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The 6 th Conference on Bioinformatics, 13-15 Dec 2016

e Phylogeny and structural analysis of Brachypodium distachyon phenylalanine
ammonia-lyase genes

e Brachypodium distachyon phenylalanine ammonia lyase gene network prediction
towards improving plant tolerance to biotic stress

The 7 th Conference on Bioinformatics, 3-5 January 2018

e Comparative coexpressed network study of phenylalanine ammonialyase in
brachypodium distachyon and glycine max

e Functional and promoter analysis of conserved gene coexpression network of 4-
Coumarate 3-hydroxylase in Brachypodium distachyon and Glycine max
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Phenylalanine ammonia lyase

Cinnamate 4-hydroxylase or NADPH ;cytochrome P450 oxidoreductase
Tyrosine ammonia lyase

4-coumarate-COA ligase

Hydroxycinnamoyl COA: shiki- mate hydroxycinnamoyl transferase
P-coumarate 3-hydroxylase

Caffeoyl COA-3-O-methyltransferase

Cinnamoyl-COA reductase

Ferulate 5-hydroxylase

Caffeic acid/5-hydroxyferulic acid O-methyltransferase

Peroxidase

Laccase

PAL
C4H
TAL
4CL
HCT
C3H
CCOAOMT
CCR
F5H
COMT
PRX

LAC
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Lumen

Secondary wall (S3)
Secondary wall (S;)
Secondary wall (S,)
Primary wall
Middle lamella

Cellulose

Pectin
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Database

BAR—eFP
browser

Cressexpress

AraNet

CORNET

Oryza Express

RiceFriend

PlaNet

Genevestigator
GEO
Phytozome
ArrayExpress
ATTED-II

PLANEX

PLACE

PlantPAN 2.0

plantTFDB

AGRIS and
AtregNet

KEGG
(pathways)

BioCyc

Phytozome
(Phytomine)

Mapman

Description

Target species

Link

Data availability and data selection for co-expression network analysis

Interactive  Visualization
Of Gene Expression

Co-Expression  Analysis
For Arabidopsis
Probabilistic ~ Functional
Gene Network of
Arabidopsis
Co-Expression  Analysis

On Predefined Or User
Defined Experiments
Gene Expression Database
For Rice

Gene Expression Database
For Rice

Database For Comparative
Co-Expression  Network
Analyses For Plants
Database For  Curated
Gene Expression Data
Public Functional
Genomics Data Repository
Comparative Platform For
Plant Genomics
Database  For
Functional Genomics
Gene Co-Expression
Database

Plant Gene Co-Expression
Database

Large

Arabidopsis

Arabidopsis

Arabidopsis

Arabidopsis

Rice

Rice

Several species

Several species
Several species
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B. ditachyon
Gene Id Function
Bradilg19660 Uncharacterized GPI-anchored protein At3g06035-like
Bradilg31320 4-Coumarate:CoA ligase (4CL)
Bradi3g05750 4-Coumarate:CoA ligase (4CL)
Bradi3g16530 Caffeic acid O-methyltransferase (COMT)
Bradi3g36887 Cinnamoyl-coa reductase (CCR)
Bradi4g30540 Cellulose synthase
G.max
Glyma.04G153700 Cellulose synthase A catalytic subunit 7
Glyma.13G369800 Cinnamoyl-coa reductase (CCR)
Glyma.20G142700 Uncharacterized LOC100499681
A Bd-PAL
19) (26) (19)
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trans-caffeate
v
ferulate L
v v
A\ v
esculetin
. l/ a
scopoletin esculin

y
scopolin UDP
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https://biocyc.org/META/organism-summary?object=META
https://biocyc.org/META/organism-summary?object=META

L-phenylalanine biosynthesis || very long chain fatty oleate biosynthesis | (plants) palmitate biosynthesis

acid biosynthesis Il \ Il (bacteria and plants)
M |
L-phenylalanine oleoyl-CoA ¥
J docosanoyl-CoA palmitoyl-CoA
v
trans-cinnamate oleate
J 22-hydroxy-docosanoyl-CoA palmitate
v
4-coumarate 18-hydroxyoleate
l 22-oxo-docosanoyl-CoA 16-hydroxypalmitate
\J
trans-caffeate 18-oxo-oleate
— —~ 22-carboxy-docosanoyl-CoA 16-hydroxypalmitoyl-CoA
"
i o,0-9Z-octadecenedioate
ferulate  trans-caffeoyl-CoA
Y

w-carboxy-(9Z)-octadec-9-enoyl-CoA

-

A &
feruloyl-CoA
N-feruloyltyramine
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https://biocyc.org/META/organism-summary?object=META
https://biocyc.org/META/organism-summary?object=META

4-coumaroyl-CoA

shikimate- L-quinate-
coenzyme A coenzyme A
4-coumaroylshikimate trans-5-0-(4-coumaroyl)-D-quinate
H | NADPH
oxygen oxygen
NADPH H \
NADP’ HO
Hz0 NADP l
5-O-caffeoylshikimate trans-5-0-caffeoyl-D-quinate

D-glucarate L-quinate

|
trans-5-O-caffeoyl-D-quinate \ /‘ » 2-O-caffeoylglucarate

Jed e b (trans-5-O-caffeoyl-d-quinate) owl Sise,slS uw (A (YY) Cange JS
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https://biocyc.org/META/organism-summary?object=META
https://biocyc.org/META/organism-summary?object=META

baicalein metabolismﬂbaicalin/. \ »baicalein \G,T-dehydrobaicalein

H:0 D-glucopyranuronate hydrogen peroxide 2 H:0

(MetaCyc Pathway) Gl g4 555 e (YY) Cowg S5

luteolin triglucuronide biosynthesis

luteolin 7-O-[3-D-glucosyluronate-
(1,2)-3-D-glucosiduronate]-
4’-0-B-D-glucosiduronate

H:0 >

B-D-glucuronate

v
luteolin 7-O-3-D-diglucuronide

— —

hydrogen peroxide- Hzo\
2 H20 B-D-glucuronate‘/
. . \/

2 a radical of luteolin- luteolin 7-O-B-D-glucuronide

7-O-diglucuronide
HZO ‘\
B-D-glucyronate‘/

H

\ 4
luteolin

luteolin 7-O-[B-D-glucosyluronate-(1,2)-B-D-) oss,s5s5 55 ubigisd am (VF) Convgn S
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https://biocyc.org/META/organism-summary?object=META
https://biocyc.org/META/organism-summary?object=META
https://biocyc.org/META/organism-summary?object=META
https://biocyc.org/META/organism-summary?object=META

phenylpropanoid biosynthesis

2 coniferyl alcohol

coniferyl alcohol radical

]

(*+)-pinoresinol (-)-pinoresinol
(+)-lariciresinol (-)-lariciresinol
(-)-secoisolariciresinol (+)-secoisolariciresinol

(3R,4R)-3,4-bis(4-hydroxy-3-
methoxybenzyl)tetrahydro-2-furanol

(-)-matairesinol
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https://biocyc.org/META/organism-summary?object=META
https://biocyc.org/META/organism-summary?object=META

TN

phenylpropanoid biosynthesis—#*2 coniferyl alcohol oxygen H:0 coniferyl alcohol radical
v

-

hydrogen peroxide  H.0

L4
justicidin B 4—',_(+)—secoisolariciresinﬁ)—lariciresinﬁ)-pinoresinol
l + +

diphyllin biosynthesis NADP{ H NADP* H
phy y NADPH NADPH

(MetaCyc Pathway) B yoslucciwls> LX) s yuws (V) Cawgu S50

Growth factors Proliferation
-—=>
Oxidative stress Metaboli
etabolism
= = =i = = == 3| Adaptor
2
d s = -
-_——> | i )- & = & = Differentiation
o
Pro-inflammatory| g S =
cytokines o - >-
—_—— Migration
DNA damage
-——>
Apoptosis

Survival
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Glycine max ,s C3H 3 CAH PAL slags 5l oasS oS slagys candl zls Jsoz (V) Cavgey Jgax

Gm-PAL1

Gm- PAL2

Gm- PAL3

Gm- PAL4

Gm-PALS5

Gm- PAL6

Gm- PAL7

Gm-PALS

Gm-C4H1

Gm -C4H2

Gm -C4H3

Gm-C3H1

Gm-C3H2

Id in Glycine max
V2.0

Glyma.02g309300
Glyma.03g181600
Glyma.03g181700
Glyma.10g058200
Glyma.10g209800
Glyma.13g145000
Glyma.19g182300
Glyma.20g180800
Glyma.02G236500
Glyma.14G205200
Glyma.20G114200
Glyma.03G122000

Glyma.19G126000

Glycine max v1.0 ale ,Vv2.0

Location

Chr02:48287101
732
Chr03:39351927
288
Chr03:39362677
612

..48289

..39355

..39366

Chr10:5328963..533350

1
Chr10:44173311
454

Chr13:25758490..

596

Chr19:44118211.

192

Chr20:41891638.

451

Chr02:42416141.

467

Chr14:47041931.

048

Chr20:35592130..

408

Chr03:33466244..

904

Chr19:38430097..

201

44179

25763

44122

41898

42420

47046

35594

33470

38435

Id in Glycine
max V1.0

Glyma02g47940
Glyma03g33880
Glyma03g33890
Glyma10g06600
Glymal0g35381
Glyma13g20800
Glymal9g36620
Glyma20g32135
CYP73A11

Glymal4g38580
Glyma20g24810
Glyma03g27740

CYP98A2

Location

Chr2:51367715...513
68088
Chr3:41365605...413
67444
Chr3:41374933...413
78868
Chr10:5306846...531
1384
Chr10:43593245...43
599388
Chr13:24273026...24
278132
Chr19:43914634...43
918615
Chr20:40774301...40
781114
Chr2:45490798...454
95124
Chrl4:47721233...47
725350
Chr20:34452632...34
454910
Chr3:35505245...355
09905
Chr19:38217225...38
222328

1d%

100

100

100

100

100

100

100

100

100

100

100

100

100


http://plants.ensembl.org/Glycine_max/Gene/Summary?db=core;g=GLYMA02G47940;tl=Uut0FQsyqMaTSqic-18103734-327283657
http://plants.ensembl.org/Glycine_max/Location/View?r=2:51367696-51368106;tl=SFPy85vln75fTCvA-18103762-327286448
http://plants.ensembl.org/Glycine_max/Location/View?r=2:51367696-51368106;tl=SFPy85vln75fTCvA-18103762-327286448
http://plants.ensembl.org/Glycine_max/Gene/Summary?db=core;g=GLYMA03G33880;tl=E2DLqsME1SC7wyK4-18103755-327285781
http://plants.ensembl.org/Glycine_max/Location/View?r=3:41365513-41367535;tl=SFPy85vln75fTCvA-18103762-327286506
http://plants.ensembl.org/Glycine_max/Location/View?r=3:41365513-41367535;tl=SFPy85vln75fTCvA-18103762-327286506
http://plants.ensembl.org/Glycine_max/Gene/Summary?db=core;g=GLYMA03G33890;tl=SFPy85vln75fTCvA-18103762-327286505
http://plants.ensembl.org/Glycine_max/Location/View?r=3:41374736-41379064;tl=SFPy85vln75fTCvA-18103762-327286505
http://plants.ensembl.org/Glycine_max/Location/View?r=3:41374736-41379064;tl=SFPy85vln75fTCvA-18103762-327286505
http://plants.ensembl.org/Glycine_max/Gene/Summary?db=core;g=GLYMA10G06600;tl=2kvGveiKqnUIjeQj-18103788-327288548
http://plants.ensembl.org/Glycine_max/Location/View?r=10:5306619-5311610;tl=2kvGveiKqnUIjeQj-18103788-327288548
http://plants.ensembl.org/Glycine_max/Location/View?r=10:5306619-5311610;tl=2kvGveiKqnUIjeQj-18103788-327288548
http://plants.ensembl.org/Glycine_max/Gene/Summary?db=core;g=GLYMA10G35381;tl=Y6MK6LRpTx6QF7ks-18103790-327289049
http://plants.ensembl.org/Glycine_max/Location/View?r=10:43592937-43599695;tl=Y6MK6LRpTx6QF7ks-18103790-327289049
http://plants.ensembl.org/Glycine_max/Location/View?r=10:43592937-43599695;tl=Y6MK6LRpTx6QF7ks-18103790-327289049
http://plants.ensembl.org/Glycine_max/Gene/Summary?db=core;g=GLYMA13G20800;tl=yrfh6SoHoClfkk2D-18103794-327289238
http://plants.ensembl.org/Glycine_max/Location/View?r=13:24272770-24278387;tl=yrfh6SoHoClfkk2D-18103794-327289238
http://plants.ensembl.org/Glycine_max/Location/View?r=13:24272770-24278387;tl=yrfh6SoHoClfkk2D-18103794-327289238
http://plants.ensembl.org/Glycine_max/Gene/Summary?db=core;g=GLYMA19G36620;tl=JCLuou0lY9YpDGzt-18103798-327289999
http://plants.ensembl.org/Glycine_max/Location/View?r=19:43914434-43918814;tl=JCLuou0lY9YpDGzt-18103798-327289999
http://plants.ensembl.org/Glycine_max/Location/View?r=19:43914434-43918814;tl=JCLuou0lY9YpDGzt-18103798-327289999
http://plants.ensembl.org/Glycine_max/Gene/Summary?db=core;g=GLYMA20G32135;tl=ADfFDGf07bLRFBoQ-18103800-327290484
http://plants.ensembl.org/Glycine_max/Gene/Summary?db=core;g=GLYMA02G40290;tl=SNTaaHZwTaDwlwpU-18103804-327291209
http://plants.ensembl.org/Glycine_max/Location/View?r=2:45490581-45495340;tl=SNTaaHZwTaDwlwpU-18103804-327291209
http://plants.ensembl.org/Glycine_max/Location/View?r=2:45490581-45495340;tl=SNTaaHZwTaDwlwpU-18103804-327291209
http://plants.ensembl.org/Glycine_max/Gene/Summary?db=core;g=GLYMA14G38580;tl=SNTaaHZwTaDwlwpU-18103805-327292228
http://plants.ensembl.org/Glycine_max/Location/View?r=14:47721027-47725555;tl=SNTaaHZwTaDwlwpU-18103805-327292228
http://plants.ensembl.org/Glycine_max/Location/View?r=14:47721027-47725555;tl=SNTaaHZwTaDwlwpU-18103805-327292228
http://plants.ensembl.org/Glycine_max/Gene/Summary?db=core;g=GLYMA20G24810;tl=SNTaaHZwTaDwlwpU-18103806-327291766
http://plants.ensembl.org/Glycine_max/Location/View?r=20:34452518-34455023;tl=SNTaaHZwTaDwlwpU-18103806-327291766
http://plants.ensembl.org/Glycine_max/Location/View?r=20:34452518-34455023;tl=SNTaaHZwTaDwlwpU-18103806-327291766
http://plants.ensembl.org/Glycine_max/Gene/Summary?db=core;g=GLYMA03G27740;tl=O5zEV1FM8XPkwvIT-18103828-327307222
http://plants.ensembl.org/Glycine_max/Location/View?r=3:35505012-35510138;tl=O5zEV1FM8XPkwvIT-18103828-327307222
http://plants.ensembl.org/Glycine_max/Location/View?r=3:35505012-35510138;tl=O5zEV1FM8XPkwvIT-18103828-327307222
http://plants.ensembl.org/Glycine_max/Gene/Summary?db=core;g=GLYMA19G30600;tl=QiB3y3OrILzDDt6z-18103827-327308225
http://plants.ensembl.org/Glycine_max/Location/View?r=19:38216969-38222583;tl=QiB3y3OrILzDDt6z-18103827-327308225
http://plants.ensembl.org/Glycine_max/Location/View?r=19:38216969-38222583;tl=QiB3y3OrILzDDt6z-18103827-327308225

