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Abstract To systematically identify and characterize the COMT gene family in modern rose and to explore its

potential association with pink flower formation, Hidden Markov Model (HMM) and homology-based approaches

were used to identify COMT family members from the genome of the modern rose cultivar ‘Samantha’.
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Physicochemical properties, phylogenetic relationships, gene structures, promoter cis-acting elements, and
expression patterns of RhCOMTs were systematically analyzed. In addition, anthocyanin metabolite contents
and weighted gene co-expression network analysis (WGCNA) were integrated to investigate the relationship
between RhCOMTs and floral coloration. A total of 99 RhCOMT genes were identified in the modern rose genome.
Phylogenetic and conserved motif analyses indicated that RhCOMTs were evolutionarily conserved but functionally
diversified. Whole-genome duplication (WGD) was identified as the major driving force underlying RhCOMT
family expansion. Promoter analysis revealed numerous cis-acting elements related to light responsiveness,
hormone signaling, stress responses, and flavonoid biosynthesis. Expression profiling demonstrated obvious
tissue specificity among RhCOMT genes, with some members highly expressed in flowers, while others were
predominantly expressed in stems and leaves. Comparative analysis among white-, pink-, and red-flowered
roses showed that most RhCOMT genes exhibited relatively high expression levels in pink flowers, suggesting
their potential involvement in pink flower formation. WGCNA further identified seven hub RhCOMT genes were
significantly negatively correlated with anthocyanin accumulation, implying that RhCOMTs may influence pink
flower formation through regulating anthocyanin modification and metabolic flux distribution. Overall, this study
provides the first systematic characterization of the COMT gene family in modern rose and reveals the potential

relationship between RhCOMTs and pink flower formation. These findings provide valuable candidate genes

and a theoretical foundation for future studies on flower color regulation and molecular breeding in rose.
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Table 1 Germplasm characteristics and sampled tissues
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Fig. 1 Prediction of physicochemical properties and subcellular localization of RACOMT gene family members



A58

FEH KA B F o O-HY S5 B il CCOM T R 55 1Y % 8 B 3R 38 03 B 13

2.2 COMTEREZRKNREZEZBTXREEHER
TG COMT 3 % (1) 4k 56 R ik 7
B 3h fe Ak, B 17 4 LB IF (Arabidopsis
thaliana) .27 & 4% " BB (Rosa rugosa) 34 55 %
A Z2(Rosa chinensis) LA} 99 &80 H 24177 44
K COMT & [ 7 500 & T e K USR R 40 & B
( 2(a)), RhCOMT HE H I T 27 B 9P L &
o, R COMT R FEAE H =it b feh & 05 7
B2 434k, 1 8 RaCOMT 1] fig © gk Ak ) 22 Fl 44
bR SRR, 5 kA= H A B A
P A T 2 R A% 0 BB AR G, BRI 2 R T 2 Y
COMTH:RN¥wmE L, MILZ T, HELL TR 7R N
(AWEIE =L S R ROV EY/RE (R R L d ey U N U R
Wy A AR R S P 3 R AR RN GE N PR Bk
T Bk — R RhRCOMT K 7 5k WL, X 5
N & Hil 4 AT T 4047 (B 2(b)) o WFFE R, Z /b
SR I WA i T AR H FEh COMT 22 H 1y 9
g, AL B OB B B & (Tandem) | ¥ B @ X
(Transposed) | i ¥t 85 & (Proximal) | 4 3 K 41 & i
(WGDYEH ., Hif ,WGD & E B P ks =X, i
#43r RhCOMT B b A 3 3 3 v 8 52 77 A, A 48 0
etk BIE R T R EEE . —# 5 RhCOMT
TR F ER I A S, 3 3R W) O ASE R 2 &2 i A R
P 2 B R 21 i Al i #2 b DR B COMIT [R] 5 PR
R T EEEN. REkKEMER 2 RY,
BACH 1 COMT 3 H 15 38 1 2 % 4k HIL 1
YRR EN S E A Y
2.3 RhCOMTEBEMERLEMERTFEF ST
XF A % E B A RRCOMT 1Y B 1 A <7 25 1 R
B (motiDFEAF T4 (I 3D o &5 K& B, A
RhCOMT 1, 51 2 6] (9 3 R 25 40 A7 78 B 35 22 57, R
TEIACH Frp R N R e A ik R b & A=
Tz G oA o BE R ST 1 R TR 4R 28
RhCOMT # [ ) ¥Z A7 7E , 3= W3 28 35 )7 7] g 4C
T O-H L1 5% Wl 16 M Jr 0 75 19 20 i AL SR
i XE. RER—-REET WML EA
AHARL 1) 35 PP L RN HE B, A8 76 A [R) 1) 43 3 22 [ o A
ME TR ES . e RICOMTEHZ 148 £
RSP ET R MR R F A S X R T
WTE B D e R AL SO W R R A A . KA R £
B RhCOMT 3 # & A Methyltransf_2 F
dimerization %5 ¥y 38 , X 11 & COMT 0% 0 45 #4158 .

K, COMT PR 3% 390 1 vy B8 AR AL 1) B8 7 43 A7 i
PRI 254k st BRI 7E S il 5 O B8 T IR SF I A= 0 2
it FEFFEHTEM , RACOMT % ik BE B A 38 51 Y 1k
L RVSSR IS E S T UETY B Y
2.4 RhCOMT E B 3 3 F X 5 B9 I =X 15 A 7T 4

T

g T AR R RhCOMT J D4 1) ¥ 15 8 32 HL
il L %k b U I 3l DX I A R 4 T A A T
Tt (E 4, £ RRCOMT 3N 1Y 3 3h 7 X e
S0 th K E AR HT e, & W RACOMT ) 3 3k
A RESZ Z M R B M EAE S YRR . 7R X Lot
OB S o B R 2, Bz A e
FILTFiA B RRCOMT Ji 8 F Hr o i iz 1 i =X
{EHJCAFAE RACOMT Ja 8 iz A2 7E 38 A D
) R 3R N T AL A 5 B VR R (ABAD R F]
iz P (MeJAD AEK R R R MK R A5 5 il i
MW e . —28 RhCOMT IS 3 7 vh & 4 5 # i
FAE W AW A U OC I I = AE T L & MY B
ok PG AL, RUIH AT RS 5 EH R 50 i
KA G SRR, TS 5 10 5 0 8
¥ MeAh , AR RACOMT e A 76 Wi = AE FH ot 12 1Y
HWMMFRE FAAEREZES, XA T RhWCOMT
G B % 22 18] AT BE A7 7 T e 43 1k S 22 S M 1 R 45
HLH o J3 8 ForHr R W, RRCOMT 3£ H ) i %6
R R R R ok A AR IR AR 1 B 44 A5 5
KT
2.5 RRCOMTEREARALARAREEBFHR

