HIV-1 Susceptibility to Lenacapavir is Not Affected by Capsid Protein Polymorphisms T107A and T107S Cad
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Background Results

Conclusions
* LEN, the first-in-class twice-yearly HIV-1 CA inhibitor, is approved for the treatment of multidrug-resistant HIV-1 in combination with LEN Susceptibility (Table 1, Figure 3) _ o
| | | | | other antiretrovirals, as well as for HIV-1 pre-exposure prophylaxis (PrEP) in people who may need or want PrEP!:2 . The XXLAI WT reference showed an average LEN EC., of 78 pM Table 2. Change in LEN Susceptibility
* HIV-1 viruses harborlng Cap3|d prOtem (CA) polymorphlsms « LEN binc_ls at a Con_served interfac_:e betweep tvyo qdjacent CA monomers (Figure 1) with high affinity and has a sub-nanomolar — The resistant control N74D had a mean LEN EC., fold-change of 12.5 from the WT control Sample # Residue at position 107 ECso (nM) %CV FC vs Isolate
T107A and T107S showed full susceptibility to lenacapavir nalf-maximal effective concentration (ECs,) in in vitro HIV-1 inhibition assays?® 1 T107T 0.058 25 4
. . : . _ _ _ _ _ _ _ * In comparison to the WT reference, clinical isolates with the WT (T107T) residue, T107A residue, and T107S residue had a mean (SD) ' ' 26
(LEN), IN contrast to viruses with T107N which showed * In heavily treatment-experienced PWH, LEN resistance mutations in the CA protein have been observed in the context of LEN LEN EC,, fold-change of 1.3 (0.4), 0.8 (0.4), and 1.3 (0.5), respectively 23 T107N 0.152 14.5
| | | it functional monotherapy, associated either with resistance to the optimized background regimen (OBR) components or ° ’ ’ ’
Ow-level resistance ron-adherence to the OBRA + WT atnd T107_$/S CIinical(gs,gl)aEeEsNeEg(;:ineferlzd tho expre?::,1 21((:)37:; instead o; 1’1(\;\7}' T107A, or T107S showed low-level phenotypic LEN T107T—N 224 I:(()):L g;i; 415-68 .
. . L . . . . resistance, with a mean old-change of 4.9 (3.4) compared to . .
. 2 : — One such CA mutation, T107N, has been observed in PWH and in vitro where it was associated with a 4-fold decrease in >0
Structural analyse_s do not suggest steric interference with LEN susceptibility® — When comparing the T107N site-directed mutant to the clinical isolates from which they had been constructed, we observed a mean 3 10771 0.145 88.3 -
T107A/S SUbStItUtIOnS, whereas the T107N mutant shows Other T107 mutations, including T107A and T107S, occur in 1-2% of circulating HIV-1 sequences and have an unknown impact on (SD) LEN ECy, fold-change of 3.1 (1.8) (Table 2) 29 T107N 1.029 079 |
. . . . . . . . ° ’ ’ — o =
steric interference in the LEN binding site, consistent with LEN susceptibility® T107A_N 17 T107A 0.116 53.4 w
in-vitro findings Table 1. LEN Susceptibility Data 21 T107N 0.472 19.9 |
- Figure 1. HIV-1 CA Protein Hexamer with Bound LEN Construct — Mean LEN ECso (nM) % CV EC vs WT 12 T107S 0.174 29.9 o
* These data indicate that the presence of the T107A and = vy o o7s - 1 20 T107N 0.354 64.7
T107S polymorphisms alone in HIV-1 sequences from people LEN Binding Site 1 AE 0.058 72.4 0.7 T107S_N ¢ U0r= 0.081 031 55
with HIV-1 (PWH) are unlikely to affect the effectiveness of § BBF 81% 81563 12 18 T107N 0.200 4.9
LEN In people being treated for HIV-1 4 B 0:126 31:0 1:6 179 ::8:3 g;:z 22(1) 1.4
3 B 0.072 33.3 0.9 ' '
Mean (SD) FC vs WT 1.3 (0.4) T107N Mean (SD) FC vs Isolate 3.1 (1.8)
| 13 C 0.166 75.9 2.1 ough no phenotypic resistance cut-off have been established for , changes above 2.5-fold of wild-type control are typically considered relevant.
P I a I n La n g u ag e S u m m a ry 14 C 0.042 21.4 05 ;:glv EZrcenF:hcoef:?;?ent of v;riation; tECS: halftr)naxima: ct:)ln:e:tratiol_nlfNFC;:old?chanbg_:je; LZEfI IeI:acap:/i:l‘;D, st;ncliard :Jf\)/iatilcl)}llw; WT,dWiIdijtypIe |
15 C 0.031 19.4 0.4
. : : : 16 B 0.045 28.9 0.6
* The genetic information of HIV (its ‘'DNA’) is surrounded by a
J . . ( ) y 17 g Selhle =0 U2 Structural Analve Table 3: Position 107 Rotamers and LEN Steric Clash
protein shell called capsid, which protects HIV from the Mean (SD) FC vs WT 0.8 (0.4) ructural Analysis
; : 6 AE 0.081 53.1 1.0 : : : Resid t Numb Rot ith # of Steric Clash
cellular environment as HIV enters into a cell (a process - ~ e " - + Structural simulations of T107 polymorphisms position 107 [ ERSNRGith  WthLEN
called infection) 3 2 0136 375 17 show multiple rotamers for T107S and T107N
9 B 0.086 65.1 11 (Table 3, Figure 4)
* Lenacapavir is a medicine that treats or prevents HIV 1‘1) 2 ggg; f;l 83 — Neither T107A nor T107S rotamers
infection in people by attaching itself to the capsid and T = K7 TS o0 showed steric clashes with LEN
blocking itS funCtion, Ieading to the death Of the Virus Egﬁlcﬁ:':;:fplill:fatlon based on the protein data bank (PDB) structure 6V2F. Mean (SD) FC vs WT 1.3 (05) _ Modellng Of the T107N mutant, however,
’ 18 AE 0.200 4.5 2.6 shows steric clash with a bound
- In rare cases, HIV can change (mutate) in such a way that it Obijective = = T3t S v -EN molecule LEN, lenacapavi
Is harder for lenacapavir to attach to the capsid and kill the 21 C 0.472 19.9 6.0
VIrus (a Process called drug-resistance) « Here, we describe the phenotypic susceptibility of viral isolates with T107 polymorphisms ;i AI\BE 8:‘:’22 :'jé :’:; Figure 4. T107A/N/S Rotamer Models with Bound LEN
: : : : 24 BF 0.216 45.8 2.8 }
" (mutations) i the capsid protein o learn whether the Methods - ; =
(mutations) in the capsid protein to learn whether the Mean (SD) FC vs WT 4.9 (3.4)
N74D 26 B 0.975 17.9 12.5

