S 28 4FHE L7 M it R R 2 RV RTF 7T
R IEERRTE Rk
[16015]

RELBERICE > THAGEMIMARDOEODA 4 VY E—LFER

Application of Ion Beam to Develop Biological Materials Useful for Agriculture and Brewing

Industry in Future (Progress Report 2016)

THRRA N, REMEY, BB, BASCHES, JHKE—N, HHEERAY, NHERE P, ISR O,
B B0, AR
Taiki Futagami *, Hisanori Tamaki *), Katsuyuki Ichitani *, Fumio Hashimoto *, Keiichi Shimizu *), Riichiro Yoshida
A Toshiki Uchiumi ®, Yasuo Fukutoku ©, Masahira Onoue ©, Shigehisa Okamoto #A)
® Faculty of Agriculture, Kagoshima University
B Faculty of Science, Kagoshima University

© Natural Science Centre for Research and Education, Kagoshima University

Abstract

So far, we have applied carbon ion-beam (IB) on crops and industrial microorganisms to breed new cultivars and strains
with agronomially- and industrially-useful traits. In a progress report of 2016, we present recent advance in our research
focusing on black koji fungus (Aspergillus luchuensis), which is often used in making of distilled spirits in Kagoshima
(Imo-Shouchu) and Okinawa (Awamori) regions. Last year, we successfully obtained four mutant strains with high
starch-degrading activity from the ion-beam irradiated koji fungus conidia. Among them, a strain named “Ul” was
chosen and further investigated regarding amylolysis as its activity was stronger than those of the other three although its
growth was slower than them. The results obtained demonstrate that the Ul strain has much stronger activities in
amylolytic enzymes such as a-amylase, glucoamylase and a-glycosidase, and that secretion of the former two enzymes
was likely raised in this mutant. In addition, we report here contents at an IB lecture meeting, which was hold in October,
2016, to educate general citizens living in Kagoshima area for knowledge and performance of radio-isotope as well as
ion beams used to make their lives better.
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Figure 1. Colony formation and starch degradation test of A. luchuensis
RIB2601 and strain U1.
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Figure 2. Amylolytic enzyme activities of of A. luchuensis RIB2601
wild type strain and strain Ul. The mean values and the standard
deviations were determined from the results on four agar plates.
Asterisks indicate statistical significance: ** p < 0.01, *** p < 0.001
(Welch's t-test).
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Figure 3. Secreted proteins of A. [luchuensis wt and strain Ul.
Amylolytic activity staining was performed after native PAGE of
secreted enzymes. CBB staining was performed after destaining of the
starch iodine reaction. The bands detected by CBB staining were
isolated and identified by MALDI-TOF MS.
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Table 1. Lecutrers and speech titles in IB meeting held at Kagoshima
University.

Figure 4. Photographs showing a lecturer and audiences at IB meeting.
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