kg

g BE— A B 58 RhRCOMT e IR/ ¥ 1 4= W) 2
Urfie, B T 5% s 2080 40 B 1 3k 28 B DA AR 25 e
i FRBER (5. 455 R, RiRCOMT
P R R T U AR vy W
BIPE H 28k 8 MU CAE Al 8 rh A2 7 W35 1 T g
4o 694 RhCOMT 3 [H A 25 Fn it vh &g 23K 1
0N ERELPYRBKEER. &9
RhCOMT % [H (£ 4% Rh2AG330000. 1, Rh2AG33050
0.1, Rh4DG063000. 1 Fil Rh2DG304600. 1) 3 B i} 5
FUM ARy 5 1R 3R 36 AR B SR A B0 I 3 5 F
FHXTEAR CE 5(b)) o 33X BeFE 76 4 S M | R ik
) RhCOMT 7] §8 5 5 46 2 0 ik A AR & 42 L 5 1
EHORIIEMAET RBMAHCHER., 52ZH
2 & 55 4 — 26 RhCOM T's 75 25 F i vh 1 3% 3k 7K



2026 4F 45 31 4

=
H
b3
S
-

Ik

Ik
=

z Z
= & - -
@%@ .8 53555 3~
S o
2% 288228823533 -§585 -

(@) 2% % 222503823 ¢8858858, §
528828 E2 8222533858482 88
2225252252322 982388887558 S

D0 2 2 = = - L Do TN
o 22ha3352° ° ¢ EAiEIESSUfes S
0, 2
(3 > 22 % = g S o NS
DI R9PP0PPP0000 ~SLESET S
2 D ¢ 27 O &L
B % L Q PPoo “SSEFTe > o
%0 R Y D % Q) %@Qé&%w
S %, 2 SOOI IS N
< SE S

RI)SBG“ MT]g 3 4
R _ D ®¢ 00
Rhscg, M1 SpGAS0
126300, O COMT2
Reco 24900.1
Rhsagr 1™ @ Ri2DGH
117800, RcCOMT\S
RhSDG114509 1 R COMTIS
ReCOMT34 ! RR3DG185100.1
Rh7AG404500.1  @m—p | ——0O ACOMT12
Rh7DG266400.1 | Rh6CG295900.1
recomT33 € RhICG280100.1
Rh-,gozsszoo-\ / O ReCOMT28
Ru7CG275900-1 / Rh6DG237700, )
AR omry,
® 61004 RhlA02987
5pG3Y N 00,1
R MT16 hicg,
e O ke P27o900,
300+
e Fhipg, T4
e QW“ Ry 56y, 2700,
s O‘Aﬂ_ﬁ Rf[l 7 402972500_1
*E 4G, 300,
e Q Fise sy, !
R R G2, 0.7
W 0P O fecy, 270,
X e, 447»3 0.
OC O/L,
‘ZxdL 0, 1o
& o 0y, 29,
& 033;500_/
L7 g,
ENC TN
2 v,
)5
; )
\V§Q§§§’§-§£ = elelelete
S IS5~ o R
& I 9 SSSS8~_a2aEF3
33 SOSSESsZEEs83
S 9 TS SS35sS2235¢8¢%
< 3 Sox8$ESS 8 535
& LT FILLYRREE
ST XQF< <<
N <
X 25 e
b
®) 1.01% o
5.05%
A Type
11.11% . L Wy Speci
. SHEHAEH WGD JIF Species
Ry segot T} V=4 .
A5 5 % Proximal UFGIF Arabidopsis thaliana
14.14% . HRIXTE S Tandem
e 4 ELBE Rosa rugosa
. % # H 42 Transposed
% H 2% Rosa chinensis

AJFZE Unclassify

@ i1t H % Rosa hybrida

(@) COMT X R G K B 3 (D RACOMT 3 B 4 il 152 243 #1 f el
(a) Phylogenetic tree of COMT genes; (b) Pie chart of R:COMT gene duplication pattern analysis
2 COMTEEMARGREMEEHERX IR

