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Figure 1. The biotropic parasitism course of U. maydis” . DIC, differential interference contrast microscopy; DAPI,
DAPI stained for fluorescent microscope analysis; hpi, hour post infected by U. maydis; dpi, day post infected by U.

maydis.
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*1. EXRBEHEEEFENRS L XEEERER

Table 1. Characteristics and key regulatory genes of stages of Ustilago maydis biotrophic parasitism

Parasitic stage Main character Host plant symptoms Key regulatory genes References
Dikaryotic hyphae Induced by host plant No symptom a loci, b loci; mfal, [51, [7-14]
signal,heterogeneity yeast- mfa2, pral, pra2,
like sporidia mating to Kpp2, Kpp4, rbf1
form dikaryotic hyphae
Attachment Appressorium formation at the ~ Not obvious symptom shol,msb2,pmt4 [9], [15-16]
tip of dikaryotic hyphae and
attachment tightly to host
plant surface
Penetration Appressorium penetration into  No obvious symptoms Cluster 5B; kpp6, [6], [27-28]
the host epidermal cell external pepl, um02472,
but defense reaction appeared um02476
internal
Weakening the The effectors secreted to weaken Color change in the infected  pepl, yapl, fox1, [28], [32-39]
defense reactions  the defense response pathways  site, yellow (in leaf) cmul, pit2, umi2,
of host plant in host plant shyl
Hyphal Dikaryotic hyphae grow fast, Tissue in the infection site Cluster 19A; mig2 family; [41-50]
proliferation mainly in host intercellular began to deform and expand  srtl, hxtl, gasl, clpl,
space Iga2, mrbl, tin2
Induction tumor Tumor induced in host tissue Infected tissue enlarged Cluster 19A, Cluster 2A; [6], [47],

significantly: the cells
expansion,proliferation and
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Parasitic strategy and regulation mechanism of Ustilago maydis - A
review

Zhimin Li, Li Yan, Zhun Yan '

Institute of Bast Fiber Crops and Center of Southern Economic Crops, Chinese Academy of Agricultural Sciences, Changsha
410205, Hunan Province, China

Abstract: Corn smut is a disease caused by Basidiomycetous fungus Ustilago maydis. This pathogen is a dimorphic
fungus that needs to complete its sexual reproduction in living corn. We reviewed recent research reports of this
disease, we divided the parasitization course of U. maydis into 7 stages in this paper, including the formation of
pathogenic dikaryotic hyphae, attaching to the surface of host plant, penetrating the host epidermis, weakening host
defense response, prolifering mycelium in host plant, inducing tumor in host tissue and the formation of
chlamydospore. We also reviewed key genes involved in each stage and elaborate their function during pathogenesis.
We present the sophisticated parasitic strategy of U. maydis in the process to achieve its sexual reproduction. The
division of U. maydis parasitization course in this review will help understanding the interaction mechanisms between

the pathogen and host plant, and provide new ideas for the prevention and control of such diseases.

Keywords: Ustilago maydis, corn smut, parasitization, pathopoiesia, regulation mechanism
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