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Abstract: Dendrobium nobile has a high ornamental value and is one of the important parental plants in the hybridiza-
tion group of Dendrobium. To explore the physiological and molecular mechanisms of D. nobile flowers in response to
high-temperature stress, this study combined water potential, cell membrane permeability monitoring, ethylene-related
compound content determination, and transcriptome analysis. Treatment groups were subjected to 36 ‘C high-temperat-
ure stress for 5 h, 10 h and 24 h, with a normal temperature culture as the control. The physiological characteristics of
D. nobile flowers under 36 ‘C and the transcriptome response to high temperature were studied. The results shoed that
36 ‘C high-temperature stress had almost no effect on the water status and cell membrane permeability of D. nobile
flowers within 24h. The content of ethylene precursor (ACC) in the flowers significantly increased in all three
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high-temperature treatment groups compared to the control (Dno-CK). The number of differentially expressed genes
between the 5 h high-temperature treatment and the control group (Dno-CK vs Dno-5h), the 10 h high-temperature treatment
and the control (Dno-CK vs Dno-10h), and the 24 h high-temperature treatment and the control (Dno-CK vs Dno-24h) was 25
204, 25 528 and 26 878, respectively, with the number of genes up-and downregulated was approximately 1 : 1. As the

duration of high-temperature stress increased, the total number of differentially expressed genes in D. nobile flowers
gradually rose. KEGG enrichment analysis showed that the differential genes of the three comparison groups were en-
riched to the monoterpene biosynthesis pathway, indicating that high temperature promoted the synthesis of volatile
terpenoids in D. nobile. Functional enrichment analysis indicated that most of the differentially ex-pressed genes in re-
sponse to high-temperature stress were enriched in pathways related to genetic information processing and metabolic
pathways, with the highest number of differential genes in the nucleotide excision repair, starch and sucrose metabolism,
and protein processing in the endoplasmic reticulum pathways. This suggests that high temperature stimulates D. nobile
flowers to enhance various metabolic activities in response to heat stress. Screening of differentially expressed genes
revealed that heat shock protein (HSP) genes in D. nobile flowers were significantly up-regulated in response to
high-temperature stress. The HSP genes responding to high-temperature stress within 24 h in D. nobile flowers were
primarily the HSP20 genes, followed by the HSP90 genes. Further research on the heat re-sponse genes of D. nobile
flowers can focus on the HSP20 and HSP90 genes. This study on the physiological and transcriptome response of
D. nobile flowers to high-temperature stress would provide a reference for heat-tolerant breeding research and theoreti-
cal support for the cultivation of heat-resistant D. varieties.
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Fig. 1 Pictures of D. nobile flower
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Fig. 2 Effect of high temperature stress on electric conductivity, water potential and ACC content of D. nobile
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Tab. 1 Assessment of sample sequencing quality
B FURSE  HIREE A A BOBUAR R o H ﬂigiﬁ Ge wit
Sample Raw reads Cleanreads  Clean bases/Gb  Proportion of valid data/% GC content/%
Q20/% Q:30/%
Dno-CK-1 65696 084 64 469 388 9.67 98.13 98.97 96.59 45.43
Dno-CK-2 52952656 52193220 7.83 98.57 98.94 96.47 45.43
Dno-CK-3 59579406 58949 056 8.84 98.94 99.00 96.71 45.39
Dno-5h-1 49 056 256 48 242 344 7.24 98.34 98.70 95.75 45.54
Dno-5h-2 58509172 57 496 804 8.62 98.27 98.90 96.35 45.25
Dno-5h-3 57492480 56531582 8.48 98.33 98.85 96.22 45.55
Dno-10h-1 56 895420 55764 230 8.36 98.01 98.95 96.55 45.60
Dno-10h-2 55267398 54371444 8.16 98.38 98.85 96.20 45.56
Dno-10h-3 60938120 60 166 866 9.03 98.73 98.91 96.41 45.60
Dno-24h-1 55658000 55102310 8.27 99.00 98.78 95.98 45.34
Dno-24h-2 52981284 52171326 7.83 98.47 98.95 96.53 45.08
Dno-24h-3 66 629 706 65 602 462 9.84 98.46 98.92 96.45 45.52
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» Down: 13 501 -Insigniticant: 24 540

« Down: 12 996 .Insigniticant: 25 235
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Fig. 3 volcano plot of DEGs
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Red boxes represent the same pathways that are significantly enriched for the three comparative combined DEGs.
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Fig. 4 KEGG enrichment analysis of DEGs
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