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さあはじめよう、データサイエンス！ Definition of Data Science
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メタボロームの研究分
野

情報科学
データの体系的
整理と理解
データベース
機械学習

統計学
予測モデル
予測結果の
妥当性評価

データサイ
エンス
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データ・サイエンスとは
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食品データA

実験データA

解釈A

高い専門性、設備A

専門知識A

データ公開
オープン・サイエンス
オープン・ジャーナル

専門家A

食品データB

実験データB

解釈B

専門知識B

専門家B 高い専門性、設備B
データ・
サイエンティスト

食品分野AとBの融合分野

「縦つながり」から「横つながり」へ
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Input “KNApSAcK Family”  in Google

Click!
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Main window
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Let’s enjoy species-metabolites information
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Plant Cell Physiol.53, e1(1-12) (2012)

(the highest 1% citted paper, 2012PCP Papar Award)



11

83 Plants

1 Fungi

2 Bacteria

Co-evolution of metabolic pathways between microorganisms and plants!
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Primary Metabolic pathway: directly involved in normal 
growth, development, and reproduction

(a) Prediction of starting materials from alkaloids
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2001エントリー



Secondary Metabolism: are not absolutely required for the survival of the organism. 
Alkaloids are biosynthesized by primary metabolites such as amino acids nucleotide, 
steroids, and secondary metabolites such as terpenoids..
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Map 1

Pyridine Alks, 

Sesquiterpene Pyridine  Alks Aspartate

Proline

Arginine

Map 1

Loline Alks,

Pyrrolizidine Alks,

Tryptophan Tyrosine Phenylalanine

Map 2

Ergot Alks

Map 3

Tryptamine-iridoid Alks

Map 4

Fumitremorgin-type Alks

Map 5

Pyrroloindole Alks

Map 6

Carboline Alks

Map 7,8 

PKS

Histidine

Glutamine

Glutamate

Map 9

Echinomyicins

Glycine Serine

Cystaine

Lysine

Methionine

Threonine

Leucine Valine

Alanine

Isoleusine

Map 10

Meleagrins

Map 11

Betalanins

Catecholamins

Map 12

Isoquinoline Alks

Map 13

Tetrahydroisoquinoline 

monoterpene alks

Map 14

Fumisoquin Alks
Map 15

Quinolizidine, Indolizidine Alks 

Lycopodium Alks

Map 15

Piperidine Alks

Map 16

Gliotoxins

Map 17

Coniceine derivs

Map 18

Histamine derivs

Map 18

Dolicothelines

Anthranilate
Map 20-30  PKSs (Trp, 

Phe, Ala Val, Gly, Gln)

Map 31

Steroidal alks

Map 32 

Adenine derivs.
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Example of metabolic pathway for alkaloids
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metabolite

Species
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Starters for alkaloids from Scientific Literature Survey 

Starters
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Examples of Sterters to produce alkaloids 

Threonine

Proline

Triptophan

Tyrosine

Aspartate Iminoaspartate Nicotinic acid

EvonineArginene Nicotine Anabitane Cocain

N-Acetyl lolline

Homoanatoxine alpha Anatoxine alpha

Legonindolizidine A

Vomilenine Ibogamine

Vincristinemorphine Narcotoline

Starters Biosynthesized alkaloids
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GCNN can learn the neighboring relationships of atoms in chemical graph.
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MGCNN Neural Network Random Forest

Accuracy for GCNN, Neural Network, and Random Forest
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MGCNN Neural Network Random forest

MGCNN can classify alkaloids into Starters in the highest recognition levels.


