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Abstract: Verticillium wilt, a soil-borne disease caused by Verticillium spp., is one of the most important diseases in
eggplant production. It seriously affects the yield and quality of eggplant. At present, the control methods for eggplant
verticillium wilt are limited to grafting and chemical controls, but neither of them can prevent the occurrence of verti-
cillium wilt. The best way to control Verticillium wilt is to explore the verticillium wilt resistance genes in eggplant and
to breed some resistant eggplant varieties with genetic engineering technology. Solanum symbriifolium Lam. is a wild
eggplant in Yunnan, China with a high Verticillium wilt resistance. PR genes encode pathogenesis-related proteins,
which are closely related to plant disease defense. Among them, PR10 protein is a nuclease-like protein, and the defense
mechanism of PR10 protein in S. sisymbriifolium is still unclear. In this study, a wild eggplant S. sisymbriifolium was
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used as the experimental material. The pathogenesis related protein 10 (PR10) homologous gene was isolated and cloned
by reverse transcription PCR (RT-PCR) technology from the previously established transcriptome database of S. sisym-
briifolium and named as SSPR-10. The cloned sequence length of SSPR-10 was 645 bp, and its coding region was 480 bp
long, encoding a protein of 159 amino acids residues in total. And the bioinformatics analysis showed that SsPR-10
protein was an acidic hydrophilic protein with a molecular mass of 17.71 kDa and a theoretical isoelectric point (pI) of
5.54. The prediction of transmembrane region and signal peptide showed that SsPR-10 protein had no transmembrane
region and signal peptide. The prediction for subcellular localization showed that SsPR-10 was localized in the cyto-
plasm of plant cell. The results of conserved domain prediction showed that SsPR-10 contained a “P-LOOP” circle
structure (sequence positions at 47-52 bp) and conserved sequence PATHOGENESIS BETVI (sequence positions at
88-120 bp). The sequence alignment and phylogenetic tree analysis showed that SsPR-10 protein had the highest ho-
mology with PR10 protein from S. virginianum, followed by STH-2 protein from S. tuberosum. The expression of
SsPR-10 gene was analyzed by real-time fluorescence quantitative PCR (RT-qPCR) experiments, and the expression
level of SSPR-10 was the highest in the root than in other organs of S. sisymbriifolium, showing a tissue specificity. The
expression level of SSPR-10 was multiplied to 8.16 times at 24 h after inoculation with V. dahliae, indicating that verti-
cillium wilt might induce the expression of SSPR-10. In this study, SSPR-10 gene was cloned and its expression pattern
was analyzed in the wild eggplant S. sisymbriifolium for the first time, which will provide a theoretical basis for further

studying the mechanism of SSPR-10 responding to Verticillium wilt and other biological stresses.
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Tab. 1 Primers used in this study

194 R S19FFE (53"
Primer name Primer sequence (5'-3")
qRT-1-F AGCCAAAGAGAGAGGCTTACA
qRT-1-R CATCGTCTCTCACGTGTAGGT
qRT-2-F TGTAGCCAAAGAGAGAGGCTT
qRT-2-R CGTCTCTCACGTGTAGGTCT
CYP-F ATCCTGTCCATGGCTAATGC
CYP-R ATGCCCTCAACAACTTGTCC
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Fig. 1  Electrophoresis results of RNA (A) and PR-10 gene cloning (B) from S. sisymbriifolium
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Fig. 2 SsPR-10 sequence alignment from cloning and transcriptome sequencing
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L HI F KAV EA AHTLTLA ANZPS A Y A *

RHA AL AL SR TOM I BERR AL AL, R RIZh Rl - 5F )35 PATHOGENESIS_BETVI,
The bold italic site is the predicted phosphorylation site and the underscore is the locally conserved sequence PATHOGENESIS BETVI.
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Fig. 3 DNA and predicted amino acid sequence of SSPR-10
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Fig. 6 Transmembrane analysis (A) and domain prediction (B) of SsPR-10 protein
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SsPR-10 X 40
XP 016445311.1 STH-2-like Nicotiana tabacum ¥ N 40
XP 018633214.1 X2 Nicotiana tomentosiformis IG5 B0 H N 40
XP 009591007.1 STH-2-1ike Nicotiana tomentosiformis 45 E1HE X 40
XP 009794645.1 STH-2-like Nicotiana sylvestris FRXHH X 40
XP 006340891.1 STH-2-like Solanum tuberosum Th%% 5 ¥4 40
AAU00066.1 PR10 Solanum virginianum #5527 X 40
NP 001275580.1STH-2-like Solanum lycopersicum i ® 40
XP 015088599.1 STH-2-1ike Solanum pennellii % K&l X 40
AAX20045.1 PR10 Capsicum annuum BRH E 39
ABC74797.1 PR10 Capsicum baccatum X3 BRH X 39
Consensus

SsPR-10 79
XP 016445311.1 STH-2-like Nicotiana tabacum JH3E 80
XP 018633214.1 X2 Nicotiana tomentosiformis 45104 79
XP 009591007.1 STH-2-1ike Nicotiana tomentosiformis {45 15 80
XP 009794645.1 STH-2-like Nicotiana sylvestris FRAHHL 80
XP 006340891.1 STH-2-like Solanum tuberosum Lh43EE 80
AAU00066.1 PR10 Solanum virginianum 3 F ik 80
NP 001275580.1STH-2-like Solanum lycopersicum i 80
XP 015088599.1 STH-2-1ike Solanum pennellii % K& 80
AAX20045.1 PR10 Capsicum annuum 3RH 79
ABC74797.1 PR10 Capsicum baccatum X5 3RHL 79
Consensus

SsPR-10 119
XP 016445311.1 STH-2-like Nicotiana tabacum HHEL 120
XP 018633214.1 X2 Nicotiana tomentosiformis U486 15 119
XP 009591007.1 STH-2-1ike Nicotiana tomentosiformis |45 E 1 120
XP 009794645.1 STH-2-like Nicotiana sylvestris FRAFEL 120
XP 006340891.1 STH-2-like Solanum tuberosum ThiHE 120
AAU00066.1 PR10 Solanum virginianum 3 F ik 120
NP 001275580.1STH-2-like Solanum lycopersicum FKeHh 120
XP 015088599.1 STH-2-1ike Solanum pennellii 3 K& 120
AAX20045.1 PR10 Capsicum annuum 3 119
ABC74797.1 PR10 Capsicum baccatum KB 119
Consensus

SsPR-10 158
XP 016445311.1 STH-2-like Nicotiana tabacum {2 159
XP 018633214.1 X2 Nicotiana tomentosiformis {45 & MHE 158
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Fig. 7 Multi-sequence alignment analysis of SsPR-10 protein sequences and PR10-related proteins of other plants
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Fig. 8 Phylogenetic tree of SsPR-10 in S. sisymbriifolium and other PR 10 in its related species
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