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Genetic heterogeneity of urease gene loci in urease-positive thermophilic Campylobacter
(UPTC)
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Abstract. Degenerate PCR primers were designed in silico based on two urease structural genes, namely
ureA and ureB, for urease-positive thermophilic Campylobacter (UPTC) organisms. Resultant PCR
amplification employing these primers generated an amplicon of approximately 2 kb, which was cloned and
sequenced, in UPTC organisms (n = 12), isolated from various parts of Europe and Japan. Overall, sequence
similarities were shown to be 96.7 t0 99.9 % and following sequence alignment analysis, the approximate 1.96-
kb regions from the 12 isolates were deduced to consist of parts of ureA (about 570 bps) and ureB (about 1390
bps) which contain an overlapping region between the ureA and ureB gene loci. Although a total of 144
heterogeneous sites of all substitutions were located throughout this region, the substitution ratio was higher in
the ureA region (1/£ 10 bases) than in the ureB region (1/<x 15 bases). A resulting dendrogram was
constructed, which was based on the nucleotide sequence data of 12 UPTC isolates examined and demonstrated
that the UPTC organisms were genetically variable. UPTC organisms formed a major cluster with Helicobacter
organisms, separate from the other urease-producing bacteria examined, suggesting a shared ancestry between
UPTC organisms and Helicobacter.
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7 —CEAMBE OB TOERN T — & 12T Rk
HZMEREYRT [2 9 A5 —HIT] 247> 72

MRR O A&

SR OB A2 UPTCI2 B & Z DFEM %
Table 1 IZ2/R L7206 77/ & DNA D F%1Z Sambrook %
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Table 1. Isolates of urease-positive thermophilic Campylobacter used in the
present study and accession numbers of the nucleotide sequence
data of their urease genes accessible in the DDBJ/EMBL/Genbank

Organism _ Isolate no. Country Source Accession number
UPTC CF89-12 Japan River water AB182111
UPTC CF89-14 Japan River water AB182112
UPTC NCTC12892 England River water AB182115
UPTC NCTC12895 England Mussel AB182122
UPTC Al N. Ireland  Seagull AB182117
UPTC A2 N. Ireland  Seagull AB182118
UPTC A3 N. Ireland  Seagull AB182119
UPTC 87 N.Ireland Seawater  AB182116
UPTC 136 N. Ireland  Scallop AB182121
UPTC 182 N. Ireland Sea water AB182120
UPTC 89049 France Human AB182113
UPTC 92251 France Human AB182114
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A)

putative ure 4 putative ure B

u2f— —u2r
ulf— <ulr
u3f— «u3r
B)
Primer  Nucleotide sequence (5’ to 3) Reference

u2f GGTDTWAAATTAAATTATST

u2r CARCACAAAGATTATTAAAAC

ulf GTRMGHTTTGARCCNGG
ulr TGTCCDCCVCCWGCVCCTTC

u3f CATACAGATACTTTAAAYGA

u3r ACVGGYTSHGGDGTNGGRAT

Jones and Mobley (1989), Mulrooney and Hausinger
(1990), Ferrero and Labigne (1993), Maeda et al.
(1994), de Koning-Ward et al. (1994), Solnick et al.
(1995), Akada et al. (2000), Beckwith et al. (2001),

the present work
the same as those of u2f
the same as those of u2f
the present work

the same as those of u2f

Fig. 1 Schematic representation of a hypothetically putative ureA and ureB structural gene organization for
urease-positive thermophilic Campylobacter (UPTC) organisms, including the locations of primers for
PCR ampilification (A) and primer sequences (B).

Table 2. Sequence similarity of the urease structural genes (approximate 1.96 kbp region) among UPTC isolates

Sequence similarity (% )

UPTC organism UPTC UPTC UPTC UPTC UPTC UPTC UPTC UPTC UPTC UPTC UPTC UPTC
CF89-12CF89-14NCTC NCTC Al A2 A3 87 136 182 89049 92251
12892 12895
UPTC CF89-12 999 981 983 977 974 974 977 982 975 978 976
UPTC CF89-14 982 984 977 975 973 978 982 976 979 976
UPTC NCTC12892 9.1 973 970 970 983 986 98.0 976 972
UPTC NCTC12895 976 973 972 984 988 978 978 973
UPTC Al 996 986 972 973 974 986 987
UPTC A2 985 970 971 971 984 985
UPTC A3 967 970 971 981 983
UPTC 87 986 979 975 971
UPTC 136 980 976 974
UPTC 182 977 9715
UPTC 89049 98.9
UPTC 92251
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L7 —E€¥BBIETF (ureB) O 514 1390 bp 7 & 1K
LRI N, LT, TIN5 1.96kbp HHIIE
ureA & ureB DR S F —N—F v THEEBZ & AT
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BT 144 T O$RTIEEBER D O B A A — %58
MR DENTze LPLARDS, FOBHEIL yred
FIMHDH 1/10HT, P UISIEED ureBFHIB LY
Broi,

UPTCI12 D™ L 7 — BB {EF O RFERIC KD

W T UPGMA & & W THERL & 7Rt 0 8 89 B
RERT TV VHE T T L% Fig. 2 1R L7z, Fig. 21
B & A1 UPTCI2 R IC BT 2 B WERBEOHFEE R
ALTWE, ZDZLiE, FANLRDY TIEUPTCIE
v L7 — EREEETERICESC L, B FAE
ICEATWS Z &, Helicobacter BN V7 — Yi&In
FLEMHEPEVw L, Loy L7 —EEE
MW & EAHEINMRWZ 2R LT b, ENRIC,
UPTC & Helicobacter £ DB TH T L7 —EEETFD
“SEOMS” DT R S 7z,

PIAiEE#& 51X, multilocus enzyme electrophoresis
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Fig. 2 Phylogenetic tree based on sequence similarity data of the urease structural genes from 12 UPTC
isolates examined and other urease-producing bacteria. The tree was constructed by the UPGMA
method. Values in the figure represent evolutionary distances. The accession numbers for the
sequences used in the study are shown in parentheses. A cluster of 12 UPTC isolates was enlarged on

the right side of the arrow, =, in the figure.
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