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Supplementary Figure S1. Generation of VdPKC knockout and complementation mutants, and 

penetration ability assay 

To define the specific function of VdPKC in Verticillium dahliae JY strain, we used the principle of homologous 

recombination to knockout VdPKC in V. dahliae, and the knockout vector was constructed as shown in supplementary figure 

1A. The successfully constructed knockout vector were transferred into the V. dahliae by Agrobacterium mediated genetic 

transformation [1,2], and 2 normally growing resistant transformants were selected by continuous culture in PDA selection 

medium containing resistance, which were verified by PCR using adaptor primers up-Hyg-F/R and Hyg-down-F/R. The 

results showed that the corresponding gene fragment of interest could be amplified in lanes 1, 2, 5, 6 (Supplementary Figure 

1B), and the original VdPKC gene was replaced by Hyg, indicating successful VdPKC knockout, which was named ∆VdPKC-

1, ∆VdPKC-2. 

To verify that the defect caused by the ∆VdPKC mutants in V. dahliae is indeed caused by the knockout of this gene, the 

VdPKC complementation assay was performed in this study by retransferring the VdPKC into the ∆VdPKC mutants to see 

whether the complementation of this gene could restore the defective phenotype. The constructed complementation vector 

was introduced into the protoplasts of the knockout mutants by PEG mediated genetic transformation, and 2 resistant 

transformants were selected by continuous culture in PDA containing selection medium and verified by PCR using primers 

VdPKC-tg-F/R. The results showed that this primer could amplify the fragment of interest from both the V. dahliae and the 

resistant transformant genomic DNA (Supplementary Figure 1C), indicating successful retro complementation of the VdPKC, 

which was named ∆VdPKC-C1, ∆VdPKC-C2. 

Pathogenicity the results confirmed that the VdPKC was involved in regulating V. dahliae pathogenicity, and additionally 

we observed subtle color changes in vascular bundle tissues of potato plants inoculated with the ∆VdPKC, which was close 

to the blank control inoculated with clear water, we speculated that V. dahliae penetration ability was affected, so we examined 

the penetration of V. dahliae conidia through cellulose membranes [3]. Consistent with the expected results, inoculation of 

WT, ∆VdPKC and ∆VdPKC-C conidia onto PDA medium coated with a sterile cellulose membrane unmasked the cellophane 

after 3 d and continued incubation for an additional 5 d to observe penetration of the cellophane, showing that WT and 

∆VdPKC-C were able to penetrate cellophane for growth, whereas V. dahliae with knockout of the VdPKC were impaired in 

their ability to penetrate cellophane and no hyphae were observed to penetrate cellophane (Supplementary Figure 1D). 

Showed that knockout of the VdPKC resulted in impaired penetration of V. dahliae. 
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Figure S1. Generation of VdPKC knockout and complementation mutants, and penetration ability assay. (A) Schematic of 

VdPKC gene knockout in Verticillium dahliae. (B) Knockout transformants were verified by PCR. M: DL5000 DNA Marker. Lanes 

1, 2, 5, 6 are transformant DNA, lanes 3, 7 are V. dahliae genomic DNA, lanes 4,8 are negative controls. (C) PCR validation of 

complementation transformants. M: DL15000 DNA Marker. Lanes 1, 2 are transformant genomic DNA, lane 3 is V. dahliae 

genomic DNA, and lane 4 is a negative control. (D) penetration ability assay. The first row represented the growth of WT, ∆VdPKC 

and ∆VdPKC-C conidia inoculated on PDA medium plated with sterile cellophane for 3 d, and the second row represented the 

growth of WT, ∆VdPKC and ∆VdPKC-C on PDA medium for 5 d after unmasking the cellophane 
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