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Outline

● Markham et al. suggested certain subjects failed to develop efficient immune 
response to HIV strains and were subsequently overwhelmed, creating a 
comfortable environment for the virus to replicate

● This stable environment meant little selective pressure and subsequently little 
reason to adapt, so strains with high initial diversity were thought to decrease 
in diversity over time

● The opposite seemed to occur for strains with little diversity, thus we examined 
trends for high and low initial diversity compared to slope of divergence 

● An analysis of the data revealed no significant predictable correlation between 
the two values using Markham’s data



Outline

● Markham et al. suggested certain subjects failed to develop efficient immune 
response to HIV strains and were subsequently overwhelmed, creating a 
comfortable environment for the virus to replicate

● This stable environment meant little selective pressure and subsequently little 
reason to adapt, so strains with high initial diversity were thought to decrease 
in diversity over time

● The opposite seemed to occur for strains with little diversity, thus we examined 
trends for high and low initial diversity compared to slope of divergence 

● An analysis of the data revealed no significant predictable correlation between 
the two values using Markham’s data



Subjects 15 and 4 were selected as extremes for high 
and low diversity respectively

● The diversity plot for subject 4 
starts low and increases over 
time.

● The diversity plot for subject 15 
does the opposite, starting high 
and falling over time.
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Existence of selective pressure may be apparent in 
the shape of a strains’ phylogenetic tree
● “In this model the main assumption is that a single founder virus evolves under 

neutral evolution, generating a star-like phylogeny” (Tully et al., 2016).
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If this trend persists, subjects with high initial diversity 
should decrease and vice versa

● Subjects 1, 15, and 9 were selected as subjects with the highest initial 
diversity

● Subjects 4, 13, and 14 were selected as subjects with the lowest initial 
diversity

● Values for minimum and maximum distances between initial clone 
sequence were calculated using ClustalDist

● Unrooted trees were generated for each of the six subjects
● Scatter plots were created and an analysis done on the correlation 

between various data 
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Poor correlation found between baseline nucleotide difference and 
slope of change in intravisit nucleotide difference per clone



Poor correlation found between the range of nucleotide difference 
and slope of change in intravisit nucleotide difference per clone



No correlation found between initial clone number and slope of 
change in intravisit nucleotide difference per clone
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● An analysis of the data revealed no significant predictable correlation between 
the two values using Markham’s data

● New studies show effects of outside factors on the later emergence of 
diversity in HIV strains



Little to no correlation was found between baseline diversity 
and end slope change in nucleotide differences

● Lack of correlation possibly linked to presence of more important determinant 
factors for disease progression

○ “We speculate that in the presence of viremia some effects of active injection may be masked 

by the effects of untreated HIV-1 infection.” (Mehandru et al., 2015)

● Large variance in number of initial clones may have contributed to the amount 
of data we had for examination, equal numbers may yield a different result



Main cause of progression may not have been 
measured in Markham et al., 1998

● Recent studies suggest correlation between injection drug habits and disease 
progression. 

○ “We speculate that in the presence of viremia some effects of active injection may be masked 

by the effects of untreated HIV-1 infection.” (Mehandru et al., 2015)
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