Fig. 2 Phylogenetic tree of COMT genes and duplication pattern analysis




A . 2y . .
% 8 1 SEH AR DU e RR O-H SEFE AL i CCOM T 5 N % 11 46 7 K 33k o3 By 15
Rh4AG128100. 1 = - - o ——
Rh4AG275500.] = - - I ——
Rh4AG349100.] =il rmmmm-mm 8 - —
Rh5AG074300.] =rl- /mmm-mm - E-a 1
Rh5AG074400.1 = mmm-a & - I I
RhSAG 117800, 1 == s - - [ — )
%hh%gg(l)ggigg% —-- T L I Motif 4
] - - — :
Rh1AG297300.] —mm-mm-rmmm- i am— L -M"t?fS
Rh1AG298500.1 = & i = I [ Motif 8
Rh1AG298700.] =—S-E- - — — I Motif 13
Rh1AG298900.1 == i | —] .
Rh1AG462900.] —mm-mm- - 4 E-— I E—— [ Motif 3
Rh2BG339200.1 =il - - e — [ Motif 1
Rh2BG339300.1 =/ - i [ E— ] .
ﬁhh%]%ggé?ggg{ - . - - N —— Motif 7
e - — i
Rh7DG091800.1 == = — -MOQg
Rh7DG258000.] =—u-Em-rmmm-n 4 i-— ] Moti
%ggg%g%tgg % —. I - E— I Motif 12
—a-.- e - — .
Rh5BG070100.1 = -mimm-m . [ Motif 6
Rh5BG070200.1 =i o - ] - [ Motif 14
RhSBG111300.1 == - - — - B Motif 11
RhSBG115000.1 == -— [ — !
Rh5BG383300.1 =—M-El-amm-ns 4 i-— I I Motif 15
Rh6AG232600.] = SN mamm-a § - [ Motif 10
Rh6AG232800.1 = am-n & - |
Rh6AG233200.1 = am-n & - ]
Rh6AG370000.] =—-mm-r - & - ]
Rh7CG268200.1 = - 4 -—— = I Methyltransf 2
Rh7CG275900.1 =S - — — dimerization
Rh2AG330000.] = o mmm-m - S
| — SEE-E. s - N — N AdoMet MTases
Rh2AGI30300.| s n masn sk
. T - dimerizati
Rh2AG330600.1 =i - § - . _— I dimerization2
%{ﬁg&}%g % % 88 % — - e - - I C20 methyl CrtF
| —-—-EE- - — - [ |
READGISS100.] — oo o — o T
] —EEEE-E ¢ —— —
Rh4BG024900.] =—-E - - o — [ UbiE
Rh4BG281400.]1 = mms-um § - |
Rh4BG281500. 1 = - - - S — I methyltran_NanM
%‘1‘88(3)%888% - . - E-e I Tam
1 —E- . - N
Rh1CGO065100.1 =mm-mo - & - [ —— N Methyltransf 11
Rh1CG175800.1 =—ii--im - -— — I Methyltransf 12
%%gg%gggg% - - I — [ PRK06922
N . = - F [ —
%%88%%8%88% —--II--.- ———— [ Rsm22
1 —EE - - [ — -
Rh1CG320500.1 —m-mm- - 4 — — s MM Methyltranst PK
Rh1CG433700.] =——-Em- - & -— — I cR
Rh2DG304600.1 == - — —— B UTH R
Rh2DG356000. ] =il i - IO . PLN02490
RDADOA2300,| - m & — e
| - . e Ee " —
Rh4DG063000. 1 — - - §— —— —— — Methyltransf_23
Rh4DG278800.1 = 4 - — SMP_SF
Rh4DG278900.1 =mi-m- - - I— I smP TCB
Rh4DG352000.1 =i - - I B RecAlik i
Rh5DG070400.1 =F <= = - . _—— ccA-lKe_spastin
Rh3DG070500.1 =i - 4 - I — — I sMP SYT
%gggﬂgggg% = --—' — . ] SMP_ESyt
1 —E- - - | T— —
%288%28%88% —i-I- - : -— . | RecA-like_Figl-1
Rh6CG239700.1 = 4 - ] B RecA-like VPS4-like
l}%hhggggggggg% ——-- e - —— COG5038
] - — — [ SMP_TEX2
Rh7BG246000. 1 = i - - . .y
Rh7BG253200.1 == — I RecA-like_VPS4
%ggg%g%gg % - . R : = 8 . B AAA
- . - b R — .
Rh6BG377300.] —mm-mm- - & -mm— s BB RecA-like_KTNAIL
Eﬂ;ﬁggggigg{ - -—— I [ RecA-like ATADI
G . - - R o mm 5
Rh7AG251400.1 = - -— - I PLN02669
Rh7AG258800. 1 =1~ - e — I RecA-like fidgetin
Rh7AG403800. 1 == - & ] SMP Mug190
Rh7AG404500.] =S - — _Mug
Rh4CG072700.] —mmm-mm §  E-mm— ]
Rh4CG296800.1 = - - & - I
Rh4CG296900.1 = - - - I I UTR
Rh4CG372300.1 = o m - i - L CDS
Rh1DGO41200. 1 === s - e 5
Rh1DG069400. ] = - - - [
Rh1DGO070200.1 = - - e
Rh1DG292600.] M- - |
Rh1DG292700.] ——SS-E- - - — -
Rh1DG292800.] =u-Ei - & - I
Rh1DG337100.1 === - - _—— ]
RhIDGA451900.1 == - - . —
Rh2CG316600.]1 == - N -
Rh2CG316800.]1 =i ommm-mm - =
Rh5CG082500.1 =i i .
Rh5CG082600.1 =il < - - ]
Rh5CG126300.1 —m-Em-ramimm-n & i-— mm
RhSCG359500.1 0w 1 1 1 1 lh 1 1 1 1 1 L 1 1 1 1 II 1 1 1 1 l3'
0 100 200 300 400 50(9 5 0 100 200 300 400 500

