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Members of the RTX family of protein toxins are secreted without
the concomitant cleavage of a signal peptide': 2. In Pasteurella
haemolytica and E. coli., the structural gene for the RTX toxin
is upstream of two genes, lktB/hlyB and lktD/hlyD, required for
toxin secretion!* 3. In the preceding paper, we reported the
sequence of the lkszB gene from the leukotoxin operon of
Actinobacillus actinomycetemcomitans; it shared a high degree
of sequence similarity with the equivalent proteins from P.
haemolytica and E. coli. This was unexpected since the RTX
toxins from these bacteria are secreted while the leukotoxin from
A. actinomycetemcomitans is reportedly retained in the
periplasm*. Thus, to determine whether a sequence analogous
to lktD/hlyD was present in A. actinomycetemcomitans, a 6 kb
Bam HI fragment containing 2.5 kb of DNA 3’ to /ktB was cloned
from strain JP-2. The region immediately downstream of the lkrB
gene was sequenced and an open reading frame was identified.
The deduced protein, LktD, demonstrates significant homology
to the equivalent polypeptides from related bacteria: it shares 61%
identity with the LktD protein from P. haemolytica' and 68%
identity with the HlyD protein from E. col®. Identities are found
in all three proteins at 52% of the residues. Moreover, the lktD

gene is expressed in A. actinomycetemcomitans as shown by
Northern blot analysis using an lkzD-specific probe (Spitznagel,
Kraig, and Kolodrubetz, in preparation). The fact that the LktB
and LktD proteins of A. actinomycetemcomitans are so similar
to the leukotoxin/hemolysin secretion proteins from other
organisms suggests that further investigations into the possible
secretion of LktA from A. actinomycetemcomitans are necessary.
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GAACGAACGATAATGAAAACTTGGCTTTTGGCATTGTATGATGTGCTTTCCCGTTATAAAAACGTGTGGAATGAAACTTGGAAAATTCGTAAACAGCTTGATTCTCCGGTTAGA
M KTWLLALYDVLSRYKNYVYVUWNETWKIRKS® QLDSZPVR

GAAAAAGATGAAAATGAATTTCTGCCCGCGCATTTGGAATTAATTGAAACACCTGTATCAAATGCACCACGATTCGTGTCTTATTCCATTATGCTCTTTTTAACTTTAGCGATT
E KDENETFLPAMHWLETLTILIETPVSNAPRTFUVSYSITIMLEFLTLAI

ATTGTTTCTATCTTTAGCAATGTGGAAATTATCGCAACGGCTTCAGGAAAAT TTGCACTAAGCGGGAGAAGCAAAGAAAT TAAACCGAT TGAAAATTCATTGGTTAAACATATT
1 VsS1FSNVEIIATASGKTFALSGRSKETIKPTIENSLVKHI

TTTGTGAAAGAGGGCGAATACGTGAAAAAGGGTGAACTATTGTTAAAACTGACCGCACTTGGTGCCGAAGCGGATACGT TAAAAACGAAGACATCGCTTTCTCAAGCTAAACTG
F VKEGETYVKKSGETLTILLKLTALGAEADTTLKTIKTS SLSQAKILL

GAGGAATTTCGTTATAAATCTTTATTGGAAGCTGTTGAAAAAGATCAATTACCAATATTAGATTTTTCTAAAATTGATTTACCTTTTATGACGGAAAACGATCAAAAAAGAGTG
EEFRYKSLLEAVEIKD® GLPTILDTFSIKTIDTLPTFMTENDU QKT RY

ACTTTACTGATTGAAGAACAATTCTCTACTTGGCAAAAACAACGCCATCAGAAAACCTTGAATCTTAATAAAAAAGAAGCGGAAAAACTCAGT TATTTGGCACGAATAAAAAAA
TLLIEEQFSTWAaQK QRHQKTLNLWNKIKTEAEIKLSYLARTIKEK

TATGAAGGTCTGATTAATACAGAGCAAGTCCGATTGGATGATTTTAGAGCCTTATATAAGGAACATGCTATTGCAAAACATACAGT TTTAGATGAAGAGAATAAATATCAGGAT
Y EGLINTEAQVRLDDTFRALYZ KEHATIAKUHKTVLDETENTIKTYO QD

GCAATCAATGAGCTTGAGGTATATAAGGCGAGT TTAATGCAAGT TGAAAACGAAGT TTTATTGGCCAAAGAAGAGCAGGAATTAGTCACACAATTGTTCAAAAATGATATTTTA
Al NELEVYKASLMAQVENEVLILAKTETES QELVTAQQLTFIKNDTIH/LL

GACAAGCTAAAACAGGCGACGGATAATGTGAAT TTATTGACAT TCGAACTGGACAAAAACAATCAACGCCAGCAAGTCTCTGAAATTCGAGCTCCTGTATCAGGTACTGTACAA
DK LKQ@ATDNVNLLTTFETLDIKNNOQQRQQYV SETIRAPVSGTVaQ

CAATTAAAAGT TCACACAATAGATGGCGT TGTTACTACGGCTGAAACAT TAATGGTAGT TGTGCCGGAAGAAGAT TCCCTTGAAGTCACTGCACT TATTCAAAATAAAGATATT
Q LKV HTIDGVVTITTAETLMVVVPEEDS STLTEVTALTIG QNKDTDI

GGTTTTGTGAAAGAAGGGCAAGAGGT TGTAAT TAAGGTCGAAGCCTTCCCCTATACCCGTTATGGT TATTTAACGGGAAAAGT GAAAAATAT TACTTTAGATGCGAT TGAACAT
G FVKEGQEVVIKVEAFPYTRYGYLlLTGKVKNTITLDATITEH

CCAAAGCTTGGACTTGTATTTAATACGATTATTGAAT TGGATAAAAAAACACT TTCTACCGAAGAAAAAGAAATCCCACT TTCCGCAGGGATGGAAAT TACTGCAGAAATTAAG
PKXKLGLVFNTITIELHDIKTEKTTLT STETETIKETIPLSAGMETITA ATETHK

ACAGGCATGAGAAGCGTTATAAGCTATCTACTTAGCCCATTAGAAGAATCTATTGATAAAAGT TTAAGAGAACGTTAATTATAAAAGATAGAATATAACATTCC
TGMRSVISYLLSPLETES STIDTKS STLTRERten
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