
among tissues with varying concentrations of 
the toxin within a plant. Whereas physio- 
logical resistance in insects to pesticides and 
plant resistance (biotypes) is well document- 
ed (2), inherent behavioral capabilities of 
insects to discriminate in a toxin mosaic 
superimposed on their host or habitat is not 
well understood (3). Insect-resistant trans- 
genic plants appear to provide an ideal sub- 
strate in which entomologists can explore 
this previously recalcitrant and otherwise ne- 
glected subject. Nonlethal repellency of pre- 
adapted populations from human-valued re- 
source tissues to vield insensitive tissues of- 
fers the prospect of conserving the extant 
insect genome by these intraplant refugia 
and of increasing mortality in cannibalistic 
species by concentrating populations in 
smaller areas. Realization of such possibilities 
would be accelerated if prepared minds were 
combined with proprietary technology in a 
context of production agriculture. 

Marvin K. Harris 
Department of Entomology, 

Texas ABM University, 
College Station, T X  77843-2475, USA 
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It is regrettable, but not surprising, that Bt 
cotton in its initial year of commercializa- 
tion has fallen victim to the bollworm. Dur- 
ing 1994, when bollworm numbers were 
extremely high in North Carolina, peak 
boll damage and yield reductions in two of 
our Bt cotton tests exceeded 20% (1 ). 

Our data ( 1 ,  2) were summarily ignored 
in favor of data acquired when there were 
low numbers of "wild" bollworms or from 
test sites artificially infested with laboratory- 
cultured larvae. The wave of euphoria cre- 
ated by Bt cotton swept across the cotton- 
belt and carried many entomologists with it. 

In Bt cotton, biotechnology has provid- 
ed cotton farmers with a most powerful tool 
to assist in the management of insect pests; 
however, for success and sustainability the 
tool must be strategically integrated with 
other management tactics into systems de- 
signed for specific areas. 

J. R. Bradley Jr. 
Department of Entomology, 

North Carolina State University, 
Box 7630, 

Raleigh, N C  27695-7630, USA 
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HIV Fusion 
Recently, an assemblage of evidence (1, 2) 
demonstrated that any one of four P-che- 
mokine receptors can act as human immu- 
nodeficiency virus (HIV) cofactors. In some 
interpretations (R. Weiss, "HIV receptors 
and the pathogenesis of AIDS," View- 
points, 28 June, p. 1885) (I ), these host cell 
receptors have been prematurely assigned 
HIV corecentor function. Back-to-back re- 
ports drew contradictory conclusions about 
the specificity of one such HIV cofactor, 
suggesting the complicity in HIV infection 
of additional unaccounted variables. 

For a component to be classified as a 
receptor, three criteria must be met: the 
component must demonstrate (i) saturable 
binding of the ligand to the receptor; (ii) 
specific binding of the ligand to the receptor 
that is competitively inhibited at the binding 
site; and (iii) a ratedependent biologic re- 
sponse to the ligand (3). When the meth- 
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ods used to characterize and identify P- 
chemokine receptors as candidate HIV co- 
receptors ( 1 ,  2) are stacked up, only one of 
three criteria has been addressed-biologic 
response. One controversial assumption 
made in the recent studies is that HIV in- 
fectivity is mirrored by fusion between sur- 
roeates for both host cells and virus in a 
f o k a t  that lacks the full complement of 
possible molecular events. 

The loose application of the term "recep- 
tor" in virology might be an accepted prac- 
tice. However, the characteristics implicit in 
the definition (for example, specificity) can- 
not be assumed as a bonus. In onlv one studv 
(4) have the binding parameters between 
HIV envelope proteins and potential co- 
receptors been measured. An alternative host 
membrane protein was demonstrated to have 
saturable, reversible, and specific binding to 
the fusion domain of HIV (4). In the pres- 
ence of nontoxic concentrations of inhibitors 
with specificity for this HIV interactive host 
protein, infectivity of peripheral blood mono- 
nuclear cells with primary isolates of HIV-1 
was inhibited. This protein fulfills all three 
criteria of the definition of HIV receptor. 

The strategy of targeting P-chemokines 
in the design of interventive modalities is 
still premature, but the fusion receptor 
might serve as an appropriate therapeutic 
target, because specific inhibitors have al- 
ready demonstrated the potential to dimin- 
ish HIV infectivity in vitro. 

Cindy L. Bristow 
Dental Research Center, 

University of North Carolina, 
Chapel Hill, NC 27599, USA 
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Response: Bristow is right that the term 
"receptor" in virology commonly relates 
less strictly to biochemical criteria than to 
functional penetration of the host cell by 
the virus. Almost every retrovirus receptor, 
including CD4 for HIV, was first identified 
functionally and only later by the binding 
criteria that she says are paramount (1 ). So 
it is with the new findings on chemokine 
receptors, and no doubt critical binding 
sites will in due course be unravelled. In the 
meantime their identification through gene 
transfer and functional HIV entry repre- 
sents a landmark in AIDS research. 

Bristow writes that any one of four 
P-chemokine receptors can act as HIV co- 

factors. but thev show svecificitv for HIV 
strains of differing cellular tropisms; one of 
them (fusin or CXCR-4) allowing entry 
of syncytium-inducing HIV strains, more 
closely resembles an a-chemokine receptor, 
for which the natural ligand has just been 
shown to be stromal cell-derived factor 1 
(2). New data show that persons inheriting 
defective CKR-5 receptors are resistant to 
infection by macrophage-tropic, nonsyncy- 
tial HIV (3), further strengthening the rel- 
evance of these receptors to AIDS. 

Bristow states that only her study on a 
cell surface protease fulfills the criteria of an 
HIV co-receptor. Yet before Bristow's paper, 
Kido et al. (4) showed binding of HIV gp120 
to a protesae, while Bhat and Harouse (5) 
demonstrated a much higher binding affinity 
of the HIV envelope to galactosyl ceramide. 
However, neither "receptor" provides an ef- 
ficient means of HIV entry. The role of 
proteolysis therefore remains in doubt (1,6). 
I remain a little skeptical about the function 
of a molecule showing saturable, apparently 
specific binding of HIV until it can be dem- 
onstrated that the molecule is reauired for 

& ~ -  

infection. A number of charged oligopep- 
tides and sulfated ~olvsaccharides inhibit . , 
HIV infection in a spuriously specific man- 
ner, because thev also inhibit other envel- 
oped viruses that "se quite distinct receptors. 

Robin A. Weiss 
Chester Beatty Laburatories, 

institute of Cancer Research, 
London SW3 6JB, United Kingdom 
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Letters to the Editor 

Letters may be submitted by e-mail 
(at science-letters@aaas.org), fax (202- 
789-4669), or regular mail (Science, 
1200 New York Avenue, NW, Washing- 
ton, DC 20005, USA). Letters are not 
routinely acknowledged. Full addresses, 
signatures, and daytime phone numbers 
should be included. Letters should be 
brief (300 words or less) and mail be 
edited for reasons of clarity or space. 
They may appear in print andlor on the 
World Wide Web. Letter writers are not 
consulted before publication. 
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