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gp4l

gpl20 and gp41l have functionally distinct but additive roles in HIV
infection and pathogenesis (veissner et al, 2005)

gpl120 mediates transmission via CD4 binding while gp41 is essential for

post CD4 binding events including viral fusion and assembly (Lambele et al 2006;
Martin et al. 1996; Mobley et al 1999; Charloteaux et al 2006; Dey et al 2006)

Post CD4 binding (and gp41 related) processes are among the most
S|gn|f|cant determinants of replicative capacity and pathogenic potential in

any given strain (usu et al, 2003)
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Figure adapted from Domsz R et al Ganes Dew, 2000, 14:2677-2688



Gp41lin vaccines

Gp4l is conserved relative to gpl120 with fewer indels

It is one of the earliest targets of the immune
response

Several regions of gp41 elicit Ab reactivity.

Of the 6 known broadly neutralizing Abs 3 are found
In gp4l (2F5, Z13 and 4E10)
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Acute infection, chronic infection and transmission
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Study aims

* Is it possible to detect signals
assoclated with transmission separate
from host specific adaptation?

e Which sites are associated with this
sort of adaptation?
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Subtype C datasets

40 CAPRISA enrolment gp4l
sequences sampled at a mean 40
days post infection. This is the
Acute/early Infection (Al) dataset

40 chronic HIV-1 subtype C
sequences matched for gender
and geographic location from the
Kiepiela et al (2004) study. CD4
counts <200 and viral loads
>200000 were excluded. This
constituted the chronic infection
(C!) dataset
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Methods of inference of selection
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Test of the methods

e Are the methods used reliable?

« How do sites detected by these methods
compare to sites described previously?
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Hypothesis

 Given the largely overlapping phylogenetic history,
the two subtype C datasets should share more
selection signals that other subtypes

e sites where the selection signal is strongest in the
terminal branches (intra-nhost adaptation) should be,
less conserved between the Al and Cl datasets than
those detectable throughout the tree

 Differential selection detected in terminal branches
of Al and CIl datasets should be indicative of different
selection pressures related to these stages.
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Normalized
dN/dS

All
signals

Subset of
signals

Al Cl Sub A
0.0024 0.0006 0.0051
0.0006 0.0071 0.0468
0.0071 0.0034 0.0321
0.0034 0.0294 0.0006
0.0294 0.0051 0.0071
0.0426 0.0468 0.0034
0.0122 0.0321 0.0294

Al Cl Sub A
0.0024 0.0189 0.0013
0.0006 0.0376 0.0291
0.0071 0.0051 0.0059
0.0034 0.0468 0.0107
0.0294 0.0321 0.0084
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UPGMA dendograms of regression analysis of all selection signals

Purifying selection signals Diversifying selection signals
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sites evolving under significantly different selection
between Al and CI

« We took all sites where there was any significant
evidence of different types of selection happening
between Al or CI

« And only sites where these differences were
detectable by FEL and not IFEL (where the difference
was in the terminal branch)

« We confirmed differences in selection using PARRIS,
a random effects likelihood test that assigns a
posterior probability of the type of selection at that
site
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sites evolving under significantly differential selection between
Al and CI

Normalised dN/dS (SLAC, FEL, IFEL)a PARRIS

Codon position Cl
(HXB2 gp160) Gp41 domain

43 (554) N-heptad repeat
48 (559) -3.43,-0.71,-0.7 N-heptad repeat
105 (616)13 -1.62,-0.36, -0.37 Loop region (glyc site)

the envelope trlmer core during fusion
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Conclusions

We show that variations in the selective pressures acting
on viruses during the acute and chronic stages of infections
are detectable by comparing sequences sampled during
these infection phases

Our analysis reveals clear differences in the distributions of
sites evolving under positive and negative selection in
chronic and acute subtype C infections

4 of 6 the gp41 residues evolving under stronger purifying
selection during acute Infection are involved in fusion or
transmission related functions

This is suggestive of a selective processes such as a
transmission sieve
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Conclusions (cont’d)

 This may be a useful means of identifying viral genetic
features that are important for transmission or early
Infection and thus relevant to rational vaccine or
microbicide design

 We aim to further to establish the biological significance
of identified sites experimentally
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