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Abstract
HIV-1 uses the CD4 molecule as its receptor and a chemokine receptor as a coreceptor, to recognize 

a host cell. Most strains use CCR5 as their coreceptor during the initial stages of infection. Frequently, the 
virus will evolve within the host to expand coreceptor usage to include CXCR4. The new protein-protein 
interaction between the viral glycoprotein, gp120, and cellular CXCR4 enables the virus to infect more 
T helper cells. The innovative power of mutation and selection demonstrated in the coreceptor switch 
of HIV-1 challenges our understanding of “the edge of evolution.” Here I argue that this new molecular 

from CCR5 to CXCR4 usage compromises transmissibility of HIV-1, kills its host sooner, so ultimately is  
a disadvantage to the virus on the ecological level. Rather than being an example of evolutionary 
creativity, it illustrates the broken relationship between the virus and the host through mutation of the 
viral genome.
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Introduction
The Edge of Evolution, Michael Behe used 

Even though the virus “mutates at the evolutionary 
speed limit,” it essentially remains the same—even 
given what is equivalent to deep evolutionary time.

of progressive evolution—decay and extinction—in 

the limits of purifying selection, the viral lineage 
must lose vitality and eventually disappear from the 

of pandemic AIDS, has been circulating for decades, 

gain insight into the future of this devastating virus. 

power of random mutation and natural selection, i.e., 
the cyclic selection of host cell tropism. 

Evolution of a New Protein—Protein Interaction  

infectious process, the virus uses its gp120 protein to 

cell or a macrophage. However, in order for the virus 
to penetrate into the cell, the viral gp120 must also 
bind another molecule on the cell surface, called a 

communication within the human body, and the virus 

of amino acids anchored on the cell membrane 

macrophages is essential for establishing infection in 
the mucous membranes, as found in the genital tract. 

destroyed by the virus, it would be advantageous 

tropic viruses is associated with rapid depletion of 

However, upon transmission into a new host, it is the 

Here we see the repeated creation of a new 

interactions are fundamental biochemical processes 
in every aspect of life: gene regulation, protein 
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synthesis, intracellular transport, movement, cell-

course of the war of attrition between the virus and 
the host, in favor of the virus. Since the recognition 

information, it apparently challenges the concept of 

Molecular Basis of the New Interaction
env gene of 

gp120 interacts with CD4 using a conserved region, it 
interacts with the coreceptors using its hypervariable 

1998

seems to be driven by immune responses of the host. 

net charge in the loop is 4 or below, the virus binds 

words, replacement of acidic or neutral amino acids 

tropism. In fact, one isolate was reported to use 

coreceptors on CD4+ cells, depending on availability 

yet distinct coreceptors in order to infect a changing 
repertoire of host cells.

Several points are noteworthy. First, this is not 

creation of a new gene, but alteration of an existing 
gene, involving only a few small-scale mutations. Gain 

power of mutation and selection. It is always evolving 

of other coreceptors may appear, they are all similar 

tuning its ability to bind available substrates. Some 

proteins contain hypervariable regions that are 

between hosts. Every new infection returns to the 

The Advantages of Not Evolving

1 within the host. Expansion of coreceptor tropism 
increases productivity of the virus, as shown by 
the increase in viral load in the patient’s blood 

On the ecological level, however, the ability to 

clear, but one report points to its increased ability 

has been found to outcompete subtype A in the 
female reproductive tract, thus increasing its 

It is tempting to speculate that the ability to 

loss of this adaptability in subtype C is a result of 
mutational degeneration. However, it is ultimately 
not advantageous for the virus to switch coreceptors 
and to infect as many host cells as possible. From a 
creationist perspective, retroviruses were not created 

as coreceptors, and are nonpathogenic in their natural 
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h
disease progression, and therefore increased chances 

entropy level in almost every amino acid position 

 In subtype B, non-switching strains are 

antibodies, while the switching strains fail to do so 

is part of an overall degenerative process. It happens 

from host immunity relaxes. 

Conclusion

of the viral gp120—so it can bind to an alternative 

accomplish a change in net charge in the relevant 

downside—the virus loses transmissibility.

shortsightedness of the Darwinian mechanism. In 
the short run, viruses that are able to expand their 
host cell range will produce more progeny within 
the host, but in the long run, evolution away from 

compromises transmissibility of the virus between 
hosts, negatively affecting the competitiveness of 

of evolution” and is in conformity with the concept of 
genetic entropy. 
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