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Agglutination of Yeast Using Lectin from Callused Helianthus tuberosus

Ryoji NAKAGAWA, Yukie SATO, Daisuke YASOKAWA, Takayuki IKEDA and Koji NAGASHIMA

In a previous study, the authors identified that lectin purified from Helianthus tuberosus belongs to

a group of lectins referred to as mannose/glucose-binding lectins and that this lectin has a high affinity

for a-linked manno-oligosaccharides.

that HTA agglutinates yeast cells possessing mannan on their surface.
HTA for agglutinating S. cerevisiae was shown to be about 1.0 mg/ml.

This study further reveals that HTA exhibits an even higher
affinity for mannan from S. cerevisiae than a-linked manno-oligosaccharides.

It was also demonstrated
The optimum concentration of
Twenty-two strains of yeast

were agglutinated at various levels of HTA. The agglutinating activity induced by HTA remained

nearly constant in a pH range of 6.0 to 8.5, but decreased drastically as pH was reduced from 6.0 to 5.0.
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Calluses of H. tuberosus
Calluses cultured on an agar-solidified
Murashige-Skoog salts medium containing
BA and NAA concentrations of Img/ml for
40 days in darkness at 26°C

Fig. 1
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Fig.3 Agglutination of S. cerevisiae by HTA
S. cerevisiae K-6 (1X10°/ml) cells were incubated in PBS without HTA (left) and with HTA (right) in a concentra-
tion of 0.2mg/ml. Photographed through a microscope at <300

Table 1 Cell agglutination of various species of yeast by HTA

Strai Activity
rain
(Log.Uy)

Candida boidinii IFO 10574 5
Candida sp. 1-B 3
Candida sp. 25A 6
Hansenula polimovpha DL-1 8
Kluyveromyces fragilis AHU 3174 4
Kluyveromyces marxionus AHU 4381 8
Kluyveromyces marxionus var lactice AHU 3967 5
Saccharomyces bayanes AHU 3554 6
Saccharomyces carlsbergensis AHU 3181 5
Saccharomyces cerovisiae AHU 3051 4
Saccharomyces cerevisiae AHU 3532 2
Sacchavomyces cerevisiae AHU 3915 6
Saccharomyces cerevisiae 5203 5
Saccharomyces cevevisiae BA-1 5
Saccharomyces cervevisiae K-6 4
Saccharomyces corvevisiae K-13 6
Saccharomyces cervevisiae K-9 6
Saccharomyces cerevisiae K-901 5
Saccharomyces cerevisiae Var. ellipsoideus AHU 3046 4
Saccharomyces cerovisiae Var. ellipsoideus K-1 3
Saccharomyces cerevisiae Var. ellipsoideus K-3 3
Shizosaccharomyces pombe AHU 3176 *
Shizosaccharomyces pombe AHU 3179 *
Zygosaccharomyces roxii IFO 1876 7

* It was difficult to assess induced agglutination activity due to presence of natural agglutination.
One unit (1 Uy) of agglutination activity was defined as the lowest concentration of lectin that gave visible agglutina-
tion.
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Fig. 4 Effect of HTA concentrations and pH on
agglutination of S. cerevisiae
HTA was added to a suspension of S. cerevisiae
K-6 (about 1X10° cells/ml) under the indicated
pH to a final concentration of 4.5mg/ml (),
1.1mg/ml (M), 0.07mg/m! (O)and 0.012mg/ml (@).
After incubating for 30min at room temperature,
the number of unagglutinated cell were measured
microscopially. The percentage of cells agg-
lutinated was calculated from the original cell
concentration in suspension.
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Fig. 5 Effect of HTA on the growth of Kluveromyces

fragilis AHU 3174
[,without HTA; W, with HTA (0.15mg/ml).
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