protein

Gm-PAL1
Gm-PAL2
Gm-PAL3
Gm- PAL4
Gm-PALS5
Gm-PALG6
Gm-PAL7
Gm-PALS

Gm-C4H1
Gm-C4H2
Gm-C4H3

Gm-C3H1.1
Gm-C3H1.2
Gm-C3H2

Bd-PAL1
Bd-PAL2
Bd-PAL3
Bd-PAL4
Bd-PALS5
Bd-PALG6
Bd-PAL7
Bd-PALS

Bd-C4H1
Bd-C4H2

Bd-C4H3

Bd-C3H

Transcript
name(phytozyme)

Glyma.02G309300.1
Glyma.03G181600.1
Glyma.03G181700.1
Glyma.10G058200.1
Glyma.10G209800.1
Glyma.13G145000.1
Glyma.19G182300.1
Glyma.20G180800.1

Glyma.02G236500.1
Glyma.14G205200.1
Glyma.20G114200.1

Glyma.03G122000.1
Glyma.03G122000.2

Glyma.19G126000

Bradi3g47110.1
Bradi3g47120.1
Bradi3g48840.1
Bradi3g49250.2
Bradi3g49260.1
Bradi3g49270.1
Bradi3g49280.1
Bradi5g15830.1

Bradi2g31510.1
Bradi2g53470.1

Bradi3g43160.1

Bradi2g21300.1

G. max

NCBI-
GenelD
phenylalanine ammonia lyase (PAL)

Locuse tag

Glyma_02g309300 100787872
Glyma_03g181600 100787902
Glyma_03g181700 100788438
Glyma_10g058200 100302735
Glyma_10g209800 100801470
Glyma_13g145000 100803857
Glyma_199182300 100811101
Glyma_20g180800 100818777

Cinnamate-4-hydroxylase (C4H)

Glyma 02G236500 100499623
Glyma_14G205200 100818985
Glyma_20G114200 100812188

p-coumarate 3-hydroxylase (C3H)

Glyma_03G122000 100811080
Glyma_03G122000 100811080
Glyma_19G126000 606506

B. distachyon (PAL)

Bradi_3g47110 100843583
Bradi_3g47120 100844192
Bradi_3g48840 100829928
Bradi_3g49250 100839236
Bradi_3¢49260 100840340
Bradi_3¢49270 100841149
Bradi_3049280 100841454
Bradi_5g15830 100845653

Cinnamate-4-hydroxylase (C4H)

Bradi_2¢31510 100833073
Bradi_2g53470 100839986
Bradi_3g43160 100832881

p-coumarate 3-hydroxylase (C3H)
Bradi_2g21300 100835531

Yey

.(KEGG NCBI

Location

Chr02:48287101..48289732 forward
Chr03:39351927..39355288 forward
Chr03:39362677..39366612 forward
reverse Chr10:5328963..5333501

Chr10:44173311..44179454 reverse
Chr13:25758490..25763596 reverse
Chr19:44118211..44122192 forward
Chr20:41891638..41898451 forward

Chr02:42416141..42420467 reverse
Chr14:47041931..47046048 forward
Chr20:35592130..35594408 reverse

Chr03:33466244..33470904 reverse
Chr03:33466244..33470904 reverse
Chr19:38430097..38435201 reverse

Bd3:48876022..48878530 forward
Bd3:48894428..48896888 forward
Bd3:50330480..50332787 forward
Bd3:50689769..50693543 reverse
Bd3:50701570..50706047 reverse
Bd3:50707931..50710472 reverse
Bd3:50714244..50716696 reverse
Bd5:19319891..19322517 reverse

Bd2:31278519..31282425 reverse
Bd2:52622797..52625506 reverse

Bd3:44559171..44561255 forward

Bd2:18665394..18670261 reverse


http://www.ncbi.nlm.nih.gov/gene/100843583
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Protein
name

Bd-PAL1

Bd- PAL2
Bd- PAL3
Bd- PAL4
Bd- PAL5
Bd- PAL6
Bd- PAL7
Bd- PAL 8
Gm-PAL1
Gm- PAL2
Gm- PAL3
Gm- PAL4
Gm-PALS5
Gm- PALG
Gm- PAL7
Gm-PAL 8

1

%
Id
100
98
93
75
85
94
93
86
67
76
75
75
75
75
75
74

2

% Id

100
92
76
76
87
93
86
67
76
76
74
75
76
76
74

p3299 ST 9 bgw 1o PAL (unl sl g5 cgpline o )s (F) Canvgy Jour

3

% Id

100
76
86
94
98
88
69
77
78
78
76
77
78
75

4

% Id

100
76
75
76
75
64
72
72
70
71
71
73
72

5

% Id

6

% Id

7

% Id

V&Y

8

% Id

9

% Id

10

% Id

11

% Id

12

% Id

13

% Id

14

% Id

15

% Id

16

% Id



NCBI ;I sowl cawss CAH sowl giel g5 capolin duoyo (F) Consg 9o

Protein
name

Bd-C4H1
Bd-C4H2
Bd-C4H3
Gm-C4H1
Gm -C4H2
Gm -C4H3

o OB W N

1

% Id
100
75
63
76
76
60

2
% Id

100
66
84
84
64

3
% Id

100
64
64
70

% Id

4

5
% Id

6
% Id

NCBI ;I sl cews & CIH (gowl giel g5 cappliin duoys () Cowsgus Jga

Protein name

Bd-C3H1

Gm-C3H1-1
Gm-C3H1-2
Gm-C3H2

B W N -

1
id

2

3

4

Sl 53 w3l 50 0970 (TP ilss azy ol 3T 5o ollad (S (o iy (F) sy 5o
as oloutigys 3 (M) L (Mitochondrion) (s ,0sS giwe ;o jga> ailis oy sol> olae 31 Targetp

Lz wileads sols Lizi (S) L wiyls 1 (Secretory pathway) swi y yws 5o gl duig JUKew iyl

Name
Bd-PAL1
Bd-PAL2
Bd-PAL3
Bd-PAL4
Bd-PALS5
Bd-PAL6
Bd-PAL7
Bd-PALS
Gm-PAL1
Gm-PAL2
Gm-PAL3
Gm-PAL4
Gm-PALS5
Gm-PALG6
Gm-PAL7
Gm-PALS
Bd-C4H1
Bd-C4H2
Bd-C4H3

Len
710
716
712
707
717
711
712
715
703
716
713
717
687
716
712
717
501
505
537

J.;.SM..JL}.B m‘ysa 6)10 uli.o)m)o p)fidsw‘mw‘bcﬁ

cTP
0.170
0.015
0.158
0.199
0.051
0.098
0.147
0.063
0.157
0.369
0.329
0.197
0.071
0.112
0.398
0.193
0.013
0.029
0.018

mTP
0.053
0.116
0.067
0.071
0.176
0.109
0.079
0.084
0.051
0.038
0.077
0.033
0.194
0.060
0.100
0.041
0.121
0.151
0.104

SP
0.128
0.255
0.073
0.056
0.096
0.119
0.061
0.061
0.069
0.052
0.061
0.186
0.086
0.093
0.050
0.100
0.847
0.501
0.727

other
0.760
0.597
0.846
0.801
0.755
0.691
0.857
0.862
0.875
0.757
0.780
0.752
0.893
0.874
0.709
0.856
0.040
0.104
0.042

Loc

w unu umn |

RC

N B D DB NN DN W Ww BN DN DN W W NN Dw



Gm-C4H1 506 0.008 0.179 0.789 0.091 S 2
Gm-C4H2 505 0.008 0.179 0.789 0.091 S 2
Gm-C4H3 539 0.011 0.018 0.480 0.259 S 4
Bd-C3H 514 0.164 0.025 0.685 0.010 S &
Gm-C3H1-1 509 0.024 0.431 0.231 0.034 M 5
Gm-C3H1-2 387 0.024 0.431 0.231 0.034 M 5
Gm-C3H2 509 0.023 0.409 0.225 0.043 M 5

(STRING) p3235: ST 5 g 3 loyisn nlo s PAL (slagiatiyyy slo tiSion p (V) Congey Jgor

G-max
PAL1 PAL2 PAL3 PAL4 PAL5 PALG6 PAL7 PALS

Glyma20G24810.1 + + + + + + + T
(C4H)

Glymallg09710.2 (4CL) = + + + + + + +
Glymal7G07170.1 + + + + + + T
(4CL)

Glymal7g07180.1 (4CL) + + + + + 1 + i
Glymal8g08550.1 (4CL) + + + + + + + +
Glymal5g00390.1 (4CL) + + - = + 1 - ¥
LOC547944 (4CL) + - - - - - - -
Glymal4g38580.1 (C4H) + + + 1 + + - +
Glyma02g40290.1 (C4H) + + + + + + + +
Glymal3g39770.1 (4CL) + + + - - + -
Glyma01g44270.1 - + + + + + + +
(4CL4)

Glymal7g07190.2 + + - i + T i ¥
(4CL1)

B-distachyon
PAL1  PAL2 PAL3 PAL4 PAL5 PALG6 PAL7 PALS

Bradi3g37300.1 (4CL) + + + + + + + +
Bradi3g05750.1 (4CL) + + + + + + + +
Bradi2g53470.1 (C4H) + + + + + + + +
Bradi2g31510.1 (C4H) + + + + + + + ;
Bradilg74870.1 (4CL) - - + - + - ¥ +
Bradi3g18960.1 (4CL) + + s + - ¥ _ N
Bradi5g04760.1 (4CL) + + + + + + + +
Bradi3g52350.1 (4CL) + + + + + + + ;
Bradilg31320.1 (4CL) + + + + + + + +
Bradi3g43160.1 (C4H) + + + + + + + +
Bradi3g34531.1 (4CL) + + + + + + + ¥

V¢o
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(STRING)
G-max
C4H1 C4H2 C4H3 C4H1 C4H2 C4H3
Glymal3g39770.1 (4CL) + - + Glymal8g08550.1 (4CL) - - +
Glymal7g07190.2 (4CL1) v - Glymal5900390.1 (4CL) - - +
Glyma01g44270.1 (4CL4) + - - Glyma07g02460.2 (HCT) - + -
Glyma.11g01350.1 (CHS8) + + - Glyma08g23560.3 (HCT) = + -
Glymal0g06600.1 (PAL2) + - - Glyma08g23310.4 (CCR) + + -
LOC547944 (4CL) - - + Glymal3g44700.1 (CCR) + + -
Glymal1g09710.2 (4CL) - - + Glyma07g02690.1 (CCR) + + -
Glymal7g07170.1 (4CL) - + + Glymal5g00600.1 (DFR) + + -
Glymal3g01080.1 (4CL) - - + Glyma01g22880.1 (CHS) + - -
Glymal7g07180.1 (4CL) - + + Glymal9g27930.1 (CHS) - + -
Glyma11g20020.1 (4CL) - - +
B-distachyon
C4H1  C4H2 C4H3 C4H1 = C4H2 C4H3

