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Figure S1. Expression patterns of the tandemly duplicated OMT gene cluster and genetic variation in the SlCOMT2c promoter.
The scale bar represents the level of gene expression (FPKM).
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Figure S2. In vitro enzymatic activity assay of SlCOMT2b and SlCOMT2c with luteolin as a substrate including two independent experiments. 
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Figure S3. In vitro enzymatic activity assay of SlAOMT with quercetin as a substrate with two independent experiments.
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Figure S4. In vitro enzymatic activity assay of SlCCoAOMT1 (A) and SlAOMT (B) with Caf-CoA as a substrate including two independent experiments.
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Figure S5. Sequence alignment of SlAOMT with other plant CCoAOMTs. 
SlAOMT is shown in red text. Red asterisks indicate amino acid residues involved in caffeoyl-CoA substrate recognition and blue asterisks indicate amino acid residues involved in metal ion and co-factor binding, which are highly conserved.
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Figure S6. Optimal pH and temperature conditions for SlAOMT enzymatic reaction. 
Values represent means ± SE, three independent experiments.
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Figure S7. Substrate specificity of SlAOMT in vitro with two independent experiments.
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Figure S8. Functional verification of SlAOMT in N. benthamiana. 
Values represent means ± SE, three independent experiments.
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Figure S9. Mutational sites of the SlAOMT gene sequence.
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Figure S10. The catalytic functions of OMTs in tomato based on relevant references. 
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Figure S11. Phylogenetic analysis and expression patterns of OMTs in tomato. 
Tree Scale: 1 substitutions per site.
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Figure S12. Enzymatic activity assay of SlCOMT2 with luteolin (A), quercetin (B), and naringenin (C) as substrate in vitro with two independent experiments. 
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Figure S13. Identification of enzymes that catalyze the methylation of eriodictyol in tomato with two independent experiments.
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Figure S14. SDS-PAGE of the recombinant proteins expressed in E. coli. 
image7.jpeg
Relative intensity (x 10°)

Relative intensity (x 10°)

Relative intensity (x 10%)

20

15

1.0

0.5

20

1.5]

1.0

0.5

Quercetin

Retention time (min)

. -l Naringenin
o g
X 6 / ! 2 1.5 ! /
= / ! = {
7] 7]
5 4 ! / $ 1.0 Standard
£ ! =
o ) , Standard o 05 / o
£ SIAOMT £0
© o / /
14 4
6 65 7 75 8 027 46 81 58 %5 70 75 80 85
Retention time (min) Retention time (min) Retention time (min)
Resveratrol Eriodictyol Genistein
e __20
=) S
z 3 / x 15 /
> / ES /
2 ; £
Standard S 2 §10
£ SIAOMT < i SIAOMT
° 5 /
siaomT £ 1 Standard 2 0.5
o) T Standard
/ ! & / ! / &
6.0 6.5 7.0 0 6.5 7.0 75 8.0 0% 75 8.0
Retention time (min) Retention time (min) Retention time (min)
Luteolin 2.0 Kaempferol
&
/ x 15 ! /
/ = !/
/ T
siAOMT £ SIAOMT
Standard 2 05p Standard
4 / % 1
x 0
6.0 6.5 7.0 75 8.0 7.0 72 74 7.6 78 80

Retention time (min)




image8.jpeg
Relative intensity (x 107)

