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Persistent viremia complicates HIV clinical care /,é

Antiretroviral therapy
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Determining virus and host drivers of persistent viremia can
improve clinical care and our understanding of HIV persistence



Proviruses with 5’Leader Defects can cause NSV
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DIS MSD PSI gag AUG
HXB2 TTECTGAAGCGCGCACGGCAACAGGCGAGGEECEECGACTEETCGAGTACGCCA-AAAATTTTGACTAGCGGAGGCTACGAAGCGAGAGAGATEG
ADK.d22 TreCTGA-GeecccAcGeCAA A 22 GAGTACGCCATAAAAT TTTGACTAGCGGAGGCTAGAAGGAGAGAGATGE
AAK1.d22 TrecTcaAcececcacGeCAA NN ZZ2ZI N cacTACGCC-—— —— ATTTTGACTAGCGGAGGCTAGAAGGAGAGAGATGG
DNAJB14.d21 TTGCTGAAGCGCGCACGGCAAGAGGCGAGGGGCGGCE d21 TTTGACTAGCGGAGGCTAGAAGGAGAGAGATGG
RRM1.T7/45A TTGCTGAAGCGCGCACGGCAAGAGGCGAGGGGCGGCGACTGGAGAGTACGCC-—-TAATTTTGACTAGCGGAGGCTAGAAGGAGAGAGATGG
*
ZFYVES T745C TTGCTGAAGCGCGCACGGCAAGAGGCGAGGGGCGGCGACTGGCGAGTACGCC- - - TAATTTTGACTAGCGGAGGCTAGAAGGAGAGAGATGG
*
CCND3d22 TTGCTGAAGCGCGCACGGCARA dz22 GAGTACGCC-AAAATTTTTGACTAGCGGAGGCTAGAAGGAGAGAGATGE

White, Wu et al., JCI 2023

MAD1L1.d22  ppecreaacrececaceecaz G220 GAGTACGCCAAA - ATTTTTGACTAGCGGAGGCTACGAAGGAGAGAGATGE

MGA.d15 TTGCTGAAGCGCGCACGGCAAGAGGCGA NG TSI N cACTACGCCAAA - ATTTTTGACTAGCGGAGGCTAGAAGGAGAGAGATGG

ZNF19.d41 g GAGTACGCCARATATTTTTGACTAGCGGAGGCTAGAAGGAGAGAGATGG
Mohammadi et al., Nature Med 2023



To which extent do 5°L defects contribute to NSV? /é

We studied 32 people on ART with persistent (or intermittent) viremia >20 cp/mL
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HIV-1 variants contributing to NSV are highly clonal
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>90% of virus in plasma has 5’Leader defects
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Deletions