Bradi3g48840.1 (PAL) = + = Bradilg31320.1 (4CL) = = +
Bradi5g04760.1 (4CL) + + + Bradi5g14720.1 (4CL) + + -
Bradi3g05750.1 (4CL) + + + Bradi3g34531.1 (4CL) - - +
Bradi3g52350.1 (4CL) + + + Bradi3g36887.1 (CCR) -
Bradi3g37300.1 (4CL) + + + Bradi4g08647.1 (CCR)

Bradi3g18960.1 (4CL) + - + Bradi3g54970 (CCR) - - +
Bradilg74870.1 (4CL) + + + Bradi4g17230.1 (CHS) + + -

STRING) pg209 STy 9 bga )0 lacntign plo § C3H lousiyp (iiSen n (1) Congny Jgo

G-max
C3H1 C3H2 C3H1 C3H2
Glyma08g23560.3 (HCT) + LOC547944 (4CL) -
Glyma07g02460.2 (HCT) + Glymal3g39770.1 (4CL) -
Glyma03g27740.1 (C3H) - + Glymal7g07190.2(4CL1) + -
Glymal5g00600.1 (CCR) + + Glymal3g00450.1 (CES) + +
Glymal3g44700.1 (CCR) + ) Glymal1g30970.2 (Uncharacterized + +

cytochrome p450)

) Glyma07g13341.1 (Uncharacterized
Glyma08g23310.4 (CCR) + cytochrome p450) + +

Glyma07g02690.1 (CCR) + +
B-distachyon
C3H C3H

Bradi5g14720.1 (4CL) + Bradi5g09320.1 (petF) +
Bradi4g08647.1 (4CL) + Bradi4g31120.1 (petF) +
Bradi3g36887.1 (CCR) + Bradi3g13170.1 (petF) +
Bradi3g05750.1 (4CL) + Bradi3g13160.1 (petF) +
Bradi2g55680.1 (petF) + Bradi2g23930.1 (petF) +
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Gene Id
Bradilg13910
Bradilg19660
Bradilg31320
Bradilg44430
Bradilg59820
Bradilg60750
Bradilg63220
Bradilg64030
Bradilg65750
Bradilg72430

Bradi2g18640
Bradi2g37970

Bradi2g47480

Bradi2g48210

Bradi2g56676
Bradi3g01137
Bradi3g05750
Bradi3g13420
Bradi3g16530
Bradi3g36887
Bradi3g48840
Bradi3g49260
Bradi3g49270

Bradi3g52880

Bradi3g56250

Bradi3g59810
Bradi4g01887
Bradi4g30540

Bradi4g35477

Bradi4g36240
Bradi5g15830
Bradi5g16707
Bradi5g24240

Function
Homeobox-leucine zipper protein (Transcription factors)
Uncharacterized GPI-anchored protein At3g06035-like
4-Coumarate:coa ligase (4CL)
Endoglucanase 16-like
L-type lectin-domain containing receptor kinase 1.9
3-deoxy-7-phosphoheptulonate synthase
Probable WRKY transcription factor 70
Vegetative cell wall protein gpl-like
Putative xylosyltransferase, cazy family GT43

Protein struelig-receptor family 7-like

Nucleoside-triphosphatase activity
Protein ig-domain 31-like

Probable glucuronosyltransferase

Mitogen-activated protein kinase kinase kinase NPK1-
like

Nucleoside-triphosphatase activity (Blast2GO)

Protein 1Q-DOMAIN 31-like

RNA-binding protein 24-B-like

Receptor-like serine/threonine-protein kinase NCRK
4-Coumarate:coa ligase (4CL)

Putative methylesterase 14, chloroplastic

Caffeic acid O-methyltransferase (COMT)
Cinnamoyl-coa reductase (CCR)

Phenylalanine ammonia lyase (PAL)

Phenylalanine ammonia lyase (PAL)

Phenylalanine ammonia lyase (PAL)

Dof zinc finger protein DOF5.6-like (Transcription factor

activity)
Leucine-rich repeat protein kinase, putative, expressed,
subfamily LRR-11

Endoglucanase 7-like
Homeobox-leucine zipper protein (Transcription factors)
Cellulose synthase A

Sodium/metabolite cotransporter bass5, chloroplastic-
related

Endoglucanase 24

Phenylalanine ammonia lyase (PAL)
Myb-related protein Myb4-like
SEC1 family transport protein SLY1

Chromosome
1
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Gene Id
Glyma.02G208400
Glyma.02G293900

Glyma.03G074300
Glyma.03G178300
Glyma.04G153700

Glyma.04G173100
Glyma.04G223300
Glyma.04G256900
Glyma.05G037800
Glyma.05G122800
Glyma.06G025100
Glyma.06G137200
Glyma.06G142000
Glyma.08G255300
Glyma.09G261600
Glyma.10G209800

Glyma.11G028500

Glyma.11G144800
Glyma.12G002800
Glyma.12G192500
Glyma.13G369800
Glyma.13G372000

Glyma.15G129700

Glyma.19G122200
Glyma.19G261700

Glyma.20G142700
Glyma.20G180800

25 06 sl g p32050 ST 59 PAL Gl o0 (640 jo Gl o sloaSled 115 (V) Cewgy Jgor
.PLANET 4 Phytozome) aas e olis 1) a5l ) 12 50 35250 Hlo o2 sloys pb pgo (g

subnetworks

Bd-PAL3

function
3-deoxy-7-phosphoheptulonate synthase

Endoglucanase 11-like

L-type lectin-domain containing receptor kinase V111.2-
like

Probable beta-1,4-xylosyltransferase

Cellulose synthase A catalytic subunit 7 [UDP-
forming]-like

protein ig-domain 31-like

WRKY DNA -binding domain (WRKY)
Putative methylesterase 12, chloroplastic-like
Dof zinc finger protein DOF5.6-like

SEC1 family transport protein SLY1-like
Endoglucanase 2

Caffeic acid 3-O-methyltransferase-like
Probable WRKY transcription factor 70
Protein nsp-interacting kinase 1-like
Transcription repressor MY B6-like
Phenylalanine ammonia-lyase

Probable sodium/metabolite cotransporter BASSS5,
chloroplastic

Receptor-like serine/threonine-protein kinase ncrk
RNA-binding protein 24-like

Mitogen-activated protein kinase kinase kinase A-like
Cinnamoyl-coa reductase (CCR)

4-coumarate:coa ligase isoenzyme 2

Homeobox-leucine zipper protein ATHB-14-
(Transcription factors)

Uncharacterized LOC100803801

Protein struBdelig-receptor family 6

Uncharacterized LOC100499681
(Glycoprotein membrane precursor GPI-anchored)
Phenylalanine ammonia-lyase

Genes in subnetworks

Bd.distachyon

Bradilg63220,Bradi3g49270,Bradi5g15830

Chromosome
2
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Bradilg13910,Bradilg19660,Bradilg31320,Bradi1g59820,Bradilg60750,
Bradilg65750,Bradilg72430,Bradi2g18640,Bradi2g37970,Bradi2g56676,

Bd-PAL4

Bradi3g01137,Bradi3g05750,Bradi3g13420,Bradi3g16530,Bradi3g49260,

Bradi3g52880,Bradi3g56250,Bradi3g59810,Bradi4g01887,Bradi4g30540,
Bradi4g35477,Bradi4g36240,Bradi5g24240
Bradilg31320,Bradilg44430,Bradilg60750,Bradilg65750,Bradilg72430

Bd-PALS5

Bradi3g59810,Bradi4g30540,Bradi4g35477,Bradi4g36240

Bd-PALG6

Bd-PAL7
Bd-PALS

Y EA

Bradi2g37970,Bradi3g05750,Bradi3g13420,Bradi3g16530,Bradi3g36887

Bradilg19660,Bradilg60750,Bradilg63220,Bradilg64030,Bradilg65750,
Bradi2g47480,Bradi2g48210,Bradi3g48840,Bradi5g15830,Bradi5g16707
Bradi3g05750

Bradi3g48840,Bradi3g49270



GM.PAL2
GM.PAL3

G. max

Glyma.12G002800,Glyma.12G192500,Glyma.13G369800
Glyma.04G223300,Glyma.06G142000

Glyma.02G293900,Glyma.03G074300,Glyma.05G037800,Glyma.06G025100,

GM.PAL4

Glyma.06G137200,Glyma.08G255300,Glyma.11G028500,Glyma.13G372000,

Glyma.19G122200,Glyma.19G261700

GM.PAL5
GM.PAL7

Glyma.20g180800
Glyma.20G180800,Glyma.02G208400

Glyma.03G178300,Glyma.04G153700,Glyma.04G173100,Glyma.04G256900,

GM.PALS

Glyma.09G261600,Glyma.10G209800,Glyma.11G144800,Glyma.13G369800,

Glyma.15G129700,Glyma.20G142700

Low 5 p5205 STy ;o PAL @ by ho o0 loaSiots 115 o S i sboys (V1) Cewgy Jgor

Subnetworks

Bd-pal4, Bd-pal5, Bd-pal7

Bd-pal4, Bd-pal5, Bd-pal6

Bd-pal3, Bd-pal6

Bd-pal4, Bd-pal5

Bd-pal4, Bd-pal6

Bd-pal6, Bd-pal8
Bd-pal3, Bd-pal8

Gene
Bradi3g05750
Bradilg60750

Bradilg65750
Bradilg63220
Bradi5g15830

Bradilg72430

Bradi2g37970
Bradilg31320
Bradi3g16530
Bradi3g59810
Bradi4g30540

Bradi4g35477

Bradi4g36240
Bradi3g13420

Bradilg19660

Bradi3g48840
Bradi3g49270

Function

4-Coumarate:CoA ligase (4CL)

(1 of 4) 2.5.1.54 - 3-deoxy-7-phosphoheptulonate
synthase / Phospho-2-oxo-3-deoxyheptonate aldolase
Putative xylosyltransferase, CAZy family GT43

WRKY transcription factor

Phenylalanine ammonia lyase (PAL)

leucine-rich repeat protein kinase, putative,
expressed, subfamily LRR-V

Putative xylosyltransferase, CAZy family GT43
4-Coumarate:CoA ligase (4CL)

Caffeic acid O-methyltransferase (COMT)
Glycosyl hydrolase (GH), subfamily GH9
cellulose synthase

PTHR10361:SF30 - Sodium/metabolite cotransporter
bass5, chloroplastic-related

Glycosyl hydrolase (GH), subfamily GH9

3.1.1.82 - Pheophorbidase / PPD

Uncharacterized GPI-anchored protein At3g06035-
like

Phenylalanine ammonia lyase (PAL)
Phenylalanine ammonia lyase (PAL)

Gm.PALS5, Gm.PAL7
Gm.PAL2, Gm.PALS

Glyma.20g180800
Glyma.13G369800

Phenylalanine ammonia-lyase (PAL)
Cinnamoyl-coa reductase (CCR)

(PIaNet 9 ﬁ5)9,_.$) ‘09;09.“5{‘)) ‘C4H ooy cblas @Lu w.ﬁ Lgc\S.'..m (\f) “""‘“’9‘“ Jgd&-

Gene Id Function Chromosome
Bradilg05850 non-specific lipid-transfer protein-like protein At2g13820 1
PF00069//PF00560//PF08263//PF13855 - Protein kinase domain
Bradilg47107 @ (Pkinase) // Leucine Rich Repeat (LRR_1) // Leucine rich repeat 1
N-terminal domain (LRRNT_2) // Leucine rich repeat (LRR_8)
. PF03140 - Plant protein of unknown function (DUF247)
el 730 putative UPF0481 protein At3g02645 -
Bradi1lg69320 non-symbiotic hemoglobin 1
Bradilg74810 = FAD-dependent urate hydroxylase-like 1
Bradi2g11610 universal stress protein A-like protein 2
. putative RING-H2 finger protein ATL12
Bradi2gld170  £q hiquitin-protein ligase ATL6/9/15/31/42/55 [EC:2.3.2.27] 2
plant cysteine oxidase 1-like
Bradi2g14450 @ cysteamine dioxygenase [EC:1.13.11.19] 2
Cysteamine + Oxygen <=> Hypotaurine
Bradi2g15650 uncharacterized LOC100830726 2

y¢4


http://www.genome.jp/dbget-bin/www_bget?ec:1.13.11.19

Bradi2g31700 = CASP-like protein 1C1 2
. Peroxidase 5-like
EIrEE EnOE Phenylpropanoid biosynthesis 2

high-affinity nitrate transporter 2.1-like

Bradi3g01250 MFS transporter, NNP family, nitrate/nitrite transporter 3
phosphate transmembrane transporter activity (Blast2GO)
. high-affinity nitrate transporter 2.1-like
B TR0z MFS transporter, NNP family, nitrate/nitrite transporter 8
Pathways: Nitrogen metabolism
Bradi3g13700 probable L-gulonolactone oxidase 4 3
Bradi3g18160 L-gulonolactone oxidase 2-like 3
. protein detoxification 49-like
Bradi3g51590 multidrug resistance protein, MATE family 3
Bradi4g02050 = CASP-like protein 1B1 4
Bradi4g16750 @ LOB domain-containing protein 42-like 4
Bradi4g28950 = L-ascorbate oxidase 4
(p9)559) Ligaw ;0 CAH ouls cbliz> o v (645 (V0) Cawguy Joo
Gene Id Function Chromosome
Glyma.02G089500 = Uncharacterized LOC100527161 2
Glyma.05G170900 | CASP-like protein 9-like 5
CASP-like protein 1C2
CRmEEER20 Iron-sulfur cluster binding g
Putative UPF0481 protein At3g02645
Glyma.07G027600 Uncharacterized protein !
Glyma.09G146800 Protein detoxification 49-like 9
E3 ubiquitin-protein ligase ATL42-like
Glyma.09G194100 Proteasome-mediated ubiquitin-dependent protein catabolic 9
process
Glyma.09G284400 Peroxidase 5-like 9

