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Target identification of natural products
by forward chemical genetics

Naturally occurring small molecules are like a treasure box containing interesting lead
compounds with novel structures and useful biological activities. Some of them have a
great influence on the basic sciences and the pharmaceutical industry. We focus on
natural products possessing unigue biological functions (for examples; pironetin,
terpendole E, brasilicardin A, and so on), and aim to discover the new biological aspect
by revealing their target molecules, binding sites, and inhibitory mechanisms.

Amphidinolide H (AmpH), isolated from Amphidinium sp., showed
potent cytotoxic activity, but its molecular target remained to be
determined. We identified the molecular target of AmpH as actin

by several methods.
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Flavor Research
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1. Biosynthesis of Vanillin
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Figure 1. Proposed bhiosynthetic pathway for vanillin and related compounds
from phenylpropanoids, and formation of their glucosides and glucose esters in
green vanilla beans (Vanilla planifolia).

(a) 4-coumaric acid; (b) 4-hydroxybenzaldehyde; (c) 4-hydroxybenzyl alcohol;
(d) ferulic acid; (e) vanillin; and (a)'(b)'(c)'(d)’(e)’ show the respective glucose
esters or glucosides. Glc A&B are esters of tartaric acid and 2 molecules of (c)'.
During the curing process (e)’ is hydrolyzed by glucosidase in vanilla beans.

2. Enzymatic Deodorization with Foods

Raw Frwts Vegetables & Mushrooms

Garlic
ﬂ O
All-S-S-All
R O, R
R:substituent
All-SH
Me OH
(All-S) OH

i RS

=
R (S-All)

ol

(AMS)

Figure 2. Formation of volatile sulfur compounds and enzymatic
deodorization.

Bad odors of the mouth and body after garlic ingestion can be decreased
by eating raw fruits, vegetables and mushrooms containing large amounts
of polyphenolic compounds (PPs) and polyphenol oxidases (PPOSs) .

The o-quinones produced from PPs by PPOs bind 2-propenethiols (AlISH)
and then the bad odors are removed from the reaction system.
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