B3 RhCOMT BERRERTFEBEF TN

Fig. 3 Analysis of conserved protein motifs of the R:COMT gene family



16 IS [ N SR S 2026 4F 55 31 %

Common Environment
ClassA

o)
2
&

||

=N
[N
MY

Phytohormone Stage TF Tissue

1 2 212 2
A 6 1[4 K] 721> 3 1 4 2 Rh1AG190400.1
A [ 2l [ 11608 1 K] 12 Rh1AG:
K] 4 12 NN K] 101 [ |8 7) K] 1 1 RhIAG!
1 31 3 2 BN |1 71| [T |2 Rh1AG298700
1 4 T2 1 [Al2 A 22 il 71 K] gl ) 7 A Rh1AG298900.
1 1 4 3 42 66 4 1 Rh1AG462900.
3 1 113 1 165561 1 A 2 1 Rh1BG262500
2 5 2z (I - ) TR elie) 4 1 1 1 Rh1BG419900.
1 ) KT I I ) ] 1 Bl ([ 1 A= Rh1CG029000.
1 2l [1 14 1 G1K] PiENEN2l |1 0 | 11 Rh1CG065100.
A 6 (IENE] ») I ) K1 1282 3 1 4 2 Rh1CG175800.
3 1 14 1 A S CUmEn g il il I K 12 2 Rh1CG279800.
|4 11 1 1§l 1 1 AL |2 202 |2 1 Rh1CG279900.
14 1 12 (107 1 1 1 Rh1CG280100.1
1 4 il - 1[4 K] 1 1 11| B2 K K] 1 |2 Rh1CG280200.1
1 1 2 K] 144 1 Rh1CG320500.
1 3 2l |2 2 217 SNENE] 2 2 [ Rh1CG433700.
1 72 Kl 72 K KN G 7 7] 1 71 2 K| 7 I K A [ [l Rh1DG04120011 Clade
A 1 12 4m 2 1 1 441 3 T2 2 1 Rh1DG069400.
2 B A 102 1 A 7) 5 ) K] A2 [ [ 1 2 1 Rh1DG070200. comT
5] Al 12 1Ll A Al Rh1DG292600
3 2 1 3 1 1441 A 2 1 Rh1DG292700.
1 42 2 1 K] 22 6 1 7) KNIE] KN K] a1 1 Rh1DG292800.1 ClassA
1 1 2 G1K] 144 1 Rh1DG337100.
2 5 22 K 7 AN Bl 4 1 1 1 Rh1DG451900. Common
1 1K 7 K 2 (12 1 Gl il (KN 20 il ) 1 Rh2AG330000.1 [ Environment
1 2 1 2 1 1 1 1 4 21 1 Rh2AG330300.1
3 12 2 8 2 2 A [d T2 2 1 Rh2AG330500-1 [ Phytohormone
2 1 1 1 1 4 7 Kl Rh2AG330600.1 [ Stage
1 KN 1 5 s ENEN| 7 I S 7 7 | Rh2AG331100.1
1 12 [ 2 4 1 1 2011 41 1 2 || 2 Rh2BG3392001  TF
3 Al 2l Bl 1 7 1 T2 1 Rh2BG3393001 ~ Tissue
| [ 4 125 |2 1 G} 2 7 K] il 72 ENENE Rh2BG415000.1
1 (I - K] 12 1 1 1 7 ) Kl 2 Rh2CG316600.
4 1 2l |2 1 7 1 T2 1 Rh2CG316800.1 ClassB
1 3 1 1 13 1 3 @Iz Rh2DG304600. e
ﬁ 1 CIEN KN ENEREN 1 AN 22 12 1 ;2 R(t: 6000 Abscisic acid
m 3 14 2 31 6 1 2 1 i
IIENENE. 1 35 1 1 1 2zl | [2 1 1 | EN 2 Rn2ba4ada00 M Anaerobic
1 4 [T 1 3 1 2021 | @& 2 12l 1 Rh3DG185100.1 Ml Anoxic
2 2 (1 7 IR 2 1 AT 1 K] 1 2 Rh4AG128100.1 [ Auxin
1 14 1 13 1 2 A | 2 1 1 1 Rh4AG275500.
7 ENIENEN 72 Al K} 1 1N 21 1 3 1 émg gg%ggq Cell Cycle
2 2 2 1 2 2 2 ¢ . ircadi
1 A @[ A 34 1 33 41 1 4 Rn4BG281400.1 = Creadian
1 3 7 [ 34 1 2 DL L2 1 18 1 Rn4BG281500.1 [ll Common
1 5 KN - K (N 11101 2 32 6 1 1 Rh4BG357800.1 [ Elicitor
E (KN 2111 1 7 KRN E| 2 1 1 2 (K] Rh4CG072700.
3 A [ 103 23 1 IENEN ¢ K 1 3 Rh4CG296800.1 Ml Endosperm
S 3 7 il 2 2 2 54 1 1 6 1 2 Rh4CG296900 gibberellin
1 51 1131 1 J2i K] 2 42 5 1 1 Rh4CG372300. ) i
1 21 1 CIE] 1 3 T2 |1 a1l [l (I Rh4DG063000.1 [ Gibberellin
(I ) ) 23 1 APEIE| - & 1 3 1 Rh4DG278800.1 [ Light
2 41 123 1 1 12 1 IENE] 11 Rh4DG278900.
7 EIEI RN U] K} 1 1 58 21 1 < K] Rh4DG352000. Low-temperature
2 12 2 1 0 | O O 1 2 Rn5AG074300.1 [ MeJA
2 1 1 114 33 3 1A Rh5AG074400.1 ;
5 21 11112 (A 5 3 2 nfm i 2 RnoAG117800.1 [l Meristem
|2 12 3 1 |4 1 . i
2 I 4 1232 3 [ 1 Rh3BGO702001 = Mixedstress
) ) I ) K 7 ) 101 1 1 ;ESEg 1888.} [l MYB Binding Site
4 1 1 2 22 1 3 1 51 i
2] |1 1 1 GIK] 117 I 1 1 RnoBG 033001 M Paiisade mesophyll cells
1 213 2 1 (177 | K] 2 2 gngg((: 2221 Salicylic acid
2 1 1 114 33 3
1 12 112 11 1 2 2l [ 1 2 Rhecayos300.1 M Seed
1 |2 13 il 71 ] 1 2z 1[d 1 1 Rh5CG359500.1 [ Wound
1 213 1l |2 1 12 |1 a4 2 2 Rh5DG070400.1 [ Zein
2 1 1 114 9 8 3 Rh5DG070500.1
2 GG K] 1) 1 11 112 1 1 2 [ 1 Rh5DG110600.1
1 K] 112 1 22 2 2 1 2 Rh5DG114500.1 Count
4 1 1 2 2 1 5 EI|E] 1 1 IMENE Rh5DG396100.1 pur 15
1 1 2 112 1 11111 1 18 1 T (1 RhBAC 00.1
1 |8 2l [A 21 < ) 1 P 7] 5 2 1 2 RhGAC 00.1
A 1 K} 4 3 111141 7] 14 A 1 RhBAC 00. 10
6 2 2l [ 1 1 B2l 1)z 1 1 1 h6A 00.1
I K] 12 2l A 22 2 1 3 Rh6BG2372001 | 5
1 3 P 1 3 1 7 M - | | 7 S Rh6BG237500.1
1 1 13 2 1 1 1 1 1 Rh6BG377300.1
7 [l 1 2] 2 [ 7 3l 1 4 1 Rh6CG239300.1 O
1 3 132 2 |2 1 44 7 ) Kl 1 2 1 Rh6CG239700.1
1 2021 1 KK 1K 1 32 1 il 1 Rh6CG295900.1
SIMEIEI]  E 217 1.3 33 AT 5 1 A 1 1 1 Rh6CG383200.1
1 Zh2]1 SIEE] (IE] 1 32 1 il 1 Rh6DG 1
13 1 1 31 1 : ] 1[0 1 1 Rh7AG089200.1
1 [l 5 1 2 1 1 1 1 1 A A [ 1 Rh7AG089400.1
9] 1 1 Gl ENE] 1 33 1 1 1 1 Rh7AG251400.
3 4 1 1 CNENE] 1 @ I 2 Rh7AG258800.1
1 2 NN 1 717 31 1 1|2 2 Rh7AG403800.1
1 1 11§ 1 1 101 1 ENEN ¢ Rh7AG404500.1
1 4 11 2 7 CNEN : . G| 2 1 2 Rh7BG246000.1
31 21 [ |4 2 1 2 EI K Al |4 1 1 2 Rh7BG253200.1
5] 1 1 1A 1 Gl 1 1 1 T 1 Rh7CG268200.1
3 I 1 1 1[4 | I 2 Rh7CG275900.1
| KK 1 [ 2 1 (KN 1 1 Rh7DG091600.1
1 [l |2 1 PIE] 1 1 1 2 i | 1 Rh7DG091800.1
3 1 105 1 T |1 1 1 2 Rh7DG258000.1
217 I G 3 1 (171 2 Ell| ¢ K] 7) K] 1 12 1 Rh7DG266400.1
Qg N@ @ S P S TS E QA E E D ot X K0 &2 SR GF S QNG 8 EA S IR 8 E28 & S0 48K S A F @S TP O S et N &
RRIR S Cus oty S o s S e Al s
Y A/ N -
S S é’?\/@z/@é‘é& v o%;’yg\i;/ 7 & GFEF C?Z'o\’o «o\"oc%gl\)e vﬁ;& v RS O RFTIL
@ A S
\ﬁs\‘;\ S e ;yy\y & é\Oo S /\24\ & & 9 % iy XS ¥ <&
N \;;D,Y ‘?/5 X
N ®

4 RhCOMT EE B FXFINK1E A T 45 45
Fig. 4 Analysis of cis-acting elements in the promoter regions of R:COMT genes

P AT R TS 5 AR R AW A A
SRR T R AR .

