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Mining and Expression Analysis of Softening Candidate Genes
in Guava Fruit Based on RNA-seq
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Abstract: Guava variants are abundant and fruit texture varies considerably between varieties. The softening
degree of fruit determines its edible taste, transportation, storage and shelf life and other commodity values. In
order to explore the regulatory genes affecting the texture softening of guava fruit, transcriptomic sequencing
was performed on two cultivars, Fenhongmi (crisp) and Xigua No. 2 (soft) at the firm ripening stage and soft
ripening stage. The results showed that the number of differentially expressed genes was the highest among two
varieties at soft maturity stage. GO annotation showed that differentially expressed genes were mainly enriched in
molecular functions such as binding activity and catalytic activity, and KEGG metabolic pathway analysis

showed that differentially expressed genes were mainly enriched in photosynthesis, photosynthetic antenna
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protein, galactose metabolism and plant hormone signal transduction pathways. The difference of texture of the
two varieties in soft ripening stage is closely related to the regulation of cell wall metabolism, lignin biosynthesis
pathway, plant hormone metabolism genes and transcription factors. The up-regulated expression of
J3R85008159 PG and J3R85010291 XTH is an important factor promoting the softening of guava.
J3R85010291 TCH4 may regulate fruit softening by reducing the mechanical strength of cell wall. Down-
regulated expression of lignin synthesis pathway genes (J3R8506005 CAD, J3R8502863 POD,
J3R8507303_POD, J3R8500836 LAC and J3R8507803 LAC) delayed lignin accumulation and promoted
fruit softening. ABA pathway regulatory genes (PYL and SnRK2), ethylene pathway regulatory genes (ETR/
ERS, EBF1/2, EIN3) and related transcription factor family genes (J3R85017767 MYB .J3R85004770 MYB .
J3R8E5004060 NAC. J3R85006932 NAC. J3R85012461 ERF . J3R85010726 bHLH . J3R85003109 bHLH
J3RE5014989 bHLH. J3R85015176 WRKY. J3R85014001 WRKY. J3R85014684 WRKY. J3R85010736

WRKY) may synergistic regulate the expression of cell wall metabolic genes and thus affect the softening process

of guava.

Key words: Psidium guajava L.;fruit texture ; transcriptome ; candidate genes
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Reverse primer sequence(5'-3")

Histone3 GGGCAATTTCACGGACAAGC TGCCCGTAAGTCTGCCCCTA
UGT]I CATCCGAGCGAGTACCAGTC CTCGGAATGGGCAACTCAGT
UGT2 TTCAAGAACCCGAAGTCCCG AGTTCACGCCGGAGTTCAAT
BGAL TCCCTCGGGAACTATGAGCA GTTGAAGATGGCATCGACGC
EXP CTGGTGCTGATCTCCAACGT AGACCCTGAAGTTCTTGCCG
PGl GTCAGGGGAAGATGTGGTGG ATTTGGGGCATTGAGGGGAG
XTH1 TTGAGCACCAATCGAGCTGT GTACCGAGCCTGGTCATAGC
PG2 CGGGGACAATGGGACTATCG CGAGATCTGGATGGTGTCGG
XTH2 AAAGATGGTTCCCGGCGATT GACCAGTTCTGTTCCCCAGG
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Fig. 2 Changes of taste and texture parameters of guava fruit at firm ripe stage and soft ripe stage
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Table 2 RNA-seq sequencing data statistics

FEALT S TG B B A BEC PR PRI AR BE SR (%) Q20(%) Q30(%) GC (%)
Sample number Raw reads Clean reads Error rate GC content
FHM-S-1 47396584 46918538 0.0245 98.24 94.70 49.64
FHM-S-2 46286836 45898036 0.0245 98.24 94.69 49.60
FHM-S-3 65848230 65183046 0.0244 98.27 94.81 49.96
FHM-F-1 51112066 50663096 0.0245 98.24 94.70 49.78
FHM-F-2 55516978 55051174 0.0246 98.20 94.56 49.41
FHM-F-3 66860244 66252648 0.0244 98.29 9481 49.52
XG-S-1 52051112 51544512 0.0257 97.67 93.58 49.96
XG-S-2 54979530 54429912 0.0259 97.58 93.37 50.03
XG-S-3 51055408 50504324 0.0256 97.72 93.70 49.75
XG-F-1 52595056 51980978 0.0256 97.73 93.71 49.21
XG-F-2 47357094 46934578 0.0256 97.73 93.64 48.86
XG-F-3 64320650 63777228 0.0255 97.78 93.80 49.05

FHM-S - £ FCA SR 52 s FHM-F < By 218 ISR 92 XG-S 2 PR 2 5 FCA AR 92 XG-F : TR 2 5 IR SR 9251 -2 -3 R 3R
G
FHM-S : Fenhongmi fruit at soft ripe stage; FHM-F: Fenhongmi fruit at firm ripe stage; XG-S: Xigua No.2 fruit at soft ripe stage; XG-F: Xigua No.2

fruit at firm ripe stage;-1.-2 and -3 represent three duplicates; The same as below
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Table 3 Differentially expressed genes (DEGs) statistics

A LEXT 4320 IR A TAEREH FESARINEEHEH

Sample comparison grouping Number of up-regulated genes  Number of down-regulated genes Number of differentially expressed genes
FHM-F vs FHM-S 71 66 137

XG-F vs XG-S 1008 1752 2760

FHM-S vs XG-S 2804 1983 4787

FHM-F vs XG-F 1233 1144 2377

vs: LWEALH SR BB TR, T 1)

vs:In the comparison group, the latter was compared with the former, the same as below
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Fig. 7 Analysis of differential gene expression of lignin
synthesis pathway
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Fig. 8 Analysis of differential gene expression of Plant
hormone metabolic pathway
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Fig. 10 Differential expression analysis of transcription
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