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Main research themes and their characteristics

[Clarification of aflatoxin biosynthetic mechanism |

Aflatoxins (AFs) are highly toxic and carcinogenic secondary metabolites produced by
fungi, mainly Aspergillus flavus and Aspergillus parasiticus. Since AFs are stable substances,
detoxification of AFs contaminated in crops is practically impossible. Therefore, prevention of
aflatoxin contamination in crops in agricultural fields or at postharvest are thought to be the
most useful method to solve this severe problem. To develop a useful regulation method of the
aflatoxin contamination, clarification of aflatoxin biosynthetic mechanism is important. We have
investigated most of all enzyme steps involved in aflatoxin biosynthesis for more than 30 years.
We also clarified the biosynthetic pathways of all 8 kinds of AFs. Now, it is well known that AFs are
produced from acetic acid through complicated pathway composed of more than 25 enzymatic % /?f):b %
reactions. These reactions are catalyzed by various membrane enzymes and cytosol enzymes ,éﬂpﬁdg > > .
and most of them require cofactors such as NADPH, NADH, NAD or S-adenosyl methionine, %™ “T7&g™= = "= e
We also clarified functions of some genes in the aflatoxin gene cluster in the fungal genome. Fig.1 Outline of aflatoxin biosynthetic pathway

[Development of dichlorvos-ammonia (DV-AM) method for visible detection of aflatoxigenic fungi
and distribution of aflatoxigenic fungi]

To prevent aflatoxin contamination in crops, precise monitoring of aflatoxigenic fungi in
environments such as agriculture fields or crop storage place after harvest is of primary importance.
We recently developed a sensitive and simple visual detection method, dichlorvos-ammonia (DV-AM)
method, for detection of aflatoxigenic fungi. In this method, fungi are cultured on AF-inducible
agar medium supplemented with dichlorvos (DV) for 2-6 d, and then treated by ammonia (AM) vapor
to cause mycelial color changes from yellow to brilliant purple-red (2). Monitoring this color change -
makes us to easily find aflatoxigenic fungi while those of non-aflatoxigenic do not change. We further = Fig.2 chhlorvos Ammonia method (DV -AM method)A
developed a semi-selection medium for aflatoxigenic fungi, which contained yeast extract, sucrose, conventional culture (left panel) and a culture by
Na-deoxycholate, chloramphenicoliand agar. We confirmefi that combin.ation. of this. s.electio.n medium I:]:d)l:m?’: :;?_h;‘; éﬂgg ‘E’;:lzl);,g:lﬁgog:ﬁeg:
and the DV-AM method are practically useful for detection of aflatoxigenic fungi in environmental clearly detected.
samples such as soils and plants.

We already isolated some aflatoxigenic fungi from soils in various non-agricultural fields in Japan by using the semi-selection medium together with the
DV-AM method. We also succeeded is isolation of aflatoxigenic fungi in imported raw nuts such as peanuts from South Africa and macadamia nuts from
Australia. We are aiming to improve food safety by clarifying the localization and dynamics of the toxic fungi in environments and food using this method.

[Future perspective |

The DV-AM method using the improved medium is a promising method for clarification of distribution and movement of aflatoxigenic fungi in
various environments. We are doing screening of aflatoxigenic fungi in soils of various agricultural fields and imported food. We are also searching for
microorganisms inhibitory to AF production by the fungi. We hope that some practical prevention method to aflatoxin contamination in crops will be
developed for world agriculture by using the DV-AM method soon.
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