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The deduced Vibrio cholerae RecA amino-acid sequence™
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SUMMARY

The nucleotide sequence of the recA gene of Vibrio cholerae (Vc) has been determined. The amino acid (aa) sequence
of the protein product is very similar to other known RecA aa sequences. However, this sequence does not agree with
a previously reported V¢ RecA aa sequence [Ghosh et al., Nucleic Acids Res. 20 (1992) 372].

The sequence of the recA gene of Vibrio cholerae (V)
strain 2740-80 was ascertained from a clone (pGP69A)
that had previously been shown to complement a recA
E. coli strain when tested for ultraviolet light resistance
and P1 transduction (Goldberg and Mekalanos, 1986a).
The deduced aa sequence is 354-aa long (38 254 Da). The
Ve RecA aa sequence is 87% identical to V. anguillarum
(Va) RecA (Tolmasky et al., 1992) and 79% identical to
E. coli RecA (Horii et al., 1980). Most of the divergence
was in the last 50 aa. This was expected because the C
terminus of the RecA protein is the least well-conserved
region among different bacterial species (Roca and Cox,
1990). The ATP-binding site (Walker et al., 1982) and
the RecA signature sequence (Bairoch, 1991) are com-
pletely conserved. This work will aid the elucidation of
RecA protein’s role (Goldberg and Mekalanos, 1986b;
Ketley et al., 1990; Kumar et al., 1994) in cholera, a diar-
rheal disease of humans.

A Ve ‘RecA’ aa sequence has been previously reported
(Ghosh et al.,, 1992). We do not believe that the sequence
reported by Ghosh et al. represents a RecA aa sequence
for the following reasons: First, their reported Ve ‘RecA’
aa sequence is only 10% identical to the E. coli RecA aa
sequence. Second, the E. coli ‘RecA’ aa sequence that was
published as a comparison in their paper is not the E.
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coli RecA aa sequence from the GenBank database
(JO1672) taken from the literature (Horii et al, 1980).
For example, their E. coli ‘RecA’ sequence had 26 addi-
tional aa at the C terminus. Third, the highly conserved
ATP-binding domain and the RecA signature sequence
were not present in either their E. coli or Ve ‘RecA’ aa
sequences. Last, when we used their Ve ‘RecA’ aa
sequence in a BLAST (Altschul et al., 1990) search to
find related sequences in the GenBank database, the clos-
est match was to a hypothetical ORF (L10328 0223) in
the E. coli genome. The similarity of the Ghosh et al.
(1992) ‘RecA’ aa sequence to this hypothetical ORF was
also noted by Fujita et al. (1994). Therefore, we conclude
that the previously reported sequence of the Ve ‘RecA’
protein (Ghosh et al,, 1992) is something other than a
RecA protein. Other groups have come to the same con-
clusion (De Mot et al., 1993; Lloyd and Sharp, 1993).
After this paper was submitted, it came to our attention
that another ¢ RecA aa sequence has been determined
(Strocher et al., 1994). There are 9 nt conflicts between
the sequence in Fig. 1A and the Stroeher et al. (1994)
sequence of the Ve strain O17 recA gene and flanking
regions. We have checked and confirmed the Ve recA nt
sequence as reported in Fig. 1A, Six of the nt conflicts
reside within the ORF, resulting in 5 aa conflicts at aa
positions 27, 49, 52, 64 and 94 as shown in Fig. 1B (one
nt conflict is silent). At these 5 aa positions, the Stroeher
et al. (1994) Ve RecA aa sequence is not consistent with
the Va RecA aa sequence or a multiple sequence align-
ment of 15 other bacterial RecA aa sequences (Roca and
Cox, 1990). After the 6 nt conflicts within the ORF of
the Stroeher et al. (1994) recA nt sequence were reexam-
ined, the first 5 (corresponding to aa positions 27, 49, 52,
56 and 64) were corrected to agree with the nt sequence
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TTCTATACAGGGGTGGACACTGTACAAATCAACAGTATAATGAACCCCAACATGACAAAT 60

.

r LexA box 1
CAGCGTCGACCCGATTTCGACACAATTACCTATCACCTGAGAGTGACTATCCGGAGAGAG 120

TAATGGACGAGAATAAACAGAAGGCACTTGCGGCCGCCCTCGGTCAAATTGAAAAGCAAT 18O

M DENJIKU QK ALAAALTGS® GI! E KO 19
TTGGTAAAGGCTCCATCATGCGCTTAGGCGACAACCGCGCBATGGATGTAGAAACCATTT 240
F G K GS I M RLGDNR R AMDVYVYE T I 39
CGACCGGTTCTCTGTCTCTGGATATCGCGTTGGGTGCTGGTGATCTACCAATGGGACGTA 300
S T 6 S L S LD 1! ALGAG GG GLT PMGHR 59
TCGTTGAGATCTTCGGCCCTGAATCTTCGGGTAAAACGACACTGACTCTGGAACTGATTG 360
1 vVE1 FGPESSGKT T LT L ETLI 79
CTGCTGCACAACGTGAAGGTAAAACCTGTGCGTTTATCGATGCCGAGCACGCACTGGATC 420
AAAQRETGI KTTCAFTI DAETUHA ATLTD 99