Jg 7E— A W] RhRCOMT 3 [N 5 1€ {6 2 [6] Y
K F Bl AN ) B 68 (AL 466 8 R O R Z0 ) 46
M ) RhCOMT ik ik #4717 7 0 A CEI 5Ce))
AN TR AL €8 4 2 E) UL 5% B B W i R Sk 22 S, R
RhCOMT () 3k 5 16 M (6 R U & 2 FE 1% % U A
Ko HSHGMA ML, KZ 8 RhICOMT %

PHLTE #6046 2 TP 0 R GR KO A B o A7 T ik
S5 DRUAE Bt 4k e b 22 B AR 0 5 B 0 B SR LR
T #E 18 46 2 v HE 38 15 K DU AR X 301K . 3 b 3
K HE I X 2 RACOMT i [H ] BE 78 8010 H &
BEaRE N sSRE P R EEZEMEM . [ERE
B R RhCOMT 16 2146 48 2% b 1 3% 35 7K °F
IC T 76 By 21 10 48 % h W8 21 1 K7, £ B COMT
A5 AL TT RE T 2 S 5 (6 R A8 M R 6 1Y



58 SH RS B Z bR

3 O-H L HE R B CCOMT) HE R 52 5 1 M8 5 B 63K

17

RS A VRS T AR A AT R i SRR kAL
@ AL T RACOMT 3 357K (9 I & vl BE A7 B T
USR5 20 0 P AR G I e E T R R AT AR

(@

0.5

1& - =
Flower  Leave Stem

Rh2AG330000.1 1

Rh2AG330300.1
Rh4DG063000.1
Rh2AG330600.1 0

Rh2DG304600.1

I
|
=)
W

Rh2DG356000.1
Rh4CG072700.1 -1

Rh2CG316600.1

Flower Leave Stem

(@ RACOMT R TEZE (W LA TR G0 1 Fe b5 20 5 (b) B8 81 2638 RACOM T S H 7 45 L 41 1) i 5P e 5k

(©

SEOTORY @

Rh1DG292600.1
Rh1DG292700.1
Rh2BG415000.1
Rh2AG330300.1
Rh2BG339200.1
Rh2AG330500.1
Rh2AG330600.1
Rh2AG330000.1
Rh2DG356000.1
Rh2CG316600.1
Rh6BG377300.1
Rh1AG298700.1
Rh1CG280100.1
Rh1BG262500.1
Rh1CG279900.1
Rh6CG239700.1
Rh6CG239300.1
Rh6DG287700.1
Rh6CG295900.1
Rh1AG298900.1
Rh2DG304600.1
Rh6CG383200.1
Rh7AG089400.1
Rh1CG280200.1
Rh5CG082600.1
Rh5AG074400.1
Rh5BG070200.1
Rh3DG185100.1
Rh1AG030300.1
Rh7AG089200.1
Rh4AG275500.1
Rh4BG281500.1
Rh4CG296800.1
Rh1DG041200.1
Rh5AG074300.1
Rh4DG278900.1
Rh4DG278800.1
Rh1DG451900.1
Rh1AG462900.1
Rh1CG433700.1
Rh1CG029000.1
Rh6BG237200.1
Rh1AG297300.1
Rh7DG091800.1
Rh5DG070500.1
Rh6BG237500.1
Rh6AG370000.1
Rh4CG296900.1
Rh6AG233200.1
Rh1BG419900.1
Rh1AG190400.1
Rh4DG063000.1
Rh1CG175800.1
Rh4CG072700.1

Yo X Eegh KRB RACOMT 3 #4E MA H Z= b
E L BT EAR SR SRS PR i S (B

AE s (OO RRCOMT #£ [H 78

S [7) B0 BB AR e b i R B L . A 25 N ZE B AR K TK66 .CSDM 36 .R103 . DEBD60 . DEBD41.CSDM45.R79 . R15 F1 R19. K 7

250 €0, A5 AR R A RE AR T & Z-score R EAL T 19 55 1 7 % S A $ (transcripts per million, TPM) .,

(a) Expression patterns of R:RCOMT genes in different tissues including stems, leaves and flowers; (b) Specific expression characteristics of

RhCOMT genes highly expressed in flowers among various tissues; (¢) Comparison of expression patterns of RACOMT genes in rose petals of

different colors. The flowers from left to right are JK66, CSDM36, R103, DEBD60, DEBD41, CSDM45, R79, R15 and R19. Color scales on

the right side of the heatmap represent Z-score normalized transcripts per million (TPM) values across samples. The same below.

ES5 RhCOMT EREAREALARAFDACRIEFNREEXNDHT

Fig. 5 Expression pattern analysis of RiaCOMT genes in different tissues and petals of different colors



18 0 LN ES I Y NS S 4

2026 4F 55 31 %

2.6 RhCOMTEREXBZREMNHEXES
gk — R RACOMT X 5 48 (I i 22 1a]
AOVEAE DGR DN T AN ) 06 A TP Y % 3 R -3,
5-O- ) % BE 1 LR 75 48 3 -3-O- 1 % Bl 17 LR 2%
R -3-O-H AP 1Y & it (B 6(a)) o fE Pk iy
ERmMh AT ERERAEREES SRR
P R E PO m R, KE
B2 -3, 5-O- ) 4G W5 1 728 €0 FN 21 68 48 2 b (1 AR
SR R T AE AR 2 o O R R
M Z T, KA 383K -3-O- 8 4 B8 1 76 A [7) & Fh o
(1 FR BB A5 AN AR ], 3R WA [ ) 46 7 2840 A= 0 %
MAH WA TS 5. ER 4k a6
FVET €46 2 1Y H 2= b8 B 53 T 76 F €0 46 2 Th R Gk UK
S A T B2 T 9 RRCOMT 3 [H] 33 26 3[R 78 b3 (0 46
RS R RE, MA APl RERERWIK, 26

Cyanidin-3-O-glucoside

@ 300
200
100

Cyamdm-3 5-O-diglucoside
12500
10 000

7500
5000
2500

0
Pelargonidin-3-O-glucoside
300 1

XS

Relative abundance

DEBD49
200 F

100

DEBD68

1 R GE BT OB A4 CE6(h) ), X
RACOMT K& FAEA [R) 46 {4 2H 22 8] 1) 3R 3K 2 5 itk —
B T MRS 5 5 6K U0E ARt
0 R M 4 T Y 78 2R A AR RT RE 2 RS At b A 5
E/J l:l%
FERIE RhCOMT 516 F RACH Y 2 1] iy 4L 3R
KR AR 5T 8 A A e ik AR I A B B
11T AL, R 3 6 3K 28 o B o e BRI p=13
B 43 A 45 B, 24 RhRCOMT %: K #5 H A green 15
Po, RIS AT AR 2 58 R G UM 208
B MM TR GO 5 3R LT R
7 A 359 22 BOAH 6, 0 R R A 38 38 -3-O- i 45 1
1 ny A s 2 IR B, green BEH PN Y
RthMTs_I 2 5kE R B A & 5 i Ek
SE MR TN R AR AR AR B UEE T R

