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1.1.2 TSA K
TSB BD Difco 5% DNA TE
0.005% NAD Hps TaKaRa Genome 1.3 #1% aroA EE K E
Walking Kit Hps 7 aroA AY775556
1 5 DNA 958 bp
Eppendorf Mastercycler PCR PCR aroA 1 PCR
12 #AEEEA DNA 2 T
TSA 1.4 EREDNASH
TSB 37 TaKaRa Genome Walking Kit  aroA
DNA 10 g/L SDS 200 ug/mL
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Table 1  Primers used for amplifying the aroA gene and fragments upstream and downstream
Primers Sequences (57 -37) Length /bp Amplified fragment
AF ATTCGCCATATGCTCAAT 958 Partial aroA aene
AR TAAAATCTTCGCCTTCCT g
aroAF AATACGGGGTAGGGGAGT 1476 Whole aroA gene
aroAR GTACCCGTCTTTTGAATC
1RSP1 TGGAGACCAACTCACCGACAAT
1RSP2 CAATCGGCGGATAGCCTTCATT 1241 Upstream fragment  of aroA
1RSP3 ACCTCAGCCTCTTGCTCACCTT
2RSP1 TACCTGCCGCAATACCTGTG
2RSP2 GCTTGCTCTAAGGCTGGATTTG 1591 Upstream fragment  of aroA
2RSP3 CAGCACGTAAGCGGTGAAGC
1FSP1 AAGGTGAGCAAGAGGCTGAGGT
1FSP2 GGCTATCCGCCGATTGCTATTC 652 Downstream fragment of aroA
1FSP3 TGAGATTGTCGGTGAGTTGGTC
2FSP1 TGATGCGGCAATGACGAT
2FSP2 TTGACAGCAATGGCAACAGAGT 936 Downstream fragment  of aroA
2FSP3 CAGCACGCTGAGATCGAAACCT
aroA aroA 958 hp Hps
1RSP1 1RSP2 1RSP3 aroA
1FSP1 1FSP2 1FSP3 1.7 AEHHE aroA EEF5 LK
2RSP1 2RSP2 2RSP3 GenBank
2ESP1 E. coli S. typhi-
J2FSP2 2FSP3 murium aroA DNAMAN (version
1 5.2.2) aroA
GenBank phimurium  aroA
15 8 REMER aroA £E aroA 2
DNA
4 N
DNA 1476 bp 2 BERA0a A
aroA aroA 2.1 aroA £2ERF R EBRIKEKE 2T
1 AF/AR  Hps 5 DNA PCR
16 FEIMFL aroA HEFFIHE 956 bp PNA
15 958 bp
1 7 2 1 PCR 1
17 3 aroA 3842 bp
BLAST DNAStar aroA 3842 bp
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Table 2 Organisms, accessions and aroA gene length used for aroA gene sequence alignment

Organism Accession Length of Organism Accession Length of
No. aroA gene/bp aroA gene/bp
H. parasuis serovar 5 EU330194 1314 H. influenzae Rd KW20 NC_000907 1299
H. parasuis serovar 7 AY 775556 989 H. somnus 129PT NC_008309 1299
A. equuli AY 775557 894 Histophilus somni L47538 1299
A. suis AY 775558 857 M. glucosida strain PH240 AY 847805 1239
A. ureae AY775559 1018 M. haemolytica PHL213 DS264641 1299
A. pleuropneumoniae serovar 1 AJ012748 1299 M. succiniciproducens MBEL55E NC_006300 1302
A. pleuropneumoniae serovar 5b CP000569 1299 P. haemolytica serotype 2 u89948 1299
H. ducreyi 35000HP NC_002940 1308 P. multocida 714100 1326
H. influenzae 86-028NP NC_007146 1299 P. multocida subsp. multocida NC_002623 1323
E. coli X00557 1284 S. typhimurium Y 10355 1284

a) A. = Actinobacillus, E. = Escherichia, H. = Haemophilus, M. = Mannheimia, P. = Pasteurella, S. = Salmonella. b) EU330194 was obtained in
this study. ¢) AY775556, AY 775557, AY775558 and AY 775559 represent partial sequence of the aroA gene.
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Fig. 1 Amplifying the aroA gene fragment from reference strains
and isolates of H. parasuis by PCR. M: DL2000 Marker; 1-17: H.
parasuis reference strains (containing 15 serovars); 18-20: 3 isolates.
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Fig. 2 Phylogenetic tree of the aroA gene sequences in Gram- nega-
tive bacteria. Numbers in parentheses represent sequence accessions
in GenBank. The number at each branch points is the percentage
supported by bootstrap. The bar represents 5% sequence divergence.
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Identification and phylogenetic analysis on the aroA gene
of Haemophilus parasuis
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Abstract: [Objective] We clarified the genetic structure and phylogenetic relationship of the aroA gene in Haemophilus
parasuis, a gene encoding 5'-enolpyruvylshikimate-3-phosphate synthetase. [Methods] We used PCR and bacterial ge-
nome walking techniques to determine the aroA gene locus in the genome of H. parasuis serovar 5. Then we sequenced the
aroA gene of H. parasuis reference strains and local isolates. All aroA gene sequences from H. parasuis, other members of
the family Pasteurellaceae, Escherichia coli and Salmonella typhimurium were analyzed for phylogenetic relationship.
[Results] An approximately 3.7 kb fragment containing the whole aroA gene was obtained from the genomic DNA of H.
parasuis serovar 5. Sequence analysis showed that the size of the whole aroA gene was 1314 bp, encoding a 437 aa prod-
uct with molecular weight 47.9 kDa. The sequence immediately upstream of the aroA gene shared high similarity with
phosphoenolpyruvate carboxylase gene. The whole aroA gene fragment could be amplified from all strains of H. parasuis
serovars with a size of 1476 bp. The nucleotide sequence similarity was above 97.7% in H. parasuis serovars. The simi-
larity was 70.6%—78.9% between H. parasuis serovar 5 and other members of Pasteurellaceae. The similarity between H.
parasuis serovar 5 and E. coli or S. typhimurium was 66.4% and 67.2% respectively. [Conclusion] No obvious difference
was found in the aroA gene sequence of H. parasuis reference strains (15 serovars) and 3 local isolates. The nucleotide
sequence of the aroA gene was well-conserved within Gram-negative organisms.
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