- 1460 * F8 B 2026528 $57% B4 Chinese Traditional and Herbal Drugs 2026 February Vol. 57 No. 4

MR EH R2R3-MYB EREFKELEE L EME UV-B BRI RIKE 247

T et A Fl Ew9l, w#AL, kEEl? omLwie
1 Wb R EZA RZ 250, Wide 59 430065
2. Wb 2 seie s, W4k ®i 430061

O E: B SBELEMREREZ MM K ES Chrysanthemum indicum var. aromaticum ] R2R3-MYB i K 5 ji&
R (T4 CiaMYB), it H3E RIBHLAEAE L . UV-B il AR IR R, #0328 & W & B 4 Tl
file FiE ETHAEHEERATY, B EMGE BT ATEE CiaMYB IR, KRG THEAIEAER. 6
e FEREEH . LR R IIRAANE R TG &SRR AN P S, kS 5 EEE Y EY S R
CiaMYB #:[H; ) szif 5% Y62 8 PCR (quantitative reverse transcription polymerase chain reaction, qRT-PCR) 3&1ilF <3 K]
T, HETEOTIfEs. R L ED 140 4 CiaMYB 3, H4i4E AN 206~868 N LR A BRI SE /K &
H, ABSSAT 9 &bk, BT XESmN. BIER (abscisic acid, ABA) FIZKFEL Il (methyl jasmonate,
MeJA) {55 @EAHRIAE i fF. UV-B RIS CiaMYB 2 FREMM  BEIRM R, H+ CiaMYB040 Fl
CiaMYBO066 50l Fg + ¢ T & BOCHE N S7 W kM E MR, AREAES MW EEMRIEAHXR, FRIIERIEG s R
TR AR S L SOR R E ] . WANARE ALIESE CiaMYBO040 Fil CiaMYBO066 & HE M TAlil% . e BHIXRARGR AR ES
R2R3-MYB F &A1 I HEAGRRAE, B0 000 T 8. UV-B il 2 5 i ISP A Bt CiaMYB 25 [, NARHTIEY) mrifF ik
PUIEIE RE 0L, AR A B WA R 4% B B A o R Rt T o DR IR

XHEIR: RE; R2R3-MYB; Fgtiits; UV-B; EEIRH

FESHES: R283 NHRFRERE: A NEHS: 0253 - 2670(2026)05 - 1460 - 13

DOI: 10.7501/j.issn.0253-2670.2026.04.022

Identification of R2R3-MYB gene family in Chrysanthemum indicum var.
aromaticum and analysis of their expression patterns in response to UV-B stress
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Abstract: Objective To identify members of the R2R3-MYB gene family (named CiaMYB) in Chrysanthemum indicum var.
aromaticum, a folk medicinal plant from Shennongjia, analyze their genetic evolutionary characteristics and expression patterns in
response to UV-B stress, and explore the molecular mechanisms by which they regulate flavonoid synthesis. Methods Based on the
whole-genome sequence of C. indicum var. aromaticum, bioinformatics analyses were performed to comprehensively identify CiaMYB
members, and systematic analyses were conducted on their protein physicochemical properties, chromosomal localization, gene
structure, collinearity relationships, and composition of cis-acting elements. Combined with transcriptome sequencing and correlation
analysis, CiaMYB genes involved in flavonoid biosynthesis were screened. Quantitative reverse transcription polymerase chain reaction
(qRT-PCR) was used to verify the expression patterns of key genes, and the functional localization of the proteins was analyzed. Results
A total of 140 CiaMYB genes were identified, encoding hydrophilic proteins consisting of 206—868 amino acids, which are unevenly
distributed on nine chromosomes. The promoter regions are enriched with cis-acting elements related to light response, abscisic acid
(ABA) and methyl jasmonate (MeJA) signaling pathways. UV-B irradiation significantly induces differential expression of CiaMYB
genes and accumulation of total flavonoids in leaves. Among them, CiaMYB040 and CiaMYB066 are highly homologous to the S7
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subfamily, which is critical for flavonol synthesis in Arabidopsis thaliana, and their expression levels show a strong positive correlation

with total flavonoid content, suggesting that they play a key transcriptional regulatory role in the flavonoid synthesis pathway.

Subcellular localization confirmed that CiaMYB040 and CiaMYBO066 proteins are localized in the nucleus. Conclusion This study

is the first to systematically reveal the evolutionary characteristics of R2R3-MYB family members in C. indicum var. aromaticum, and

preliminarily screen CiaMYB genes that respond to UV-B stress and are involved in regulating flavonoid synthesis. It provides

important candidate gene resources for elucidating the molecular mechanism of plant high-altitude stress adaptation, as well as for

flavonoid metabolism regulation and stress-resistant genetic improvement in Asteraceae plants.
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1 CiaMYB £[# qRT-PCR 5|15
Table 1 qRT-PCR primer sequences of CiaMYB gene

FE R AR EmGIY (5°-3) A5 (5°-37)
CiaMYB040 CGTATGATGATTGGAATTGG ATCTGTTGTAGTGCTCTC
CiaMYB066 GGCGAACTGATAATGAGATA TTATGTCAACCGAGGCTA
EFla TTTTGGTATCTGGTCCTGGAG CCATTCAAGCGACAGACTCA
IR/ Omega ~ ") Zitk B BE, 5

SR 27 MR SR FA i, i3 GraphPad
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Table 2 Subcellular localization primer sequences of CiaMYB gene

