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Env

How well does this hold up in the real world?
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cloned and 

sequenced env

Passive infusion studies tell us these 

concentrations should suppress!

This virus has probably acquired eCD4-Ig resistance!
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Viral replication in rhesus PBMC
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Viral replication in rhesus PBMC

w/ eCD4-Ig

4X is resistant, but has not escaped!
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How?



CD4 Residue 39

Env affinity

Asparagine
(N)

Isoleucine
(I)
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rhesusized eCD4-Ig rhesus CD4
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Soluble proxies for the two types of CD4 domains 

present in eCD4-Ig vs rhesus cellular CD4

Asparagine

(N)

Isoleucine

(I)

These are is CD4-Ig, Not eCD4-Ig!

No mimetic peptide!
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eCD4-Ig

proxy

(N)

Rhesus CD4

proxy

(I)

Neutralization in TZM-bl



6MEO: CHEN 2019, Nature
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SHIV-AD8 4X

Adds a large charged residue to the CD4 

binding pocket

Right next to residue 39!

Gardner et al. 2019 showed that 

SIVmac239 used the I39N difference to 

develop eCD4-Ig resistance as well!



Altered Co-receptor Tropism?
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6MEO: CHEN 2019, Nature

4XSHIV-AD8

SHIV-AD8 4X

Loss of highly conserved Arg/Lys

in the V3 ’arch’

Gain of potential O glycosylation site 

at CCR5 N terminus contact
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Replication in rhesus PBMC
w/ Maraviroc
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Singly Cloned 4X Mutations; TZM-bl Assay; Pseudovirus



In the absence of shifted tropism, we hypothesize that R315G and A436T help 

4X better discriminate between CCR5 and the CCR5 mimetic peptide

Env

CCR5 mimetic peptide

CCR5 N terminus



C O M M U N I T Y  S U M M A R Y

env can evolve to exploit differences between eCD4-Ig and the receptors it mimics

eCD4-Ig forces HIV to evolve in a way that limits its own fitness 
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BUT! The resistance it can access is limited



C O M M U N I T Y  S U M M A R Y

We could:

Identify inhibitors for co-delivery with eCD4-Ig that block off these narrow resistance 

pathways

OR

Improve the potency, stability, and/or

AAV expression levels of eCD4-Ig such that even resistant variants are overcome.
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Questions?



23



24



25



26



27



28



29



38 ng/ml p27, spinoculated, +DEAE dextran

Day 3 Post Infection – Representative Images.

SHIV-AD8 4X SIVmac239 Uninfected
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