Rh4DG063000.1 I3

Rh4DG278900.1 | 2

Rh5BG070200.1

Rh4DG278800.1
B!
Rh4AG275500.1 i

Rh4CG296800.1

DEBD37 M

Rh2AG330300.1 2
Rh2AG330500.1

Rh2AG330000.1
Rh2CG316600.1 0
Rh2AG330600.1

|
. Rh2DG356000.1

-2

Rh2BG339200.1

I S B
DEBD49 DEBD68 DEBD37 M15 w

(AN Z AL R 5 () Ry (L P 5 323K 19 RACOM T K& PRTE AN 7] B30 4 7 Hh A9 6 35385 5 (o) green B 4 1L 22 15 19 2% 5 (D X 201 ik

PR T A [e] B30 €0 4 v 119 2 3 1

(a) Relative abundance of major anthocyanin metabolites; (b) Expression profile of RACOMT genes highly expressed in pink flowers; (¢) Co-

expression regulatory network of the green module; (d) Expression patterns of hub RACOMT genes in petals with different colors
6 FARBFEHRMEEH RICOMTERASEFRMRBEENEXED T

Fig. 6 Correlation analysis between R:COMT genes and anthocyanin accumulation in rose petals with different colors



A58

FEH KA B F o O-HY S5 B il CCOM T R 55 1Y % 8 B 3R 38 03 B 19

R kP Y GBI N Y OGS R SR TR A
T S R IR R A I O AR A 0 £ % 4 v O O i
T RRCOMT B AAE N AR AL HE R (&1 6(c)) o ix 2
X4l RhCOMT F PR 5 At 2 2 38 B RUAE AR )2 1Y
FHEAEF 2B E AT AT B 7E A6 75 28 AH DG I8 45 I 45 v
MO E . SaGaEAME, X 74D
RACOMT 5 PRUAE A 2108 48 2 vh 1Y 6 3K 7K 7 24 40 Xf
BALCE 6(d)) . X R RXM S ZREE R4
Py B R HAH B, 78 X 2 0 RACOMT 4 Al
R mEHEAE R R S 5B MET RS &
BSR4 b, RACOMT 3 H 534t H %
A6 T AR 25 2 VA 2, COMT v 5 1 H 61k
SOR N R R AR B T BRI E @
ARG 240 1 Kt R 2 FEAR B IE 1o

3 Wit54%iR

OMTs &2 5 A A 1 B 22 i, vl i fk
ALHE AR TR ZE AT 2B Y R T 2 AL 2 F
e g/ Y AR S 2P NV A RN L
(B AR RS R B R U BSNS54 R B L
KRB E NiE . ARSI A iy COMT W%
WEAEAT T At i 3 AL RAE A RERT L
¥y ik R AL R R b i — R T S 5 A8
B TEDLE W oE 45 R H 22 COMT 2 H 1 ik
5346 5 D Re R AL SR AL T B Y DLk

FEPACH ZE 5 R BR &5 p S Al s
99 A COMT B: 1K, 5 JH: Al JLFAF ) 49 b 11 H2 3
B AH L, BT ZEh R DU B 5 2 1) COMT 5 K 8%
H, ZHAERMRH FYMb b, )8 458 S
FA R N TR BB A T X KR ik, X —
RSB H RE G SRR E M E
FEF DB RN AEY A R AE
B AR5 P S R G A 40 A A AR L R
BE A7 T 40 i 5 19 RhCOMT AR 7T RE & & 5 i i 2%
k&YW AW EER. REKRKESITEY
COMT RIG AT T &% & ¥ 5wy 58, WGD 2
RhCOMT Z N EZ T kA, X — il 5 H %
B R 2R TR B R — BT ARG, 2 A A
FEN A S E 47 A OMT W 5L, HoAE YL (afk 4y
MARY), B SN BB EE xS R
ook EE R mAEEE RS 2R E HE
(I AF R, RACOMT e S AL B T e 7 T

2 BTy e AL R T RE AL

FE R OR 57 2549 38 0 A R W, BT AT RACOMT ¥
R B T Methyltransf 2 30/ C b i b 350, %3806 & —
A SAM/SAH 254 HAS T — A IR W) 45 A a5, R W
RhCOMT HA 28 31 iy W BL (IR 45 6 fig 01 A b g
J1 o X FTE B A BRI AR R P & B — B,
COMT Xf i ¥ B E b S W £ & R BLA =2
B AR e AT £ B, RRCOMT I 8
R R N RSB A VAN & X SR (s NS §
Bk A AR A OC IR 5 27 . A A A A L
HEPNETFREVAE RN AR LS ZCHEEN
TER™ , RRCOMT 1y 3 35 7] i 5 56 45 5 P ] o4
AEWITP AT ZEWE . ERKEAAAFH
F XL T AL T R 0 WA L K B 1k 7 R
FRHEE, ZATHM R R R R FRRE
6 A P R 2 B P i G R T R YL 2R
0 N T AR AEE — 2 R RWCOMTs Al RE 2 5
HEEBES ST ZMNWNE &GS ML, LH
ZH5BNRAFZWROIEE™ . & T RACOMT G 5
T & A MYB 456 J0 1 B R 28 AR O IR 45 B
X % Bl RACOM W] fiE £ MBW (MYB-bHLH-
WDAO % 2 AR Tt R IS 546 £ 5
T A S0

FIRE LS R B R , RACOMT R K B A W
() 2 2R S P L 3 SRR T I R N A )12
TR o Ak . DL AT O A R A ST R | A A )
Fift e OMT 3 [R5 16 52 3026 (LAY 21 U bk 3
TR, e R [ A ] VR R R S 5 R TN Z AR
f AN ] 43 Sz e 2L A op s Rk B RhRCOMT
SEFVREE AR EAEY A Mg E R E T HA R
SFRPIRE . MERAETH RS B FER Y L &
B A 2 ) SO A 1 R T A T AR A R e R R
KW RRCOMT R 7l fig 5 AL A AH G . 7E 0 (1
A6 T 7 223K (19 RACOM Ts ] g 1 1 H Ak & 1 46
T T A BT AR 5 S R 6 R R A O e
HHE. EMBEEY T, b @ s R SR
W Z R, 45 AR AL R 488 itk 2 3
[ JE LR . H T H S A AT B AR 46 55 2 A
L, B AR RhRCOMT B9 35 198 nl fgfe i 7
R 3675 AT AP0 % B, AT 2 5 T R
BB @ . RACOMT () 3 15 78 21 (8 48 2% h 3k
e, 31X R VR U 21 68 2 ORR AT RE S T AR