Phenylpropanoid biosynthesis

Peroxidase 5-like
Glyma.09G284700 Phenylpropanoid biosynthesis 9

Peroxidase 5-like
e Phenylpropanoid biosynthesis a0
Protein detoxification 49-like

Glyma.10G239000 Drug transmembrane transport 10

Glyma.10G282300 Uncharacterized LOC106794871 10
Nonsymbiotic hemoglobin

Glyma.11G121800 oxygen transport 11
High affinity nitrate transporter 2.4
CpmE I transmembrane transport &
Glyma.13G046300 LOB domain-containing protein 41-like 13
Glyma.13G064300 Plant cysteine oxidase 2-like 13
NRT2 protein
Glyma.13G323800 Nitrate transmembrane transporter activity 13
Putative leucine-rich repeat receptor-like serine/threonine-
Glyma.17G071700 protein kinase 17
Glyma.18G293600 Uncharacterized LOC100306593 18
Glyma.18G297100 LOB domain-containing protein 41-like 18
Glyma.19G020500 Plant cysteine oxidase 2-like 19
Glyma.19G046300 LOB domain-containing protein 41-like 19
Glyma.19G228700 = Universal stress protein A-like protein 19
Glyma.19G259300 Probable L-gulonolactone oxidase 6 19

D-arabinono-1,4-lactone oxidase activity

A


https://www.ebi.ac.uk/QuickGO/term/GO:0051536
https://www.ebi.ac.uk/QuickGO/term/GO:0043161
https://www.ebi.ac.uk/QuickGO/term/GO:0043161
http://www.uniprot.org/keywords/KW-0561
https://www.ebi.ac.uk/QuickGO/term/GO:0055085
https://www.ebi.ac.uk/QuickGO/term/GO:0015112
https://www.ebi.ac.uk/QuickGO/term/GO:0003885

Peroxidase 5-like

Glyma.20G001400 Phenylpropanoid biosynthesis 20
Glyma.20G146800 Non-specific lipid-transfer protein-like protein At2g13820 20
Glyma.u040600 L-ascorbate oxidase scaffold_614

5 03299y (ST g Lgw ;0 CAH Slo v g4l 1o Slo o sloaSlls 15 (VF) Cavgny Jgo
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(PLANET

subnetworks Genes in subnetworks
G. max
Gm-C4H1 Glyma.20g146800

Glyma.02g089500,Glyma.05g170900,Glyma.06g292900,Glyma.20g001400,

Glyma.07g027600,Glyma.09g146800,Glyma.09g194100,Glyma.u040600,

Glyma.09g284400,Glyma.09g284700,Glyma.10g191700,Glyma.10g239000,
Gm-C4H3 Glyma.10g282300,Glyma.11g121800,Glyma.11g195200,Glyma.13g046300,

Glyma.13g064300,Glyma.13g323800,Glyma.17g071700,Glyma.18g293600,

Glyma.18g297100,Glyma.19g020500,Glyma.19g046300,Glyma.19g228700,

Glyma.19g259300

Bd.distachyon

Bd-C4H1 Bradilg05850,Bradilg74810,Bradi2g31700,Bradi3g13700,Bradi4g02050
Bradilg47107,Bradilg47730,Bradilg69320,Bradi2g11610,Bradi2g14170,
Bd-C4H3 Bradi2g14450,Bradi2g15650,Bradi2g37020,Bradi3g01250,Bradi3g01270,

Bradi3g18160,Bradi3g51590,Bradi4g16750,Bradi4g28950

(PIaNet 9 |°5)9""3) f?’éﬁ’é‘f CgH pJ).J 4 Jay).n oy cblas> L‘;’L“" R L;ASM (\V) wa.».: Jg..\>
Gene Id Function Choromosom
Bradilg19660 uncharacterized GPIl-anchored protein At3g06035-like 1

Bradilg31320 4-Coumarate:CoA ligase (4CL)

cytochrome b561 and DOMON domain-containing protein
At3g61750

Bradi2g49912 = cellulose synthase A catalytic subunit 4 [UDP-forming]
Bradi3g05750 probable 4-coumarate--CoA ligase 3 (4CL)
Bradi3g06480 Cinnamyl alcohol dehydrogenase (CAD)
Bradi3g16530 Caffeic acid O-methyltransferase (COMT)
Bradi3g28350 = cellulose synthase

Bradi3g36887 cinnamoyl-CoA reductase 1 (CCR)

Bradi3g38950 DNA-3-methyladenine glycosylase | activity

Hydroxycinnamoyl-CoA:shikimate/quinate
hydroxycinnamoyltransferase (HCT (CST/CQT))

Bradi4g21220 Pthr31218:sf53 - protein walls are thin 1
Bradi4g30540 = cellulose synthase

Bradi4g34040 chitinase activity
protein trichome birefringence-like
Bradi4g44860 O-acetyltransferase activity 4
cell wall organization or biogenesis

=

Bradi2g17067

Bradi3g48530

A DA D W OOWWWWWwWW NN
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https://www.ebi.ac.uk/QuickGO/term/GO:0016413
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Gene Id
Glyma.01G082000

Glyma.02G123800
Glyma.03G049800
Glyma.03G257500

Glyma.04G063800
Glyma.04G153700
Glyma.06G137100
Glyma.06G225500
Glyma.07G021600

Glyma.08G263200

Glyma.09G038500
Glyma.09G051100
Glyma.10G251000
Glyma.13G369800
Glyma.14G216200
Glyma.15G157100
Glyma.17G064600
Glyma.20G128600
Glyma.20G142700

Function

DNA-3-methyladenine glycosylase
DNA-3-methyladenine glycosylase 1
Base-excision repair

Protein trichome birefringence-like 34

Cytoome b561 and domon domain-containing protein
At3g61750

Cellulose synthase A catalytic subunit 8 [UDP-forming]-like

Cellulose synthase A catalytic subunit 7 [UDP-forming]-like

caffeic acid 3-O-methyltransferase-like

Cellulose synthase A catalytic subunit 7 [UDP-forming]
(HCT) Shikimate O-hydroxycinnamoyltransferase

3-Methyladenine glycosylase I-related
DNA-3-methyladenine glycosylase activity

Chitinase-like protein 2

Cellulose synthase A catalytic subunit 4 [UDP-forming]
Uncharacterized LOC100306063

Cinnamoyl-coa reductase 2

Protein WALLS ARE THIN 1-like

Cellulose synthase A catalytic subunit 4 [UDP-forming]-like
4-coumarate:coenzyme A ligase

Probable cinnamyl alcohol dehydrogenase

Uncharacterized LOC100499681

Choromosom
1
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subnetworks

Gm-C3H

Bd- C3H

Genes in subnetworks
G. max

Glyma.02G123800, Glyma.03G049800, Glyma.03G257500,Glyma.04G063800,
Glyma.04G153700, Glyma.06G137100,Glyma.06G225500, Glyma.07G021600,
Glyma.08G263200,Glyma.09G038500, Glyma.09G051100, Glyma.10G251000,
Glyma.13G369800, Glyma.14G216200, Glyma.15G157100,Glyma.17G064600,

Glyma.20G128600, Glyma.20G142700,Glyma.01G082000
Bd.distachyon

Bradilg19660, Bradilg31320, Bradi3g48530, Bradi4g21220,Bradi2g17067,
Bradi2g49912, Bradi3g05750, Bradi3g38950,Bradi3g06480, Bradi3g16530,
Bradi3g28350, Bradi3g36887, Bradi4g30540, Bradi4g34040, Bradi4g44860

yoY


https://www.ebi.ac.uk/QuickGO/term/GO:0006284

Id Jsl ;9w (Phytozome) Lgw ,o PAL Ly o2 slacy; Pathway Enrichment ., (Y+) Cavgn Jgox

P Ogiw o3 oo (LA 1) Wil 18 e (nl )3 45T (play) Slaad poas 9w ¢ prase pl p93 (gt e 42 bga e
uL.M_' ly A.;.;Sd Cedlad o Q.).‘ 4o as ‘S{L:eo')" )_">| OFwg dBS oo UL...._' I C"L"' OO9 Lgl.m\ Jle=! Ql}.:.o Value

.JQQGA
Patfll\évays Pathways Name No p-Value Genes
. . . 0.00195998 = Glyma.06G137200,Glyma.10G209800,
PO | e eiES H il 4 0836825164 Glyma.13G372000,Glyma.20G180800
PWY-7186 superpathway of scopolin and 3 0.01274869 = Glyma.06G137200,Glyma.10G209800,
esculin biosynthesis 305717656 Glyma.20G180800
PWY1F- phenylpropanoid biosynthesis, 0.17935309
467 initial reactions 2 618099282 (e AU AVl e AUSREEINY
S . 0.23864605 = Glyma.06G137200,Glyma.13G369800,
PWY-361 phenylpropanoid biosynthesis 3 477897352 Glyma.13G372000
ARO-PWY | chorismate biosynthesis | 1 1 Glyma.02G208400
PWY-1001  cellulose biosynthesis 1 1 Glyma.04G153700
Pwy-2181  e¢ Phenylpropanoid acid 11 Glyma.06G137200
biosynthesis
PWY-5800 @ xylan biosynthesis 1 1 Glyma.03G178300
PWY-6164 = 3-dehydroquinate biosynthesis I 1 1 Glyma.02G208400
PWY-6435 | 4-hydroxybenzoate biosynthesis V 1 1 Glyma.13G372000
PWY1F- - .
FLAVSYN flavonoid biosynthesis 1 1 Glyma.13G372000

g (Phytozome) eg04 Sl ;0 PAL Lo o2 slagy; Pathway Enrichment ., (V) Casgn Joo

Pathways Pathway No p-Value Genes
Id

PWY-1121 7 1.36993232 = Bradilg31320,Bradi3g05750,Bradi3g16530,

suberin monomers biosynthesis 27624218e- = Bradi5g15830,Bradi3g48840,Bradi3g49260,
9 Bradi3g49270

PWY-7186 | superpathway of scopolin and 8 1.18583094 = Bradi3g16530, Bradi5g15830,Bradi3g48840,
esculin biosynthesis 0322713e-7 = Bradi3g49260,Bradi3g49270

PWY1F- phenylpropanoid biosynthesis, 4 2.04218064 @ Bradi3g48840,Bradi3g49260,

467 initial reactions 2696945e-7 | Bradi3g49270,Bradi5g15830

PWY-361 S . 4 0.05211463 | Bradilg31320,Bradi3g05750,Bradi3g16530,
phenylpropanoid biosynthesis 193247265  Bradi3g36887

PWY-6673 - - 2 0.40047498  Bradilg31320,Bradi3g05750
caffeoylglucarate biosynthesis 31063676

ARO-PWY | chorismate biosynthesis | 1 1 Bradi1g60750

PWY-1001 cellulose biosynthesis 1 1 Bradi4g30540
free phenylpropanoid acid .

PWY-2181 biosynthesis 1 1 Bradi3g16530

PWY-5800  xylan biosynthesis 2 1 Bradilg65750,Bradi2g37970

PWY-6164 | 3-dehydroquinate biosynthesis | 1 1 Bradilg60750

PWY-6435 f/'hydroxybenzoate TEIHES |5 g Bradilg31320,Bradi3g05750

PWY1F- - . . .

