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Two Neighboring CYP450s Orchestrate Quercetin-Mediated Defense 5,, Gembloux
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and Growth in Tartary Buckwheat . ‘
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Introduction . Resuts

Quercetin, a key flavonoid in Tartary buckwheat 1
(Fagopyrum tataricum), plays a dual role in enhancing |

Phenylalanine

plant defense and human nutritional health. Through E . I . .. A - : e oet oe:

a genome-wide association study (GWAS) of quercetin ; . .. B i R ERAAE
content, we identified a significant locus containing ikl \ B B ooz L T

four tandemly duplicated CYP450 genes. Functional B T ——— B Bl K g s
studies revealed that two adjacent homologous genes, S ) L e e . .. rrinGuaeseant /i“‘

‘FtCYP81-a’ and ‘FtCYP81-b’, exhibit functional e T | g Spm—— > Lousoonmd 5 o5 Chh
divergence despite their high sequence similarity. G R l N ey oo TR
‘FtCYP81-a’ is regulated via the jasmonic acid (JA) . | e e oD Y
signaling pathway by the interaction between the BRI oo T e e SR
FtMYB2 transcription factor and the virulence protein s R A

“RsSpe-Sdh”, primarily enhancing quercetin o e o 4. The overexpression of FtCYP81-b in Tartary buckwheat
accumulation in roots to improve resistance to 1. Two P450 gene potentially associated with quercetin and hairy root, the contents of quercetin, rutin, naringenin
Rhizoctonia solani. In contrast, ‘FtCYP81-b’ is significantly induced by jasmonic acid was identified based increase.

modulated by transcription factor FtNAC2 and

specifically influences quercetin levels in seeds,
thereby affecting seed size. These findings reveal a No infestation _Infestation
novel mechanism by which gene duplication drives Col-0
functional specialization in secondary metabolism and

on GWAS and JA transcriptome.

member shp

N
o
]

Cluster 9 0.8 06 04 0.2

I
—
|

(o]
]

6-

4-

]
=)
|

2-

Relative expression of FtCYP81-b

provide crucial genetic targets for the synergistic F ’gg s81- ¢ 0

improvement of disease resistance and yield in A% OE#{ OFi2 OF#s
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* The identification of candidate genes was o $ s
achieved by integrating genome-wide association : 5. FtCYP81-b is regulated by FtNAC2 but not by FtMYB2.
analysis with jasmonic acid transcriptome data. £ ) FtNAC2 upregulates gene expression by binding to and
* Overexpression lines were generated through the 0.0~ 00 e activating its promoter.
] . . & & & & & FFF
use of stable genetic transformation techniques, Q&@%"&@%‘@%" @e%‘@e%‘f‘ .
and their phenotypes were subsequently ns ns
observed 2. Overexpression of FtCYP81-a in Arabidopsis results in co- B OOHOOOS® ST T
: : i i ' i ' orH @ DM e, :
« The molecular mechanisms were elucidated |n.creased resistance against R. solani in comparison to the T, G g 2 o
through the study of the regulatory pathways. wild type. or P POeBGe 5
W
. .. N . Indel+12bp Probe + OE#3 @ .“..- Ko E
.. . . Quercetin :::: 12bp Probe + KO#1 ““.~ .. 3
.. ... Quercetin-7-0-glucoside 1".]:0 Total Protein + + KO#2 .“m E
Reference H B o e
.. Catechin - 55KD ﬂi@%ﬂb o,%\ o’%" oﬁg
.. Epicatechin 40KD 0 *’ *’ *'
H .. Kaempferol-3-0-p-D-glucoside 35KD 800 -
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3. FtCYP81-a is regulated by the interaction between the

FtMYB2 transcription factor and the virulence protein “RsSpe-
Sdh”, enhancing quercetin accumulation.

Conclusion

QJAS SR * Upon Rhizoctonia solani infection, jasmonic acid signaling is
N rapidly activated. The fungal effector protein RsSpe-Sdh
interacts with the host transcription factor FEMYB2, directing
— Hard it to the MRS cis-element in the FtCYP81-a promoter to
activate gene expression. This leads to quercetin
‘ accumulation that enhances ROS scavenging capacity and
chré6 pathogen resistance..
e Simultaneously, FtCYP81-b is independently regulated by
= S FtNAC2 under JA signaling. While its overexpression
promotes quercetin biosynthesis, it reduces seed size and
grain weight, revealing a trade-off between defense and
growth.
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