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WE DNAFSMLEEENERWIREBHZ —, S5 REEYERAREE. KT AP aEs 2. DNAF L2
DNAH LAY 16 5/ . 9 T M4k BRI 3 (Begonia masoniana) DNAR A6 R BRI ThAE, K FAEMME B 23207 1 Nk W Rk
SRR 2H b 558 5N PR DNA R JL B R Mg R 2L R o ARYE /5 51 RH RS o2 CMT. METAIDRM =28 AN IR 28 51l i 3 () 2k [
FEHC BRI N & AR ATAE A S 22 5, H M) SRR 2 1) R TR 45 W R £~ 5 M S B v P AR s ko SR BB B (38 e A T4l A,
HER B FEHRENERL, MYBZ & KAEYIEER M. B MR TR, CMT3ZK7EGA. SAFINAALL
T BN R0 B E PRK, CMT2R7EMeJARINAALL HI T 2 K 421k 2. 3% &K, TTMETZEFIDRMZE 73 7 fE GAFIABALL 3 T 5
K235 2 2 Th o oAb, AR R, M A T BmaCMT2-5M1BmaDRM2-2( &5 & W B & T HE AL S E, Hix2
NG gD B K 5 BmaMET 1- 1575 M A 416838 4 1) 308 5 T 4R 30 4, HHEX 3/1~DNA F 56 85 1 ] B8 76 I B 7 A it 7 o

KA EEAEH
XEIR BPRES, M, DNAF R RENG, MR

BRIGIR, F480, 28, BEE, TR K, BEME (2024). BT K 5 DNAFT I FE i 4 D 21 %5 58 3Rk 0. i 4k

59, 726-737.

DNA 2 4, /2 B T 3L 1) B A 47 5k IR 20 3R W
AT N2 —, @I EDNAST T 5] N H 34k
FEH, M CEDNA R B 1 (Bennett et al., 2021).
DNAFR E: A HDNAFF B R B B i 4, o B2 4 S-
IR -L- H % & 82 (S-adenosyl-L-methionine, SAM)J¥
FSC ) PR G O SR AN T 42 3 B 2 DNAT 71 v 1 5 5 7
B, RJETEHINA-H 5L s g (N4-methylcytosine, N4-
mC). 5-F 3 Hums i (5-methylcytosine, 5-mC). N6-
FH 3L IR 22 14 (NB-methyladenine, N6-mA)Di # 7-H 5
i 4 (7-methylguanine, 7-mG) (B 1545, 2008). 14
ViR, DNAR 4L EE R A /ECG. CHGHICHH5
AN I P g g b, ph e e 5-DNAH JEHE FE g
% (Parrilla-Doblas et al., 2019). DNAFF 3 5
F B4y 4RI, R IR 7% i (methyltransferase,

Woke H 39: 2024-01-22; #2252 H #1: 2024-05-07

MET). Zeti)ii 4L B (chromomethylases, CMT).
&k ¥ 39 5 HF H 5 1k i (domains  rearranged methy-
lase, DRM)FIMLDNAF 2 (de novo DNA
methyltransferase 2, DNMT2).

ALY, DNAFEAL Z 5 EYH (. {8
0 ] B IR T B . DNAFR AL 8 45 00 - FE ) 46 o 1
=% (Clivia miniata var. ‘Variegata’) (Wang et al., 2016)
AL E 52 (Malus spectabilis) (Tian et al., 2017)H- 3
SRRk, IF B gk f2m it 32 2 A
(14 Rcd il 4k 45 (Camellia sinensis) & 4 7 - )
#:45(Xu et al., 2020). Wu%%(2020)Hf 70 & B, DNAH
AR 2 5 Z 4 (Lonicera japonica) (Yu et al., 2023)
FI#k(Prunus persica)fe L LI K. BE4k, DNAF %
iz 5BERENEDERKKEERE. #F70KI0,
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3EH(M. domestica) MAAFRS Ji3 511~ F &AL FE S v
KN CHE Ui FEH (Yue et al., 2020);
7E B (Capsicum annuum) @il FEdr, [IKDNAFF 3
I AE R ER . AR 3R DL/ B A DGR IR (1) 3R
ik, {Hi% T ABAS A O [H ) & i& (Xiao et al.,
2020); fEREHLIE LY, A RERESH TS
FHOJE A % 2 B A2 A — € M A (Ma et al.,
2022).

