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Abstract (300-word limit)
Potato is vulnerable to a fungal pathogen as it is a sugar rich vegetable. Among these pathogens, Fusarium solani, Fusarium oxysporum, A. solani, Pythium, Phytophthora and Rhizoctonia are some of the fungal species that infect potatoes. Fungal cell walls are primarily made of chitin and are degraded by pathogen-related proteins. A pathogen-related protein (PR-3) consists of chitinases. Chitinase transgenic plants, as a defense against phytopathogens, have been established. The major objective of the present study was to develop antifungal potato plants that are particularly resistant to Alternaria. For this purpose, chitinase was isolated from the local variety Haider 93 of barley as the transgene from a plant origin is considered more safe and appropriate than that from a non-plant origin. The chitinase gene was made expressed in a BL-21 strain (E. coli) to optimize and evaluate the recombinant protein expression. The expressed enzyme was purified through affinity chromatography and evaluated for its antifungal activity in in-vitro assays. To advance the objective of this study, the chitinase gene was expressed in a plant expression vector under the control of a 35S constitutive promoter and then transformed into potato plants through an Agrobacterium mediated transformation system. Positive transgenic plants exhibited a reduction in the Alternaria solani infection from 39.5% to 60.5%.  The chitinase assay for endochitinase crude protein showed 0.7U of enzyme activity. The results of the in-vitro bioassay on transgenic plants also concurred with the results of earlier plate assays. As high as 7.3-time higher expression of chitinase mRNA was noted at 72hrs of infection as compared to the control of 0hrs. Concluded that barley chitinase gene inhibits the fungus, Alternaria solani, quite effectively. Thus, It is recommended as potential candidate strategy against said phytopathogen to save and increase the production of the potato crop in Pakistan. 
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