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配
列
相
同
性
に
よ
る
探
索

遺伝子共発現による遺伝子の探索

非モデル植物研究はデータ駆動型アプローチが必須

モデル植物
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タンパク質コード領域制御領域

Expression Protein structure

遺伝子共発現

Gene A

Gene B

タンパク質間相互作用

Protein A Protein B

•利用者：月間1300ユーザー 
•引用数：1700報

遺伝子共発現データベース 
ATTED-II
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Huang+ (Science 2019)  
A specialized metabolic network selectively 
modulates Arabidopsis root microbiota.

Rank AGI code Gene annotations

1 At5g47990 (THAO) Cytochrome P450, family 705, subfamily A

2 At5g48010 (THAS) Thalianol synthase 1

3 At5g48000 (THAH) Cytochrome P450, family 708, subfamily A

4 At5g47980 (THAA1) HXXXD-type acyl-transferase family protein

5 At1g66800 NAD(P)-binding Rossmann-fold superfamily

6 At1g14960 Polyketide cyclase/dehydrase and lipid transport 
superfamily protein

7 At5g42590 (MRO) Cytochrome P450, family 71, subfamily A

8 At2g01880 Purple acid phosphatase 7

9 At3g29250 NAD(P)-binding Rossmann-fold superfamily

10 At3g45710 Major facilitator superfamily 

11 At5g23840 MD-2-related lipid recognition domain-containing

12 At5g38030 MATE efflux family

13 At4g22610 Bifunctional inhibitor/lipid-transfer protein/seed 
storage 2S albumin superfamily

14 At5g42580 Cytochrome P450, family 705, subfamily A

15 At2g16005 MD-2-related lipid recognition domain-containing

16 At3g46700 UDP-Glycosyltransferase superfamily

17 At5g38020 S-adenosyl-L-methionine-dependent 
methyltransferases superfamily

18 At5g47950 (THAA2) HXXXD-type acyl-transferase family

19 At1g50560 Cytochrome P450, family 705, subfamily A

20 At4g12550 Auxin-Induced in Root cultures 1

Supplementary Table 3 (一部改変)

Query

例1

目的遺伝子
タリアノール 
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責任遺伝子化合物

目的遺伝子
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At2g05710
At2g43090

At4g26970

At4g35830 At5g65780

At1g10060

At1g10070

At1g18500
At1g31180 At1g50110

At1g74040 At1g80560

large small

ロイシンKIV

At2g43100
At3g19710

At3g49680
At3g58990

At4g13430 At5g14200
At5g23010

At5g23020

例2

Hirai+ (PNAS 2007) Omics-Based Identification of Arabidopsis Myb Transcription Factors Regulating Aliphatic Glucosinolate Biosynthesis. 
Sawada+ (PCP 2009) Omics-Based Approaches to Methionine Side Chain Elongation in Arabidopsis: Characterization of the Genes 
Encoding Methylthioalkylmalate Isomerase and Methylthioalkylmalate Dehydrogenase.

縮合 異性化 酸化的脱炭酸 アミノ化
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Hirai+ (PNAS 2007) Omics-Based Identification of Arabidopsis Myb Transcription Factors Regulating Aliphatic Glucosinolate Biosynthesis. 
Sawada+ (PCP 2009) Omics-Based Approaches to Methionine Side Chain Elongation in Arabidopsis: Characterization of the Genes 
Encoding Methylthioalkylmalate Isomerase and Methylthioalkylmalate Dehydrogenase.
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縮合 異性化 酸化的脱炭酸 アミノ化

At2g05710
At2g43090

At4g26970

At4g35830 At5g65780

At1g10060

At1g10070

At1g18500
At1g31180 At1g50110

At1g74040 At1g80560

large small

ロイシン

メチオニン

KIV

メチオニン誘導体

At2g43100
At3g19710

At3g49680
At3g58990

At4g13430 At5g14200
At5g23010

At5g23020

Glucosinolates

例2
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List Network Map
coexpressed 
genes

z

1 FBA2 15.6
2 GAPB 12.4
3 PETC 12.2
4 DRT112 11.0
5 GGT1 10.9
6 SBPASE 10.6
7 CRB 10.6
8 FBA1 10.5
9 GAPA 10.4
10 GOX1 10.2

正確な共発現度 
局所的

近似（2次元） 
全ゲノム

近似（二値化） 
局所的

ターゲット：Rubisco Activase (RCA)



CoexMap

https://atted.jp/top_draw/#CoexMap

•共発現情報の2次元表示（UMAP法） 
•点は遺伝子
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100 Up-regulated genes

Kakui+ (Front Plant Sci 22) Pollen Number and Ribosome Gene Expression Altered in a Genome-Editing Mutatnt of REDUCED POLLEN NUMBER1 Gene.

100 Down-regulated genes

https://atted.jp/top_draw/#GlobalViewer

Pollen tube 
growth 
(6E-25)

Ribosome 
biogenesis 

(6E-85)
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遺伝子の物理マップ 遺伝子の機能マップ (ATTED-II v11)

1 2 3 4 5

Zapata+ (PNAS 2016) Chromosome-
Level Assembly of Arabidopsis Thaliana 
Ler Reveals the Extent of Translocation 
and Inversion Polymorphisms.



遺伝子ネットワーク基盤の非モデル植物への展開
14 / 14

遺伝子ネットワーク

配
列
相
同
性

共発現情報の深化

種間比較と統合
テーマ 2

テーマ 1

対象生物種の拡大 
サンプルの偏り 
データ連携

JST 統合化推進プログラム

植物ゲノムポータル Plant GARDEN、知識データベース KEGG Pathwayの
機能を補完し、植物科学の自由な発展を推進する。
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