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Simulation of Jerusalem artichoke facing the environmental impact of high salt stress a. Gene function distribution uniformity

b. Plant hormone signal transduction plays 
    an important role in the early stage

c. Verification of the effectiveness of the transcriptome by qPCR
M&M KEY RESULTS
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Data and time-series analysis

Expression of genes related to plant hormone signal transduction in Jerusalem artichoke (Helianthus tuberosus L.) seedlings under salt stress

1

2

3

4

5

0 6 12 24 48

Time (h)

G
en

e 
ex

pr
es

si
on

 (F
PK

M
)

Cluster 1

1

2

3

4

0 6 12 24 48

Time (h)

G
en

e 
ex

pr
es

si
on

 (F
PK

M
)

Cluster 2

Root

R2 = 0.2212
  P value ≤ 0.001 

R2 = 0.2281
  P value ≤ 0.001 

0

5

10

15

20

0 6 12 24 48

Time (h)

G
en

e 
ex

pr
es

si
on

 (F
PK

M
)

Cluster 1

0

5

10

15

0 6 12 24 48

Time (h)

G
en

e 
ex

pr
es

si
on

 (F
PK

M
)

Cluster 2

Leaf

R2 = 0.2207
  P value = 0.002 

R2 = 0.165
  P value = 0.035 

...

...

100

150

200

250

300

200 400 600 800 1000
The number of unigenes in the cluster

N
um

be
r o

f r
ep

et
iti

ve
 G

en
e 

O
nt

ol
og

y 
(G

O
) t

er
m

s

Cluster

1

2

3

4

5

6

7

8

9

Tissue

Leaf

Root

R2 = 0.8694
 

 P value ≤ 0.001 

0 6 12 24 48

0 6 12 24 48

0 6 12 24 48 0 6 12 24 48 0 6 12 24 48 0 6 12 24 48 0 6 12 24 48 0 6 12 24 48 0 6 12 24 48 0 6 12 24 48

0

10

20

30

40

50

60

70

80

90

0

10

20

30

40

50

60

c

ba
bc

0 6 12 24 48

0 6 12 24 48 0 6 12 24 48 0 6 12 24 48 0 6 12 24 48 0 6 12 24 48 0 6 12 24 48 0 6 12 24 48

0

50

100

150

200

250

300

350

0

5

10

15

20

25

30

cc

a

b

C
L1

02
74

8C
on

tig
1

C
L8

62
C

on
tig

2
C

om
p3

79
29

_c
0_

se
q2

_F

C
om

p3
79

29
_c

0_
se

q2
_F

C
L9

61
C

on
tig

1

C
L9

61
C

on
tig

1

C
L2

98
20

C
on

tig
1

C
L2

98
20

C
on

tig
1

C
L5

18
4C

on
tig

2

C
L5

18
4C

on
tig

2

C
L8

62
C

on
tig

2

C
L4

25
55

C
on

tig
2

C
L4

25
55

C
on

tig
2

C
L5

40
2C

on
tig

1

C
L5

40
2C

on
tig

1

C
L6

94
82

C
on

tig
1

C
L6

94
82

C
on

tig
1

C
L1

02
74

8C
on

tig
1

C
L8

29
36

C
on

tig
1

C
L8

29
36

C
on

tig
1

C
L7

08
41

C
on

tig
1

C
L7

08
41

C
on

tig
1

C
L1

33
34

6C
on

tig
1

C
L1

33
34

6C
on

tig
1

LEA
F

LEA
F

LEA
F

LEA
F

LEA
F

LEA
F

LEA
F

LEA
F

LEA
F

LEA
F

LEA
F

LEA
F

R
O

O
T

R
O

O
T

R
O

O
T

R
O

O
T

R
O

O
T

R
O

O
T

R
O

O
T

R
O

O
T

R
O

O
T

R
O

O
T

R
O

O
T

R
O

O
T

0

2

4

6

8

10

0

40

20

60

80

100

120

c

b

c

a

0

2

4

6

8

10

12

14

16

18

20

22

0

15

30

45

60

75

90

105

120

c

b

a

ab

0

10

20

30

40

50

0

20

40

60

80

100

120

140

160

180

200

c

b

a

b

0

10

20

0

20

40

60

80

100

120

140

160

180

c c

a

b

0

1

2

3

4

0

20

40

c

b

a

bc

0

50

100

150

200

250

0

5

10

15

20

25

bcc

a

b

0

3

6

9

12

15

0

100

200

300

400

500

600

c

b

a

d
0

2

4

6

8

10

0

100

200

300

400

500

600

b

d

c

a

0

50

100

150

200

250

300

350

400

450

0

100

200

300

400

500

c

b
a

d 0

10

20

30

40

50

60

70

80

0

100

200

300

400

500

c b
d

a

0

10

20

30

40

50

60

70

80

90

100

110

120

0

5

10

15

20

25

30

c

b

a

d
0

10

20

30

40

50

0

5

10

15

20

25

30

35

c d

a

b
0

2

4

6

8

10

12

14

0

10

20

30

40

50

60

70

c
d

a

b

0

10

20

30

40

50

0

5

10

15

20

25

30

35

40

a

c

b

a

0

200

400

600

800

1000

1200

0

20

b

c

a

d
0

1

2

3

4

5

6

7

0

5

10

15

20

25

30

d

c

a

b

0

10

20

30

40

50

60

70

80

0

40

80

120

160

200

240

280

c

b

a

ab

0

10

20

30

40

50

60

70

0

50

100

150

200

250

300

350

cc

a

b

0

50

100

150

200

250

300

0

100

200

300

400

500

600

700

c

b
a

d
0

1

2

3

4

5

0

100

200

300

400

500

600

700

800

d

c

c

a

b

0

1

2

3

4

5

6

7

8

0

5

10

15

20

25

30

c

b

a

d
0

1

2

3

4

5

6

7

8

9

0

2

4

6

8

10

12

14

16

18

20

d
c

a
b

-3

0

3

6

-5 0 5 10
Log2Foldchange (qRT-PCR)

Lo
g 2F

ol
dc

ha
ng

e 
(T

ra
ns

cr
ip

to
m

e 
FP

KM
)

Comparisons

12 h vs 0 h

24 h vs 0 h

48 h vs 0 h

6 h vs 0 h

Tissue

Leaf

Root

P value ≤ 0.001

R2 = 0.1399

0 6 12 24 48 0 6 12 24 48 0 6 12 24 48 0 6 12 24 48 0 6 12 24 48 0 6 12 24 48

Auxin
AUX1 TIR1 AUX/IAA ARF

AUX/IAA

GH3

SAUR

GA

CTK

BR BAK1
BRI1

ABA
PRY-PYL PP2C SnRK2 ABF

ET
ETR

JA
COI1 JAZ MYC2

SA
NPR1 TGA PR-1

GID1 DELLA TF

GID2

CRE1 AHP ARR-B ARR-A

BZR1/2 CYCD3

EIN2

EIN3CTR1 ERF1/2

Plant hormone Transcription factor Receptor Other regulatory proteins