35

25

0.04

0.02

CGA

M Empty

Feruloylquinic acid

SIAOMT




image9.jpeg
AATAGT GAGCT G6TG CTATGATRACACTTTATGGT, ~ CTATGATAACRCT TTATGET

M50 ? ﬂ n ? ? ? Dizr gf Y: f\ N178 QCZQQY ECME !\i

AATAGTGAGCTTEGCGGGTG CTATGCTAACACTTTATGGT, CTATGATECCACTTTATGGT

M50A
T \ l ” T ’\ DAT7A gig j z i N178A i}z{: 2 ,-' Y Y Cf




image10.jpeg
CCoAOMT

COMT

Guaiacol

Flavonoids

Anthocyanins

COMT

CCoAOMT
Gene ID Catalytic function ~ Reference
SICoAOMT2 Solyc02g093230.4.1  Feruloyl-CoA Cao et al., (2025)
SlanthOMT Solyc09g082660.3.1  Anthocyanins Roldan et al., (2014)
SIOMT4 Solyc02g077530.2.1  Guaiacol Zhou et al., (2021)
SICOMT1 Solyc03g080180.4.1  Melatonin Liu et al., (2019); Wei et al., (2025)
SIASMT5 Solyc03g097700.3.1  Melatonin Zhang et al., (2023)
SIASMT7/SIOMT2a  Solyc06g064500.3.1  Melatonin; Flavonoids ~ Zhang et al., (2023 chmidt et al., (2012)
SIOMT2b Solyc06g064510.2.1  Flavonoids Schmidt et al., (20128chmidt et al., (2012)
SICOMT2 Solyc10g005060.4.1  Lignin Yuan et al., (2024)
SICOMT2 Solyc10g085830.2.1  Melatonin Zhang et al., (2023)





image11.jpeg
A B

o8

— Solyc03g080180

w9

5
6 46 798
Solyc01g107910 107.1  50.9 76 30.9 6.1 33 1053 307 151
Solyc029093230 347 94 256 58 41 15 537 674 795
Soly6109050180 915 632 33 196 21 102 1483 329 240
S6lyc09g082660 03 123 12 03 01 59 07 569 41
Solyc08g006830 04 26 41 13 13 33 07 11 20
Solyc04g063210 63 239 202 63 45 05 26 60 36
Solyc39032220 77 09 04 18 03 50 132 21 05
Solyc089041320 00 00 00 00 00 00 00 00 00
SN EEERER
Solyc05g041650 g . g - . . - .0 00
Soly 059041670 fccorOMT | 00 00 00 00 00 00 00 00 00
olyc10g055190 61 00 00 00 00 04 238 00 00
Solyo05g041620 00 00 00 00 00 00 00 00 00
Solyc05904 1640 00 00 00 00 00 00 00 00 00
Soly05g041850 00 00 00 00 00 00 00 00 00
Solyc05g041690 00 00 00 00 00 00 00 00 00
Solyc059041300 00 00 00 00 00 00 00 00 00
Solyc05g026350 00 00 00 00 00 00 00 00 00
Solye05g041610 00 00 00 00 00 00 00 00 00
Solyc06g007960 58 32 09 02 00 04 19 73 07
H " Solyc06g083450 00 01 00 01 00 00 00 04 01
Solyc02077510 00 00 00 96 00 00 01 00 00
Solyc02077520 36 00 00 00 00 03 44 00 00
Solyc02g077530 00 00 00 00 07 631 00 00 03
Solyc10g008120 710 180 33 543 04 443 1926 3210 198
i Solyc06g064500 23 122 69 61 96 37 23 73 53
Solyc06g064510 '8 02 02 11 06 55 14 08 25
Solyc01g068550 01 01 00 00 01 03 06 00 00
Solyc10g079540 00 00 00 00 00 00 00 00 00
Solyc039097700 00 03 01 03 248 00 00 00 00
Solyc09g056230 comT 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Solyc12041960 00 00 01 02 00 00 00 00 11
Solyc01g111900 254 01 00 00 00 01 126 04 00
Solyc12g009110 500 20 13 04 05 252 782 239 87
Solyc10g085830 30 144 180 115 767 08 137 40 129
| Solyc10g005060 816 287 57 1159 17 104 895 320 119
[solyc06g060215 00 00 00 00 00 00 00 00 00

