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Fig. 1  Growth status of extracellular polysaccharide—related TnS-inserted mutants of X. oryzae pv. oryzicola on NA
plates. A: Smaller colonies of TnS-inserted mutants; B: Larger colonies of TnS-inserted mutants. The single colony of
relevant strain was picked by toothpick on the surface of NA plate. The photoes were taken 5 days after inoculation.
Experiments were performed in triplicate with similar results.
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Fig.2  Detection of extracellular polysaccharide—related Tn5-tagged mutants of X. oryzae pv. oryzicola. Overnight
cultures of the relevant Tn5-mutants and the wild-type strain RS105 grown in 20 mL NB broth were diluted 1:20 in 100
mL fresh NB broth with 2% glucose and grown for 4 days at 28°C by shaking to induce production of EPS. The
precipitates by ethanol were weighted after drying. Asterisks indicate statistically significant differences in EPS weights
between the wild-type RS105 and the individual mutants (P =0.05 Student’s ¢ test).
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Fig.3  Southern blot analysis of the copy number of Tn5 transposon in EPS-associated mutants of X. oryzae pv. oryzicola. The genomic DNAs of the

wild-type RS105 and 17 EPS-associated mutants were digested by Pst I and then analized by Southern hybridization with the Tn5 DNA as the probe.
Lane WT the wild<type strain RS105; Lane M EcoTI4A DNA marker (TaKaRa).
1 17

Table 1 TnS inserted genes in 17 EPS-associated mutants of X. oryzae pv. oryzicola and their homologs

in other Xanthomonas species

Homolog (Similarity % )

Mutants Inserteﬁd Putative products Ins.el"leti Xoo Xee Xac Xev
genes posttion PX099' 8004 306 8540

Mxoc610 Xoryp_ 4127 CDP—glycerophosphotransferase family (unknow) (235/1056) 100 99 99 100
Mxoc631 Xoryp _1774 UDP-glucose dehydrogenase (udgH) (-2/1344) 100 100 100 N
Mxoc799 Xoryp _3865 putative glycosyltransferase (wxocA) (699/1314) N° N N N
Mxoc1044 Xoryp _2488 conserved hypothetical protein (459 /2835) 99 N N N
Mxoc1143 Xoryp _0918 organic solvent tolerance protein (2328/2442) 100 100 100 100
Mxoc1317 Xoryp _3865 putative glycosyltransferase (wxocA) (929/1314) N N N N
Mxocl514 Xoryp _3841 phosphohexose mutases (xanA) (499 /1347) 100 100 100 100
Mxoc1563 Xoryp _3864 putative glycosyltransferase (wxocB) (525/1698) N N N N
Mxocl572  Xoryp _1869 ;’;Z’;lsyysli‘:a:‘;‘r‘i;xgiﬁ ?:;;’gl;es’s (1345/1455) 100 100 100 100
Mxoc1594 Xoryp _3841 phosphohexose mutases (xanA) (83/1347) 100 100 100 100
Mxoc1606 Xoryp _3841 phosphohexose mutases (xanA) (702/1347) 100 100 100 100
Mxoc62 Xoryp _3513 type IV fimbriae formation (fimO) (558/1260) 100 99 94 100
Mxoc528 Xoryp _2899 twitch motility of type IV fimbriae (pilY) (2668 /2988) 100 21 N Y30
Mxo0c655 Xoryp _4221 conserved hypothtical protein (432/632) 99 95 100 Y100
Mxoc756 Xoryp _3511 Sulfatase domain protein (681/1590) 100) N N N
Mxoc1067  Xoryp _0099 xop0) (376 /1395) 100 84 100 100
Mxoc1417 Xoryp _2392 Histidine kinase (401/1227) 100 99 99 100

* The genome sequence of a Philippine strain BLS256 was used as the reference (http://www. ncbi. nlm. nih. gov/nuccore /94721236) . " the first number
indicates where the Tn5 is inserted in a target gene and the second shows the length (bp) of the gene. .° N means no homolog existing.

Xoo. Xanthomonas oryzae pv. oryzae; Xcc. X. campestris pv. campestris Xac. X. axonopodis pv. citri; and Xcv. X. campestris pv. vesicatoria.
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Fig.4 Lesion-dength measurements of the EPS-associated mutants of X. oryzae pv. oryzicola on the susceptible rice Shanyou 63. The leaf of Shanyou
63 was inoculated individually with RS105 (wild type) and the EPS-associated mutants by needle syringe. The lesion lengths after 15 days of
inoculation were shown in centimeter. Three replicates were used in this experiment. Asterisks indicate statistically significant differences in lesion

length between the wild type and the relevant mutant (P =0.05 Student’s ¢ test).
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Fig.5 Water-soaked lesions were observed in the leaves of the
seedlings of Shanyou63 caused by the mutant of Mxoc610 and
Mxoc631. The leaves of two-month-old rice (A) and of 14-day-old
seedlings (B) were inoculated by leaf-needling and needleless
syringes individually with the wild4ype RSI05 and the Tn5
mutant Mxoc610 and Mxoc631 respectively. The images of A and B

were taken 15 days and 3 days after inoculation.
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Identification of extracellular polysaccharide-associated
genes in Xanthomonas oryzae pv. oryzicola
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Abstract: Objective Previously seventeen extracellular polysaccharide-associated mutants of Xanthomonas oryzae pv.
oryzicola (Xoc) were acquired from our randomly Tn5-inserted mutant library. To know the Tn5-inserted genes of these
mutants and their contribution to EPS production and virulence in rice  Methods in this study we first identified and
characterized the Tn5-argeted genes in these mutants and then inoculated them in susceptible rice for virulence
assessment. Results Tn5 transposon was inserted in genes of the gum xan and wxoc clusters in the majority of EPS—
reduced mutants. Of the EPS—+educed mutants three were due to the Tn5 insertion in Xoryp_4217 Xoryp _2488 and
Xoryp_0918 genes respectively. In six EPS-increased mutants three were in mutagenesis in fimO pilY and xop(Q genes
respectively resulting in higher EPS production than the wild-type strain RS105. Other three were because of the mutation
in Xoryp2392 Xoryp_4221 and Xoryp_3511 genes. Interestingly XocORF-3511 only exists in X. oryzae but not in other
Xanthomomas species. Virulence assays in rice showed that the less EPS production by the mutant the weaker the
virulence in rice. However those mutants in higher EPS production did not increase virulence significantly in rice
compared to that by the wild-type strain. Conclusion Our findings will help further understand the metabolic pathways
for EPS synthesis in Xoc and the specific roles of EPS-associated genes in Xoc—rice interactions.
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