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Abstract: Oncidium is an important fresh-cut flower in the market because of its unique flower pattern and brilliant
color. The petals of Oncidium are highly susceptible to flower diversity. RNA extraction and transcriptome analysis were
performed on the lateral petals of O. flexuosum ‘Honey Angel” and variants with two lateral petals converted into lips to
explore the molecular mechanism regulating the labialization of Oncidium lateral petals. A total of 45 525 415
high-quality reads were obtained from the sequencing results and 52 253 unigenes were identified. The seven databases
of NR, Swissprot, PFAM, GO, NT, KO and KOG were used to annotate gene functions and annotated to 31 828, 23 174,
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21 369, 21 367, 20 830, 10 523, 6465 unigenes. Upon expression comparison,3120 differential genes were obtained
between O. flexuosum ‘Honey Angel” and the mutant. A total of 1537 differentially expressed genes were annotated into
three functional groups: biological processes, cellular components and molecular functions. KEGG functional enrich-
ment analysis enriched 690 differentially expressed genes into different metabolic pathways, with the most genes en-
riched by metabolic pathway. To date, the study of lip formation in orchids has focused more on the MADS-box gene
family, not only five significantly differentially expressed MADS-box genes were screened in this transcriptome data,
but also other transcription factor such as NAC, TCP, MYB and WRKY that may be related to the lip formation in On-
cidium were also discovered. RT-qPCR was used to verify the expression of key genes, and the quantitative results were
consistent with RNA-seq data, most of the genes were highly expressed in the lip-like lateral petals, indicating that the
genes may positively regulate the development of the lip of Oncidium. In summary, this study excavated a large number
of key transcription factors involved in the variation of labialization in Oncidium, which would provide a certain refer-

ence for the study of the molecular mechanism and regulatory network of lip formation of orchid.
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labialized varieties flowers
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Fig. 2 Volcanoplot of differentially expressed genes in
transcriptome of Oncidium lateral petals
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Fig. 3 GO functional enrichment of differentially ex-
pressed genes in Oncidium lateral petals
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Tab. 1 Differentially expressed transcription factors associated with labialization variation in Oncidium lateral petals
JL[A ID Gene ID Fr%s Annotation Yt S A Description Log; (fold change)

Cluster-10510.4816 ADJ67237.1 MADS1; MADS box transcription factor 1 13.467
Cluster-10510.1587 ADJ67240.1 MADS10; MADS box transcription factor 10 6.4071
Cluster-10510.27791 ADJ67241.1 MADSI11; MADS box transcription factor 11 1.8286
Cluster-10510.12679 ADJ67239.1 MADS7; MADS box transcription factor 7 -1.1659
Cluster-10510.13070 ADJ67234.1 MADSS5; MADS box transcription factor 5 —2.5449
Cluster-10510.24492 AV000700.1 WRKY1; WRKY transcription factor 28-like -2.1117
Cluster-10510.12328 ATU32558.1 TCP1; TCP-like protein 1.3815
Cluster-10510.9271 ATU32522.1 TCP2; TCPIl-like protein 1.3949
Cluster-10510.1026 XP_020697724.1 NAC1; NAC domain-containing protein 2.4272
Cluster-10510.15575 PKU72007.1 MYBI1; Myb-related protein 305 —6.3881
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Fig. 5 Evolutionary tree analysis for differentially expressed transcription factors of Oncidium lateral petals
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Fig. 6 RT-qPCR verification for differentially expressed genes in transcriptome of Oncidium lateral petals
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