LN 4 T Ef319 (5°-3") I 519 (5°-3")
CiaMYB040 CAAATCGACTCTAGAAAGCTT CTCGCCCTTGCTCATGGTACCTT
ATGGAAAGGGGGTTGAGAAAA AAGAAAGAAGCCATGCATCTGA
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SR CiaMYB R EH &K Z (21 4, &
15.00%), 8 FYtafffz/b (6 />, [ 4.29%). Chrl,
Chr2. Chr6 A Chr7 BeARkIA7AE B IR R % 0 A1
WE, Wi MYB IR 7K. 275 Lt
7~ CiaMYB FER S5 M8 BEOR S (B 1-B): R2 45
g5 3 MR IR (WORREE , E[W]-x(19)-[W]x(19)-
[WIZF; R3 4EME 2 A W AREE, N i [WI-
x(18)-[W]E T o



. 1464 » F8 B 2026528 $57% B4 Chinese Traditional and Herbal Drugs 2026 February Vol. 57 No. 4
A
r 0 —iMYBU3Y MY OB MR P
TMYRNT2 Caby 130
L fah Y BO40 YRS ——CMYBI31
50 CLMYTH 25
SaMYDOZ2 CIUMYTHST CiahlYB128
CiaMYRO11 —CladyBisE CUMYTH2T YR
100 v s e S
—ClNyis : “iAMY AR
) s N Hﬁé? IMYRO? ~— iigkﬁ‘ﬁﬁsﬂ —CiapA|
[\ 2 —el < - N Tk
_g 150 B = MY R032 ClaNysee NS = SV fn 'o f
= = ©) Y ROLS Mynoss 40 = o HuMYTH
@ O ~—FERENG T 6 ° &) S
1+ whvEzS €0 <= = . ®
*® 200 ahvnizT =S © v & i.ﬁm?@% =
E — CiaMYBR20 - &) SRMYIRE O CiaMyH138
Sl 12t Y B9 § I
2 250 MYBI aMYTI30 065 aMYEOTS . I —ClaMYBI3Y
> Ttﬁmﬁg% . ) i YT = il CiaMYRI21 —CiaMYR1H
300 i &‘E i BRI RN w0 Sy R
; ALY BI00 MYRIZ2
uMmﬁﬁs AMYD0AT —3%%1%’532% —infvRnn al MY B
MY R
350 ia&ﬁﬁ RO
MR L
400
~UhMYVER
450
B R2 R3

A-CiaMYB 5 ek E AL, B-CiaMYB & F &L 741 LY logo.
A-chromosomal localization of CiaMYB gene; B-amino acid sequence alignment logo of CiaMYB protein.
1 #HKREF CiaMYB EREMEEEEMSH

Fig.1 Chromosomal localization analysis of CiaMYB gene from C. indicum var. aromaticum
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A-schematic representation of conserved motifs in CiaMYB proteins; B-structure of CiaMYB genes.
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Fig.2 Motif composition and gene structure of CiaMYB genes in C. indicum var. aromaticum
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Fig.3 Collinearity analysis of R2ZR3-MYB gene family in C. indicum var. aromaticum
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Fig. 4 Collinearity relationships of R2R3-MYBs among C. indicum var. aromaticum, C. indicum and C. nankingense
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#*3 WREF R2R3-MYB EEFIEINNAER w573
Table 3 Classification of cis-acting elements of R2ZR3-MYB gene family in C. indicum var. aromaticum
R Juft AR HE
A KRB T R auxin-responsive element 106
cell cycle regulation-responsive element 19
element for maximal elicitor-mediated activation (2copies) 14
element involved in differentiation of the palisade cells 8
endosperm expression-responsive element 39
meristem expression-responsive element 67
seed-specific regulation-responsive element 27
ES2S7))SEL ) defense and stress-responsive element 72
low-temperature-responsive element 120
MYB binding site involved in drought-inducibility 108
wound-responsive element 3
PR A salicylic acid-responsive element 67
abscisic acid-responsive element 429
MeJA-responsive element 506
gibberellin-responsive element 275
S B light responsive element 951
mG-Box =mMRE AE-box = Spl
151 S GT1-motif ™GATA-motif  ACE

- - - PRI o D L B R V&
R e e e e e e e e R R I IV VI R
ISR (eleree e e e TGP O R R RS ORRR R TR RO

bl bt

PN o
B A A AR AT

)
BRIV

5 fREF R2R3-MYB EEFKIEBHTF XM T EESEE

Fig.5 Stacked bar chart of number of light-responsive elements in promoter region of R2ZR3-MYB gene family in C. indicum

var. aromaticum
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Kok 27 MK, w48 C1~C27. AT

KW, WEFIT ST WKIE A (AtMYBI11/12/111) 28]
55 819 WR KK (AtMYB21/24/57) 252 54
W AR A R IR . T AMYB 5
CiaMYB #HL KR K b, EEH 5 4
CiaMYB {1 (CiaMYB063/095/066/135/040) 5%
i Ay S M R A L IR AeMYB11/12/111 BLAG v EE TR Y
PR, HEMIL AT BEH &R ThRE .
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A-Phenotypic changes of potted C. indicum var. aromaticum seedlings under UV-B radiation (400 uw-cm2) and control (0 h) conditions at different
treatment times (12, 24, 48, 72 h); B-total flavonoid content in leaves under different treatments; ***P < 0.001 vs control group.
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Fig. 6 Effects of UV-B radiation on phenotype and total flavonoid content in C. indicum var. aromaticum
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Fig. 7 Phylogenetic relationships of R2ZR3-MYB proteins between C. indicum var. aromaticum and Arabidopsis thaliana
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Only 28 CiaMYB genes with statistically significant correlation were shown (P < 0.05); The stars indicated candidate genes.
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Fig. 8 Heatmap of expression levels of CiaMYB genes in C. indicum var. aromaticum under different UV-B irradiation

durations and their relationships to total flavonoid content
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Fig. 9 qRT-PCR was used to detect relative expression levels of CiaMYB040 (A) and CiaMYB066 (B)
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