B 5 IR (Begonia)WIFf £ &, MEEZAE, ZWA
BT R EAR R R . Bk AR5 (B. masoniana) &
G E N IAAREA R, 5 TR E P8 H AR
FERBE L, N2 AR RORTN PR, R RSOy 56
W, EANFER B I 2B 40 IREEAIR AR,
e PO EAME B = O R . AE 7 DR K
SN TR, BT A HE (LD et al., 2022),
Xif DNA FF 358 5 5 g 56 DR 3k AT 4 25 TR 21 % o I 3Rk 8t
T, CAHIZIE 2 55 VR K 2 B T 1) i R 5%
/J? NRK I 5 S AR 5 BT S B R R R R B AR

WA .

1 #MR5EEE

1.1 SEHR

A S5 B 2k PRk %2 (Begonia masoniana Irmsch.
ex Ziesenh.)H H BRI E R BB b .
DA I 28 Rk B S0 AT SR B0 AN L 88 7, A
FER . MRZE. SHHA(HHBE R B H B LAAMES 73 sk
RIS (W2 5%, 2021)M Fr 4R (553 SEHI 4167
Ay AERE. WEAE. HERE. MERS. PRk, WE
Wi J97 328 43 W7 A2 I B2 F 8 RS T I e, 43 Sl AE AR
N5 umol-L™' 75 % % (gibberellins, GA). Jii 7% &
(abscisic acid, ABA). 7K# (salicylic acid, SA). K
F1R Ffis(methyl jasmonate, MeJA) 15 2.2 (1-naph-
thaleneacetic acid, NAA), 6/ JEEUM, PLddH,O4k
HOANT R, FARETEMEMEH IR AENF EE . W
Bid G, TRAFT-80°CUkAf & H .

1.2 ERNAEH

43 VB _E R 0.1 gt RIR I T, VR BE Rk
K S5 A8 2 88 2 i) S RNASR BGRA 7 & (AL 5T R AR
A FBHE A IR A 7], LS1040)32 B RNA, B Ak 1k

D BRI : DNA RSB £ N % e LRk Hr 727

BRI, A, HH1.2% (FEAEFL)
T G B 2 L KA T RN 52 8 I i =
S I6YEEE T (Implen, £ ENAE MRNAR K 5405 .

1.3 EFEEEREABUMRS T

LA E 7+ (Arabidopsis thaliana) (Furner and Matzke,
2011). H i %4 =% (Brassica napus) (Fan et al.,
2020) L4 J2 /K F5(Oryza sativa) (Ahmad et al., 2014)
LHDNAW BB E A P S % 5, it
BLASTP (¥ B E<1x107°) btk B Ak i 5 2 15 $0 e
JE, U R AR S DNA R R R I B s, @it
PfamScan i {1 (Wi 4% 1.6)x Bk i 5t 1 E 8l P kAT 7t
T, A6 H B A DNAF B3 A% Bl Ok <7 25 A s 2 I8 N
TR RN 7 126 75 380 1) BE AT, #’%%Tlf’ﬁ%’gﬁ”mﬁ
Y5tk A S DNAR L R g gt ATy 44« 1l 7R 4%
T HEMBOSS (https://www.ebi.ac.uk/Tools/seqgstats/
emboss_pepstats/) /T & 3L R 7 41 30 o 5 1 25

