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Proteins of the antigen 85 complex are abundantly secreted into
the culture supematant of a variety of mycobacteria (1, 2). These
proteins are known to be responsible for the high affinity of
mycobacteria to fibronectin (3). The 32 kDa protein (antigen 85A)
appears to be a major stimulant of cellular and humoral immunity
towards mycobacteria both in mice and man (4-6). The gene
encoding the 32 kDa protein of Mycobacterium tuberculosis has
recently been identified by us (7).
Comparison of this gene with the a-antigen from M. bovis BCG

(Tokyo) (also referred to as antigen 85B or as MPB 59 protein
(8)) revealed 73.8% homology between coding regions of the
DNA sequences (7, 9). This figure should be corrected to 77.5%
considering that both sequences have been revised since their
publication (10, and this report). It is of interest that the homology
is limited to the region coding for the mature protein and the
carboxy-terminal part of the signal sequences.

After screening a Xgtl 1 BCG library (prepared from M. bovis
BCG strain 1173P2) with a 5'-230 bp PstI fragment from our
M. tuberculosis 32 kDa protein gene (7) (see Figure 2), we have
isolated and sequenced a BCG genomic clone. The latter contains
a 1299 base pair sequence corresponding to the 32 kDa-protein
gene which is identical to that from M. tuberculosis except for
a silent single nucleotide change at position 1023. It contains a
1014 base pair coding region. The deduced amino acid sequence
corresponds to a 338-residue protein including a 43-residue-long
putative signal peptide required for the secretion of the
295-amino-acid-long mature protein (Figure 1).

These data, together with recent nucleotide sequences (Content
et al., in preparation) suggest, as proposed by others (11), that
one or several genes coding for the antigen 85 complex and that
they are strongly conserved in M. tuberculosis and in M. bovis
BCG.

Therefore the previously observed differences between the 32
kDa-protein gene from M. tuberculosis and that of the a-antigen
from M. bovis BCG (Tokyo) may reflect mainly sequence

differences among members of the antigen 85 gene family, rather
than differences among BCG strains as anticipated before (7).

Preliminary data indicate that the various genes described here
are not clustered together within the mycobacterial genome of
M. bovis BCG strain 1173P2.
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1 C ATG CMG CC 0 GM AMO TT COTC GCa cc

met gin l-u val amp arg val arg gly ala

121 GTC ACC GOT ATG TCr CGT CGA CTC GM GTC GOG GCCI:: GM0CC Cac CTA GT TOCC GOT CTG c 0C OCC GM GOT GCM ACG CCC AMC GC 0 GCAmTTT TOX Cc CCG Goc TOG cCG
11 val thr gly met aer arg arg IOU vml vml gly a1l val gly ala ala lu val er gly IlO v.1 gly a1l wl gly gly thr ala thr ala gly ala ph. ser arg pro gly l-u pro

241 GTG CAGM TM CTG CAM GT CCC TCO CCCTO ATC OX CGT GW ATC AM QTCC lTC CMA ACT MT GOT CC AAC C CCC=GCCCMC1TMCMCMGCGM GM GMCC CMCC GMC GM

51 val glu tyr lu gln val pro ssr pro oar -t gly arg asp ile lys val gln ph. gln mar gly gly ala san ser pro ala isu tyr l-u lou asp gly lou arg al, gin amp asp

361 TTC AAC GM TOG G ATC AM MC CC GM TTC CGM TOG TMC GCM CrcTCC GM CGTMG GM A CCC CM M GoM CM TC ArMC TTC TAC CC GCM T Tac CA CCC GCC TOC

91 ph* tr gly trp asp ile san thr pro ala ph. glu trp tyr ap gln nsr gly lou sr val val _t pro val gly gly gln osr sr ph. tyr s r amp trp tyr gln pro ala cys
481 GM AMA GCC OCT TOC CM MT TMC AM TOO GM CA ITO M AC AMC GMGCT C 000 T G MG CMTMC AMr CC COMGMCCCCMGM GTC GT CTT TOa ATG

131 gly lys ala gly cys gln thr tyr lys trp glu thr ph. lu thr tr glu lu pro gly trp lsu gln ais asn arg his val lys pro thr gly mr ala val v.l gly lu ser mst
601 OCT OCT TCT TCC 0CC G AMC CTM CC ATC TAT CA COC CMCCAC TAC GMc TM CC CCA GCC CO TO GM GM 1T0r GM CCC TCC CM GM ATC GMT COCC C CCG ATC GOC CGM 0C

171 ala ala tsr ssr ala lu thr lou &as il tyr his pro gln gln ph. val tyr ala gly ala st ssr gly lou lou asp pro tsr gln ala sst gly pro thr lou il gly lu ala

721 ATG GM CGM OCT GCM G TAC AACCG CC: GM MTOO GM GM AM GM GM GOrCC TOO CCCG AMC GMC CCG CTG TTO AMC GC C0 AA CGM ATC 0CC AM AA MCca: GMC

211 met gly asp 1al gly gly tyr lys ala s r ap mt trp gly pro lys glu ap pro ala trp gln arg an asp pr l u l-u an val gly lys l u ile ala an &an thr arq val
841 TMGGTC TAC TOC GMC AAM GOC A' cOG TOCO OAT CTG GT GCM AM AM GMC CCGM G0 AMG TTC CM GMr GMC TITC cM COG ACC AMC AM ATC AAC TC CAA GC 0CC TAC AAC GCC
251 trp val tyr cys gly asn gly lys pro tsr asp lu gly gly sn san lu pro ala lys ph. lu glu gly ph. val arg thr ser an ils lys phe gln sp ala tyr sn ala gly

cC
961 GMC GCM CAC AAC GC GCM TTC GM TTC CCC GM AC GMT ACC CM AMC TO GAG TAC TOO GMCCCGM CTC AM OCT ATO AMrCCCC C CTG CAM ac OCA GMr. GcM GCC AC CCC AAC
291 gly gly his asn gly val ph. sp ph. pro asp ser gly thr his tsr trp glu tyr trp gly ala gln lou An ala met lys pro asp lu gln arg ala lou gly ala thr pro an

1081 AMC GM CCc G0CC CC CM GMC CC TAMCO/TOCACT CCTA
331 thtr gly pro ala pro gln gly ala TLR

1171 AATCCC TA C

Figure 1. DNA and derived protein sequence of the 32 kDa-protein gene of M. bovis BCG. (strain 1173P2). The putative signal sequence is represented in italic.

The sequence of the corresponding gene from M. tuberculosis is identical except for the indicated substitution at position 1023 (arrow).


