
0

5

10

15

20

25

40 60 80 100

LigninContent

0

5

10

15

20

0 100 200 300 400

SGratio

0

5

10

15

30 60 90

Ssubunits

0

5

10

15

20

25

0 100 200 300

Gsubunits

0

10

20

30

40

0 5000 10000 15000

Hsubunits

0

5

10

200 400 600

phydroxybenzoate

0

10

20

30

100 150 200 250 300

CLratio

0

10

20

30

40

0 200 400 600

Aldehydes

0

5

10

15

90 95 100 105 110

betaO4

0

5

10

15

100 200 300 400 500

beta5

0

5

10

15

50 100 150

betabeta

0.0

2.5

5.0

7.5

10.0

0 50 100 150

beta1

0

5

10

15

20

100 150 200 250

Endgroups

0

10

20

70 90 110 130

Glucose

0

10

20

75 100 125 150

Xylose

0

10

20

30

80 100 120 140

TotalSugar

0.0

2.5

5.0

7.5

10.0

12.5

80 100 120

Relativedensity

0

5

10

0 50 100

Modulusofelasticity

0

10

20

100 200 300 400

Glucoseunpretreated

0

20

40

250 500 750 1000

Xyloseunpretreated

0

5

10

15

20

100 150 200

Glucosepretreated

0

10

20

30

50 100 150 200 250 300

Xylosepretreated

0

5

10

15

25 50 75 100 125

Height

0

5

10

15

20

25

60 90 120

Diameter

0

5

10

15

20

0 50 100 150

Volume

% of WT

C
ou

nt

Figure S1: Distributions of the measured transgenic and wildtype lignin and wood traits that were used to
train the random forest models.

1



●●●
●

●
●●

●●●
●

●●
●●●●●●●

●

●
●

●

●●●

●
●

●
●●

●● ●●●●●
●
●●●

●●●●●●

●

●

●
●

●

●
●

●

●
●
●

●
●●●

0 100 200 300 400

0
10

0
20

0
30

0
40

0

Experimental (% of WT)

P
re

di
ct

ed
 (

%
 o

f W
T

)

S/G Ratio

Figure S2: Predicted vs. experimental S/G Ratio.

2



PtrPAL Family Knockdown

●●●●●●●●●●●●●●●●●●●●●●●●●●●
●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●●●●
●●

●
●●●●●●

●●
●●●

●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●
●●

●●●●●●●●●●
●
●
●

●●●
●
●●●●●

●
● ●●● ● ●

●●

0

30

60

90

0 25 50 75 100

Lignin Content

●●●●●●●●●●●●●●●●●●●●●●●
●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●
●●●●●●●●●●●●●●●●●●●●●

●●●●●●●●●
●●●●●●●●●

●●●●●●

●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●
●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●●●●●●●●●●
●●●●●●●●●●●●●●●●●●●

●●●●●●●●●●●●●
●

●

0

50

100

150

200

0 25 50 75 100

SG Ratio

●●●●●●●●●●●●●●●●●●●●●●●●
●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●●●●●●●
●●●●●●●●●●●●●●●

●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●
●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●●●●●●●●●●
●●●●●●●●●●●●●●

●
●

0

30

60

90

0 25 50 75 100

S Subunits

●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●
●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●●●●●●●
●●●●●●●●●

●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●
●●●●●●●●●●●●●●●●●

●●●●●●
●●●●●●●●● ● ●

0

100
200

300
400

500

0 25 50 75 100

G subunits

●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●
●●●●●●●●●

●●●●●
●●

●

●●●●●

●●●●●●●●●●●●

●●●●●●●
●●●

●
●

●●
●
●●●

●●●●
●●●●●

●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●
●●●●

●●●
●
●

●●●
●

●●●●●●●●●●
●

●●●
●

●●

●
●
●
●●●●●●

●●

●●●●●●

● ●0

2500

5000

7500

10000

0 25 50 75 100

H subunits

●●●●●
●●●●●●●●

●●●●●●●●
●●●●●●●

●●●●●●●●●●●●●●●●●●●
●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●●
●●●●

●●●
●●

●●

●

●●●●●●●●●●●●●●●●●●●●●●●●●
●●●●●●●

●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●
●●●●●●●●●

●●●
●●

●
●●

●●

●●

●

●

0
100
200
300
400
500

0 25 50 75 100

p−hydroxybenzoate

●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●
●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●●●●●●
●●●●

