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I  H A V E  N O  C O N F L I C T S  O F  I N T E R E S T

CLONALLY EXPANDED HIV-1 PROVIRUSES WITH 

5’-LEADER DEFECTS CAN GIVE RISE TO 

NONSUPPRESSIBLE RESIDUAL VIREMIA

AND COMPLICATE ART MANAGEMENT



Janet and Robert Siliciano, JCI 2020

Typical features of “Repliclones”:

• Drug sensitive

• Can be recovered by outgrowth assay  infectious

• They are relatively large (>107)

• Represent a small % of total infected cells (~1%)

Simonetti et al, PNAS 2016

Some people on ART experience nonsuppressible residual viremia (NSV)

Halvas et al, JCI 2020

If residual viremia is a reflection of reservoir persistence (always present), 
why only some people experience NSV (rare)? 
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Participant Characteristics



P3

NSV is caused by a single, rare, drug-sensitive variant



>103 copies/mL of HIV RNA caused by a single drug-sensitive variant

P4
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Proviruses cause of NSV show defects in the 5’-Leader

Pollack et al, 2017

Cole et al, 2021

Imamichi et al, 2020

Ho et al, 2013

Bruner et al, 2016

Hiener et al, 2017

White, Wu et al., under review
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Proviruses cause of NSV show defects in the 5’-Leader
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Proviruses cause of NSV show defects in the 5’-Leader
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Proviruses cause of NSV show defects in the 5’-Leader



w w w . h i v - p e r s i s t e n c e . c o m 10

Proviruses cause of NSV show defects in the 5’-Leader



5’-L deletions only partially affect dimerization and Gag binding properties

Saif YasinMike Summers



5’-L defective proviruses are inducible ex vivo upon T cell activation



5’-L defective proviruses are inducible ex vivo upon T cell activation

Pollack, 2017

Cole, 2021



5’-L defects result in non-infectious virus with low Envelope expression

Reduced Envelope 
production

Disrupted spliceosome
composition



Proviruses cause of NSV are integrated into genes with variable expression 
in CD4+ T cells, all in opposite orientation



Clones expanded around onset of NSV and are stable over time 



Clones cause of NSV are siloed in Effector Memory cells

P2

P1



Key question What causes viremia that cannot be fully suppressed by ART? 

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

Key finding Proviruses with small defects in the 5’-Leader region can also cause 

detectable viremia, up to thousands of copies per ml, complicating ART management.

This type of defects result in non-infectious virus, in part due to low expression of the 

Envelope.

These proviruses are found in expanded CD4 T cell clones that are stable over time 

thanks to frequent cell division.

Next steps How common is this phenomenon? What drives the constant virus 

production from specific infected cells cause of residual viremia?

How can we get rid of them?
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Proviruses cause of NSV may elude CTL and antibody immune pressure



w w w . h i v - p e r s i s t e n c e . c o m 21

Proviruses cause of NSV may elude CTL and antibody immune pressure

However, given the small number of virus-producing cells required to cause NSV at any given time, 
immune escape may not be necessary if proliferation outpaces immune clearance.  
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Mueller, 2014
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Defects in the 5’ Leader involve the major splicing donor site



Small 5’ leader deletions lead to noninfectious viral particles
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293 cells transfected with 5’L defective vector produce virions



In Memoriam

of Giulio Maria Corbelli


