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Abstract: The coloration of tree peony (Paeonia x suffruticosa) petals, particularly the distinctive blotches
on certain cultivars, represents a pivotal ornamental trait. An analysis of the metabolome in the petals of
tree peony ‘High Noon’ revealed carotenoids and flavonols as the primary pigments contributing to the col-
oration of non-blotched areas, whereas anthocyanins dominated the pigments of blotches. The transcrip-
tome and gRT-PCR results showed that the enrichment of plant hormone signals, R2R3-MYB transcription
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factors, and pigment synthesis pathway-related genes in the differential transcripts of blotches and
non-blotches suggesting their possible involvement in the coloration process of ‘High Noon’ petals. Among
them, MYBs-SG7 and the flavonol synthase gene FLS exhibited pronounced expression patterns within
non-blotches. Transient over-expression of MYBs-SG7 in petunia petals specifically up-regulated the ex-
pression of FLS, further confirming the role of flavonols synthesis related genes in the coloration of non-
blotched areas. These findings not only deepen our understanding of the molecular mechanisms govern-
ing coloration of the blotches in petals of tree peony, but also furnish invaluable insights for targeted color
breeding programs, particularly those leveraging Southwest tree peony as a parental line.
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Table 1 Primer sequences

YRR H bR A LRSI Y 5I(5—3") KIS PP 5I(5'—3")
LIRS CHS TTCTTTAGTCGGTCAGGCG CAAGTGTCCATCAATCGCA
F3'H TGAGTTGTTGCCGTTTGG CCCTTCACATTACCAGCCA
DFR TGCTGAAACCGTGTGTGTC AGGGTCAAATGGGTATCCG
FLS CATTGCTTCCAACTCAAAGG CCACCATCAAACGAATCATC
MYB96-like TTGCGAGGCTTTGTCCTT TCTGAGTTGGTTTGGGCTG
MYBs-SG7 AACCTACAACCGCCTCACAC CCAACATTCCACCACCTTG
Tublin TGATGTTGTGCGAAAGGAG ATCTGTTGGGTGAGTTCCG
SRR CHSa CAACTAGTGGTGTGGACATGCC CACCAGCAAAGCAACCTTGTT
F3H CTGGTGGCAAGAAAGGTGGATT GAGTAGTCTCTTGCCCTTGTTGG
F3'H AGCTGGACGTAGGATTTGTG ATGGATCAGCCCGTTGTAAG
DFR CTCCTTGACAGCCTTGAATGG CAACTAGTGGTGTGGACATGCC
ANS TCTTCCATTGTGCTTTCCCTG GTTGCTGGAGTGTAGTCAGTAG
FLS AAGGAAGTGGAAGGCAAGAAAGG TCAAGCCCAAGCCCAAGAGA
ANR TCTGGACGATACATTTGCTCTGC AAACCCGTAGGAACATCTGAAGC
5GT CCAGTTGTGGCATTTCCTC CCTTTCTCTCCTCCATCCATTA

actin

AGCCAACAGAGAGAAGATGACCCA

ACACCATCACCAGAGTCCAACACA
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Fig. 1 Analysis of the color phenotype and pigment content in petals of tree peony ‘High Noon’
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Fig. 2 Transcriptome analysis of differential expression between the blotches and
non-blotches of ‘High Noon’ petals
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Table 2 The content and differential characteristics of some hormones in the blotches and non-blotches of

peony ‘High Noon’

B /mg g

fekr W5 4 WMERFH R
Bt AEBE
TRA ol ERER 0.308 7.612 LA
IAA-Asp 5|k O R-R AR TR KR 1.050 0 T
1A M| -3 - T A5 TR KR 0 1.642 i
OxIAA AT Wk 2 TR EKER 4318 9.248 i
IAA M| W-3- 2. 1% AR 5.658 12.840 i
2MeScZR 2- BT oK A 4 R & 0.049 0.145 A
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Fig. 3 Expression pattern of flavonoid (A) and carotenoid (B) synthesis pathway genes in the blotches and
non-blotches of ‘High Noon’ petals
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Fig. 4 Identification and expression analysis of genes related to the regulation of flavonoids in ‘High Noon’
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