●●
●●

●●●●
●●●●●●

●●●●●●●●●●●●●●●●●●●●●●●●●
●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●●●
●●●●●●●●●

●
●
●●

●●●●●●
●●

● ● ●●● ● ●●●

0

100
200

300
400

500

0 25 50 75 100

CL Ratio

●●●

●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●
●●●●●●●●●●●●●●●●●●

●

●●
●●●●●●●●●●●●●

●●●●●
●
●
●●●

●

●●

●●

●●
●●

●

●●●●●●●●●●●●●●●●●
●●●●●●●●●●●●●●●●●●

●●●●●●●●●

●●●●
●●●●●●●

●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●
●
●●●

●

●●

●●
●●●

●●

● ●

0

200

400

600

0 25 50 75 100

Aldehydes

●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●
●●●●●●●●●●●●

●
●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●●●●●●●●●●●●
●●

● ●

0

50

100

150

0 25 50 75 100

β −O−4

●●●●●●●●●●●●●
●●●●

●●●●●●●●●
●●●●●●●●●●●●●●●●●●●●●●●●●

●●●●●●●●●●●●●●●
●●●●●

●●
●●●●●●●●●●●●

●●●●●●●●●●
●●●●●● ●●●●●●●●●●●●●●●●●

●●●●●●●●●●●●●●
●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●●●●●
●●

●●●
●●●●●●●●●●●●

●●●●●●●●●
●●●●●●

●
●

0
100
200
300
400
500

0 25 50 75 100

β −5

●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●
●●●●●●●●●●●●●●●●●●●●●●

●●●
●

●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●
●●●●●●●●●●●

●●●●●●●●●●●●●●●

● ●

0
100
200
300
400
500

0 25 50 75 100

β − β

●●●●●●●●●●●●●
●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●●●●●●●●
●●●●●●●●●●●●●●●

●●●●●●●●●●●●
●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●●●●●●●●●●●●●●●●●●●●●●●

●
●

0
100
200
300
400
500

0 25 50 75 100

β −1

●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●
●●●●●●●●●●●●●●●●●●●●●●

●●●●●●
●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●●●●●●●●●●●●●●●●●●●●●
●●●●●● ● ●

0

100

200

300

400

0 25 50 75 100

End groups

●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●
●●●●

●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●
●

●●●

●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●
●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●●●●●●●●●●●●●●●●●●
●
●●

●●

●

● ●
●

●
●

●●●

0

50

100

150

200

0 25 50 75 100

Glucose

●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●
●●●

●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●
●●●●●●●●●●●●●●●●●●●●

●●●●

●
● ●●● ●

●●●

0
100
200
300
400
500

0 25 50 75 100

Xylose

●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●
●●● ●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●
●●●●

● ● ●●● ● ●●●

0
100
200
300
400
500

0 25 50 75 100

Total sugar

●●●●●●●●●●●●●●●●●●●●●●●●●●
●●●

●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●
●●●●●●●●●●●●●●●●●●●●●●●●●●●

