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Table 1 The sequences of specific primers used for qRT-PCR analysis
AR 1D EE 5l (5'-3") Ry 3l 4 530 (5'-3") 7= 4 K bp
103483370  GACGGATTCATCGCCAGAGA CGCAACGGTAGAAGACTGAGA 109
103487960  CATTCTCCTCCTCGCCTTCTG AATCCTCATACGCCGCTTCAA 239
103501132 TGTGGAACTGGATTGGTGGAA AGAAGTGACTCGGCGATGAAT 137
103502767  TGCTATCTATATGCTTGGTCCTTGT TCACCTTCAATCTTGCTGACTATCT 109
103494366 ~ GCCTTCTGCTCCTCCTCTTC TCGTTCTGTCTTGTGCCTCTC 152
103492528  TGAACGAGAGCGAGACAGAA TGGTCATAAGTCACAGAGCCTATT 146
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Fig.1 Effect of different storage temperatures

on the firmness of Jiashi melon
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Fig.2 Effect of different storage temperatures on the activity of PE and B-Glu in Jiashi melon
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Table 2 Expression of softening-related genes in Jiashi melon at 21 °C
21 C
A A ID log, ratio (# A/0 d) P1a KEGG =&
12d 24 d 12d 24 d
103482819 -1.66 -6.55 1.42x107% 9.56x10~* EGase [EC:3.2.1.4]
103483370 3.82 2.68 4.77x107* 1.60x10™" PE [EC:3.1.1.11]
103483991 -1.81 -1.83 2.10x107 1.25x10™* PE [EC:3.1.1.11]
103488410 -2.11 -2.04 1.06x107* 3.64x107 B-Xyl [EC:3.2.1.37]
103492048 -1.72 -6.91 2.91x10™7 2.04x107>° B-Glu [EC:3.2.1.21]
103492646 -1.57 -1.65 2.92x107 9.67x10° B-Gal [EC:3.2.1.23]
103493091 -2.57 -2.95 1.58x10% 5.83x10% EGase [EC:3.2.1.4]
103493318 1.08 -2.53 1.87x10~* 6.17x10% PG [EC:3.2.1.15]
103499972 3.65 2.16 4.21x10% 8.22x107° EGase [EC:3.2.1.4]
103503132 -1.20 -2.92 1.34x10* 5.79x10° B-Gal [EC:3.2.1.23]
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Fig.5 Heatmap of DEGs with opposite regulating patterns
between 21 C and 3 °C
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Table 3  Down-regulated expression of softening-related genes in Jiashi melon at 3 °C storage

3C
X R ID log, ratio (% 4/0 d) P1a KEGG =&
12d 24 d 12d 24 d
103499202 -1.78 -2.79 1.83x107'% 1.80x107 PE [EC:3.1.1.11]
103487960 -1.04 -2.88 8.71x107 1.89x107% PE [EC:3.1.1.11]
107992140 -1.41 -2.56 3.03x107 7.77x107 PE [EC:3.1.1.11]
103497772 -1.25 -1.88 9.71x107' 8.68x1071 B-Glu [EC:3.2.1.21]
103497095 -2.17 -2.95 1.21x10% 3.10x107® B-Glu [EC:3.2.1.21]
103502767 -1.91 -2.24 7.07x107" 4.58x107™ B-Glu [EC:3.2.1.21]
103501132 -1.68 -1.37 1.72x107% 5.83x10™" B-Glu [EC:3.2.1.21]
103489218 -2.12 -2.28 7.65x1075 4.75x10™" B-Glu [EC:3.2.1.21]
103488476 -3.37 -3.51 1.68x107 1.18x10™ B-Glu [EC:3.2.1.21]
103489355 -1.81 -3.09 6.90x10 1.91x107 B-Glu [EC:3.2.1.21]
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(8E% 3)
3C
AR ID log, ratio (#4/0 d) P1E KEGG ##
12d 24 d 12d 24 d