20 IS [ N SR S

2026 4F 55 31 %

TR A A TR AR Ry ] gtk —Fh
PE T ORE A0 B F DORUIR S ¥ SGE AT R
TR 5 R 1 B AR B U 2
RhCOMTs W] 62 5167 F AR hidE B
R ERBR, BFRMEWER QML @iEgsh
(14 R ZR KO AR5 R IR S8 T 4B 2 Ao At A
AR EE ST . RhRCOMT KA 5 1)
g Lok i, B2 5 RN Z AR 4 3.
WGCNA U1 H i 2 A b 55 3R 485 R A
5L 35 R 6 ) RhCOMT K& X ] fig fe e 1
COMT FEAE T Z AR v (4 52 22 DA s ), 3k S8 4% 0
RhCOMTs ] g0 I —DIRe W AF , H F 8 555 4%
MR Z AR A G AR E e i B R
COMTsIF A —EREIIMAET R B R =, B0
il 388 A b R A s IO A A8 W 46 75 3R 4540 O Bl B AR
WA COMT 3l M T = v] REKs A6 75 2 b R R
B T ASAIE 5 o R BB i AR AT AR W, ) n
AT R B ARG . FrE RhCOMTs
eIk B 14 1 N R RE T BOR B A T R B B
> DT i B 1 T R 3 (0 FM e 6 &R . ik S0
BE R AE By €6 46 2 v 1) IR BEAR, T AR I8 T Sk )
RN ZE R AR TE g, TR E T AR R
(BB AR 35 ., O — F AT B A R R
RhCOMT 43 KR # B & M S E RAEWE
M ARNZIRY .. 5ARFEAMCH COMT i 4
s BRI AL T R B R i &
B S EPEAC XRPRI E AR R TN R AR AR
HAR LY R AR R 0 TE R R 2B AR
YA B W, 7T RARCOMT TEN Tk
1 28 TR KT AR FAIG, U B 3 28 RhCOMT 19 30 4]
AREA R TS5 EE CHXHAET ZMHE., 5
2, H L AR TR M 1 R AIK TT BB O R KT R Sk
LT 2, N2 4 R A IE . COMT
T PE 0 AT R 445 B A R T 4L (B L A6 &R
YL, MR BT Rk, COMT & A
AT ZWIRY R RS E TR — S R, A )
1) RhCOMT W 51 vl fig AL A R 9 E Y . RRCOMT
A g BLAT 52 2=k, AR TR A RhCOMT A 51 nT AR 4
HR P RE S R IR TE 5 0 A8 AT i A R ) £
FA R PR R R R AR A B R
2RV IS ARV BE M T RACOMT K N 1Y
etk . Mg RhCOMT A g BN AR 1F (0 R 1B 4,

M o — L6 0 ] i
S A B TH S

A TE B W IACA = ) COMT 52 K ik
AT T AT EAE R T RACOMT i b 2 8] 12
B 28 fk 43 Al 5 AR S DL R A 2 v R R AR
45 B R W B9 RhCOMT T RETE A 25y 41 €8, 4k 4=
R B E AR . XS R R T KA
XoF LA ok A AR TR A AR iR S A ZE 4 F
BRI R AR T SR B RO
X RRCOMT i 3 J& R 1 ) RE 39 Gk 6F 5%, o itk — 25
B I A6 2 5 60 00 43 - BILT , OF A R AR 0 B T A ek
SR B MR B A SR E

kAR B E T 23 BE X A 7 R AR

S EZ Tk  References

[1] Zhao D Q, Tao J. Recent advances on the development and regulation of
flower color in ornamental plants[J]. Frontiers in Plant Science, 2015, 6: 261

[2] Chen C X, Hussain N, Ma Y X, Zuo L X, Jiang Y H, Sun X M, Gao J P.
The ARF2 - MYB6 module mediates auxin-regulated petal expansion in rose
[J]. Journal of Experimental Botany, 2023, T4(15) : 4489-4502

[3] LiXQ,BuFQ, ZhangM, LiZZ, Zhang Y, Chen HW, Xue W J, Guo R
H, QiJ Z, Kim C, Kawabata S, Wang Y, Zhang QZ, Li Y H, Zhang Y.
Enhancing nature’s palette through the epigenetic breeding of flower color
in chrysanthemum[J]. New Phytologist, 2025, 245(5): 2117-2132

[4] ZhuZ Q, Xing S T, Zan W X, Wang Y T, Wu Q K, Yu Y Y. An O-
methyltransferase gene, RrCCoAOMT]1, participates in the red flower color
formation of Rosa rugo.s‘a[.]] Scientia Horticulturae, 2024, 336: 113402

[5] Deng YN, Yang P, ZhangQL, WuQ W, Feng L F, Shi W J, Peng Q, Ding
L, Tan X K, Zhan R T, Ma D M. Genomic insights into the evolution of
flavonoid biosynthesis and O-methyltransferase and glucosyltransferase in
Chrysanthemum indicum[J]. Cell Reports, 2024, 43(2): 113725

[6] Lombe B K, Zhou T A, Caputi L, Ploss K, O’ connor S E. Biosynthetic
origin of the methoxy group in quinine and related alkaloids[J]. Angewandte
Chemie International Edition, 2025, 64(5): e202418306

[7] LiN,ZhuSY,BaiLL,LiBZ, LiuZ H. Revolutionizing lignin valorization :
Key advances in demethylation, methylation, and methyl metabolism[J].
Biotechnology Advances, 2025, 83: 108634

[8] Peng ZX, SongLZ, Chen MH, LiuZ Y, YuanZY, Wen H, Zhang H P,
Huang Y, PengZW, Yang HB, LiG, Zhang H X, HuZH, LiW Y, Wang
X, Larkin R M, Deng X X, Xu Q, ChenJJ, XuJ. Neofunctionalization of
an OMT cluster dominates polymethoxyflavone biosynthesis associated with
the domestication of citrus[J]. Proceedings of the National Academy of
Sciences of the United States of America, 2024, 121(14) : 2321615121

[9] MalJB, Wei LR, Huang K'Y, Wang D C, GaoJ M, Chen X, Guo HM,
GaoSY, ZhangM, LiSJ, YuCJ, ZhaoJ, WuJN, GuQ, Kim ST, Gupta
R, Xiong G S, Lo C, Liu Y F, Wang Y M. Biosynthesis of sakuranetin
regulated by OsMPK6-OsWRKY67-OsNOMT cascade enhances resistance
to false smut disease[ J]. New Phytologist, 2025, 245(3): 1216-1231

[10] Liu Y S, Fan R Y, LiY D, Lv M W, Pei ] B, Deng Y, Wang L S.
Evolutionary analysis and bifunctionality of VcCCoAOMTS5: A Key O-
methyltransferase involved in both lignin and anthocyanin biosynthesis in
highbush blueberry[J]. Journal of Agricultural and Food Chemistry, 2026,
74(1): 632-646



5 8 4]