●●●●●●●●●●●●●●●●●●●●●
●●●●●●●●●●

●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●
●

●

●

●●

●

0

30

60

90

0 25 50 75 100

Density

●●●

●●●●●
●●●●●●●●●●

●
●●

●●●●●
●●●●●●●●

●
●●●●●●●●●●●

●

●●●●
●●●

●●
●●●●●●●●

●●●●●●●●●●●

●

●

●●●●●●

●
●●●

●
●●●●●●●●

●●●●

●

●●●●●●●

●●●●●●
●●

●●

●●
●●●●●●●●

●●●●●●●●

●●●●
●
●●

●●

●●
●●●●●●●●●●●●

●●●●●●●●●●●
●

●

●
●●●●●●●

●

●
●
●●

●●
●●●●●●●●

●

●●●●

●●

●

● ●●

●

●

●

●●

0

30

60

90

0 25 50 75 100

MOE

●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●
●●●●●●●●●●●●●

●●●●
●●●●●●●●●●

●
●●●●

●●
●●●●●

●●●●●●

●

●

●●●●
●

●
●
●●●

●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●
●●●●●●●●●●●●●●●

●●●
●●●●●●●

●●●●●●●
●●●●●●●●

●
●●

●●●●●
●●●

●●●●

●
●
●
●●

●●●●
●

●

● ●

●● ●
●
●●

0
100
200
300
400
500

0 25 50 75 100

Glucose
unpretreated

●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●
●●●

●●●
●●●

●●●●●
●●●●●●●

●●●●●●●●
●●●

●
●
●
●

●●
●●

●
●●●

●
●●

●

●●

●
●●

●
●

●
●

●

●●●●●●●●●●●●●●●●●●●●●●●●●●
●●●●●●●●

●●●
●●●●●●●●●●●

●●●●
●●●●●

●●●●●
●●●●●●●●●●●

●●
●
●

●
●

●
●●

●●●
●●●●

●

●
●
●
●
●

●
●
●●

●
●

●
●

●

●

●

●

●
●

●

0

200

400

600

0 25 50 75 100

Xylose
unpretreated

●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●
●●●

●●●●●●
●●●

●●●●●●●●●
●●●●●●

●●●●●●●●●●●●●●●
●
●
●

●
●●●●●●

●●●●●

●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●
●●●●●●●●●●●●●●●●●●●●●

●●●●
●●●●●●

●●●●●
●●●

●●●●●●●●●●●●●●●●●●●

●
●●

●●●
●
●●●●●●

●

●
●●

●

●

●
●●

0

100

200

300

0 25 50 75 100

Glucose
pretreated

●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●
●●●●●

●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●
●●

●●
●●

●●●●
●

●●●●●

●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●
●●●●●●●

●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●
●●

●
●●●●●

●
●●●●

●
● ●

●
●

●

●●●

0

100

200

300

0 25 50 75 100

Xylose
pretreated

●●●●●●●●●●●●●●●●
●●●●●●●●●●●●

●●●●●●●●●●●
●●●

●●●●●●●●●●●●●●●●●●●●●●●●
●●●●●●

●●●●●●●●●●●●●●●●
●●

●●●●
●●●●

●●●

●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●
●●●●●●

●●●●●
●●

●●●●
●●●●●●

●●●●●●●●●●●●●●●●●●●●●●●●
●●●●●●●●●●●●●●

●●●●
●●●●●●

●
●

●

●

●

●

●

●●

0

30

60

90

0 25 50 75 100

Height

●●●●●●●●●●●●●●●
●●●●●●●●●●●●●●●●

●
●●●●

●●
●●●●●

●●●●●●●●●●●
●●●

●
●●●●●●●●●●●●●●●●●●●●●●●

●
●●●●●●●●●●●●●●●●

●●●

●●●●●●●●●●●●●●●●●●●●●
●●●●●●●

●●●●●●●●●●●●●●●
●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●●
●●●●

●●●
●●●●

●●●●●●

● ●

●

●

●

●

●

●●

0

30

60

90

0 25 50 75 100

Diameter

●●●●●●●●●●●●●●
●●●●●●●●●●●●

●●●
●●

●
●●●●

●●
●●●●●

●
●●●●●●●●●●

●●
●
●

●●
●
●
●
●●

●●
●●●●●

●●●●●●●●●●
●●●●●●

●●●●●●
●●●●●●●

●●●●●●●●●●●●●●●●●●●●●●●●●
●●●●●

●●●●●●●●●●●
●●

●●●
●●●

●●
●
●

●●●●●●●●●●●●●●●●●●●●●●●●
●●

●●●
●●

●
●●●●

●●
●●●●

●●●●●●

●
●

●

●

●

●

●

●
●

0

50

100

150

0 25 50 75 100

Volume

PtrPAL Family Knockdown

Relative transcript abundance

Pr
ed

ic
te

d 
%

 o
f W

T

New Transcript-Protein Model Old Transcript-Protein Model Experimental Measurements

Figure S3: Simulating knockdowns of the PtrPAL family.
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Figure S4: Simulating knockdowns of PtrPAL1.
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Figure S8: Simulating knockdowns of the Ptr4CL family.
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Figure S12: Simulating knockdowns of PtrC3H3 and the PtrC4H family.
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Figure S14: Simulating knockdowns of PtrC4H1.
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Figure S19: Simulating knockdowns of the PtrCCoAOMT family.
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Figure S23: Simulating knockdowns of the PtrCAld5H family.
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Figure S26: Simulating knockdowns of the PtrHCT family.
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Figure S30: Simulating knockdowns of PtrCCR2.
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Figure S31: Combinatorial knockdown simulations of PtrAldOMT2 and PtrCAD.
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Figure S32: Combinatorial knockdown simulations of PtrAldOMT2 and PtrCCoAOMT.
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