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Characterization of the inaA gene and 
expression of ice nucleation phenotype in 
Pantoea ananatis isolates from Maize White 
Spot disease
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ABSTRACT. Maize White Spot (MWS), a foliar disease caused by Pantoea 
ananatis, could cause up to 60% yield loss. Some strains of P. ananatis 
harboring the ice nucleation gene inaA catalyze the formation of ice nuclei, 
causing tissue damage at temperatures slightly below freezing. Little is 
known about the relationship between the presence of the ina gene in this 
maize pathogen and its expression during the phenomenon of ice nucleus 
formation. Here, we attempted to verify the presence of the inaA gene 
and the expression of phenotype in vitro. The identity of the isolates and 
the presence of the inaA gene were determined by P. ananatis species-
specific primers. The expression of the inaA gene was assessed in vitro by 
the visualization of ice-crystal formation in water at subzero temperatures. 
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A total of ninety P. ananatis isolates from MWS lesions were characterized. 
The presence of the inaA gene was confirmed by gel electrophoresis 
of the 350-400-bp PCR products. The inaA primers did not lead to DNA 
fragment amplification in three isolates. The ice nucleation phenotype was 
expressed in 83.34% of the isolates carrying the inaA gene. Our study 
showed that the ice nucleation in P. ananatis isolated from MWS lesions 
was dependent on the presence of a functional ina gene in the genome. 
We also found evidence indicating that some P. ananatis strains have a 
mutated form of the inaA gene, producing a non-functional ice nucleation 
protein. This is the first report on inaA gene characterization in P. ananatis 
isolates from Maize White Spot.
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