FEH KA B F o O-HY S5 B il CCOM T R 55 1Y % 8 B 3R 38 03 B 21

[11] Gomez Roldan M V, Outchkourov N, Van Houwelingen A, Lammers M,

Romero De La Fuente I, Ziklo N, Aharoni A, Hall R D, Beekwilder J. An
O-methyltransferase modifies accumulation of methylated anthocyanins in

seedlings of tomato[J]. The Plant Journal, 2014, 80(4): 695-708

[19]

1501-1514
ShiPX, Liu YN, Wang Y, LiL, Liang Y C, Lin HJ, Yuan Z N, Ding G
H. Physiological and molecular regulatory mechanism of flavonoid metabolite

biosynthesis during low temperature adaptation in Lavandula angustifolia

[12] Hugueney P, Provenzano S, VerriéS C, Ferrandino A, Meudec E, Batelli Mill[J]. BMC Plant Biology, 2024, 24(1): 1263
G, Merdinoglu D, Cheynier V R, Schubert A, Ageorges A S. A novel cation- [20] Yan Y H, ZhaoJ X, Lin SN, LiM L, LiuJ Y, Raymond O, Vergne P, Kong
dependent O-methyltransferase involved in anthocyanin methylation in W, WuQS, Zhang X N, Bao M Z, Bendahmane M, Fu X P. Light-mediated
grapevinelJ]. Plant Physiology, 2009, 150(4): 2057-2070 anthocyanin biosynthesis in rose petals involves a balanced regulatory module
[13] LuS W, Zhuge Y X, Hao T Y, Liu ZJ, Zhang M W, Fang J G. Systematic comprising transcription factors RhHY5, RhMYB114a, and RbMYB3b[J].
analysis reveals O-methyltransferase gene family members involved in Journal of Experimental Botany, 2023, 74(18) : 5783-5804
flavonoid biosynthesis in grape[J]. Plant Physiology and Biochemistry, [21] MaXJ,LiDL, CaiJ, Yang S Q, Wang D, Zhang Q, LiQ S, PengR Y,
2022, 173: 33-45 Jian HY, Wang L H, Wang QG, Yan HJ, QiuX Q, Tang KX, Jing W K.
[14] DuH, WulJ, JiKX, ZengQ Y, Bhuiya M W, Su S, ShuQ Y, Ren HX, Auxin response factor, RhARF8 contributes to rose flower color fading via
Liu Z A, Wang L S. Methylation mediated by an anthocyanin, O- regulating anthocyanin biosynthesis by directly activating RhCHSa/c
methyltransferase, is involved in purple flower coloration in PaeonialJ]. promoter activity[J]. Ornamental Plant Research , 2025, 5(1): 021
Journal of Experimental Botany, 2015, 66(21): 6563-6577 [22] YangHP, Wu YK, Yuan CX, Yin HQ, Xiang L, Wu X W, Deng HL,
[15] LiuY S, FanR Y, Chen L, PeiJ B, Deng Y, Dong K, Wang L S. Unveiling Sun B, Chan Z L, Wang Y P. An R2R3-MYB transcription factor TgMYB44
the role of VecCOMT38 as a specific O-methyltransferase for enhancing lignin positively regulates petal senescence by enhancing ABA biosynthesis in tulip
biosynthesis: insights from blueberry and cross-species analysis [J]. [J]. Plant Cell Reports, 2026, 45(2) : 49
Horticultural Plant Journal, 2026, 12(1) : 85-98 [23] Wang HB, Ou XM, Zhang J N, Yang C, Zhang Z H, Kanwal F, Zou X T,
[16] Zhang X N, Lan L, Yang Y X, Guan HL, Peng D, JiangHL, WuQS, Yang J, Wang S C. Pan-genome analysis reveals the evolutionary dynamics
Huang R, Liao X Z, Lin SN, Gong D S, Huang BY, Bellot C, SzécsiJ, Bao and functional divergence of the O-methyltransferase gene family in tomato
M, Bendahmane M, Fu X P, WuZ Q, Pan W H. Pangenomic analyses of [J]. Journal of Integrative Plant Biology, 2026, 68(4): 1201-1217
rose uncover widespread structure variation and empower genomics-directed [24] LiSL, CaiY T, MaHM, Chen SQ, Yang RY, ZhengJ, Zhou X, HeJ
breeding[J]. Nature Genetics, 2026, 58(5): 1164-1175 W, Wu D, Liu Y X, Chen G J, Chen C M, Zhu Z S. A comprehensive
[17] Zhang Z, Yang T, Liu Y, Wu S, Sun HH, WulJ, Li Y H, Zheng Y, Ren analysis of the O-methyltransferase gene family in the chili pepper ( Capsicum
HR, Yang Y Y, ShiSC, Wang WY, Pan Q, Lian L J, Duan S W, Zhu Y annuum) identifies COMT36 involved in capsaicinoids biosynthesis [J].
X, Cai Y M, Zhou H G, Zhang H, Tang KX, CuiJ P, GaoD, ChenL Y, International Journal of Biological Macromolecules, 2025, 312: 144247
Jiang Y H, Sun XM, Zhou X F, FeiZJ, Ma N, Gao J P. Haplotype-resolved [25] YinHT, WangYC, LiYM, WaMQ, YangX T, LuS]J, Liao Y, YinJ
genome assembly and resequencing provide insights into the origin and M, Li C H. Characterization of the varied output from the anthocyanin
breeding of modern rose[J]. Nature Plants, 2024, 10(11): 1659-1671 pathway in Phalaenopsis-type Dendrobium hybrids and its relationship with
[18] Zhang K, CuiH'T, Cao SH, Yan L, LiM N, Sun Y. Overexpression of flower coloration[J]. Scientia Horticulturae, 2024, 325: 112697

CrCOMT from Carex rigescens increases salt stress and modulates melatonin

synthesis in Arabidopsis thaliana|J]. Plant Cell Reports, 2019, 38(12) :

WAL Gy B E AR

E—EFE N 40 L R AR B E BRI RIS 0. 8O TUIMEA Z il fL
HE L2 A R G A ' A TT e M) AT B A T G it A% 7 R A A 20 B P ™ ol A B P G B R WE T <
T PGS ST R 2, 3 = A8 B0 R 5 SR T AR 1 0 R O B SR A
Z: 5 I8 58 Be A8 WG HE R I 20 AX T 5 BRAZRCHT i R A1 LR 30 X T, R R 20 RK , S % 35
2B, 1 R b A AR 490

BIRAEE B A B W UL 2 i A RO B2 e FE T 58 BT W9 B o DA SR 5T B i b i
B I B BB B AL T A A AR TR R B A B A T T A T S R e O AR —
ST, TR RS S SERUTH 20 R0, R RUTFIL L20R5 . 25 WRHFTAER = /A FHE
AR A T AR = ARG 1 AR R SRR AT i Rl 30 AR AN, 25 A TE B A Rl 444> 4R E 5
B 10 4055