Tree scale: 1 —————




image12.jpeg
A Liiteslin B Quercetin
12 5
|
g 10 g 4
& | % |
z 08 \ 5 3
§ | Standard § L ~ Standard
2 — s g 2
£ 06 £
B MBP s mBP
2 2 4
5 04 SICOMT2 ke SICoMT2
< g |
0 0
5 6 7 8 9 10 5 6 7 8 9 10
Retention time (min) Retention time (min)
285.0772
Standard = 285.0882
“é 3.0 P
x 25 SICOMT2 % §
>
2 20 286.0836 Z 4
g 15 g 3
< z
0 10 s
= > 286.0800
293 £
3 ) A
Ol x o
2846 2856 286.6 2846 2856 286.6
23 23
22 22
8 21 < 21
& 20 & 20
Sakuranetin 19 Sakuranetin 19
18 18
B84 20 Drift Time (ms) vs. m/z 86420 Drift Time (ms) vs. m/z

Relative intensity (x 10°) Relative intensity (x 10%)




image13.jpeg
6

0°)

Relative intensity (x 1

©
o

7.5
6.0
4.5
3.0

1.5

o

)
o
o
—
N
NXQ
S&a
=]
©
—
— |
©o

SICOMT
Solyc06g064500
Standar

4 5 6 7 8 9 10
Retention time (min)




image14.jpeg
6p-1 MBP mBpP MBP
Marker ~SICOMT2b SICOMT2¢c Marker ~ SICCoAOMT1 Marker  SIAOM

(kDa) (kDa) (kDa)
| I | I |





image1.jpeg
20@-e

lyc0816_IG
lyc0816_MG
1yc0816_B
lyc0816_R
lycMT_IG
lycMT_MG
lycMT_B
lyeMT_R
pim1586_IG
pim1586_MG
pim1586_B
pim1586_R
pim1589_IG
pim1589_MG
pim1589_B
pim1589_R

e 10
® 20
® 30
@ 40
@ 50
@®so
@
[ EY

FPKM

S._chmielewskii LA1028
S._galapagense LA0436
S._pimpinellifolium LA1547
S._lycopersicum LA1228
S._lycopersicum Peacevine_Cherry
S._lycopersicum Sugar_Lump
S._lycopersicum Yellow_Pear
S._lycopersicum LA4345_Heinz1706
S._lycopersicum LA3911_MicroTom
S._lycopersicum LA3475_M82
S._lycopersicum LYC1410

ATT [T

A‘TTAGTTGCATTATTTTG





image2.jpeg
Relative intensity (x 10°)

Luteolin

Empty

SICOMT2b
SICOMT2c

6 7 8 9

Retention time (min)




image3.jpeg
Relative intensity (x 10°)

o

uercetin

// 4
/ __J i Standard
o=
N /7 7/ MBP
/7
/
R JL) SIAOMT
l/ / 1 1 1
7 8 9 10

Retention time (min)




image4.jpeg
Relative intensity (x 10¢)

2.5

2.0

1.5]

1.0}

0.5

Caf-CoA

Standard

/ Empty

A /FerCoA
er-Co,
;,_j, Mcmomn

5 55 6 6.5 T
Retention time (min)

Relative intensity (x 10%)

25

20

15

1.0

05

Standard

Empty

, 7 7
’ AR
B ‘. SIAOMT

5 55 6 6.5 7
Retention time (min)




image5.jpeg
o <" o —

4]

197199 203

EescrzssssEEss

EZZZZLZZELLZEE

PO X
] ¥ Y

O [ v nnnnnolloBol
e SN 0

<t - o

Nty

. R —

1 =
i re e e e P O

B v e prepee ey s

s SE e

< ECSEEESESERT
30RB00R020=2
SRS IBESLHZ IR0
SoRRER %
05200 8
<= za~




image6.jpeg
=]
S

o o o o
® © ¥ q

(%) Anaoe aanejey

100

o o o o
@D © < «

(%) Ananoe anneley

37 42 55 65 75

30

25

70 78 8.8 9.2 10 12

6.8

55

Temperature (°C)

pH




