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ABSTRACT

Bacterial blight disease (BB) caused by Xanthomonas oryzae pv. oryzae (X0o0) is
one of the most serious diseases of rice production worldwide. The virulence of disease
can cause severe yield losses as high as 50 percent. Xoo is genetically diverse and some
strains can destroy more than 10 rice resistance genes. Xoo genome analysis can provide
comparative information on genetic relationships and population structure. In this study, fifty
strains of Xoo collected from 14 provinces in Thailand during 2008 to 2018 were subjected
to whole-genome sequencing by using lllumina HiSeq platform. The obtained sequence reads
were assembled, mapped, and compared to the genomes of Xoo reference strains including
KACC10331, ITCCBB0002, PXO99A and SK2-3 strains from Korea, India, Philippines and
Thailand, respectively. The draft genomes of the 50 strains of Xoo in Thailand contained
4,219,315-4,366,829 basepairs which consisted of 3,787-3,945 coding regions of gene (CDS).
We identified 30,140 single nucleotide polymorphisms (SNPs) and 3,156 insertion-deletion
(indels). The analysis of Xoo population structure and genetic correlations using the 21,181
SNP positions based on principal component analysis and neighbor-joining clustering
revealed that most of Thai Xoo populations were genetically distinct from reference strains.

However, xa5-breaking strains from Sukhothai province and 12 strains from Chiang Rai were
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genetically related to the Indian strain (ITC-
CBBO0002). Furthermore, the highly genetic
diversity within the Thai Xoo population was
found. Thai Xoo strains in this study were
divided into 8 subgroups, in relation to the
geography for 5 subgroups, and 39 percent
of all Thai strains were in subgroup 1. Based
on population genomics, we found that there
was a general correspondence between the
areas of Xoo isolated and genomic structure.
This suggests that the geographical factors
as affected by climate, soil types, may

influence on the diversity of Xoo.
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Figure 2 Circular representation of the Xanthomonas oryzae pv. oryzae genome strain 60XOCRPA27-8

generated by the CGView server. From outside to inside: rings 1 and 2 demonstrate coding DNA sequence

(CDS) on both forward and reverse strand (Blue), ring 3 represents the GC content plot (Black), and ring

4 represents both positive and negative GC skew (Green and purple)
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DeltaK = mean(|L"(K}|) / sd(L(K))
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Figure 3 Population structure of 50 Xoo strains compared with Xoo reference strains KACC10331, ITC-
CBB0002, PXO99A and SK2-3 based on 21,181 SNPs. (A) Delta K graph determined the maximum value

at K = 2. (B) Mean of probabilities InP (K) and their standard deviation of posterior probability. (C) Q plot

clustering of population structure base on K = 2 (sort by Q)
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