MR B T, S HTES: T A NetNGlyc 1.0 (http:/
www.cbs.dtu.dk/services/NetNGlyc/) ¥ & & BR 1] #
FEAUAT 53T M, 15 Softberry 1 ) ProtComp-9.0
(http://linux1.softberry.com/berry.phtml?topic=prot-
comppl&group=programs&subgrou-p=proloc) i il
FE A AL FH TBtoolsH A #EAT FT AL 204 o

14 RG%HE. ERSHWRMETEEES

i FIMEGABF (WA 7 .0)F4 2 2k AK I 5 . JULRE T
H WA SR AUK R DNAF LB EF R SR B .
K 41 $29% (neighbor-joining method)# & RSk &
P, Bootstrapiz{T X HXE A1 000, HESH NI
UNER

F] 1 GSDS2.0 M i (http://gsds.cbi.pku.edu.cn/
index.php) 7 HT8k Rk i 5 DN A F 5L 54 A% il 1) L K] 25
4, FF48 F TBtools 11 J T~k HI Rk 7 DR 2H 25040 e
GFF3 345 4 0 4k H i DNA FF 358 5% % il 22 i) 3 (K] 45
P, AR IR R 25 0 B & R M B AT
BEPEHT . R AELE T HNCBI-CDD (https://www.ncbi.
nim.nih.gov/Structure/bwrp-sb/bwrpsb.cgi) %} $2 32 1]
HEAFHIAT IR ESHIE o, [FIRFIFMEME (https:/
meme-suite.org/meme/tools/meme) 7 1 & H i 7 41l
PR 35 7, PR 47 TBtools W] MLAL ST 14 F T2 il fR =%
S5 53 bt B Alimotif 45 749 P
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1.5 BEVFIRXIER T34

PRI WK 58 1) A BE DR 2 208, 19 31 9 i DNAF
FERE R Il B R 4R % % AT G L i72 000 bp/7 41, 1E
79 DNA FFEE 56 78 il 5 R (1) 2 3 1 F 41, M R AE 23
f-PlantCARE (http://bioinformatics.psb.ugent.be/we-
btools/plantcare/ntml/) il #lll 3 73 #t A~ [6] i 2 J5 2§
A =TT A ARV o 4 Excel 3R A4 0 £ 12E 1T Se v A
BIR 2, 18 1d TBtools# A4 2x fil Mit =X o A4 43 A B

1.6 qRT-PCR&#T

1§ I PrimeScript™ RT reagent Kit with gDNA Eraser
(Perfect Real Time)ik 7l & (TaKaRa, H 4%)%f &
RNAGEAT ¥ 8% 5% & A cDNA . Rl I 75 £ T. 2 Primer-
3Plus (http://primer-3plus.com/cgibin/dev/primer3pl-
us.cgi) BT RE S ESI M(K), BICAE TAED TR
M A PR A R AT 516 . AACTT AN S A,
FEAR SR CEX964X &5 /7 qRT-PCR. #1412 /5 9
95°C30#}; 95°C5%, 60°C30F), 401N ¥ ; 65°C5FF,
95°C5%(Melt Curve). &AM REHATIMLE S
SEHG, RSLEE RS B A RO R e . AR VA A
Lo A0 R R I RO B RS e, 0t g B TS AL
AT BT, L2 Tkt S R R ek

1 PH KT REDNAR R EEQRT-PCRE )

s o Y EbRHEZE o (8 I SPSS258 24T
RN, A8 Excel B Bt 3E 4T 4 vk A&
RExH.

