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Fig.2  Sereening and analysis of differentially expressed genes
A. The number of differentially expressed genes; B. A heat map of differential gene expression; In the figure, the
X-axis represents different samples, and the Y-axis represents differential genes. C. A scatterplot of all expressed
genes in the sample; D. A voleano plot for differential gene expression
90 1 =t A 424
GO A L ]3} 17 ] 2
4 2 8 i Bt At
£HH JHu £H 5 2H £ & ‘Zq:l];?:(hihz
25 8
o g L fr»i’xj o ] =
5 GO = i ot iy
SE
Al N H
s
287 123 89 =
] =
89 86 0 ?l,”,}'d a B
KT g ry ] i
Hid | 1<
5 GO . s 14,15 il
] &
~ ~ i i} IJL (R - ‘:l'_,\
T fé:ﬁ”- 63 || =
07 i 10 1 | 102
563 141 27 10 14 P 40 R
GO I A R G :R’“-i l" i |

GO: 0044710 (

single-organism metabolic process) o

GO X #ft#% DEG %H Y #1183 GO 2%
GO: 0030976 ( Fig.3 GO classification of DEGs
o o X avis represents DEG number: Y axie renresents GO function classification
thiamine pyrophosphate binding)  GO: v o

200 400 600
BEEHRA

B3 2Rk GO Thig 42 E



315
0004737( pyruvate decarboxylase activity) o 3 GO
GO o
GO

GO P ()

Fig.4 GO functional enrichment of DEGs
The branches in the figure represent the inclusion relationships and the scope of functions defined from top to bottom is getting
smaller and smaller. The box represents the top 5 enriched GO terms and is displayed together with the associated GO term through
inclusion relationships. Each node shows the name of the term and the corrected P—value of the enrichment analysis. The darker col—

or (red) indicates smaller P-value and higher enrichment level
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Fig.7 Comparison of down-regulated genes related to flooding stress in RNA-seq and qRT-PCR
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Fig.9 Pathways of ethylene metabolism in pitaya fruit
The red in the figure represents the up-regulated genes in the roots of pitava, and the green represents down-regulated genes
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Differential Gene Expression of Pitaya Root Induced
Under Flooding Stress

YAN Zhen QI Zhao XIONG Rui LIU Chengli XU Min WEI Shuangshuang RUAN Yunze TANG Hua
( Institute of Tropical Agriculture and Forestry / Hainan Key Laboratory of Sustainable Utilization of

Tropical Biological Resources Hainan University Haikou Hainan 570228 China)

Abstract: The RNA-Seq sequencing technique was used to sequence the root system of pitaya under flooding
stress and the difference of gene expression between the flooded group and the control group was compared. The
expression characteristics of the differentially expressed genes were analyzed and verified by qRT-PCR to explore
the molecular mechanism of flooding stress and explore genes related to flooding tolerance. The results showed
that there were 1 481 differentially expressed genes in the root system of pitaya under flooding stress including
925 up-regulated genes and 556 down-regulated genes. Their functions were mainly enriched in sugar metabo—
lism carbon metabolism nitrogen metabolism ethanol metabolism amino acid biosynthesis phenylalanine me—
tabolism plant hormone signal transduction and so on. It can be seen that flooding stress has a great effect on
the basic metabolism of pitaya root but the root system of pitaya can provide the energy required for the survival
of pitaya through glycolysis ethanol fermentation and alanine fermentation to reduce the adverse effects of flood—
ing stress on pitaya. And flooding stress induced ethylene synthesis to regulate the stress response of pitaya so
that the pitaya showed a certain tolerance to flooding stress.

Keywords: Pitaya; flooding stress; transcriptome sequencing; differentially expressed gene
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