mutations could reduce how well lenacapavir works and used

* Clinical isolates with either wild-type (WT) T107T (n=5) or polymorphic residues T107A (n=5), T107S (n=7), and corresponding

%CV, percent coefficient of variation; EC,, half maximal concentration; FC; fold-change; LEN, lenacapavir; SD, standard deviation; WT, wild-type

Computer models to understand Why certain mutations make site-directed mutants constructed from isolates to express the known LEN minor resistance mutation T107N (n=8) were cloned into
HIV more resistant to Ienacapavir the pXXLAI infectious clone and transfected into HEK293T cells (Figure 2)
 Viral supernatants were used to infect Rev-CEM-GFP/Luc (RevLun) HIV reporter cells in the presence of LEN dose titration : : ey
. . . e pz described ouslv ( ) P P Figure 3. Fold Change in LEN Susceptibility versus WT
* We found that some of the mutations we studied did not affect (Figure 2), as described previously Mean (SD) FC vs WT
. . . : : : 16 - : :
how lenacapavir works, while others had effects that made it — Luminescence data were used to calculate the EC, and fold-change (Microsoft Excel and XLFit) 120lle:2)
harder for Ienacapavir to treat the infection — The known N74D CA mutant was used as a resistant control for comparison 14 -
« Images of WT and mutant HIV-1 CA in complex with LEN were created using USCF ChimeraX?® based on the Protein Data Bank 15
(PDB) structure 6V2F
N _ _ _ _ _ _ _ _ Mean (SD) FC vs WT
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