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PR E . R, REBRA NG DS E SR E R, SR AINIRE « Bl
VIR EE FAEM AT - CRAAEYRIRE L R R E K E ISR R Y
43”7 . BREW dURFEIESE, 19934EE B E 5 0 AL X B ORI, 0 R E L
b AR R, R A i R K M R AN, SR ERM. AT B
LLFATAEMAREIEY, HERRBREAY Ze ., AR LERELS.  Zif
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T FRILMR
1. Genome-wide identification and characterization of
parthenocarpic fruit set-related gene homologs in cucumber
(Cucumis sativus L.) (3K (# /KCucumis sativus L.) BAPEEESEARC
FEH [F) R H) 4 B TR 4 %6 8 RVRFAE 73 #r)
8 4+ : Cucumber (Cucumis sativus L.), a major horticultural crop, in the family
Cucurbitaceae is grown and consumed globally. Parthenocarpy is an ideal trait for many fruit
and vegetables which produces seedless fruit desired by consumers. The seedlessness occurs
when fruit develops without fertilization which can be either natural or induced. So far, a
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limited number of genes regulating parthenocarpic fruit set have been reported in several fruit
or vegetable crops, most of which are involved in hormone biosynthesis or signalling.
Although parthenocarpic cucumber has been widely used in commercial production for a
long time; its genetic basis is not well understood. In this study, we retrieved thirty five
parthenocarpy fruit-set related genes (PRGs) from bibliomic data in various plants.
Thirty-five PRG homologs were identified in the cucumber genome via homology-based
search. An in silico analysis was performed on phylogenetic tree, exon-intron structure,
cis-regulatory elements in the promoter region, and conserved domains of their deduced
proteins, which provided insights into the genetic make-up of parthenocarpy-related genes in
cucumber. Simple sequence repeat (SSR) sequences were mined in these PRGs, and 31 SSR
markers were designed. SSR genotyping identified three SSRs in two polymorphic genes.
Quantitative real-time PCR of selected genes was conducted in five cucumber lines with
varying degrees of parthenocarpic fruit set capacities, which revealed possible association of
their expression with parthenocarpy. The results revealed that homologs CsWD40 and
CsPIN-4 could be considered potential genes for determination of parthenocarpy as these
genes showed parental polymorphism and differential gene expression in case of
parthenocarpic and non-parthenocarpic parents.

Sy : Scientific Reports
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2. The nonpathogenic strain of Fusarium oxysporum FO12 induces
Fe deficiency responses in cucumber (Cucumis sativus L.) plants (4

R JJEFO123EBUR B MR35 5 3N (38 /A Cucumis sativus L.)#1E
PRERER I B)

f&j4-: MAIN CONCLUSION FO12 strain enhances Fe deficiency responses in cucumber
plants, probably through the production of ethylene and NO in the subapical regions of the
roots. Rhizosphere microorganisms can elicit induced systemic resistance (ISR) in plants.
This type of resistance involves complex mechanisms that confer protection to the plant
against pathogen attack. Additionally, it has been reported by several studies that ISR and Fe
deficiency responses are modulated by common pathways, involving some phytohormones
and signaling molecules, like ethylene and nitric oxide (NO). The aim of this study was to
determine whether the nonpathogenic strain of Fusarium oxysporum FO12 can induce Fe
deficiency responses in cucumber (Cucumis sativus L.) plants. Our results demonstrate that
the root inoculation of cucumber plants with the FO12 strain promotes plant growth after
several days of cultivation, as well as rhizosphere acidification and enhancement of ferric
reductase activity. Moreover, Fe-related genes, such as FRO1, IRT1 and HA1, are
upregulated at certain times after FO12 inoculation either upon Fe-deficiency or Fe-sufficient
conditions. Furthermore, it has been found that this fungus colonizes root cortical tissues,
promoting the upregulation of ethylene synthesis genes and NO production in the root
subapical regions. To better understand the effects of the FO12 strain on field conditions,
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cucumber plants were inoculated and cultivated in a calcareous soil under greenhouse
conditions. The results obtained show a modification of some physiological parameters in the
inoculated plants, such as flowering and reduction of tissue necrosis. Overall, the results
suggest that the FO12 strain could have a great potential as a Fe biofertilizer and
biostimulant.
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