
contrast to the similar size polyhistidine tag (29), we
have found that it is usually possible to obtain nearly
pure preparations of recombinant protein in a single
chromatographic step under native (nondenaturing)
conditions using the BAP. Hence, a unique attribute of
the BAP is that it combines the advantages of small
size and tight, specific binding under native conditions.
Furthermore, unlike proteinaceous affinity handles,

such as MBP, glutathione S-transferase, thioredoxin,
or BCCP, the BAP seems less likely to interfere with
the folding or biological activity of a fusion partner.

The BioBac vectors we have described in this report
are the first general vectors for the production of bioti-
nyl proteins in insect cells. Based on the results ob-
tained with bDW449, we expect that these vectors will
be capable of directing the high-level expression of

FIG. 4. BioBac baculovirus transfer vectors for the production of recombinant biotinyl proteins in insect cells. (A) Vectors are shown in
schematic form (not to scale), with some of the unique restriction sites indicated. In pDW445 and pDW446, regulons for the production of
recombinant proteins are flanked by long segments of baculovirus DNA, which promote homologous recombination in vivo. In pDW464 and
pDW465, these regulons are flanked instead by sequences from the ends of the bacterial transposon Tn7, enabling recombinant baculoviruses
to be constructed by site-specific recombination in E. coli (26). Abbreviations: PH pA, BGH pA, and SV40 pA, polyadenosine sequences from
the baculovirus polyhedron gene, bovine growth hormone gene, and simian virus SV40, respectively; PPH, polyhedron promoter; Pp10, p10
promoter; MCS, multiple cloning site; birA, E. coli biotin holoenzyme synthetase gene; pUC ori and f1 ori, origins of replication from the
bacterial plasmid pUC19 (30) and the filamentous phage f1, respectively; bla, �-lactamase gene (confers resistance to ampicillin); Tn7L and
Tn7R, left and right ends of the bacterial transposon Tn7, respectively; GmR, gene conferring resistance to the antibiotic gentamycin. (B) BAP
coding sequences and cloning sites contained in the BioBac transfer vectors. The nucleotide sequence between the unique BsiWI and SacI
sites in pDW445 and pDW464 (top) or in pDW446 and pDW465 (bottom) is presented. All of the indicated restriction sites are unique (i.e.,
occur only once) in these vectors. The amino acid translation is shown in single-letter code over the nucleotide sequence. The lysine (K) that
is biotinylated by BirA is enclosed by a black box. In pDW445 and pDW464, translation initiates at the methionine codon that is coincident
with the NcoI site, and the BAP precedes the multiple cloning sites. In pDW446 and pDW465, the initiation codon must be provided by the
cloned insert, and translation terminates at the end of the BAP coding sequence.
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