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Critique 1 – HIV 

 

 One of the main complicating factors in this paper is that it 

focuses on viral evolution. Because viruses have such a unique 

biology, they are bound to trace very different trajectories from other 

organisms, from bacteria to vertebrates. I would be hesitant to accept 

the conclusions from the virus-based study of statistical methods as 

true for the application of these methods in all cases. As we have 

learned throughout the course, one of the most important things to 

keep in mind when selecting among the various modeling tools is 

what type of data we have and what is the underlying biology of the 

organism we are studying. Virus biology definitely complicates 

matters for several reasons. First, viruses have much higher mutation 

rates compared to other life forms. This elevated mutation rate can 

also lead to reversions, i.e. A changes to G, then back to A. Because 

the samples were taken at such distant time intervals, many such 

reversion events would have time to happen without being 

detectable.  

Another complication comes from the latent reservoirs of 

parental viruses that can hide away in tissues and reemerge later. 

This makes it difficult to deduce the actual course of evolution. What 



looks like convergent evolution could actually be an older strain 

reemerging. There is no way of tracking linear changes in the HIV 

strains in vivo.  

That being said, I think that it is important to critically analyze 

any statistical method, lest it be based on faulty assumptions. Clearly 

the models were insufficient for properly capturing all the details of 

HIV evolution. The fact that the Nei-Gojobori ignores 

transition/transversion and codon biases is disturbing, given how 

often those are present. Yet it seems that the viral model of evolution 

would exacerbate those biases and that the test could still be 

perfectly valid under a certain threshold. Basically, the main message 

I think this paper delivers is that researchers must carefully 

scrutinize their choice of statistical model based off what life form 

they are studying. Tests that are not applicable to viruses may be 

perfectly fine for bacteria, and vice versa. It is unlikely that there will 

ever be a one-size-fits-all method for analyzing evolutionary data. 