FLAVSYN flavonoid biosynthesis 2 1 Bradilg31320,Bradi3g05750

Yoy


https://phytozome.jgi.doe.gov/phytomine/report.do?id=400045271
https://phytozome.jgi.doe.gov/phytomine/report.do?id=400002159
https://phytozome.jgi.doe.gov/phytomine/report.do?id=400045439
https://phytozome.jgi.doe.gov/phytomine/report.do?id=400045439
https://phytozome.jgi.doe.gov/phytomine/report.do?id=400047754
https://phytozome.jgi.doe.gov/phytomine/report.do?id=400047754
https://phytozome.jgi.doe.gov/phytomine/report.do?id=400002385
https://phytozome.jgi.doe.gov/phytomine/report.do?id=400048487
https://phytozome.jgi.doe.gov/phytomine/report.do?id=400036884
https://phytozome.jgi.doe.gov/phytomine/report.do?id=400009457
https://phytozome.jgi.doe.gov/phytomine/report.do?id=400036658
https://phytozome.jgi.doe.gov/phytomine/report.do?id=400036658
https://phytozome.jgi.doe.gov/phytomine/report.do?id=400045271

.(Phytozome) Lgw ,0 C4H Lo oo slacy; Pathway Enrichment JUT camcs (YY) Cavgo Jgox
L ayls 13 e 0l 5o a5 (@la)] Sl poes (5t ¢y ol 53 (5 e s bigaye 10 5l (52
Ol e aS ooy 3l eiwg dos o Ll |y bl og Bt Jleixl ol 5ae p-Value ;s S0 oo Ll
Pathways

Id Pathways Name No p-Value Genes
- . . 0.000022032 Glyma.09g284400,Glyma.09g284700,
PWY-6824  Justicidin B biosynthesis 5 29069824587 Glyma.10g191700,Glyma.u040600,
Glyma.20g001400
0.000119455 Glyma.099284400,Glyma.09g284700,
PWY-5466 @ Matairesinol biosynthesis 5 . Glyma.109191700,Glyma.20g001400,
81966775754
Glyma.u040600
PWY-7445 Luteolin triglucuronide 4 0.00382949 Glyma.099284400,Glyma.09g284700,
degradation 4528834609 Glyma.10g191700,Glyma.20g001400
Baicalein degradation
PWY-7214  (hydrogen peroxide 4 0.004664297 = Glyma.09g284400,Glyma.09g284700,

detoxification) 119487513 Glyma.10g191700,Glyma.20g001400

peo Sty ;0 CAH Ly oo slagyy Pathway Enrichment ;JU1 gascs (YY) Cowgn Jgo
Al gy aes oo lid |y wls og Sl Jlezsl ol p-Value ;g S o slas 1y asyls 3

Id Pathways Pathways Name No & p-Value Genes

PWY-5466 Matairesinol biosynthesis 2 1 Bradi2g37020,Bradi4g28950
Baicalein degradation (hydrogen .

PWY-7214 peroxide detoxification) ! ! Bradi2g37020

PWY-7445 Luteolin triglucuronide degradation 1 1 Bradi2g37020

(Phytozome) sss04: ST, ;0 C3H Lo oo slagy; Pathway Enrichment ., (VF) Cevgn Jgax
L sl )18 el 30 a8 (lo 5 Sl poes (g s U 93 (s ¢ ymne ay By 1D sl (5

REX PP I auS oo Codlad v o)
Pathways

Id Pathways Name No p-Value Genes

TG Bradilg31320,Bradi3g05750,
PWY-361 @ Phenylpropanoid biosynthesis 6 1;1535508586 Bradi3g06480,Bradi3g16530,
Bradi3g36887,Bradi3g48530
. . 0.0275825879 | Bradi2g49912,Bradi3g28350,

PWY-1001 @ Cellulose biosynthesis 3 9778422 Bradi4g30540
. . . 0.1659901228  Bradilg31320,Bradi3g05750,

PWY-1121  Suberin monomers biosynthesis 3 379471 Bradi3g16530
PWY-6673 @ Caffeoylglucarate biosynthesis 2 26197796278817839 Bradilg31320,Bradi3g05750
PWY-6435 4-hydroxybenzoate biosynthesis V 2 2661800292142707 Bradilg31320,Bradi3g05750

PWy-2181 - reé phenylpropanoid acid 1 1 Bradi3g16530

biosynthesis

Yot


https://phytozome.jgi.doe.gov/phytomine/report.do?id=400001728
https://phytozome.jgi.doe.gov/phytomine/report.do?id=400001982
https://phytozome.jgi.doe.gov/phytomine/report.do?id=400054107
https://phytozome.jgi.doe.gov/phytomine/report.do?id=400054107
https://phytozome.jgi.doe.gov/phytomine/report.do?id=400053591
https://phytozome.jgi.doe.gov/phytomine/report.do?id=400053591
https://phytozome.jgi.doe.gov/phytomine/report.do?id=400053591
https://phytozome.jgi.doe.gov/phytomine/report.do?id=400001982
https://phytozome.jgi.doe.gov/phytomine/report.do?id=400053591
https://phytozome.jgi.doe.gov/phytomine/report.do?id=400053591
https://phytozome.jgi.doe.gov/phytomine/report.do?id=400054107
https://phytozome.jgi.doe.gov/phytomine/report.do?id=400002385
https://phytozome.jgi.doe.gov/phytomine/report.do?id=400009457
https://phytozome.jgi.doe.gov/phytomine/report.do?id=400002159
https://phytozome.jgi.doe.gov/phytomine/report.do?id=400048487
https://phytozome.jgi.doe.gov/phytomine/report.do?id=400036658
https://phytozome.jgi.doe.gov/phytomine/report.do?id=400048256
https://phytozome.jgi.doe.gov/phytomine/report.do?id=400048256

O (Phytozome) Lgw ;0 C3H Lo v slayyy o Pathway Enrichment ., (Y0) Cowgn Jgo

Cdld s ol o a5 Slagys B gteg wes o plis T mls o Sl Jlis! ol p-Value g

RN g PSS

Pathlv(;/ays Pathways Name No p-Value Genes
_ _ 0.0000048577 Glyma.04G063800,Glyma.04G153700,
PWY-1001  Cellulose biosynthesis 5 5844917542 Glyma.06G225500,Glyma.09G051100,
Glyma.15G157100
0.000340201 Glyma.06G137100,Glyma.07G021600,
PWY-361 Phenylpropanoid biosynthesis 5 4'1025 16824 Glyma.13G369800,Glyma.17G064600,
Glyma.20G128600
Suberin monomers
PWY-1121 biosynthesis 2 1 Glyma.06G137100,Glyma.17G064600
Free phenylpropanoid acid
PWY-2181 biosynthesis 1 1 Glyma.06G137100
PWY-6040 I(ihlorogemc acid biosynthesis 1 1 Glyma.07G021600
4-hydroxybenzoate
PWY-6435 biosynthesis \V 1 1 Glyma.17G064600
Superpathway of scopolin and
PWY-7186 esculin biosynthesis 1 1 Glyma.06G137100
PWY1F- o .
FLAVSYN Flavonoid biosynthesis 1 1 Glyma.17G064600
Function Co-experssion genes (Glycine max) Co-experssion genes (Brachypodium

Protein kinase activity

Receptor

Regulation of transcription

Regulation of translation
Endoglucanase
Transporter
Phenylpropanoid

biosynthesis

Uncharacterized

Uncharacterized

PAL Co-experssion Network

Glyma.12G192500,Glyma.08G255300,
Glyma.03G074300,Glyma.11G144800,
Glyma.19G261700
Glyma.03G074300,Glyma.19G261700,
Glyma.08G255300,Glyma.11G144800
Glyma.04G223300,Glyma.05G037800,
Glyma.06G142000,Glyma.15G129700,
Glyma.09G261600
Glyma.12G002800

Glyma.02G293900,Glyma.06G025100

Glyma.11G028500,Glyma.05G122800
Glyma.10G209800,Glyma.20G180800,
Glyma.06G137200,Glyma.13G369800,
Glyma.13G372000
Glyma.19G122200,Glyma.20G142700,
Glyma.04G173100

C4H Co-experssion Network

Glyma.19G046300,Glyma.18G293600,
Glyma.13G046300,Glyma.10G282300,
Glyma.07G027600,Glyma.02G089500,
Glyma.18G297100

Yoo

distachyon)
Bradi2g47480,Bradi3g56250,Bradilg72430,
Bradi3g01137
Bradilg72430,Bradi3g01137,Bradi3g56250

Bradilg13910,Bradilg63220,Bradi3g52880,
Bradi5g16707

Bradi2g56676
Bradilg44430,Bradi3g59810,Bradi4g01887,
Bradi4g36240

Bradi4g35477,Bradi5g24240

Bradilg31320,Bradi3g05750

Bradi2g18640,Bradi2g48210,Bradilg19660

Bradilg47107,Bradilg47730


https://phytozome.jgi.doe.gov/phytomine/report.do?id=400009457
https://phytozome.jgi.doe.gov/phytomine/report.do?id=400002385
https://phytozome.jgi.doe.gov/phytomine/report.do?id=400002159
https://phytozome.jgi.doe.gov/phytomine/report.do?id=400002159
https://phytozome.jgi.doe.gov/phytomine/report.do?id=400048256
https://phytozome.jgi.doe.gov/phytomine/report.do?id=400048256
https://phytozome.jgi.doe.gov/phytomine/report.do?id=400047826
https://phytozome.jgi.doe.gov/phytomine/report.do?id=400047826
https://phytozome.jgi.doe.gov/phytomine/report.do?id=400036658
https://phytozome.jgi.doe.gov/phytomine/report.do?id=400036658
https://phytozome.jgi.doe.gov/phytomine/report.do?id=400045439
https://phytozome.jgi.doe.gov/phytomine/report.do?id=400045439
https://phytozome.jgi.doe.gov/phytomine/report.do?id=400045271

Response to stress

Phenylpropanoid
biosynthesis

Nitrate transporter
CASP-like protein

Protein detoxification
Plant cysteine oxidase
-Non-symbiotic hemoglobin
oxygen transport
L-ascorbate oxidase
Probable L-gulonolactone
oxidase

Lipid-transfer protein

DNA-3-methyladenine
glycosylase (base-excision
repair)

Cellulose synthase

Phenylpropanoid
biosynthesis

Protein walls are thin 1-like
Chitinase activity

Uncharacterized

Glyma.20G001400,Glyma.19G228700,
Glyma.09G284400,Glyma.09G284700,
Glyma.10G191700

Glyma.20G001400,Glyma.09G284400,
Glyma.09G284700,Glyma.10G191700
Glyma.11G195200

Glyma.05G170900,Glyma.06G292900
Glyma.10G239000,Glyma.09G146800
Glyma.19G020500,Glyma.13G064300

Glyma.11G121800
Glyma.u040600
Glyma.19G259300

Glyma.20G146800

C3H Co-experssion Network

Glyma.01G082000,Glyma.02G123800,
Glyma.08G263200

Glyma.04G063800,Glyma.04G153700,
Glyma.06G225500,Glyma.09G051100,
Glyma.15G157100
Glyma.13G369800,Glyma.17G064600,
Glyma.20G128600,Glyma.07G021600,
Glyma.03G257500 Glyma.06G137100,
Glyma.14G216200
Glyma.09G038500
Glyma.20G142700,Glyma.10G251000,
Glyma.03G049800

Bradi2g11610,Bradi2g37020

Bradi2g37020

Bradi3g01250,Bradi3g01270
Bradi2g31700 ,Bradi4g02050
Bradi3g51590
Bradi2g14450

Bradilg69320
Bradi4g28950
Bradi3g13700

Bradilg05850

Bradi3g38950

Bradi2g49912,Bradi3g28350, Bradi4g30540

Bradilg31320,Bradi3g16530,Bradi3g06480,
Bradi3g05750,Bradi3g36887,Bradi3g48530,
Bradi2g17067
Bradi4g21220
Bradi4g34040

Bradilg19660, Bradi4g44860

PlantPAN) ps09: STy 50 (PAL) aSiis 15 o cewsVl Jlgs ;o Co-occurrence «slas TFBS (YY) Cowg Jga

SUBNET

WORK TFBS ID
Bd-PAL3 = TFmatrixID_0382
Bd-PAL3 | TFmatrixID_0267
Bd-PAL3 = TFmatrixID_0264
Bd-PAL3 | TFmatrixID_0270
Bd-PAL3 | TFmatrixID_0271
Bd-PAL3 | TFmatrixID_0445
Bd-PAL3 | TFmatrixID_0193
Bd-PAL3 | TFmatrixID_0174
Bd-PAL3 = TFmatrixID_0161
Bd-PAL3 | TFmatrixID_0159
Bd-PAL3 | TFmatrixID_0266
Bd-PAL4 | TFmatrixID_0174
Bd-PAL4 = TFmatrixID_0193
Bd-PAL5 | TFmatrixID_0199
Bd-PAL5 = TFmatrixID_0199

Family of
T?:r;g " support SUBNET
. * WORK

motif name

NAC; NAM | 100.0 Bd-PAL7
GATA 100.0 Bd-PAL7
GATA 100.0 Bd-PAL7
GATA 100.0 Bd-PAL7
GATA 100.0 Bd-PAL7
WRKY 100.0 Bd-PAL7
bZIP 100.0 Bd-PAL7
BHLH 100.0 Bd-PAL7
BHLH 100.0 Bd-PALS
BHLH 100.0 Bd-PALS
GATA 100.0 Bd-PALS
BHLH 95.8 Bd-PALS
bZIP 95.8 Bd-PALS
bZIP 93.3 Bd-PALS
bZIP 93.3 Bd-PALS