2 GRS

2.1 DNAREZRERAXEREZARSE

ER Tt T 4 PR RK g S ik IR A B0 P AT A R LU, S e
RAFEA Y i DNAFF LR B SE 1R . I FH AR I
W B SE AR ARG, 4568 K SEDNAFH L7 7%
B AP R G R B W 25 BoR, 51 DNAFJE
RSB 0 NCMT. METFIDRM =2&(K1A), #t—#
R J5 TR T A e A o B HEAT i 4 (B s I B R
Pt fRFTENI B ), 45 RWFR2HT7R . CMT R A 33
A, BFBmaCMT2-5. BmaCMT3-11#1BmaCMT3-
14; MET KEMDRM AR H14ER, 455K
BmaMET1-15f1BmaDRM2-2. & [ /i F Ak 1 5 2 #r
GERER, IXEEE A MR AR T VK E N590-1 214
aa; %5 4 94.781 5-6.306 6, ¥ NEEMEE H (pl<
7.0); 718 N66 506.45-136 797.74 Da; Tl A
JFRHE AN 264N (F2) . I 5 AL TR 43 T 45
2R, 51 DNAF EL AL R i85 5 A T A fu k% (R 2) -

Table 1 DNA methyltransferase qRT-PCR primers for Begonia masoniana

Gene name Gene ID Primer sequence (5-3')
BmaCMT2-5 Bma021768.1 F: CTGCTGGCTGCTATGGTCTT R: ACATCATGTGTGGGTAGCGG
BmaCMT3-11 Bma005730.1 F: CCAACAGTAGTTACACGCGCGG R: CCGGAAAACCTTGCAGTCTCGC
BmaCMT3-14 Bma011172.1 F: TGCCGAGCAAACGTCAAGCG R: ACTTCAGGCGCCGAAGAAGC
BmaMET1-15 Bma013045.1 F: CGGCTAACGCTTGCATCGCT R: AGGAGCAGCCGCCCATATGA
BmaDRM2-2 Bma014831.1 F: CTGCCGCAAGAAAGAGAGGT R: GAAGGCCACCACTTCCTTGT

W2 BRITBKE S DNAF L e A% il 2 AR BRI o 20 W

Table 2 Analysis on the physical and chemical properties of DNA methyltransferase in Begonia masoniana

Gene name CDS (bp) Protein Chr.  N-glycosyl-sites Subqellu_lar
Amino acid (aa) pl Molecular weight (Da) localization
BmaCMT2-5 2547 848 6.3013 97206.68 Chr.5 4 Nucleus
BmaCMT3-11 2892 963 6.0700 109079.09 Chr.11 4 Nucleus
BmaCMT3-14 2511 836 4.7815 94618.65 Chr.14 4 Nucleus
BmaMET1-15 3645 1214 6.3066 136797.74 Chr.15 6 Nucleus
BmaDRM2-2 1773 590 4.8922 66506.45 Chr.2 2 Nucleus

CDS: #mfigf741; pl: % 5. CDS: Coding sequence; pl: Isoelectric point.
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Figure 1 DNA methyltransferase phylogenetic tree (A) and protein domain map (B) of Arabidopsis thaliana (At), Brassica
napus (Bna), Oryza sativa (Os) and Begonia masoniana (Bma)

Using the Neighbor-joining method in MEGA 7 software. The value of bootstrap is 1 000. Numbers indicate bootstrap values.
CMT: Chromomethylases; MET: Methyltransferase; DNMT: de novo DNA methyltransferase; DRM: Domains rearranged me-

thylase; aa: Amino acid

Bk FRRK i 3 B3 R ST 1525 YLt . Yotk o0 Af
SINTRAN, X R DR 3 A3 A 1 Bk PR RK I S ik DRI 2 1)
5% etatk I, BmaDRM2-24FChr.24:a 1A, Bma-
CMT2-5 FChr.5% A {&, BmaCMT3-1117FChr.11
Yett ik, BmaCMT3-144; F-Chr. 144t /K, BmaMET1-
1547 F-Chr. 154tk (£2).

22 EFEZHMEBEARTEQESH
P8 T B DA B A PR 3R A A B R R AR A

(Parra et al., 2011). A5 FIDNAF EFE L B
B R A1 BE AT N 8 T R AR AE W E 7 (KL 2A),
CMT R £ K& 19-20 M N & 1, HHBmaCMT3-
11ME T8 E R % (204); BmaMET1-15% 111>
& F; BmaDRM2-2 4 & T b (T4Y) .

