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Nitrate reductase required for sclerotial development and virulence formation in Sclerotinia sclerotiorum
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Nitrate reductase required for sclerotial development and virulence
formation in Sclerotinia sclerotiorum
Yuemin Pan, Junjun Wei and Zhimou Gao*
College of Plant Protection, Anhui Agricultural University, Hefei 230036, China

*Corresponding author: Zhimou Gao; E-mail: gaozhimou@126.com

Nitrate reductase is a key enzyme in the process of nitrogen assimilation and is distributed in various

organs and tissues of bacteria, fungi, and higher plants. In order to explore the function of this enzyme
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during the vegetative growth and pathogenesis of Sclerotinia sclerotiorum, the nitrate reductase-encoding
gene of S. sclerotiorum SsNR was cloned and the gene silencing technique was used to analyze the roles of
SsNR in S. sclerotiorum. The results showed that the growth rate of SSNR mutant colonies slowed down,
the number of sclerotia was significantly reduced, the infection cushion was deformed, and the oxalic
acid-producing ability was weakened. Under the influence of chemical stress factors, the transformants
were highly sensitive to Congo Red, sodium dodecyl sulfate, hydrogen peroxide, and sodium chloride. The
diameters of the colonies were significantly inhibited, and the transformants were only insensitive to
Sorbitol. The inoculation test on the detached leaves of rapeseed showed that the lesion areas of wild-type
strain accounted for 12.43%-~13.66% of the entire leaf area. The analysis of expression level of
pathogenicity related genes showed that the expressions of Ggtl, Sacl, and Smk3 genes were
downregulated and the expressions of Ubg and Cyp genes were up-regulated. The above results indicated
that SsNR played a critical role in the vegetative growth, sclerotia development, the formation of infection

cushion, and pathogenesis of S. sclerotiorum.

Genetic diversity among isolates of Phytophthora sojae in Anhui based on
ISSR-PCR markers
Dong Liu, Ping Li, Jiulong Hu, Zhenyu Zhao, Weiyan Wang, and Zhimou Gao*

College of Plant Protection, Anhui Agricultural University, Hefei 230036, China
*Corresponding author: Zhimou Gao; E-mail: gaozhimou@126.com

To explore genetic differentiation and relationship of Phythophthora sojae in Anhui, the inter-simple
sequence repeat (ISSR) technique was used to analyze the genetic diversity of P. sojae. Thirteen primers
screened from 54 polymorphism primers were used for ISSR-PCR amplification from 62 samples. One
hundred and sixty ISSR fragments were observed, including 129 polymorphism bands, and 80.6% were
polymorphic. These suggested that abundant genetic diversity existed among P. sojae in Anhui. The
genetic similarity coefficient among the 62 strains ranged from 0.72 to 0.96, with the mean of 0.85,
indicating that there was a high level of genetic variation. UPGMA cluster analysis showed that the test
strains were divided into six clusters, the clustering group was not related to geographical sources, and the
clustering of strains of the same geographical source had nothing to do with the year of collection.
AMOVA showed that 16.65% of the genetic variation was derived from the collection area, and 83.35% of
the genetic variation was within populations. The genetic flow between different geographical sources was
in the range 0.623 to 2.773, with the mean of 1.325, suggesting that gene communication was frequent.

Genetic distance and genetic differentiation coefficient were not related to spatial distance.
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