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Role of flavonoids and mining of drought-tolerant genes in the drought
response of Opisthopappus taihangensis

XIANG Ruizi', BA Tingting', JIANG Yan’>, GUO Ziyu', LIU Chang',
ZHANG Ning', ZHANG Yue', FU Xuehao', SUN Ming'?

(1. State Key Laboratory of Efficient Production of Forest Resources/Beijing Key Laboratory of Ornamental Plants
Germplasm Innovation & Molecular Breeding/National Engineering Research Center for Floriculture/Beijing
Laboratory for Urban and Rural Ecological Environment/Engineering Research Center of Landscape Environment of
Ministry of Education/School of Landscape Architecture, Beijing Forestry University, Beijing 100083, China; 2. Beijing
Mentougou District Science and Technology Development Experimental Base, Beijing 102300, China; 3. Hebei Key
Laboratory of Floral Biological Breeding, Hebei Agriultural University, Baoding 071000, Hebei, China)

Abstract: [Objective] This study aims to investigate the role of flavonoids in the drought stress response of
Opisthopappus taihangensis and to provide valuable gene resources for the breeding of drought-tolerant

chrysanthemums. [Method] Drought-tolerant O. taihangensis and drought-sensitive Chrysanthemum

nankingense were used as experimental materials. Under simulated drought and rehydration conditions, the total
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flavonoid content and the levels of 5 flavonoids in O. taihangensis were measured. Meanwhile, the key
candidate gene OtMYB12, potentially involved in flavonoid biosynthesis, was identified, and its expression
dynamics and subcellular localization were analyzed. [Result] (1) Under drought stress, flavonoid content in
O. taihangensis leaves and roots progressively increased with stress duration, peaking at 24 h, and decreased
significantly after rehydration, and remained consistently higher than those in the corresponding organs of C.
nankingense. (2) Among 5 flavonoids, rutin accumulated most abundantly in leaves and roots. All compounds
showed progressive accumulation under drought stress and decreased after rehydration. (3) OtMYB12 remained
a single-copy gene during evolution, localized in the nucleus, and its expression dynamics were highly
correlated with accumulation patterns of flavonoid and its structural gene. [Conclusion] Flavonoids participate
in the drought stress response of O. taihangensis, and OtMYB12 likely plays a key role in this process by
regulating flavonoid biosynthesis. [Ch, 4 fig. 2 tab. 56 ref.]

Key words: Opisthopappus taihangensis; drought stress; flavonoids; MYB 12
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Table 2 Genomic and transcriptomic data used for phylogenetic analyses

B4 s EEEEET N B4 4 45 Sk
K415 Opisthopappus taihangensis Opta  [30] 4%} Asteraceae =1k Artemisia tridentata Artr  [40]
WF 24 Chrysanthemum indicum Chin  [31] | %iF} Solanaceae T hiiSolanum lycopersicum Soly  [41]
ZHAEC. x morifolium Chmo [32] || TFAEF} Brassicaceac  #RiSTArabidopsis thaliana Arth  [42]
BGAEMC. nankingense Chna [33] || ##iIF} Salicaceae W A% Populus trichocarpa Potr  [43]
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) RAF} Poaceae - )
23 Arctium lappa Alap  [37] IKFEOryza sativa Orsa  [47]
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2 ERG50H

21 FEBHET2HHEMENHEMELESYRESBNEN

HIPET TA UL FERATA R, JCISRAMRAE 2t S I o i o0 B S PR 24 B 5 Ml s [ e 2 I
Th, TEWRE 24 h PRI, 4000 0.561 F1 6,929 mg-g'; &K 24 hJ5, AEER TR ECTRE, 5
024 h ZEFARE . AP T RPN & E KIS SRR T ORATA, (HEKAEIES, S54ENN
M B B R SR - T A T, SMA 24 h N ZESFOR R o ORAT AR A B R S B
THAE . LIREURERY] . BT R K a7 S Y AR R, (ERAT 5 7E B S 185 4707 T %
BN R RE ST, AN S PR A AL
22 FEBET 2 #FHAHEY S HEMEYRRESHNTH

FET S P A, AR EERSE FO B BRSRE nT REArAE 22 5 . A IB~E Al L. AERAT 4G



5 42 5 5 W WA AT RATH 500 N BRI A0S W A 1 FH it 5 DR 2 8 1007

R, BT ORBRE | M R AT R B B AR TE T R A B B R R Yy T, TR RNG
24 hikUEAE, B3 T HAEE (P<0.05), BAKJE TR, Hri, KRBEZAA SRR, BERK 24
h G 58 24 h 22 R 2, Tt R 25 7 W3 (P<<0.05). TERATAMIMR, AR R i /0 4UR 28
TR EEAK, (A AR S e 0y Bl T 500 Sy o, 7EiE 12 h BHkE(E, BK)E TR, (A
K 24 h 5iiE 24 h S22 SOR R TR R R B o SR RO T RNA T B BOKE TR, B
EASTREASARE ., FIRILEYR, TR AR Rt AR R 2 B (o T MIARBRFR), H o HTE
SRR IS, (A5 24 h B 22 R R E; MR PR RAEE D, K2 B EM
o Wl F AT LA AR B R, LR 2 IR R RO RS . BET PR R BT, T
39 h I IKIEME, BES W TR (P<0.05), EKEEARZE.

B 3.0
25¢
T‘?‘) 20r

L5+

/(mg

}_,
a 10
0.5

0
0 3 6 9 12 24 RW24 0 3 6 9 12 24 RW24

Ab PRI 8]/h pstingiany

—_ —_
N8 N
T T

KRR ZE/(mg-g ™)
(=]

0.4
0
0 3 6 9 12 24 RW24 0 3 6 9 12 24 RW24
REFRINA)/h LE BRI A /B
E0.10 - F o5
008} T 04t i
fon & b
2 0.06 | £ 03 be
= e cd a bed bed
% 0.04 B 02} b d
#\a}é K% . b ab) b, b
3 & |
0.02 501
0 0
0 3 6 9 12 24 RW24 0 3 6 9 12 24 RW24
MLFRES 8] /h ASFETE] /h

— AT = BN = AT AR = AAERHR
AN BRI — RO I] — BN AL S 7] 2 53 5.5 (P<0.05).,

B 1 FTFMag g RENT 2P YRSt P EFBRL S A BRE YRR E 5 #0h T
Figure I ~ Changes of total flavonoids and 5 flavonoids in root and leaves of 2 species of Asteraceae under drought and rehydration
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0.20

B2 MYBI2 # 3 it
Figure 2 Phylogenetic tree of MYB12
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