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Abstract: hrp gene is one of important pathogenity genes in phytopathogenic bacteria usually in cluster. The

size G + C contents and BlastP of the constituted genes of 14 completed sequenced phytopathogenic bacterias in this

article compare. It find that these size of gene clusters among 18 —24 kb made up by 22 - 28 genes. The G + C con—

tents is lower in the Pseudomonas and Erwinia genus but higher in the Xanthomonas and Ralstonia genus. Moreo—

ver every genus has its own unique hrp gene cluster such as in the Pseudomonas are hrpZ, hrpA, hrpV genes. In

the Erwinia genus are hrpT hrpV hrpA genes. In the Ralstonia genus are hrpZ hrpX hrpY hrpV genes. In the Xan—

thomonas are hrpE hrpDg hpaA. Among these genes hrpA, hrpA hrpY hrpE respectively belong to Pseudomonas

spp Erwinia spp Ralstonia spp and Xanthomonas spp encode type IlI pilus these genes maybe act as important

function in pathogens recognize host progross.
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Tab.1 Complete sequence phytopathogenic bacteria
Genus Bacterial species Strain No. Completed institution
Agrobacterium Agrobacterium tumefaciens C58 U. Washington Cereon
Erwinia Erwinia carotovora subsp. atroseptica SCRI1043 Sanger Institute
Pseudomonas Pseudomonas syringae pv. tomato DC3000 TIGR
Ralstonia Ralstonia solanacearum GMI1000 Genoscope
Xanthomonas Xanthomonas axonopodis pv. ciiri 306 Sao Paulo state ( Brazil) Consortium
Xanthomonas campestris pv. campesiris 8004 Chinese National HGC Shanghai
Xanthomonas campestris pv. campestris ATCC 33913 Sao Paulo state ( Brazil) Consortium
Xanthomonas campestris pv. vesicatoria 8540 Bielefeld University
Xanthomonas oryzae pv. oryzae MAFF 311018
Xanthomonas oryzae pv. oryzae KACC10331 NIAB Rural Development Administration
Xylella Xylella fastidiosa 9aSc Sao Paulo state ( Brazil) Consortium
Xylella fastidiosa Temeculal Sao Paulo state ( Brazil) Consortium
1.2 hrp E  <10°"
hrp o E >107"
: i E <107
Bioedit fasta 0 ; E >107°
NCBI  Blast hrp 7.
BlastP o °
2 11 hrp G+C
Tab.2 The size and G + C content of hrp gene cluster in eleven phytopathogenic bacterias
hrp
n i 6+C
Bacterial name Location Size hrp gene %
cluster GEH:IEIC
G+C
Ralstonia solanacearum GMI1000 RSp0852-RSp0874 ( Mega plasmid) 22.13 65.0 66.0
Xanthomonas campestris pv. Campestris ATCC 33913  XCC1217-XCC1241 ( Chromosome) 23.01 63.0 65.0
Xanthomonas campestris pv. Campestris 8004 XC_3001-XC_3025 ( Chromosome) 23.01 63.0 64.0
Xanthomonas campestris pv. Vesicatoria 8510 XCV0408-XCV0435 ( Chromosome) 24.10 63.0 64.0
Xanthomonas oryzae pv. Oryzae MAFF 311018 X00_0080-X00_0101 ( Chromosome) 19.34 62.2 63.7
Xanthomonas oryzae pv. Oryzae KACC10331 X000076-X000096 ( Chromosome) 18.32 62.0 65.0
Xanthomonas axonopodis pv. Citri str. 306 XAC0393-XAC0417 ( Chromosome) 24.04 62.0 64.0
Pseudomonas syringae pv. Phaseolicola 1448 A PSPPH_1270-PSPPH_1295 ( Chromosome) 24.10 59.0 55.0
Pseudomonas syringae pv. Syringae B728a Psyr_1190-Psyr_1218 ( Chromosome) 24.50 59.0 58.0
Pseudomonas syringae pv. Tomaio sir. DC3000 PSPT0O1379-PSPTO1405 ( Chromosome) 23.53 59.0 58.0
FEwinia carotrovora subsp. Atroseptica SCRI1043 ECA2076-£CA2105 ( Chromosome) 23.56 55.0 50.0
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2.1 hrp G+C Tab.3 Genera specific gene in the hrp
14 gene clusters of four genus
hrp N N
1 Genera Gene name Function
° Pseudomonas ~ hrpG type Il secretion protein HrpG
DNAMAN DNASTAR 11 hrp hrpV negative regulator of hrp expression HrpV
11 hrp hrpP type Il secretion protein HrpP

18 ~24 kb( 2); G+C

Fuwinia carotrovora subsp. atroseptica

SCRI1043 Pseudomonas syringae pv. phaseolicola
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hipK, typelll helper protein HrpKI
hrpA, type Il helper protein HrpAl
Erwinia hrpP type Il secretion protein
hrpA type Il secretion protein
hrpG type Il secretion protein
hrpT type Il secretion lipoprotein
hrpV type Il secretion protein
Ralstonia hrpZ proble hrpY—elated gene
hrpY hrp pilus subunit HrpY protein
hpX HrpX protein
hrpV HrpV protein
Xanthomona hrpk HrpE protein
hpaA HpaA protein
hrpDg HrpD; protein
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Fig.1 Comparasion the hrp gene cluster of the three Pseudomonas syringae species

Xanthomonas axonopodis pv. citri str. 306( XAC306)
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Xanthomonas campestris pv. campestris str. 8004 (EjF8% XC 8004) Hypothetical protein
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Xanthomonas campestris pv. campestris str. ATCC 33913 (fH#k4 XCC 33913)
Hypothetical protein

() e ) ) =) )

hrp F w E D, Ds B, B, B, Bs B,
hre S RQ vV U J N T C

hpa B A P 1 2
Xanthomonas oryzae pv. oryzae KACC10331 (f#i#x 24 X00 KACC10331)

<::4-4-<:<:<:<:<:1-c:1-:>:>-b->->->->::>::><:->

hrp E Dﬁ B] B2 B4 B5 B',l
hre S R Q vV U J N T C
hpa B A P 1 2

Xanthomonas oryzae pv. oryzae MAFF 311018(i&i# 4 XOO MAFF 311018)
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Fig.2 Comparasion the hrp gene cluster of the Xanthomonas species
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