Deletions involve the Major Splicing Qonor"r_\v\/o

DIS MSD PSI Gag
HXB2 AGCGCGCACGEGCARGAGGCGAGGGGCGEC-GACTGETCGAGTACGCCARARAR —————— TTTTGACTAGCGGAGGCTAGAAGGAGAGAGATGGG
OM7000 d02 AGCGCGCACGGCAAGAGGCGAGGGGCGGC-GACTGGMIAGTACGCCARAR —————— TTTTTGACTAGCGGAGGCTAGARGGAGAGAGATEGE 100-
OM5102 d02 AGTGCGCACGGCAAGAGGCGAGGGGCGGC-GACTGEIAGTACGCCARARAR ————— TTTTGACTAGCGGAGGCTAGAAGGAGAGAGATEGE O
OM8187 d03 AGTGCACTCGGCAAGAGGCGAGGGGCGGCGGACTGIMMAGTACGCCARA - ————- TTTTTTGACTAGCGGAGGCTAGARGGAGAGAGATGGG 9
OM8194_d08 AGCGCGCAAGGCAAGAGGCGAGGGGCGGC -GG TACGCCARAA ————— TTTTTGACTAGCGGAGGCTAGAARGGAGAGAGATEGG @)
OM5102_d09 AGCGCGCACGGCAAGAGGCCAGEGGCGEC - GACT I GCCAAAALA - — — - TTTTTGACTAGCGGAGGCTAGAAGGAGAGAGATEGG 80-
Lv7 d15R6CGCGCACGECARGAGCCCA NN C2CTACGCCARA —————— ATTTTTGACTAGCGGAGGCTAGAAGGAGAGAGATEGE e
OM5362_d17 AGCGCGCGCAGCARAGAGGCGAGA NG ».C GCTGRAR TTTTTGACTAGCGGAGGCTAGARGGAGAGAGATGGG s
OM5421_d19 AGCGCGCACGGCAAGAGGCGAGGGGCCCC NG - TTTTTGACTAGCGGAGGCTAGARGGAGAGAGATEGG E 60-
AU0139_d19 AGCGCGCACGGCARGAGGCGAGCCHIEE C C A AR ——— ——— TTTTTTGACTAGCGGAGGCTAGAAGGAGAGAGATEGG P
JHO477 d21 AGCGCGCACGGCW TTTGACTAGCGGAGGCTAGAAGGAGAGAGATEGG g
PU574 d22 AGCGCGCACGGC AGTACGCCARAAAT TTTTGACTAGCGGAGGCTAGAAGGAGAGAGATGGG o (@) @
JH0468 d22 -GceceCAcGGCAA NG~ G T~ CGCCATARRA - ——— - TTTTGACTAGCGGAGGCTAGAARGGAGAGAGATEGG 3 40- )
JH0477_d22 accececAaceecA G-~ G T A CGCCA - —— ——————— TTTTGACTAGCGGAGGCTAGAAGGAGAGAGATEGE
OM5044_d22 accceeeacccCAr IIIIEGEGERREE -2 G TACGCCARATA—————— TTTTGACTAGCGGAGGCTAGAAGGAGAGAGATEGE
L V4 d22 BGCGCGCACGGC S— AGGCGAGAGTACGCCAARATTTTTGACTAGCGGAGGC TAGAAGGAGAGAGATGG
OM5421_d25AGCGCGCACGGCAAGAGGCGAGGGGCGGC GACTGGCGGAGGCTAGAARGGAGAGAGATEGG 20-
OM5421_d26 Accececace I G AG TACGCCA— —— ———— - TTTTTTGACTAGCGGAGGCTAGARGGAGAGAGATEGG
OM5035_d26 AGCGCGCACGGCAAGAGGCCAC I .7 —————— - TTTTGACTAGCGGAGGCTAGAAGGAGAGAGATEGE ®) O
OM5421 d29 Accecccac N G T A CGCCA ————————— TTTTTGACTAGCGGAGGCTAGAAGGAGAGAGATEGE .!.
OMO0066 _d33 AGCGCGCACGEGCAAGAGGCGAGGGGCGEC-GACTCE I -, G A A GGAGAGCGATGGG 0-
OM7000 d33AGCGCGCACGGCAAGAGGCGAAGGGCGCC I G A GGC TAGAAGGAGAGAGATGGG n=27
Lve_d4 1 I 2 G TACGCCARATA - —— —— TTTTTGACTAGCGGAGGCTAGAAGGAGAGAGATEGG
OM5019_d47 AGCGCGCGCGGCAAGAGGCGAGEG-GGeC-GA I 2. G ATGGG
JH0490_d48 AGCGCGCACGGCARGAGGCGAGEEECEEC-cAC I » rccc I Deletion
oM5362 ds4 I - GGCAGC-GACTGETGAGTACGCTGARA — ————— TCTTTGACTAGCGGAGGCTAGAARGGAGAGAGATEGG . White, Wu et al.

OMO1716_db8 G A CTGGTGAGTACGCCRAA ———————— TTTTTGACTAGCGGAGGCTAGAAGGAGAGAGATGEGGE

JH0440 d97 NG . CTGGTGAGTACGCCAR ————————— TTTTGACTAGCGGAGGCTAGAAGGAGAGAGATGGG . Mohammadi et al.



