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Abstract: Objective To systematically identify the R2ZR3-MYB transcription factor family in Xuanmugua(Chaenomeles speciose)
based on transcriptomic and metabolomic data, and to screen key candidate genes potentially involved in the regulation of flavonoid
biosynthesis. Methods Transcriptome and metabolome databases were constructed using different tissues of C. speciosa. The R2R3-
MYB transcription factor family was systematically identified based on full-length transcriptome data. Subsequently, the sequence
characteristics, phylogenetic relationships, and tissue-specific expression patterns of these genes were analyzed. Results A total of
31 R2R3-type CsMYB genes were identified from the transcriptome data of C. speciosa. Based on phylogenetic analysis with
Ninanjie(Arabidopsis thaliana) and Yueji (Rosa chinensis), we classified these genes into 11 subfamilies. Members within the same
subfamily showed similar conserved motifs and gene structures. Flavonoids, including catechin and epicatechin, were significantly
enriched in the pulp and peel. The 31 CsMYB genes exhibited differential expression patterns across various tissues of C. speciosa,
among which 14 CsMYB genes, such as CsMYBI, CsMYB21, and CsMYB25, were highly expressed in the peel or pulp. Further
correlation analysis revealed that six candidate genes, including CsMYBI, CsMYB2, and CsMYB14, were significantly and positively

correlated with the accumulation of multiple flavonoids, such as catechin and epicatechin. These results were further validated by RT-
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gPCR. Conclusion This study provides the first systematic identification of the RZR3-MYB transcription factor family in C. speciosa

and screens key CsMYB genes potentially involved in the regulation of flavonoid biosynthesis. These findings provide a reference for

subsequent functional verification of candidate genes and lay a foundation for elucidating the molecular mechanisms underlying the

quality formation of C. speciosa.
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Table 1 Primer sequences for R2ZR3-MYB genes and reference genes
H L1 (5°-3 TEGIY (5°-37)
CsTUB ATTGAGCGACCGACCTACAC CATATGAGGAAAGCATAAAG
CsMYBI TGTCTCCGTCGTCTCAAGTTTTCA GGATCAACGGCCATAGCTGATG
CsMYB2 AGCCCGTCCGGATCCGATTTG GGGTCTCGTAAGGGGGGTGAA
CsMYB14 TTGGAGATCCTTGCCAAAAAAAGCT GGGGTTATGTTGCCTCTCTTTATGT
CsMYB19 GCTCTTTCTGAGGCTCTCTCCATTG AGCCTCAGAAAGAGCTTGCTTGGCC
CsMYB21 CTGCGATGGTTGAACTACCTAAGAC CCTTCCAGCTATCAAAGACCATCTG
CsMYB25 CCTCCCACAGAGAACTGACAATGAC GCCTTCAGTGCCTCCTTCTGCAGCT
®2 EXRRTEERRLN IR
Table 2 Statistics of sequencing data from different tissues of C. speciose
FEA raw reads clean reads clean bases 020/% 030/% GC/%
Cs-F-1 38529 408 38529 144 5709 608 476 99.35 97.60 46.95
Cs-F-2 40 059 838 40 059 598 5909 496 130 99.45 97.97 47.05
Cs-F-3 36 629 090 36 628 882 5424 295 558 99.39 97.76 46.93
Cs-L-1 40 055 326 40 055 124 5898 621 174 99.45 97.98 46.37
Cs-L-2 40 034 636 40 034 416 5914 433 362 99.36 97.64 46.59
Cs-L-3 40 054 588 40 054 308 5912422 838 99.39 97.74 46.48
Cs-P-1 40 028 612 40 028 366 5904 841 518 99.47 98.04 46.74
Cs-P-2 40 033 932 40 033 692 5905 853 714 99.38 97.71 46.54
Cs-P-3 40 007 448 40 007 234 5913 736 082 99.41 97.84 46.50
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Fig. 1 Analysis of differential genes in transcriptome of C. speciose
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Fig.3 Heatmap of flavonoid distribution in different tissues of C. speciose
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%3 R2R3-MYB EARKEEUMRSH
Table 3 Physicochemical property analysis of the RZR3-MYB protein family in C. speciose

