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AsSod gene regulates the pathogenicity of Alternaria solani
and its response to stress
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Abstract Potato early blight caused by Alternaria solani is one of the most important diseases in potato production,
which can greatly reduce the yield of potato. In the previous study, we obtained an AsSod deletion mutant of A. solani
(AAsSod) , and different stress treatments were carried out on AAsSod. It was found that the tolerance of AAsSod to cell
wall stress factors SDS and osmotic stress factors KCI, NaCl and sorbitol was weaker than that of wild and
complementation strains. Furthermore, it was found that AAsSod was more sensitive to exogenous peroxide stress, and
the activities of intracellular peroxidase and laccase in AAsSod decreased significantly. The spore germination rate of
AAsSod was significantly lower than that of wild and complementation strains. At the same time, the pathogenicity of
the AAsSod also decreased significantly, indicating that the AsSod plays an important role in the tolerance to external
stress, spore germination and pathogenicity of A. solani.
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a: Sensitivity of 4sSod mutant to oxidative stress; b: Relative inhibition rate of the tested strains under oxidative stress. Data are presented as the mean
+ SD from three independent experiments. Different letters on the bars indicate significant difference at 0.05 level by Duncan’s new multiple range test.

The same applies in Fig.2

B 1 HWC-168.AAsSod F1 AAsSod-C 33 H, O, KI5

Fig. 1

Tolerance of HWC-168, AAsSod and AAsSod-C to H, O
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Fig. 2 Tolerance of HWC-168, AAsSod and AAsSod-C to SDS
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a: Sensitivity of 4sSod mutant to osmotic stress agents; b: Relative inhibition rate of the tested strains under osmotic stress. Data are presented as the
mean + SD from three independent experiments. Different letters on the bars indicate significant difference of tolerance among different stains in same
treatment at 0.05 level by Duncan’s new multiple range test

E 3 HWC-168.AAsSod 1 AAsSod-C 335 1% Bivill B F B9t 321
Fig. 3 Tolerance of HWC-168, AAsSod and AAsSod-C to osmotic stress
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Data are presented as the mean + SD from three independent experiments.
Different letters on the bars indicate significant difference of enzyme
activity among different stains in same treatment at 0.05 level by Duncan’s
new multiple range test

E 4 AsSod 37 A& T REGA T EU M EF S i B 5 0)
Fig. 4 Effects of AsSod on laccase and peroxidase

secreted by Alternaria solani
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Table 1 Germination rates of Alternaria solani conidia at room temperature and after heat treatments (n=50)

25CH55%E 2 h
Cultured at 25°C for 2 h

42 CHG 15 min, 25 CHiFE 2 h
Heat shock at 42°C for 15 min, cultured at 25°C for 2 h

L3
Strain fF 8 KK/ A fFH KRR/ % 7 B R H/ A BT ER/ %
Number of germinated spores ~ Germination rate of conidia Number of germinated spores Germination rate of conidia
HWC-168 (26.67+2.54)a B 33 (15.3343.00)a 30. 67
AAsSod (15. 78+2.60)b 31. 56 (8.78£2.00)b 17. 56
AAsSod-C (26.114+1.55)a 52.22 (16.1142.47)a 32.22

D BB E AR RS . AP R 7R 4 Duncan BT ZRZEERIRTE 0. 05 KPR EFE,

Data are presented as the mean=SD from three independent experiments. Different letters in the same column indicate significant difference

at 0. 05 level by Duncan’s new multiple range test.
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a-c: Potato leaves inoculated with HWC-168, 44sSod and 4A4sSod-C, respectively; d: Histogram of lesion area. Data are presented as the mean + SD
from three independent experiments. Different letters on the bars indicate significant difference at 0.05 level by Duncan's new multiple range test

5 HWC-168.AAsSod 1 AAsSod-C 31 D5 M K HIBUR
Fig. 5 Pathogenicity of HWC-168, AAsSod and AAsSod-C to potato leaves
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