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FIG. 4. Detection of membrane fusion between human/murine or human/simian heterokaryons and HIV envelope-expressing cells.
3T3-CD4-LTRlacZ cells were cocultured with HeLa-tat (a), HeLa (b), or COS7 (c) cells. COS7-LTRlacZ cells were cocultured with HeLa-tat
(d), HeLa-CD4 (e), or 3T3-CD4 (f) cells. Subconfluent cocultures were treated with PEG (see Materials and Methods). In panels b, c, e, and
f, H9/IIIB effector cells were added 2 h after and cocultured overnight. X-Gal incubations were for 2 h. Plates were photographed under x 250
magnification.

(HTLV) pseudotypes, despite the presence of chromosome
17, evidenced by karyotype analysis and expression of
specific surface markers (38). In the case of HIV entry, we
think that too small a number of rodent-human hybrids has
been studied to allow definitive conclusions to be drawn.
Our histochemical assay is rapid and sensitive, and it could
allow faster and more reliable screening of collections of
somatic cell hybrids; they would not have to be manipulated
for CD4 expression, but only PEG fused to 3T3-CD4-

LTRlacZ cells. In fact, hybrids could be tested before the
tedious process of establishing them as genetically stable cell
lines, and only those able to complement murine CD4 cells
would be recloned and analyzed for their human chromo-
somal content.
Heterokaryons made between murine 3T3-CD4 and sim-

ian COS7 cells could not fuse to HIV envelope-expressing
cells. Since COS7 and 3T3 cells did not express a dominant-
acting inhibitor of fusion (in the context of heterokaryons
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TABLE 2. Heterokaryons between 3T3-CD4-LTRlacZ or COS7-LTRlacZ and human, murine, or simian cells

LTR-lacZ cells No. of blue-stained focia with fusion partner: Effector HIV
HeLa HeLa-CD4 3T3 3T3-CD4 COS7 cells envelope

3T3-CD4 (SC6) ND ND ND ND ND 8E5 +
46 4 ND 1 1 ND 2 1 H9/IIIB +
1 1 ND 2 1 ND 1 1 Jurkat-tat

COS7 (Z25) 0 19 1 0 0 ND 8E5 +
0 39 5 0 0 ND H9/IIIB +
ND 0 ND 0 ND Jurkat-tat

a Number of foci per 35-mm plate, after a 2-h X-Gal incubation, indicating fusion events with tat-expressing effector cells. Each number is the average of four
independent experiments. ND, not done.

with HeLa cells), we conclude that these simian and rodent
cell lines lack some common human factor(s) necessary for
the HIV envelope fusogenic activity. However, different
genetic defects could cause the same fusion-resistant pheno-
type, and it will be interesting to perform similar comple-
mentation experiments with other cell lines resistant to HIV
entry, in particular with the two human cell lines, U87 and
SCL1 (6).
The histochemical assay that we have developed detects

CD4/HIV envelope membrane fusion events not seen by
classical syncytium formation assays and can be performed
in the absence of viral replication. It could be standardized
and used to screen drugs or antibodies for their ability to
interfere with the gp120-CD4 interaction and the subsequent
membrane fusion event.
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