Yol

2.0

Family of TFBS/ = Family of

motif name TFBS Support
TFmatrixID_0508 MADS 100.0

- box
TFmatrixID_0268 = GATA 100.0
TFmatrixID_0159 = BHLH 100.0
TFmatrixID_0156 = B3 100.0
TFmatrixID_0148  AT-Hook | 100.0
TFmatrixID_0172 | BHLH 100.0
TFmatrixID_0174 = BHLH 100.0
TFmatrixID_0193 = bZIP 100.0
TFmatrixID_0468 WRKY 100.0
TFmatrixID_0224 | TCR 100.0
TFmatrixID_0551 i"yb/ SAN 1000
TFmatrixID_0534 WRKY 100.0
. NAC;

TFmatrixID_0382 NAM 100.0
TFmatrixID_0443 = WRKY 100.0
TFmatrixID_0264 GATA 100.0


http://www.uniprot.org/keywords/KW-0561
https://www.ebi.ac.uk/QuickGO/term/GO:0006284
https://www.ebi.ac.uk/QuickGO/term/GO:0006284

Bd-PALS5
Bd-PAL5
Bd-PAL6
Bd-PAL6
Bd-PAL7
Bd-PAL7
Bd-PAL7
Bd-PAL7

Bd-PAL7

Bd-PAL7
Bd-PAL7
Bd-PAL7
Bd-PAL7
Bd-PAL7
Bd-PAL7
Bd-PAL7
Bd-PAL7
Bd-PAL7
Bd-PAL7
Bd-PAL7
Bd-PAL7
Bd-PAL7
Bd-PAL7

TFmatrixID_0174
TFmatrixID_0193
TFmatrixID_0193
TFmatrixID_0174
TFmatrixID_0131
TFmatrixID_0272
TFmatrixID_0308
TFmatrixID_0319

TFmatrixID_0326

TFmatrixID_0328
TFmatrixID_0335
TFmatrixID_0336
TFmatrixID_0361
TFmatrixID_0374
TFmatrixID_0382
TFmatrixID_0444
TFmatrixID_0445
TFmatrixID_0451
TFmatrixID_0452
TFmatrixID_0454
TFmatrixID_0457
TFmatrixID_0459
TFmatrixID_0460

BHLH
bzIP

bzIP
BHLH
AT-Hook
GATA
MADF
Myb/SANT

Myb/SANT

Myb/SANT
Myb/SANT
Myb/SANT
Myb/SANT
Myb/SANT
NAC; NAM
WRKY
WRKY
WRKY
WRKY
WRKY
WRKY
WRKY
WRKY

93.3

100.0
100.0
100.0
100.0
100.0
100.0
100.0

100.0

100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0

Bd-PALS
Bd-PALS8
Bd-PALS
Bd-PALS8
Bd-PALS
Bd-PALS
Bd-PALS
Bd-PALS

Bd-PALS

Bd-PALS
Bd-PALS8
Bd-PALS
Bd-PALS
Bd-PALS
Bd-PALS
Bd-PALS8
Bd-PALS
Bd-PALS
Bd-PALS
Bd-PALS
Bd-PALS
Bd-PALS

TFmatrixID_0445
TFmatrixID_0266
TFmatrixID_0267
TFmatrixID_0270
TFmatrixID_0271
TFmatrixID_0448
TFmatrixID_0449
TFmatrixID_0458

TFmatrixID_0508

TFmatrixID_0463
TFmatrixID_0465
TFmatrix|D_0193
TFmatrixID_0421
TFmatrix|D_0177
TFmatrix|D_0174
TFmatrixID_0172
TFmatrix|D_0169
TFmatrixID_0168
TFmatrix|D_0161
TFmatrixID_0160
TFmatrixID_0159
TFmatrix|D_0157

WRKY
GATA
GATA
GATA
GATA
WRKY
WRKY

WRKY

MADS
box

WRKY
WRKY
bzZIP
TCP
BHLH
BHLH
BHLH
BHLH
BHLH
BHLH
BHLH
BHLH
BHLH

100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0

100.0

100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0

Seb o sy o TEBS o sl =

(PlantPAN 2.0) Lgw ,o (PAL) s 155 10 cewa¥L JIg5 ;o Co-occurrence . sla TFBS (YA) Cowg Joo

SUBNETW
ORK

Gm-PAL2

Gm-PAL2

Gm-PAL2

Gm-PAL2

Gm-PAL2

Gm-PAL2

Gm-PAL2

Gm-PAL2

Gm-PAL2

TFBS ID

TFmatrix|D_0357
TFmatrix|D_0570
TFmatrixID_0571

TFmatrixID_0174
TFmatrixID_0572

TFmatrixID_0585
TFmatrix|D_0193
TFmatrix|D_0211

TFmatrixID_0213

Family of
TFBS/
motif name

Myb/SANT
TBP
TBP

BHLH
TBP

TBP
bzIP
C2H2

C2H2

Suppo
*rt

100.0
100.0
100.0

100.0
100.0

100.0
100.0
100.0

100.0

SUBNETW
ORK

Gm-PALS5

Gm-PALS5

Gm-PALS5

Gm-PALS5

Gm-PALS5

Gm-PALS5

Gm-PALS5

Gm-PALS5

Gm-PALS5

YoV

Family of TFBS/
motif name

TF_motif_seq_0449
TF_motif_seq_0432
TF_motif_seq_0278

TF_motif_seqg_0303
TFmatrixID_0489

TF_motif_seq_0375
TF_motif_seq_0026
TF_motif_seq_0083

TF_motif_seq_0017

Family of
TFBS
AUXRETG
A1GMGH3
GGTCCCA
TGMSAUR
SEF3MOTI
FGM
CATATGG
MSAUR
bzIP

SEF4AMOTI
FGM7S
B2GMAUX
28
D3GMAUX
28
GMHDLG
MVSPB

Suppo
rt

100.0
100.0
100.0

100.0
100.0

100.0
100.0
100.0

100.0



Gm-PAL2

Gm-PAL2
Gm-PAL2

Gm-PAL2

Gm-PAL2

Gm-PAL2

Gm-PAL2

Gm-PAL2

Gm-PAL2
Gm-PAL2
Gm-PAL2
Gm-PAL2
Gm-PAL2
Gm-PAL2
Gm-PAL2

Gm-PAL2

Gm-PAL2

Gm-PAL2

Gm-PAL2

Gm-PAL2
Gm-PAL2

Gm-PAL2

Gm-PAL2

Gm-PAL2

Gm-PAL2

Gm-PAL2

Gm-PAL2

Gm-PAL2

Gm-PAL2

Gm-PAL2

Gm-PAL2

Gm-PAL2

TFmatrixID_0223

TFmatrix|D_0255
TFmatrixID_0419

TFmatrixID_0287
TFmatrixID_0288

TFmatrix|D_0292
TFmatrix|D_0336
TFmatrix|D_0569

TFmatrix|D_0136
TFmatrixID_0154
TFmatrix|D_0491
TFmatrixID_0152
TFmatrixID_0148
TFmatrix|D_0130
TFmatrixID_0146

TFmatrixID_0517

TFmatrixID_0142

TFmatrix|D_0471

TFmatrix|D_0540

TFmatrix|D_0140
TFmatrixID_0129

TFmatrixID_0138

TFmatrixID_0131
_OYTF_motif_seq
064
TF_motif_seq_00
83
TF_motif_seq_02
60
TF_motif_seq_02
78
TF_motif_seq_03
03
TF_motif_seq_03
15
TF_motif_seq_03
75
TF_motif_seq_04
50
TF_motif_seq_04
69

TCR

EIN3

TBP
Homeodom
ain
Homeodom
ain
Homeodom
ain
Myb/SANT
TBP

AT-Hook
AT-Hook
TBP

AT-Hook
AT-Hook
AT-Hook
AT-Hook

Homeodom
ain

AT-Hook

Homeodom
ain

Homeodom
ain

AT-Hook
AT-Hook

AT-Hook

AT-Hook

Dr5Gmgh3

D3Gmaux2
8
Ose2rootno
dule
Sef3motifG
m
CatatgGmsa
ur
GtlGmscam
4
Sef4motifG
m7s
Palindromic
cboxGm

Seflmotif

100.0

100.0
100.0

100.0

100.0

100.0

100.0

100.0

100.0
100.0
100.0
100.0
100.0
100.0
100.0

100.0

100.0

100.0

100.0

100.0
100.0

100.0

100.0

100.0

100.0

100.0

100.0

100.0

100.0

100.0

100.0

100.0

Gm-PALS5

Gm-PALS5
Gm-PALS5

Gm-PALS5

Gm-PALS5

Gm-PALS5

Gm-PALS5

Gm-PALS5

Gm-PALS5
Gm-PALS5
Gm-PALS5
Gm-PALS5
Gm-PALS5
Gm-PALS5
Gm-PALS5

Gm-PALS5

Gm-PALS5

Gm-PALS5

Gm-PALS5

Gm-PALS5
Gm-PALS5

Gm-PALS5

Gm-PALS5

Gm-PALS5

Gm-PALS5

Gm-PALS5

Gm-PALS5

Gm-PALS5

Gm-PALS5

Gm-PALS5

Gm-PALS5

Gm-PALS5

YoA

TF_motif_seq_0260

TFmatrixID_0336
TFmatrixID_0334

TFmatrixID_0323
TFmatrixID_0321

TFmatrixID_0320
TFmatrixID_0308
TFmatrixID_0280

TFmatrix|D_0223
TFmatrixID_0217
TFmatrix|D_0214
TFmatrixID_0213
TFmatrixID_0211
TFmatrix|D_0352

TF_motif_seq_0051

TFmatrixID_0491

TFmatrixID_0497

TFmatrix|D_0518

TFmatrix|D_0419

TFmatrix|D_0418
TFmatrixID_0528

TFmatrixID_0542

TFmatrix|D_0561

TFmatrixID_0569
TFmatrix|D_0570
TFmatrixID_0572
TFmatrixID_0585
TFmatrixID_0369
TFmatrixID_0364
TFmatrixID_0159
TFmatrixID_0153

TFmatrix|D_0152

OSE2RO0O
TNODULE

Myb/SANT
Myb/SANT

Myb/SANT
Myb/SANT

Myb/SANT

MADF

Homeodom
ain

TCR

C2H2
C2H2
C2H2
C2H2
Myb/SANT
(Others)

TBP

BHLH

bZIP ;
Homeodom
ain; HD-ZIP

TBP

TBP

AP2; B3

bZIP ;
Homeodom
ain; HD-ZIP
AP2; B3

TBP
TBP

TBP

TBP
Myb/SANT
Myb/SANT
BHLH
AT-Hook

AT-Hook

100.0

100.0
100.0

100.0

100.0

100.0

100.0

100.0

100.0
100.0
100.0
100.0
100.0
100.0
100.0

100.0

100.0

100.0

100.0

100.0
100.0

100.0

100.0

100.0

100.0

100.0

100.0

100.0

100.0

100.0

100.0

100.0



Gm-PAL3

Gm-PAL3

Gm-PAL3

Gm-PAL3

Gm-PAL3

Gm-PAL3

Gm-PAL3
Gm-PAL3
Gm-PAL3

Gm-PAL3

Gm-PAL3

Gm-PAL3

Gm-PAL3

Gm-PAL3
Gm-PAL3
Gm-PAL3

Gm-PAL3

Gm-PAL3

Gm-PAL3
Gm-PAL3
Gm-PAL3
Gm-PAL3
Gm-PAL3

Gm-PAL3

Gm-PAL3

Gm-PAL3

Gm-PAL3
Gm-PAL3
Gm-PAL3
Gm-PAL3
Gm-PAL3
Gm-PAL3

Gm-PAL3

Gm-PAL3

Gm-PAL3

TFmatrixID_0129

TFmatrixID_0287
TFmatrixID_0286
TFmatrix|D_0284
TFmatrixID_0283

TFmatrixID_0280

TFmatrixID_0227
TFmatrixID_0226
TFmatrix|D_0224

TFmatrix|D_0288
TFmatrix|D_0289
TFmatrixID_0290

TFmatrixID_0471

TFmatrixID_0476
TFmatrix|D_0489
TFmatrix|D_0491

TFmatrixID_0517

TFmatrix|D_0540

TFmatrix|D_0569
TFmatrixID_0570
TFmatrix|D_0571
TFmatrixID_0572
TFmatrixID_0585

TFmatrix|D_0299
TFmatrixID_0295

TFmatrixID_0292

TFmatrixID_0223
TFmatrix|D_0131
TFmatrix|D_0136
TFmatrixID_0137
TFmatrix|D_0138
TFmatrixID_0140

