
sieve and polyacrylamide gel can be resolved in 4 isolectins of apparent M.W.
24, 22, 20 and 18 K by SDS-PAGE with corresponding pI of 4.5, 4.7, 5.0 and
5.05 shown by two-dimensional IEF-SDS PAGE. They are all glycoproteins with
different carbohydrate content of 8.1-9,1, 2.8-4.5 and 0.9-7.5 %w/w for root,
embryo and bran lectin respectivelx. They are stable in pH ranging from
2-12 and withstand heating upto 70°C for 2 h, These molecular characteristics

support for the persistance and binding ability of rice lectin in
natural condition.

Experiments performed with purified lectins confirm their ability to
agglutinate Klebsiella spp. (R15 and R17) and their adhesive function in
association of these diazotrophs on the previous lectin-diminished rice
roots. Lectin receptors were demonstrated to distribute on glycocalyx and
cell wall of bacteria, and on glycocalyx at the outer periphery of epiqirmis
by colloidal gold labelling TEM. In addition, the binding study with " 'C-
embryo lectin and competitive binding study indicate that lectins purified
from any sources of rice occupy the same receptors on bacteria. All these
lectin-mediate bindings can similarly be inhibited by GlcNAc with the same
degree of specificity. These results indicate the function of rice lectin
in the association between Klebsiella spp. (R15 and R17) and rice (cv. RD7)
root in similar way as proposed by Hamblin and Kent (1973) in the 'Lectin-
binding hypothesis''. -
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