CGGTTTATGCCAAAAAATTGGGCGTGAATATCGATGAGCTACTGGTTTCTCAGCCAGATA 480
PV Y A K KL GV NTODETLTLV S QPD 119
CCGGCGAGCAAGCACTGGAAATTTGTGATGCACTGGCTCGCTCTGGTGCTGTGGATGTCA 540
T G E QAL E T CDALARSGAVDYV 139
TCGTTGTTGACTCAGTAGCGGCTTTGACACCAAAAGCGGAAATTGAAGGCGAAATGGGCG 600
I v vpD S V A AL TPKAETIETGEMSGSG 159
ATAGCCACATGGGTCTGCAAGCGCGTATGTTGTCGCAAGCAATGCGTAAACTGACGGGTA 680
D8 HMGLOQARMLSOQAMR RIEKILTG G 179
ACCTCAAGCAATCCAACTGTATGTGTATCTTCATCAACCAAATTCGTATGAAGATTGGTG 720
N L KQSNTCMCTIF T NOGQIRMKTIG 199
TGATGTTTGGTAACCCAGAAACTACCACTGGCGGTAACGCACTGAAATTCTACGCTTCTG 780
vV MFGNUPETTTGGENALIKTF Y A S 219
TTCGTTTGGATATTCGCCGTACTGGCGCAATCAAAGAAGGCGAAGAAGTGGTGGGTAACG 840
vV RLDI RRTGATI KETGETEV VY GN 239
AAACCCGTATCAAGGTTGTGAAGAACAAGATTGCTGCGCCGTTTAAAGAAGCGAACACTC 900
E T R I KV VY K NIKT AAPTFIKTEANT 259
AGATCATGTATGGCCAAGGTTTCAATCGTGAAGGTGAATTGATCGATCTTGGTGTGAAAC 960
a I MY GQGF NREGETLTIDTLGV K 279
ACAAAATGGTTGAGAAGTCAGGCGCTTGGTACAGCTATAACGGCGATAAAATCGGCCAAG 1020
H KMV EKSG.A WY S Y NGDIK'I G AQ 299
GTAAAGCGAATGCCTGCAAGTATCTGAAAGAAAACCCAGAAATTGCGAAAACTCTAGATA 1080
G K AN A CK Y L KENPETI AKTLTD 319
AAAAACTGCGTGAAATGCTGTTAAACCCAGAAAACATGCAGCTGATCGCTGAAACATCTT 1140
K K LR EMLLNPENMQQEL T AET S 338
CTGCGGCGGATGACGTCGAATTTGGCGCGGTGCCAGAAGAGTTTTAATCGGCAGGCTGAA 1200
S AADDVY EF G AV P EEF . 354

Fig. 1. Nucleotide sequence of the V. cholerae rec A gene and a compari-
son of the deduced aa sequence with other RecA proteins. (A) The
sequence was determined by the dideoxy technique using [**STdATP
on double-stranded plasmids pGP69A and pRLM?2 (a deletion deriva-
tive of pGP69A). Forward and reverse universal primers and designed
sequence-specific primers were used. Both strands of the gene were
sequenced. The putative lexA operator (repressor-binding site), — 10
and —35 regions, and ribosome-binding site (RBS) are indicated.
GenBank accession No. U10162. (B) Comparison of the RecA proteins
of V. cholerae (Vcho), V. cholerae of Strocher et al. (1994)
(Vc94 X71969), V. anguillarum (Vang M80525), E. coli (Ecol J01672)
and ‘RecA’ of V. cholerae (Vc92 X61384, Ghosh et al., 1992). Residues
identical to Vcho are represented by a dot (-) and gaps are depicted by
a dash (-). The ATP-binding site and signature sequence are shaded.

of Fig. 1A. The remaining conflict (corresponding to aa®*)
remained  uncertain  (P.A.  Manning, personal
communication).

The Ve recA clone (pGP69A) was a generous gift from
John J. Mekalanos. This work was supported by NITH
Grant GM32335 to M.M.C. and a Mary Shine Peterson
undergraduate scholarship to R.L.M.
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