TFmatrixID_0142

TFmatrixID_0144

TFmatrixID_0146

AT-Hook
Homeodom
ain
Homeodom
ain
Homeodom
ain
Homeodom
ain
Homeodom
ain

TCR

TCR

TCR
Homeodom
ain
Homeodom
ain
Homeodom
ain
Homeodom
ain
AT-Hook
bZIP

TBP
Homeodom
ain
Homeodom
ain

TBP

TBP

TBP

TBP

TBP
Homeodom
ain
Homeodom
ain
Homeodom
ain

TCR
AT-Hook
AT-Hook
AT-Hook
AT-Hook

AT-Hook

AT-Hook

AT-Hook

AT-Hook

100.0

100.0

100.0

100.0

100.0

100.0

100.0
100.0
100.0

100.0

100.0

100.0

100.0

100.0
100.0
100.0

100.0

100.0

100.0
100.0
100.0
100.0
100.0

100.0

100.0

100.0

100.0
100.0
100.0
100.0
100.0
100.0

100.0

100.0

100.0

Gm-PALS5

Gm-PALS5

Gm-PALS5

Gm-PALS5

Gm-PALS5

Gm-PALS5

Gm-PALS5
Gm-PALS5
Gm-PALS5

Gm-PALS5

Gm-PALS5

Gm-PALS5

Gm-PALS5

Gm-PALS5
Gm-PALS5
Gm-PALS5

Gm-PALS5

Gm-PALS5

Gm-PALS5
Gm-PALS5
Gm-PALS5
Gm-PALS5
Gm-PALS5

Gm-PALS5

Gm-PAL7

Gm-PAL7

Gm-PAL7Y
Gm-PAL7
Gm-PAL7
Gm-PAL7Y
Gm-PAL7
Gm-PAL7Y

Gm-PAL7

Gm-PAL7

Gm-PAL7

yoq

TFmatrix|D_0148

TFmatrixID_0146
TFmatrixID_0140
TFmatrixID_0139
TFmatrixID_0137

TFmatrixID_0136

TFmatrixID_0135
TFmatrixID_0131
TFmatrixID_0130

TFmatrixID_0129
TFmatrixID_0166
TFmatrixID_0169

TFmatrixID_0194

TFmatrixID_0193
TFmatrixID_0192
TFmatrixID_0190

TFmatrixID_0188

TFmatrixID_0184

TFmatrix|D_0182
TFmatrixID_0181
TFmatrixID_0177
TFmatrixID_0174
TFmatrixID_0172

TF_motif_seq_0315

TFmatrixID_0418

TFmatrixID_0223

TFmatrixID_0569
TFmatrixID_0570
TFmatrixID_0571
TFmatrixID_0585

TF_motif_seq_0051

TFmatrixID_0334

TFmatrixID_0283

TFmatrixID_0286

TFmatrixID_0129

AT-Hook

AT-Hook
AT-Hook
AT-Hook
AT-Hook

AT-Hook

AT-Hook
AT-Hook
AT-Hook

AT-Hook
BHLH
BHLH

bzIP

bzIP
bzIP
bzIP

bzIP

bzIP

bzIP
bzIP
BHLH
BHLH
BHLH

GT1GMSC
AM4

TBP

TCR

TBP
TBP
TBP
TBP
(Others)

Myb/SANT

Homeodom
ain
Homeodom
ain

AT-Hook

100.0

100.0

100.0

100.0

100.0

100.0

100.0
100.0
100.0

100.0

100.0

100.0

100.0

100.0
100.0
100.0

100.0

100.0

100.0
100.0
100.0
100.0
100.0

100.0

100.0

100.0

100.0
100.0
100.0
100.0
100.0
100.0

100.0

100.0

100.0



Gm-PAL3
Gm-PAL3
Gm-PAL3
Gm-PAL3
Gm-PAL3
Gm-PAL3
Gm-PAL3
Gm-PAL3

Gm-PAL3

Gm-PAL3

Gm-PAL3

Gm-PAL3

Gm-PAL3

Gm-PAL3

Gm-PAL3

Gm-PAL3

Gm-PAL3

Gm-PAL3

Gm-PAL3

Gm-PAL3

Gm-PAL3

Gm-PAL3

Gm-PAL3

Gm-PAL4
Gm-PAL4
Gm-PAL4
Gm-PAL4
Gm-PAL4
Gm-PAL4
Gm-PAL4
Gm-PAL4
Gm-PAL4
Gm-PAL4
Gm-PALA4

TFmatrixID_0148
TFmatrixID_0152
TFmatrixID_0154
TFmatrixID_0159
TFmatrixID_0181
TFmatrixID_0184
TFmatrixID_0418
TFmatrixID_0194

TFmatrixID_0192

TFmatrixID_0190

TFmatrix|D_0198

TF_motif_seq_00
83
TF_motif_seq_01
91
TF_motif_seq_02
60
TF_motif_seq_02
78
TF_motif_seq_03
03
TF_motif_seq_03
15
TF_motif_seq_03
46
TF_motif_seq_00
64
TF_motif_seq_03
75
TF_motif_seq_04
49

TF_motif_seq_04
50

TF_motif_seq_04
69
TFmatrixID_0144

TFmatrixID_0334
TFmatrix|D_0193
TFmatrixID_0148
TFmatrix|D_0146
TFmatrixID_0569
TFmatrix|D_0211
TFmatrix|D_0571
TFmatrixID_0213
TFmatrix|D_0585
TFmatrixID_0131

AT-Hook
AT-Hook
AT-Hook
BHLH
bzIP
bzIP
TBP
bzIP

bzIP

bzIP

bzIP

D3GMAUX
28
C2GMAUX
28
OSE2RO0O
TNODULE
SEF3MOTI
FGM
CATATGG
MSAUR
GT1GMSC
AM4
RBCSCON
SENSUS
DR5GMGH
3
SEF4AMOTI
FGM7S
AUXRETG
A1GMGH3
PALINDRO
MICCBOX
GM
SEF1IMOTI
F

AT-Hook
Myb/SANT
bzIP
AT-Hook
AT-Hook
TBP
C2H2
TBP
C2H2
TBP
AT-Hook

100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0

100.0

100.0

100.0

100.0

100.0

100.0

100.0

100.0

100.0

100.0

100.0

100.0

100.0

100.0

100.0

90.9

90.9

100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0

Gm-PAL7
Gm-PALY
Gm-PAL7
Gm-PALY
Gm-PAL7
Gm-PAL7
Gm-PALY
Gm-PAL7

Gm-PAL7

Gm-PAL7

Gm-PAL7

Gm-PAL7Y

Gm-PAL7

Gm-PAL7

Gm-PAL7

Gm-PAL7Y

Gm-PAL7

Gm-PALS

Gm-PALS

Gm-PALS

Gm-PALS

Gm-PALS

Gm-PALS

Gm-PALS
Gm-PALS
Gm-PALS
Gm-PALS
Gm-PALS
Gm-PALS
Gm-PALS
Gm-PALS
Gm-PALS
Gm-PALS
Gm-PALS

Y.

TFmatrixID_0152
TFmatrixID_0148
TFmatrixID_0130
TFmatrixID_0131
TFmatrixID_0146
TFmatrixID_0136
TFmatrixID_0140
TFmatrixID_0137

TF_motif_seq_0083

TF_motif_seq_0450

TF_motif_seq_0449
TF_motif_seq_0432
TF_motif_seq_0375
TF_motif_seq_0315
TF_motif_seq_0303
TF_motif_seq_0260
TF_motif_seq_0191
TFmatrix|D_0570

TFmatrix|D_0146

TFmatrixID_0571

TFmatrixID_0288

TFmatrixID_0138

TFmatrix|D_0280

TFmatrixID_0211
TFmatrixID_0213
TFmatrix|D_0193
TFmatrixID_0419
TFmatrixID_0129
TFmatrixID_0140
TFmatrix|D_0148
TFmatrix|D_0136
TFmatrixID_0152
TFmatrix|D_0130
TFmatrixID_0131

AT-Hook
AT-Hook
AT-Hook
AT-Hook
AT-Hook
AT-Hook
AT-Hook

AT-Hook
D3GMAUX
28
PALINDRO
MICCBOX
GM
AUXRETG
A1GMGH3
GGTCCCA
TGMSAUR
SEFAMOTI
FGM7S
GT1GMSC
AM4
CATATGG
MSAUR
OSE2R0O0O
TNODULE
C2GMAUX
28

TBP
AT-Hook

TBP

Homeodom
ain

AT-Hook

Homeodom
ain

C2H2
C2H2
bzIP
TBP
AT-Hook
AT-Hook
AT-Hook
AT-Hook
AT-Hook
AT-Hook
AT-Hook

100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0

100.0

100.0

100.0

100.0

100.0

100.0

100.0

100.0

100.0

90.9

90.9

90.9

90.9

90.9

90.9

90.9

90.9

100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0



Gm-PAL4

Gm-PAL4

Gm-PAL4

Gm-PAL4

Gm-PAL4

Gm-PAL4

Gm-PAL4

Gm-PAL4

Gm-PALS5

TF_motif_seq_01
91
TF_motif_seq_03
15

TF_motif_seq_04
50

TF_motif_seq_02
60
TF_motif_seq_04
32
TF_motif_seq_04
49
TF_motif_seq_00
83
TF_motif_seq_03
03

TF_motif_seq_04
50

C2GMAUX
28
GT1GMSC
AM4
PALINDRO
MICCBOX
GM
OSE2ROO0O
TNODULE
GGTCCCA
TGMSAUR
AUXRETG
A1GMGH3
D3GMAUX
28
CATATGG
MSAUR
PALINDRO
MICCBOX
GM

90.9

90.9

90.9

90.9

90.9

100.0

100.0

100.0

100.0

Gm-PALS

Gm-PALS

Gm-PALS

Gm-PALS

Gm-PALS

Gm-PALS

Gm-PALS

Gm-PALS

Gm-PALS

TF_motif_seq_0191

TF_motif_seq_0276

TF_motif_seq_0303

TF_motif_seq_0017
TF_motif_seq_0449
TF_motif_seq_0432
TF_motif_seq_0375

TF_motif_seq_0315

TF_motif_seq_0083

C2GMAUX
28 90.9
OSE1ROO
TNODULE 909
CATATGG
MSAUR 909
GMHDLG
MVSPB 909
AUXRETG
A1GMGH3 90.9
GGTCCCA
TGMSAUR 100.0
SEF4AMOTI
FGM7S 100.0
GT1GMSC
AM4 100.0
D3GMAUX
28 100.0

A by CewsVl g 0 TEBS jo il !
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SUB
NETWOR
K

Bd-C4H1
Bd-C4H1

Bd-C4H3

Bd-C4H3

Gm-C4H1
Gm-C4H1
Gm-C4H1
Gm-C4H1
Gm-C4H1
Gm-C4H1
Gm-C4H1
Gm-C4H1
Gm-C4H1
Gm-C4H1
Gm-C4H1
Gm-C4H1
Gm-C4H1
Gm-C4H1
Gm-C4H1
Gm-C4H1
Gm-C4H1

TFBSID

TFmatrixID_0193

TFmatrixID_0131

TFmatrixID_0193

TFmatrixID_0174
TFmatrixID_0571
TFmatrixID_0369
TFmatrixID_0364
TFmatrixID_0357
TFmatrixID_0334
TFmatrixID_0323
TFmatrixID_0320
TFmatrixID_0317
TFmatrixID_0305
TFmatrixID_0292
TFmatrixID_0289
TFmatrixID_0288
TFmatrixID_0382
TFmatrixID_0418
TFmatrixID_0419
TFmatrixID_0570
TFmatrixID_0569

Family of
TFBS

bzIP

AT-Hook

bzIP

BHLH

TBP
Myb/SANT
Myb/SANT
Myb/SANT
Myb/SANT
Myb/SANT
Myb/SANT
MADF

MADF
Homeodomain
Homeodomain
Homeodomain
NAC; NAM
TBP

TBP

TBP

TBP

fl“ppor EE?’WOR
K
1000  Gm-C4H1
1000  Gm-C4H1
1000  Gm-C4H1
1000  Gm-C4H1
1000  Gm-C4H1
1000  Gm-C4H1
1000  Gm-C4H1
1000  Gm-C4H1
1000  Gm-C4H1
1000  Gm-C4H1
1000  Gm-C4H1
1000  Gm-C4H1
1000  Gm-C4H1
1000  Gm-C4H1
1000  Gm-C4H1
1000  Gm-C4H1
1000  Gm-C4H1
1000  Gm-C4H1
1000  Gm-C4H1
1000  Gm-C4H1
1000  Gm-C4H1

ARy

.(PlantPAN 2.0)

TFBS ID _Fr;‘:rggy of ft“ppo
TFmatrixID_0444 = WRKY 100.0
TFmatriiD_o0287 HOMedOMa 4009
TFmatrixiD_0284 ;'f’me"doma 100.0
TFmatrixID_0154 = AT-Hook 100.0
TFmatrixID_0153 = AT-Hook 100.0
TFmatrixID_0152 = AT-Hook 100.0
TFmatrixID_0148 = AT-Hook 100.0
TFmatrixID_0146 = AT-Hook 100.0
TFmatrixID_0144  AT-Hook 100.0
TFmatrixID_0199 = bZIP 100.0
TFmatrixID_0211 = C2H2 100.0
TFmatrixID_0213 = C2H2 100.0
TFmatrixID_0138 = AT-Hook 100.0
TFmatrixID_0137 = AT-Hook 100.0
TFmatrixID_0136 = AT-Hook 100.0
TFmatrixID_0135 = AT-Hook 100.0
TFmatrixID_0223 = TCR 100.0
TFmatrixID_0224 = TCR 100.0
TFmatrixID_0132 = AT-Hook 100.0
TFmatrixID_0131 = AT-Hook 100.0
TFmatrixID_0255 EIN3 100.0



