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Abstract

Wheat is one of the most important crops produced in the United States. Stripe rust, caused by
fungal pathogen Puccinia striiformis f. sp. triciti (Pst), can cause severe losses in yield and
quality or cost multimillion dollars spent on control with fungicides (Chen 2014, 2020). Because
of the economic impact that stripe rust has on the production of wheat, it is important to develop
techniques for monitoring the pathogen populations. In our lab, Pst populations have been
characterized by virulence testing on 18 Yr single-gene differentials every year (Liu et al. 2017;
Wan and Chen 2014, Wan et al. 2016; Wang et al. 2022), and by simple sequence repeat
(SSR) and secreted protein gene based single-nucleotide repeat (SP-SNP) markers (Bai et al.
2021, 2022; Li et al. 2019, 2020; Liu et al. 2021; Xia et al. 2016a, 2016b, 2017, 2018, 2020).
However, a more efficient technique is needed to monitor virulence changes in the pathogen.

This goal of my study is to develop Kompetitive Allele Specific PCR (KASP) markers associated
to avirulence genes of Pst to be used in monitoring virulence changes of the pathogen
populations.. The specific objectives are (1) design KASP markers based on SP-SNP markers
associated to avirulence genes identified in our lab and test the KASP markers with a selected
panel of Pst isolates; and (2) validate markers selected from Objective 1 with Pst collections of
the recent years. Currently, progress has been made on selecting isolates, increasing
urediniospores for DNA extraction, and learning the techniques in designing primers and testing
KASP markers.

References:

Bai, Q., Wan, A. M., Wang, M. N., See, D. R., and Chen, X. M. 2021. Population diversity, dynamics, and
differentiation of wheat stripe rust pathogen Puccinia striiformis f. sp. tritici from 2010 to 2017 and
comparison with 1968 to 2009 in the United State. Front. Microbiol. 12:696835.

Bai, Q., Wang, M. N., Xia, C. J., See, D. R., and Chen, X. M. 2022. Identification of secreted protein
gene-based SNP markers associated to virulence phenotypes of Puccinia striiformis f. sp. tritici, the
wheat stripe rust pathogen. Int. J. Mol. Sci. 23:4114.

Chen, X. M. 2014. Integration of cultivar resistance and fungicide application for control of wheat stripe
rust. Can. J. Plant Pathol. 36:311-326.

Chen, X. M. 2020. Pathogens which threaten food security: Puccinia striiformis, the wheat stripe rust
pathogen. Food Secur. 12:239-251.

Li, Y. X,, Xia, C. J., Wang, M. N., Yin, C. T., and Chen, X. M. 2019. Genome sequence resource of a
Puccinia striiformis isolate infecting wheatgrass. Phytopathology 109:1509-1512.



Li, Y. X,, Xia, C. J., Wang, M. N., Yin, C. T., and Chen, X. M. 2020. Whole-genome sequencing of
Puccinia striiformis f. sp. tritici mutant isolates identifies avirulence gene candidates. BMC Genomics
21:247.

Liu, T. L., Bai, Q., Wang, M. N., Li, Y. X., Wan, A. M., See, D. R., Xia, C. J., and Chen, X. M. 2021.
Genotyping Puccinia striiformis f. sp. tritici isolates with SSR and SP-SNP markers reveals dynamics of
the wheat stripe rust pathogen in the United States from 1968 to 2009 and identifies avirulence
associated markers. Phytopathology 111:1828-1839.

Liu, T. L., Wan, A. M., Liu, D. C., and Chen, X. M. 2017. Changes of races and virulence genes of
Puccinia striiformis f. sp. tritici, the wheat stripe rust pathogen, in the United States from 1968 to 2009.
Plant Dis. 101:1522-1532.

Wan, A. M., and Chen, X. M. 2014. Virulence characterization of Puccinia striiformis f. sp. tritici using a
new set of Yr single-gene line differentials in the United States in 2010. Plant Dis. 98:1534-1542.

Wan, A. M., Chen, X. M., and Yuen, J. 2016. Races of Puccinia striiformis f. sp. tritici in the United States
in 2011 and 2012 and comparison with races in 2010. Plant Dis. 100:966-975.

Wang, M. N., Wan, A. M., and Chen, X. M. 2022. Race characterization of Puccinia striiformis f. sp. tritici
in the United States from 2013 to 2017. Plant Dis. 106:1462-1473.

Xia, C. J., Lei, Y., Wang, M. N., Chen, W. Q., and Chen, X. M. 2020. An avirulence gene cluster in the
wheat stripe rust pathogen (Puccinia striiformis f. sp. tritici) identified through genetic mapping and
whole-genome sequencing of a sexual population. mSphere 5:€00128-20.

Xia, C. J., Wan, A. M., Wang, M. N., Jiwan, D. A., See, D. R., and Chen, X. M. 2016a. Secreted protein
gene derived-single nucleotide polymorphisms (SP-SNPs) reveal population diversity and differentiation
of Puccinia striiformis f. sp. tritici in the United States. Fungal Biol. 120:729-744.

Xia, C. J., Wang, M. N., Cornejo, O. E., Jiwan, D. A,, See, D. R., Chen, X. M. 2017. Secretome
characterization and correlation analysis reveal putative pathogenicity mechanisms and identify
candidate avirulence genes in the wheat stripe rust fungus Puccinia striiformis f. sp. tritici. Front.
Microbiol. 8:2394.

Xia, C. J., Wang, M. N., Wan, A. M., Jiwan, D. A., See, D. R., Chen, X. M. 2016b. Association analysis of

SP-SNPs and avirulence genes in Puccinia striiformis f. sp. tritici, the wheat stripe rust pathogen. Am. J.

Plant Sci. 7:126-137. Xia, C. J., Wang, M. N., Yin, C. T., Cornejo, O. E., Hulbert, S. H., and Chen, X. M.

2018. Resource announcement: Genome sequences for the wheat stripe rust pathogen (Puccinia

striiformis f. sp. tritici) and the barley stripe rust pathogen (Puccinia striiformis f. sp. hordei). Mol. Plant-

Microbe Interact. 31:1117-1120.