WAL TTRI, SHEEIT. KR A
T SE FIDNA R R FE FE B 16 2 A 4G R AR BL, Bk Ak
FHCMTRAMET 244 & A BAH superfamily5Dcm
superfamily 45 f3; HARZ, 2K EDRM
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Figure 2 Gene structure of DNA methyltransferase (A) and distribution map of conserved motif (B) of Begonia masoniana

CDS is the same as shown in Table 2.

K E A& AdoMet_MTases superfamily4h #4935,
JiDem superfamily &5 #4380 (E1B). £R 57 587 73 A7
7~, DNAFIEEE R B SL AL 520 motif 45 1), {HARZE
il rymotif 5 & A A R A (K12B) . CMT 2R AL & motif
1-16, Hrmotif 3-541k% /' BAH superfamily, motif
84 i T CD_CMT3_like, motif 9—1641/% ' Dcm su-
perfamily&5#43k . METZE &7 motif, )7 motif
6. motif 9. motif 10. motif 11. motif 13. motif 16
Fimotif 17, #J%BAH superfamilyfiDcm superfa-
mily £t #4358 . DRMZE AL & 5 motif, L+ motif 9. motif
18 . motif 19 FI motif 2041 sk J° AdoMet_MTases
superfamily 4t #435,.

2.3 ERFRSFIRRIEATHImAE

SR Ttk TR g 5 DNA T 8 56 7% lilg 32k A 5 3 1 =X
15 FH JCA 1 43 A F A, 1) A PlantCARE 204 2 5 54
DNA F J5 5 8% il 35 8] (1 ) 2 1 DX 3 (R 48 7 it B i
2 000 bp X I)HEAT /3 Mo 45 REIR, KRR BT
H S KR IS FEAD BRI N e i o AT A
WAKREMIAEH oM, Hokm ot sz, ~

571~(34.55%), IR B 44510 (27.27%),
Joly 38 15 N T 2F 26 4N (15.75%), MYB 45 & J6 1224
(13.33%), MYC45& 7t1111M(6.66%) 12 S5t K
KB MR (2.4%) (K13).

JEA R TC A o BT 45 SRR B, X e LR 354 G-
box. Box 4. GT1-motifl & TCT-motif&: ;i B soF,
HPCMTHEMMET R #EK 2, BmaMET1-15H15
A, BmaCMT2-5LL &2BmaCMT3-14%) 5l 124,
BmaCMT3-111 11/, BmaDRM2-2%= />, X7
Ao WEWN T TR, XEEERNEZ TR E S
GA. ABA. MeJA. auxinflISAZE 2+ 5 1
Joft, HABmaMET1-15 [T & 2 Wi N o6 4 50 i
%, fFE4 Nauxinti BGAE 14> MeJ Al B oA Fi1
ANABAM N G, HIKAZEBmMaCMT3-11, w44
auxini S o . 1NABA R TG 1A GA N o
PL K 8 -MedAmi G fF. sk, BmaCMT3-115
BmaCMT3-14 /1 & GANi 3 o/ £ & AH [F] . BmaCMT3-
AR & R Moo S b, 451 1SABAR BT
1A GAN BT A1 24 Me AT B e . MYBSS &
T M s B E B, BmaMET1-15f1 & MYB4E & 7o it
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Figure 3 Number (A) and distribution (B) of cis-elements in
DNA methyltransferase gene promoter sequence of Begonia
masoniana

MeJA: Methyl jasmonate

%, H74, HIKEBmMaCMT2-5 (64°)F1Bma-
DRM2-2 (5/), BmaCMT3-11 1 BmaCMT3-14 &
MYB4E& o ER D, 732134, BmaCMT3-
14 (4N)FiBmaDRM2-2 (31Nt & A £ & IMYCLE
H ool HhAh, IXELRLR S B TS 2 RN B
Wz IO

