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Abstract: The molecular mechanism of the formation of flower diversity is still unclear. In this study, the transcriptome
and microRNA sequencing of Dendrobium officinale and D. loddigesii flower organs were performed, and the
miRNA-mRNA network and target protein interaction network were constructed by cytoscape and compared at the mo-
lecular level. The results of transcriptome studies showed that mRNAs related to flower development had MADS-box
AP3 gene, hormone genes, etc. The miRNA-mRNA network analysis showed that the differentially expressed miRNAs
and mRNAs were involved in the differential formation of floral pattern, and miR5179 and its target genes AP3, miR160
and their target genes ARFS, miR164 and its target genes NAC021, miR159 and the target genes GAM1, bdi-miR159 and
the target genes CKX9, miR167b-3p and the target genes ANT may be involved in floral pattern formation, and the above
miRNA was upregulated in D. officinale. The protein interaction pathway showed that two kinds of dendrobium had the
key gene of AP3, D. loddigesii lacked four genes: CUL1, TIR1, TIRLA and RBS; there weret wo differentially expressed
ARFs genes in the auxin response interaction pathway of two Dendrobium, and D. loddigesii lacked one ARFI gene; D.
loddigesii flora specifically possessed the protein interaction pathway of auxin signal transduction target genes constituted
by the NACO21 gene. Differential expression of miRNAs/mRNAs in D. officinale and D. loddigesii and protein interaction
of target genes may be the main mechanisms leading to the difference between the two Dendrobium flower types.
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Fig. 1  Fully open floral organs of D. officinale
(A) and D. oddigesii (B)
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Fig. 2 Statistics of genes involved to floral
development in D. officinale
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Fig. 3 Statistics of genes involved to floral
development in D. loddigesii
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Tab. 1  Statistical of the miRNA and its target genes involved in floral pattern development in
miRNA-mRNA regulatory network
L £ i TP_1vsMH 2 . TP_1vsMH 2 Nr 7B
miRNA o
Gene name (log-FC) (log2FC) Nr description
MADS16 —0.768 830 261 30 osa-miR5179; —1.622 324 61593 MADS-box transcription factor 16-like [Dendrobium cate-
(LOC110106631) bdi-miR5179 natum]
MADS16 1.109 557 191 60 osa-miR5179; —1.622 324 61593 MADS-box transcription factor 16 [Dendrobium catenatum]
(LOC110093040) bdi-miR5179
MADSL16 -2.072 810 395 28 o0sa-miR5179; —1.622 324 61593 MADS-box transcription factor 16 [Dendrobium catenatum]
(LOC110103364) bdi-miR5179
MADS16 0.553 360 403 33 bdi-miR5179; —1.622 324 61593 MADS-box transcription factor 16 [Dendrobium catenatum]
(LOC110096227) 0sa-miR5179
AP2-3 —-0.786 369 378 60 miR172 —-0.058 359 940 00 APETALAZ2-like protein 3 isoform X1 [Dendrobium cate-
(LOC110107829) natum]
AP2 0.682 606 379 14 miR172 —0.058 359 940 00 AP2-like ethylene-responsive transcription factor TOE3
(LOC110095317) isoform X1 [Dendrobium catenatum]
AP2 —1.824 070 389 73 miR172 —0.058 359 940 00 AP2-like ethylene-responsive transcription factor TOE3
(LOC110097153) [Dendrobium catenatum]
NACO021 2.926 867 836 60 miR164 —1.424 862 521 69 NAC domain-containing protein 21/22-like[Dendrobium
(LOC110116607) catenatum]
NAC021 3.566 692 272 30 miR164 —1.424 862 521 69 NAC domain-containing protein 21/22[Dendrobium cate-
(LOC110104882) natum]
GAM1 4.058 220 420 70 miR319/159 0.551 705 000 00/ transcription factor GAMYB isoform X1 [Dendrobium cate-
(LOC110091872) —-1.113 824 573 00 natum]
GAM1 1.515427 374 20 miR319/159 0.551 705 000 00/ transcription factor GAMYB isoform X1 [Dendrobium cate-
(LOC110114505) -1.113 824 573 00 natum]
TCP2 0.623 023 112 54 miR319/159 0.551 705 000 00/ transcription factor TCP2 [Dendrobium catenatum]
(LOC110093292) —1.113 824 573 00
TCP24 —0.043 670 325 15 miR319/159 0.551 705 000 00/ transcription factor TCP24-like [ Dendrobium catenatum]
(LOC110114709) —-1.113 824 573 00
TCP2 —0.570 975362 11 miR319/159 0.551 705 000 00/ transcription factor TCP24-like [Dendrobium catenatum]
(LOC110094248) —-1.113 824 573 00
TCP3 —0.192 780 588 84 miR319/159 0.551 705 000 00/ Transcription factor TCP3 [Dendrobium catenatum)]
(LOC110094779) —-1.113 824 573 00
ANT —1.132 614 587 44 vca-miR167b-3p —3.000 836 239 18 AP2-like ethylene-responsive transcription factor ANT
(LOC110101314) [Dendrobium catenatum]
CKX9 -2.019 303 535 24 bdi-miR159¢ —1.766 370 985 55 cytokinin dehydrogenase 4-like[ Dendrobium catenatum]
(LOC110102256)
ARF 12 —0.111 328 536 76 miR167 —0.522 373 360 00 auxin response factor 12 isoform X1 [Dendrobium cate-
(LOC110112646) natum]
ARF 17 0.474 397 750 04 miR167 —0.522 373 360 00 auxin response factor 17-like [Dendrobium catenatum]
(LOC110104921)
ARF18 4.009 699 676 01 miR160 0.745 670 000 00 auxin response factor 18 isoform X1 [Dendrobium cate-
(LOC110109117) natum]
AFR18 1.303 956 073 39 miR160 0.745 670 000 00 auxin response factor 18 [Dendrobium catenatum]
(LOC110102977)
AFR17 2.057 551 206 44 miR160 0.745 670 000 00 auxin response factor 17 isoform X1 [Dendrobium cate-
(LOC110112371) natum]
AFR18 —0.093 840 471 84 miR160 0.745 670 000 00 LOW QUALITY PROTEIN: auxin response factor 18-like

(LOC110091857)

[Dendrobium catenatum]
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Fig. 4 miR167 (A), miR160 (B), miR5179 (C), miR159 (D) regulatory network
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Fig. 6 miR159 regulatory network
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A: Protein interaction pathways related to floral type formation (MADS-box) and auxin response;
B: Protein interaction pathways related to the auxin response.

B7 #REAMBEREREEEEE

Fig. 7 Diagram of target gene protein interaction pathways in D. officinale
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A: Protein interaction pathways related to floral type formation (MADS-box) and auxin response;
B: Protein interaction pathways related to the auxin response; C: Pathways related to auxin.
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Fig. 8 Diagram of target gene protein interaction pathways in D. loddigesii
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