Gm-C4H1 = TFmatrixID_0572 = TBP 100.0 Gm-C4H1 | TFmatrixID_0262 | GATA 100.0

Gm-C4H1 = TFmatrixID_0540 = Homeodomain = 100.0 Gm-C4H1 = TFmatrixID_0130 = AT-Hook 100.0
Gm-C4H1 @ TFmatrixID_0585 TBP 100.0 Gm-C4H1 | TFmatrixID_0129 = AT-Hook 100.0
Gm-C4H1  TFmatrixID_0517 Homeodomain = 1000  Gm-C4H1  TFmatrixID_0279 ::']"me"doma 100.0
GM-C4H1  TFmatrixID_0491 TBP 100.0 GM-C4H1  TFmatrixID_0281 :‘r']omeo‘joma 100.0
GM-C4H1  TFmatrixID_0476 = AT-Hook 100.0 GM-C4H1  TFmatrixID_0283 ﬂome(’d"ma 100.0
Gm-C4H1  TFmatrixID_0471 Homeodomain = 100.0  Gm-C4H1 gg—m‘)t'f—seq—oo zBszGMAUX 100.0
GM-C4H1  TFmatrixID_0460 WRKY 1000  Gm-C4H1 g’g_motlf_seq_oo ?SGMAUX 100.0
TF_motif_seq_02 OSE2ROOT
GM-C4H1  TFmatrixID_0459 WRKY 1000  Gm-C4H1 —motit_seq D\ 100.0
- 60
ODULE
TF_motif seq 03 CATATGG
GM-C4H1  TFmatrixID_0454 WRKY 1000  Gm-C4H1 —MOtT_seq_5s 100.0
03
SAUR
TF_motif_seq 04 AUXRETG
GM-C4H1  TFmatrixID_0452 WRKY 1000 Gm-C4H2 - % a1 96.2
GMGHS3
. OSE2ROOT
GM-CAH1  TFmatrixID_0451 WRKY 1000  Gm-C4H2 gg—m"“f—seq—oz N 96.2
ODULE
GM-C4H1  TFmatrixID_0446 WRKY 1000  GM-C4H2 ;g—m"“f—seq—()?’ é',E\AF;‘Q"OT'F 96.2
GM-C4H1  TFmatrixID_0445 WRKY 1000  GM-CAH2 I5F—m°t'f—seq—°3 mlGMSCA 96.2
TF_motif_seq_03 = SEF4AMOTIG TF_motif_seq_03 = CATATGG
GM-CAHL ¢ i 1000 Gm-C4H2 MSAUR 100.0

TF_motif_seq_01 TF_motif_seq_00

Gm-C4H1 C2GMAUX28 = 100.0 Gm-C4H2 D3GMAU28 = 100.0

01 83

Gm-CaH1 ISF—mc‘“f—seq—O?’ SUOMSC 1000 Gm-C4H2 | TFmatriD_0148 AT-Hook 962
. PALINDROM

Gm-CaH1 gg—m"“f—seq—o"’ I 1000  GmM-CAH2  TFmatrixiD 0193 bZIP 96.2
CCBOGM

Ay sleyy cawsYl ‘;193 s TFBS S cs”ﬁ‘)é )

5 by ;o C3H 4t 5 j8 cewsVL I ,s Co-ocCuUrrence «sla TFBS (7+) Cowgy Jsor
(P1antPAN 2.0) p509: S,

iubnetwor TFBS ID E%rfn” EUD ﬁubnetwor TEBS ID _T_ifggy of Sup

TFBS | ort! ort
Bd-C3H IFmat”X'D—OZl CoH2 938 Gm-C3H  TFmatrixIiD 0131 AT-Hook 94.7
Bd-C3H gFmamX'D—OZl C2H2 938 GmM-C3H  TFmatrixID_0146 = AT-Hook 300'
Bd-C3H gFmat”X'D—Olg bZIP 938 GmM-C3H  TFmatrixID_0193  bZIP 300'
Bd-C3H IFmatrixlD_Ol? BHLH (1)00. Gm-C3H gg_motif_seq_os &QLGLGG 94.7
Gm-C3H ;’FmatrixlD_OZl CoH2 947 GmM-C3H Ig_motif_seq_04 QEJC)_‘(G(E;L% 94.7
GmM-C3H ‘lI'FmatrixID_021 CoH2 947  Gm-C3H ;rg_motif_seq_os él;:\;l:;lé\/lTlF 947
em.CaH 4TFmatrixl D_014 ﬁ;—)k 017 | Gmcan Ig_motif_seq_OS leGMSCAM éoo.
Gm-C3H '8I'Fmatr|xID_Ol4 ﬁ;—c-)k 947

4 pj o slayy cewsVl g 0 TFBS a0 Jlglys !

Y1y
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TFBS Id

Family of TFBS/

motif name
Tfmatrixid_0193 bzIP
Tfmatrixid_0174 BHLH

Gm-pal5

Tfmatrixid_0131 AT-Hook
Tfmatrixid_0148 AT-Hook
Tfmatrixid_0159 BHLH
Tfmatrixid_0382 NAC;NAM
Tfmatrixid_0336 Myb/SANT

Subnetwork

Bd-pal3,Bd-pal4,Bd-pal5,Bd-pal6,Bd-pal7,Bd-pal8,Gm-pal2,
Gm-pal4,Gm-pal5,Gm-pal8d
Bd-pal3,Bd-pal4,Bd-pal5,Bd-pal6,Bd-pal7,Bd-pal8,Gm-pal2,

Bd-pal7,Gm-pal2,Gm-pal3,Gm-pal4,Gm-pal5,Gm-pal 7,Gm-pal8
Bd-pal7,Gm-pal2,Gm-pal3,Gm-pal4,Gm-pal5,Gm-pal 7,Gm-pal8
Bd-pal3,Bd-pal7,Bd-pal8,Gm-pal3,Gm-pal5
Bd-pal3,Bd-pal7,Bd-pal8
Bd-pal7,Gm-pal2,Gm-pal5

lociige ol 5 1d L TF b g5l psms 5 sl 5 25 Joor 55 150000 a5 (Lo 2518 o Shoe (YY) gy Joor
uniprot and PlantPAN 2.0) ceul Ll & bgs 1o o ,Shas sl p,le 9 p9d (g il oo

Family of
TFBS

WRKY

GATA

NAC;
NAM

TCP

AT-Hook

TBP

Function

defense response

signaling pathway

response to biotic and abiotic stress
response to hormone

regulation of lignin biosynthetic process
cell differentiation

cell differentiation

signaling pathway

cell differentiation

regulation of nitrogen metabolism
response to light stimulus

response to biotic and abiotic stress

cell wall organization

regulation of cellulose and hemicellulose
biosynthetic genes

regulation of lignin polymerization genes
involved in xylan and lignin synthesis
response to biotic and abiotic stress
response to hormone

xylem development

regulation of programmed cell death
cell wall organization

cell differentiation

regulation of secondary cell wall biogenesis
response to hormone

long-day photoperiodism, flowering
response to abiotic stress

Plant hormone biosynthesis

response to red or far red light
chromatin organization

flower development

response to light stimulus

signaling pathway

found in the promoter of rice PAL

RNA polymerase Il transcriptional preinitiation

complex assembly

V1Y

Motif Name (Motif Id)

GMHDLGMVSPB
(TF_motif_seq_0017)

OSE2ROOTNODULE
(TF_motif_seq_0260)

PalindromiccboxGm
(TF_motif_seq_0450)

(Others)

(TF_motif_seq_0051)

GT1GMSCAM4
(TF_motif_seq_0315)

D3GMAUX28
(TF_motif_seq_0083)

Function

Binding site of the
soybean homeodomein
leucine zipper proteins

MADS box

Palindromic C-box in
soybean bZIP factors,
STGAI1 and STFs
(STF1 and STF2)

bZIP proteins SGBF-1
and SGBF-2 binding
site in soybean

Plays a role in
pathogen- and salt-
induced SCaM-4 gene
expression

DNase | protected
sequence found in the
soybean auxin
responsive genes
promoter



Myb/SANT

bZIP;
Homeodom
ain; HD-
ZIP

BHLH

C2H2

TCR

AP2; B3

EIN3

MADF

bZIP

MADS box

Common sequence found in the 5'-non-coding
regions of eukaryoticgenes; "CCAAT box"
found in the promoter of heat shock protein
genes

regulation of transcription by RNA polymerase
1

xylem development

response to light

signaling pathway

regulation of growth

regulation of reactive oxygen species metabolic
process

response to abiotic stress

Plant hormone biosynthesis

response to hormone

regulation of cell differentiation

positive regulation of flavonoid biosynthetic
process

Plant hormone biosynthesis

response to hormone

response to biotic and abiotic stress

cellular response to DNA damage stimulus

signaling pathway

response to hormone

callose deposition in cell wall

response to abiotic stress

binds to the GCC-box pathogenesis-related
promoter element

signaling pathway

response to hormone

response to biotic and abiotic stress
defense response by callose deposition in cell
wall

signaling pathway

response to sucrose

response to biotic and abiotic stress

Plant hormone biosynthesis

directly affects transcription of light-induced
genes

Abscisic acid responsive elements-binding
factor

involved in the regulation of vascular
development

Prevents cell differentiation and shoot
formation

Transcription factor which may be involved in
developmental processes

regulation of cell wall organization or
biogenesis

cellular response to nitrate

response to abiotic stress

response to hormone

cell differentiation

regulation of photoperiodism

signaling pathway

¢

C2GMAUX28
(TF_motif_seq_0191)

B2GMAUX28
(TF_motif_seq_0026)

AUXRETGALIGMGH3
(TF_motif_seq_0449)

GGTCCCATGMSAUR
(TF_motif_seq_0432)

CATATGGMSAUR
(TF_motif_seq_0303)

DR5GMGH3
(TF_motif_seq_0064)

SEFIMOTIF
(TF_motif_seq_0469)

Sef3motifGm
(TF_motif_seq_0278)

SEFAMOTIFGM7S
(TF_motif_seq_0375)

RBCS CONSENSUS
(TF_motif_seq_0346)

DNase | protected
sequence found in the
soybean auxin
responsive genes
promoter

DNase | protected
sequence found in the
soybean auxin
responsive genes
promoter

putative auxin-resonsive
element

putative auxin-resonsive
element

Involved in auxin
responsiveness

A highly active
synthetic auxin
response element

SEF1 (soybean embryo
factor 1) binding motif

SEF3 binding site

SEF4 (soybean embryo
factor 4) binding site

rbcS general consensus
sequence; AATCCAA
or AATCCAAC.



gene silencing by RNA
signaling pathway
response to abiotic stress

OSE1ROOTNODULE
(TF_motif_seq_0276)

One of the consensus
sequence motifs of
organ-specific
elements(OSE)
characteristic of the
promoters activated in
infected cells of root
nodules.
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Abstract

Lignin, a phenolic polymer in the secondary plant cell wall, cross-links with other matrix
polysaccharides and cellulose microfibrils. It appears as a nuisance in wall-related
industries such as pulp and paper and biofuel. Accordingly, many attempts made towards
lignin reduction or improvement of its enzymatic hydrolysis. However, any tampering
with lignin biosynthetic genes within the pathway had detrimental effects on plant growth
and development, or on plant’s resilience before environmental stresses. Therefore,
finding other co-expressed genes within the neighboring pathways would be a valuable
task for engineering purposes towards subtle reduction of lignin content, with no major
effect on plant stature and stress-tolerance level. In this study, a bioinformatic approach
was taken into consideration to identify such genes through analysis of co-expressed
genes with pivotal lignin biosynthetic genes: Phenylalanine ammonia lyase (PAL),
cinnamate 4-hydroxylase or NADPH ;cytochrome p450 oxidoreductase (C4H) and P-
coumarate 3-hydroxylase (C3H). The study was carried out in two model plants
representative of grass family, Brachypodium distachyon, with minor lignin content and
Glycine max as an oilseed dicot plant with greater amounts of lignin. PlaNet and
Phytozome for B. distachyon and Phytozome for G. max were used to predict the co-
expressed networks. Pathway Enrichment was carried out in phytozome, functions were
assigned in Uniprot and KEGG and co-regulation analysis was performed in PlantPAN
2.0. The genes were classified into groups including but not limited to uncharacterized,
response to stress genes, secondary wall biosynthetic genes, other genes involved in lignin
biosynthesis and phenylpropanoid pathways, transcription factors, RNA binding proteins,
amino acid biosynthetic genes, nitrate transporter proteins, Endoglucanases, and L-
ascorbate oxidase. The co-expressed gene networks were confirmed via promoter
analysis and further regulatory networks were established through the identification of

corresponding transcription factors.

Key word: Phenylalanine ammonia lyase (PAL), cinnamate 4-hydroxylase / NADPH
;cytochrome p450 oxidoreductase (C4H), P-coumarate 3-hydroxylase (C3H), lignin

biosynthesis, co-expression genes, co-regulation genes
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