24 PLAHRERIEER

HEUR P RIA B U i 45 AR B, Bk R 5 DNA
FIL R B L P S AR B iz Rk, (A
RF S5 (O 2L VR S 1 (P14 o R BB PRI ZE MEAE RN R )
FiEEE e, HPBmaCMT2-5. BmaMET1-15F1

BmaDRM2-27E I J1 £L (35 43 [ FR ik 45 i 3 v T4
. SMEVEAEREAR(WIETE . T AR SR 1 ik
FEARFE, ML edgisy, X H(%Bma-
CMT2-540)7E 4 & i KB B ALK, 1BmaCMT2-5
FEMELE T 1 24 A BUIK . th4h, BmaCMT3-1141
BmaCMT3-147EMR [ K is S i T H e HAR T .

2.5 tEMHRR S

HR A JE R JE Bl AR oA o A R i 45 R, gk
—3B ik HIGA. ABA. SA. MeJALL FZNAAZEAT L&
Wil 53T o &35 BRI, AN TRIRE A7 A 1 1 7 b 3k
Rt 5, DNAF IR 5 % il ik [N 2 0 ) &2 2L A 8
K2 53 (5). Sxf @M E, GALLFE N, BmaCMT3-11
1 BmaCMT3-14 % [l 11 £ ik i) 2 2 [% 1K (P<0.01),
BmaMET 1- 154 [ (1 2 1A U] 5. 3 14 151 (P<0.01); ABA
AEER, BmaDRM2-2JE [l 1)k i 35 1 =y, Hp LA
A NABA; SALFE T, BmaCMT3-11A1BmaCMT3-
14%E K ) 14 B2 PR K (P<0.05); MeJAXLFE R, Bma-
CMT2-5f1 BmaMET1-15 % [l [f) % i& & 3 P A% (P<
0.05); NAALLFE N, BmaCMT2-5. BmaCMT3-11LL &
BmaCMT3-143k K ¥ £ 1k 2. 2 F# I (P<0.05).

26 Wig
26.1 SHHAMEBEDONAFEEBEBHRTESH

i
AHIE 5T 2 AT Bk FRK I 2 L (R A R 2 40 HE B m B DNA
FROLECRE B I R IR, AR R AN B 1 S5 MR IR X R G
RE R as 5K 35 NCMT . METHIDRM =34, %
I REERGRIFETT. /N (Triticum aestivum) (Gahlaut
et al., 2020). /KFfE. HIEMMZE. Fi(Fragaria x
ananassa) (Gu et al., 2016). 3Z#ij(Cynara scoly-
mus) (Gianoglio et al., 2017)#1% #ii(Solanum ly-
copersicum) (Cao et al., 2014)Z 147 () DNAF 3L 4%
Pl oy R85 REEA—F.

2R A S DNAF ZE Rl 5 R R C RBUA
LRI+ KRN H 0 5 vt 5 (1) DNA B2 8% il 5 A A
LR GRST 5 K38 940, CMT2EMIMET 2K % 4 BAH
superfamily 5Dcm superfamily {5545 #15; iiiDRM
& AdoMet_MTases superfamily {57 Z5#y1, 10
A% Dem superfamily4h #43sk, KB ASF 4 IFDNA
HIR LR — B R LR ARSI, EAFRYFEA
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Figure 4 Relative expression levels of DNA methyltransferase genes in different tissues and organs of Begonia masoniana
ACT7 was the internal reference gene and the relative gene expression was means+SD. The minimum expression of DNA
methyltransferase in different tissues is regarded as “1”. Different lowercase letters indicate significant differences among dif-
ferent treatments (P<0.05).
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Figure 5 Relative expression levels of DNA methyltransferase genes in Begonia masoniana treated with GA, ABA, SA, MeJA

and NAA (6 h)