103489515 -1.07 -1.26 4.11x107%¥ 1.46x107* B-Gal [EC:3.2.1.23]
103500059 -1.96 -2.08 2.48x107% 4.60x10% B-Gal [EC:3.2.1.23]
103504315 -2.35 -1.58 1.55%10™" 9.88x10” B-Gal [EC:3.2.1.23]
103502003 -1.54 -1.40 3.64x10™% 1.52x107" B-Gal [EC:3.2.1.23]
103492528 -2.38 -2.60 6.23x10™ 6.93x10% B-Gal [EC:3.2.1.23]
103492389 -2.54 -3.10 4.05x10® 1.22x10° B-Gal [EC:3.2.1.23]

®4 05 CEEEMFTMMNKRUBXERTEARIEER

Table 4 Down-regulated expression of softening—related genes in Jiashi melon at 0.5 °C storage

0.5 C
A ID log, ratio(# 4/0 d) P1a KEGG ##
12.d 24 d 12.d 24 d
103499274 -1.31 -1.51 3.00x10™ 3.83x107'" PE [EC:3.1.1.11]
103503123 -1.72 -1.18 1.77x107° 3.58x107 PE [EC:3.1.1.11]
103499643 -2.01 -2.65 2.37x10™" 6.12x107" PE [EC:3.1.1.11]
107992140 =2.75 -1.78 2.96x107"° 6.53x10°* PE [EC:3.1.1.11]
103492385 -2.00 -1.51 6.76x10™%> 2.15x10™ PG [EC:3.2.1.15]
103484880 -1.97 -2.12 1.11x10* 1.45x10% B-Glu [EC:3.2.1.21]
103504166 -1.62 -2.86 1.78x107 6.57x10> B-Glu [EC:3.2.1.21]
103502767 -2.01 -3.51 8.52x10°* 4.91x107 B-Glu [EC:3.2.1.21]
103494776 -2.54 -2.52 1.73x107™" 2.31x10% B-Glu [EC:3.2.1.21]
103491100 -2.64 -2.11 2.11x10™ 1.87x10™* B—-Glu [EC:3.2.1.21]
103501132 -1.51 -2.72 4.54x107 1.95x10™" B-Glu [EC:3.2.1.21]
103489355 -2.01 -5.30 7.78%107 5.77x107" B-Glu [EC:3.2.1.21]
103499101 -1.99 -1.11 1.42x10™" 3.74x10™" B-Gal [EC:3.2.1.23]
103502003 -1.18 -2.38 1.66x10°* 2.17x10* B-Gal [EC:3.2.1.23]
103492528 -1.26 -1.92 6.33x10™" 2.82x10% B—Gal [EC:3.2.1.23]
103503204 -3.35 -5.13 4.50x10* 2.73x10% B-Gal [EC:3.2.1.23]
27 3 /I\;’Efg ‘FEEJ:E*E 9&% E"];Eij_‘_.7k _qzﬁ*ﬁ. 3°C-0.5°C 21°C-0.5°C 3°C-05°C  21°C-0.5°C
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Fig.8 Expression analysis of common DEGs
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Transcriptome Analysis of Firmness Change in Jiashi Melon Fruit

at Different Storage Temperatures
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Abstract The aim of this study was to examine the softening mechanism of Jiashi melon during postharvest storage, and

assess differences in the expression of genes involved in fruit softening under different storage conditions. RNA-sequenc-

ing was employed to characterize the transcriptomic profiles of Jiashi melon that were stored at 21, 3 C and 0.5 °C for

0, 12, 24 d. A total of 118 softening—related genes were obtained. Among these genes, 68 genes presented opposite ex-

pression pattern between 3 °C and 21 °C, and 69 genes presented opposite expression pattern between 0.5 °C and 21 °C.

At a storage time of 12d, 10 common differentially expressed genes (DEGs) were obtained among 21 C-3 C, 21 C-0.5

C, and 3 C-0.5 C groups. Relatively, at a storage time of 24 d, 17 common DEGs were obtained among 21 C-3 °C,

21 C-0.5C, and 3 C-0.5 C groups. The key genes that played an important regulatory role in the softening process

have been screened and verified by qRT-PCR. The results showed that the softening was delayed at low temperatures by

regulating the expression of key softening-related genes. The results provide a theoretical basis for further studies on the

softening mechanism and preservation of Jiashi melon.

Keywords Jiashi melon; softening; low temperature storage; transcriptomics



