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Role of Lectins in Host Plant-Rhizobium Interactions

Moo Ung Chang*, Kyung Hee Jeune-Chung*, Won Hark Park*

ABSTRACT

Experiments were carried out to elucidate the specific interactions bztwezn host plant, Phas-
eolus vulgaris, and symbiotic bacteria, Rhizobium phaseoli. Purified P. vulgaris lectins and
six species of cultured Rhizobium were subjected to agglutination test. Lectins from bean and
R. phaseoli showed relatively high agglutination activity indicating that host plant lectins reco-
gnize carbohydrate moieties on the compatible Rhizobium cell surface. The spzcific carbohydrate
receptors for binding of the lectins on the cell surface of R. phaseoli were found as mannose
and galactose. The minimum concentration of sugars for the inhibition was 6. 25mM.

The lectin content of cultured plant roots was measured after germination and was maximum
in 5-day seedlings. The nodulation was competitively inhibited by lectins for the plants cultured
with Rhizobium cells. By immunochemical studies, there was some relationship in antigenic
determinants between R. phaseoli and R. japonicum but no relationships were observed with
other Rhizobium species. The results suggest that the infection by rhizobia to the roots of

lezuminous plants may bz caused by the spzacific interaction of lectins with rhizobia.
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Fig. 1. Microscopic observation for agglutination
of R. phaseoli
500X) (A: Control, B: Agglutination)

by EL-lectins(magnification

Table 1.

betwesn R. phaseoli and lectins.

Szmiquantitative test of agglutination

<_Culture age in days

\ 2 4 6
Lectin sampl:

crude lectin(OD=28) fit® 1 +

0.2M fraction :
after DEAE sephadex A50 tt + +

a The symbol + signifies intensity of agglutination

in the microscopic field.

typs strain 2% z7lwjok(29#)9 R. phaseolizt 3-
FHo| o-% Zget(Fig. 1, Table 1 #x).
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Table 3. Inhibition of agglutination by monosac-

charides.
Monosaccharides Results? Minimum sugar
concentration
mannose + 6.25mM
galactose + 6. 25mM
N-acetyl-D-galactosamine -+ 25mM

fucose

glucose

N-acetyl-D-galactosamine —

a The symbol -~ indicates inhibition and-indicates

no inhibition.

of AselA vhebt AH
galactoses| 712+ o 5l &}A
R. japonicum®] A Z 1t

Table 4. Variation of lectin in culture of P. vulgaris with age.
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Table 44

Culture age

Aggiutation titer

2 4

6

8

10

12

seed 1-day 3-day 5-day  7-day = 9-day
Regions seedling seedling seedling seedling sezdling
leaf 32 32 32 32
cotyledon 2,048 256 128 64 32 32
hypocotyl 4 4 4
radicle 32 4
root 8 1 0
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length of roots (em)

Fig. 2. Variation of agglutinatinz activity with

growth of roots.

% due 4ol @

o
Qo s

TiE &7
U7 wel

Immunodiffusion

R. phaseoli®] 3+ad a3 EL-#l®l 7= precipitin
band% & 4ekA] ohkr] = o714 Ao way A
# R. phaseoli2] et WA A= A4 gle Aoz F
Al =F. 2y ok 6% 2 rhizobiaE R.phaseoli

297 —



Immunodiffusion patterns of various Rhi-

Fig. 3.

zobium spp. against antiserum of R. phaseoli

(Central well: antiserum of R. phaseoli, Small
wells: 1. R. phaseoli, 2. R. japonicum, 3. R.
leguminosarum, 4. R. trifolii, 5. R. lupini,

6. R. meliloti)
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