EHAK HERE NS THRE Sha PRERI WA LRSSk BAEEN
CsMYBI 319 34 564.01 8.87 61.99 68.18 —0.529 4%
CsMYB2 315 34211.76 8.57 61.21 73.02 -0.460 2 Az
CsMYB3 315 34 125.52 8.27 60.94 72.10 -0.476 2 A%
CsMYB4 281 30972.64 6.98 60.59 63.91 -0.674 2 Az
CsMYB5 287 30356.30 5.63 58.76 60.17 —0.729 4%
CsMYB6 254 28 443.31 9.04 4631 73.82 —0.695 4%
CsMYB7 254 28383.26 9.04 45.46 74.96 —0.667 4%
CsMYBS 206 23 600.51 7.94 56.06 69.13 -0.922 2 A%
CsMYB9 231 26 184.57 6.42 57.52 78.96 -0.656 il kA
CsMYBI10 205 23 584.50 7.7 46.39 78.00 —0.844 il 1ok
CsMYBI11 351 39 602.97 9.35 46.91 75.36 -0.594 2t
CsMYBI12 198 23032.13 9.51 69.29 69.44 -0.860 il ok
CsMYBI3 255 28269.16 8.80 48.53 76.59 -0.622 2 %
CsMYBI14 292 33 087.20 9.30 4291 68.46 -0.970 2 A%
CsMYBI15 265 29 477.64 9.01 4437 88.00 -0.509 il kA
CsMYBI16 373 39 938.34 7.70 48.05 69.68 -0.629 il ik
CsMYB17 238 25945.86 9.33 58.25 67.65 -0.571 il ok
CsMYBI8 490 53 659.17 5.16 49.14 69.76 -0.703 2t
CsMYBI19 371 41 248.48 6.23 43.66 64.74 -0.804 il ks
CsMYB20 249 28 560.71 771 55.13 63.82 -1.001 4 A%
CsMYB21 286 32231.56 8.53 52.52 76.71 -0.639 il 1ok
CsMYB22 245 28 775.23 8.78 60.25 62.90 -0.972 il 1ok
CsMYB23 245 28 741.22 8.78 62.47 64.49 -0.965 il ks
CsMYB24 325 36 602.76 6.51 46.50 68.40 —0.763 4 %
CsMYB25 342 38 287.65 8.75 51.94 65.41 —0.782 4 %
CsMYB26 196 23 064.23 8.62 55.70 82.55 —-0.814 il 1ok
CsMYB27 283 32 621.85 8.62 4891 69.26 -0.806 4 A%
CsMYB28 230 25 836.82 9.89 57.27 70.78 -0.670 4 A%
CsMYB29 354 40393.95 9.41 59.11 76.67 -0.822 2tz
CsMYB30 304 34329.27 6.67 43.33 57.11 -0.819 2tz
CsMYB31 307 33 164.03 8.57 51.73 58.83 -0.667 Eilli b

R2
- -QE ~I;IG§§% %s‘g';KAQL&RQEKs*M xNiLéPE
20 30 40 50
R3

bits

*aiRGEze Fot TewHaut OB [AceL PORTONSTANY et

K FE/bp

4 B R2R3-MYB ERRTFEHIE
Fig. 4 Conserved domains of R2ZR3-MYB proteins in C. speciose
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Fig. 5 Analysis of conserved motifs and gene structure in C. speciose
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Fig. 6 Phylogenetic tree construction of RZR3-MYB members from C. speciosa, Arabidopsis thaliana, and Rosa chinensis
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Fig. 7 Expression pattern analysis of RZR3-MYB gene

family members in C. speciosa
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Fig. 8 Correlation analysis of R2ZR3-MYB gene family members in C. speciose
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Fig.9 RT-qPCR detection of six R2ZR3-MYB family members in different tissues of C. speciose
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