The relative expression of control is regarded as “1”. GA: Gibberellin; ABA: Abscisic acid; SA: Salicylic acid; MeJA: Methyl
jasmonate; NAA: 1-naphthalene acetic acid. * indicate that the difference between treatment group and control group is signif-
icant (P<0.05); ** indicate that the difference between treatment group and control group is extremely significant (P<0.01).
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INTRODUCTION: DNA methylation is one of the important epigenetic modifications involved in the regulation of plant
genome stability, development and stress responses. DNA methylation introduces methylation groups into DNA molecules,
thereby altering the activity of DNA segments. DNA methylation is catalyzed by DNA methyltransferase, a process by
which methyl groups formed from S-adenosyl-L-methionine are transferred via covalent links to specific locations in the
DNA sequence to form N4-methylcytosine, 5-methylcytosine, N6-methyladenine, or 7-methylguanine. However, there are
few reports about the effects of DNA methyltransferase on leaf variegation formation and stress response of Begonia.

RATIONALE: Studies have shown that DNA methylation is involved in regulating the formation of leaf color, flower color
and leaf variegation, as well as responses to stresses and hormones. As an endemic species of Begonia, Begonia ma-
soniana has unique and beautiful leaf markings, pink, dark green and light green in different developmental stages. It has
high ornamental value and is an excellent foliage plant. Therefore, based on the genomic data, this study conducted ge-
nome-wide identification and expression pattern analysis of DNA methyltransferase genes, aiming to explore the genetic
resources that regulate the formation of leaf variegation.

RESULTS: To investigate whether DNA methyltransferase is involved in the regulation of leaf variegation formation and
stress response in B. masoniana, bioinformatics analysis was used to identify the genes encoding DNA methyltransferase.
Five genes were obtained from the genome of B. masoniana. According to the protein structural characteristics, their
encoded proteins were divided into three categories including CMT, MET and DRM. The sequence length and intron
number of these genes were significantly categorized into different subgroups, but their structure and conserved domains
in the same subgroup were highly conserved. In addition, all the encoded proteins were predicted to locate in the nucleus.
The promoters of these genes contain a large number of cis-acting elements such as light response, MYB binding, and
plant hormone response elements. Analysis of hormone response patterns showed that the gene expression of CMT3
was significantly decreased under GA, SA and NAA, and the gene expression of CMT2 was significantly decreased under
MeJA and NAA, while MET-type and DRM-type genes displayed significantly increased expression under GA and ABA
treatments. In addition, tissue specific analysis showed that the expression levels of BmaCMT2-5 and BmaDRM2-2 in
leaves were significantly higher than those of other tissues, while the expressions of these two genes and BmaMET1-15
in red part of leaves were significantly higher than that of green part, implying that these three genes may be involved in
regulating the formation of leaf variegation.

CONCLUSION: The structure and function of DNA methyltransferase genes vary significantly across different categories
in B. masoniana. However, within each category, members display high conservation in gene structure, conserved do-
mains, motifs, and evolutionary patterns. These genes are likely to play crucial roles in the growth and development of
diverse tissues and organs, as well as in responding to various biological and abiotic stresses. Moreover, based on the
differential expression patterns of BmaCMT2-5, BmaMET1-15, and BmaDRM2-2 genes between leaf variegation and
non-variegation areas, coupled with the abundance of MYB regulatory elements related to anthocyanin synthesis in their
promoters, it is hypothesized that these genes may contribute to the formation of leaf variegation. As the current under-
standing of the functional roles of these methyltransferase genes is largely speculative, future research should focus on
their functional validation, which will involve utilizing reverse genetics techniques coupled with phenotypic observations to
determine their involvement in specific biological processes. Additionally, physiological, biochemical, and molecular bio-
logical methods should be employed to elucidate the precise mechanisms of their actions.
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