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B Reservoir main questions

Current ART quickly suppress HIV to levels undetectable in the blood.

However, the virus is not eradicated from the body and in most cases
comes roaring back if the drugs are stopped.

- Where the reactivated virus comes from?
- How is the reservoir maintained? T
- What are the characteristics of the cells radage= 1 Boa

HIV cure trials: Time in remission and viral rebound after ART cessation

that harbor the reservoirs?

- How is the virus able to retain the

variability that it needs to survive? Lg e
- How is the virus able to circumvent s s oo

yTTTTTTTTT {)T’ ___________ transplants

immunity in tissues to rebound?
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B Quasispecies properties

-RNA viruses high mutation rates and progeny 4 C ot
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production generate a swarm of mutants known as < e e -

quasispecies. TR

-Quasispecies, and not single genomes, are the N el e o
object of the evolution. E N
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B The reservoir “Dogma”
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B Clonal populations should not produce the rebound

Rebound sequences are related to
time of ART start populations and
retain variability

RNA sequence time points ———ax14

= acute HIV infection ” / a6
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] most related to RNA
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time

time of ART start

Pankau et al. (2020) PLOS Pathogens
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HIV-1 cannot survive extreme
losses of diversity
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HIV-1 population bottlenecks require pre-
existing diversity
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The Reservoir is everywhere
(and now we can find it!)
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CFAR Pilot 1: Assessing the best viral sampling

method for an accurate detection of the tissue
viral reservoir dynamics




B Reservoir Population Dynamics EE;E
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Independent evolution in different
compartments

Evolution with complete mix of
wiral populations.

Clonal populations stablished in
each compartment after starting
treatment.
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Evolution with traffic between
specific compartments {blue-orange
and red-green)
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Independent evolution in different
compartments with a commaon origin
in the ane compartment {blue)
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Clonal populations stablished at
the beginning of the infection with
cell traffic between compartments



B Optimization of SIV sequencing from tissues

a) Gag gPCRTissue Levels b) Tissue Reservoir Isabelle Clerc, PhD

Viral Sequencing
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PET-CT-Guided SIV reservoir molecular

B characterization
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B Early rebound intra-host viral populations
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B Detection of reservoir diversification after reactivation

Elena Martinelli
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0.006 subst. per site

Tissue & Days Post-Infection Haplotype Frequency

® Plasma Day 84 . 0.95

® PBMC Day 273

® PBMC Day 280 . 0.50

® Rectal Day 280

® PBMC Day 287 . 0.75
Rectal Day 287

® PBMC Day 293 . 1.00

Samer et al. JCl Insight. 2022




B Virus-host system in SIV reservoirs

Hﬁ_ﬁ Transcriptomics Intra-host population dynamics
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CFAR Pilot 2: Understanding the role of HIV-1

recombination in the maintenance and rebound
of the tissue reservoir




HIV-1 Recombination in the Maintenance
B and Rebound of the Tissue Reservoir

a. copying errors (drift) b. recombination (shift) ¢. drift plus shift
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B Myeloid cells are a key reservoir

Thomas J Hope, PhD

Myeloid cells are exclusively
detected in foci of rebounding
SIVmac239 5 days after ATI.
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B PBMC Infection Test: Cell Type Isolation and NGS
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B Quasispecies sequences from Cells and Virus
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B Long-read sequencing now available as a CFAR service

— ——— MiSeq read GridION read
= length: 2 x length: up to
— 300 bp 4 MB

Haplotype frequency estimation
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CFAR Supplement: PET-CT-Guided Spatial

Transcriptomics of SIV Tissue Reservoirs




PET-CT-Guided Spatial Transcriptomics
of SIV Tissue Reservoirs
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Cluster associated with areas of infected cells

Budding and maturation of HIV virion
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B Conclusions

* The unique program of CFAR pilot grants
has allowed us develop innovative
methodology and pipelines to study the
HIV-1 reservoirs.

* We have now a set of tools that has the
potential to unveil key characteristics of
the reservoir virus-host system at an

ssssss

unprecedented level. m / N M
- The toolbox is important, but the key is 10 st ... - 2, Bgnxf?;;gz<]3c
have the piece of tissue”. Now we know 'j.gg;:ﬂ;} J ) pﬁl;; N
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the reservoir.
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B \/2lue Added by the CFAR

All methods and data generated thanks to CFAR funding have been
key for 2 NIH awarded grants

Role of myeloid cells in CNS and
systemic reservoirs and rebound (R01)

Thomas J Hope Elena Martinelli  Francois Villinger

Unraveling the Mechanisms of HIV
Persistence and Rebound (P01)

I\ Northwestern Thomas J Hope  Elena Martinelli  Francois Villinger ~ Bruce S Bochner
Medicine’
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Center for Pathogen Genomics
and Microbial Evolution

https://www.globalhealth.northwestern.edu/centers/pathogen-genomics-microbial-evolution/index.html
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Questions?
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