Specific MSD mutations are enriched in NSV

Mutations

MSD
HXB2 GCGACTGGTGAGTACGCC

JH0492 G744A GCGACTEATGAGTACGCC
OMbS038_G744A GCGACTEATGAGTACGCC
OM8194_G744A GCGACTGAYGAGTACGCC

JH0440 G744A GCGACTEGATGAGTACGCC
OMO116_G744A GCHECTGATGAGTACGCC
OM5211_G744A GCGACEGATGAGTACGCC
JH0482 G744C GCGACTEETGAGTACGCC
OME019_G744C GCGACTEETGAGTACGCC
OM0222_G744T GCGACTRYIGAGTACGCC

OMS&211_T745A GCGACEGGA|
JHO477_T745A GCGACTGGA
JHO0491_T745A GCGAREBGEAM
AU0139_T745A GCGACTGGARE
OMb5108_T745A GCGACTGGAM
OMS421_T745A GCGACTGGAY
JHO478 _T1745C GCGACTGGEN

RPO001_T745C GCGACTG( -
JHO0440 T745G GCGACTG( ﬁ AGTACGCC
JH0440 _T745G GCGACTGUSEAGTACGCC
OM8208_T745G GCGGCTG( E AGTACGCC
OM7000T745G GCGAC TG AGTACGCC
OMO172_T745G GCGACTGHEEAGTACGCC
OMO172_T745G GCGACTG( E AGTACGCC
JHO477 G746T GERCTGCTERGTACGCC
AU0139 _Gr746A GCGACTGGTAAGTACGCC

JH0440 G748A GCGACTGGTG ACGCC
OMbS035_G748A GCHELTGGTG ACGCC
OM8B208_G748A GCHELTGGTG ACGCC
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Mutations affect RNA binding to splicing m

Mutations

MSD
HXB2 GCGACTGGTGAGTACGCC

JH0492 G744A GCGACTEATGAGTACGCC
OMbS038_G744A GCGACTEATGAGTACGCC
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Mutations affect RNA binding to splicing machinery

Mutations

MSD
HXB2 GCGACTGGTGAGTACGCC

JH0492 G744A GCGACTEATGAGTACGCC
OMbS038_G744A GCGACTEATGAGTACGCC
OM8194_G744A GCGACTGAYGAGTACGCC

JH0440 G744A GCGACTEGATGAGTACGCC
OMO116_G744A GCHECTGATGAGTACGCC
OM5211_G744A GCGACEGATGAGTACGCC
JH0482 G744C GCGACTEETGAGTACGCC
OME019_G744C GCGACTEETGAGTACGCC
OM0222_G744T GCGACTRYIGAGTACGCC
OMS&211_T745A GCGACEGGA|

JHO477_T745A GCGACTGGA

JH0491 T745A GCGRAABGEGAERAGTACGCC

AU0139_T745A GCGACTGGARE
OMbS108_T745A GCGACTGGAEAGTACGCC

OMbS421_T745A GCGACTGEA
JHO478 _T1745C GCGACTGGEN
RP0O001_T745C GCGACTGGE!

JHO440 _T1745G GCGACTG] &

JH0440 _T745G GCGACTGUSEAGTACGCC
OM8208_T745G GCGGCTG AGTACGCC

OM7000T745G GCGACTG AGTACGCC
OMO172_T745G GCGACTGHEEAGTACGCC
OMO172_T745G GCGACTG( E AGTACGCC
JHO477 G746T GERCTGCTERGTACGCC
AU0139 _Gr746A GCGACTGGTAAGTACGCC
JH0440 G748A GCGACTGGTG ACGCC
OM5035_G748A GCHECTGGTGAAYACGCC
OM8B208_G748A GCHELTGGTG ACGCC
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Capturing 5’L Anomalies Without §equenang ——
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T ) 4

CLAWS strongly correlates with 5L sequencing
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Conclusions /é

The new onset of persistent viremia despite no issues in adherence and drug efficacy
Is driven by virus production from expanded infected clones, and not replication.

Proviruses with small defects in the 5’Leader reqgion are a common cause detectable
viremia, complicating ART management.

These defects result in non-infectious virus, due to inefficient HIV splicing

- differential selection pressure compared to intact proviruses?

> These results allow a better clinical interpretation of detectable viral load

- Sequencing data informed the design of a simpler, targeted assay that
can distinguish intact from defective viral RNA

13
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