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Abstract 1. PA-457 [3-0-(3',3'-dimethylsuccinyl) betulinic acid] potently inhibits 4. \We have previously isolated a panel of six PA-457-resistant HIV-1
Strac diverse HIV-1 isolates including strains resistant to approved RT, PR, variants in vitro3.

PA-457 (bervi_rimat)_potently Inhibits bot_h wild-type HIV-1 an_d Isolates re_sistant and entry inhibitors.
to current antiretroviral compounds. It disrupts virus maturation by blocking the

cleavage of CA-SP1 to CA. To further investigate the mechanism of action of Gag

PA-457, and to anticipate PA-457 resistance that may potentially arise in vivo,

we have previously isolated and characterized a panel of six PA-457-resistant o

HIV-1 variants in vitro. All the resistance mutations map to the CA-SP1 junction, ] o

three at or near the C-terminus of CA (H226Y, L231F, L231M) and three at the HOOC N aype T ARy

1st and 3rd residues of SP1 (AlV, A3T, A3V). These mutations, with the giziggib‘-‘; :::::;:::::::--

exception of SP1-A3V and A3T, do not impose a significant fithess defect in SP1-A1V  ———--- A .

Jurkat T-cells; however, all of the residues to which PA-457 resistance maps SPL-R3T — ==mmmmmes FommTTmTTT

are highly conserved among HIV-1 isolates, implying that there may be a || 2. PA-457 has a novel mechanism of action. It inhibits a late step SRR e

fitness cost associated with these mutations in vivo. To investigate this || inthe Gag proteolytic processing Cascagle, specifica_lly the cleavage of 5. Characterization of this panel of PA-457-resistant HIV-1 Isolates

hypothesis, we are evaluating the replication capacity of PA-457-resistant viral spacer peptide 1 (SP1) from the C-terminus of capsid (CA)*:2. showed thats:

Isolates in a range of cells relevant to HIV-1 infection, including macrophages ol Vs '

and PBMCs. The stability of mutations conferring PA-457-resistance, and T _ _ _ _ _ _

acquisition of secondary mutations during extended passage, are also being T " N ... ° PA'457_ resistance can arise as independent single-amino-acid

investigated. Since it is likely that PA-457 will be used clinically in combination X - e CASPL substitutions

with PR inhibitors, we are examining the impact of mutations that confer "™\ ca . . ,

resistance to PR inhibitors on the evolution of PA-457 resistance. We have * The majority of these mutations (H226Y, L231F, L231FM, Al1V) do not

introduced all of our PA457-resistance mutations into a molecular clone bearing || 3. PA-457 prevents particle maturation and infectivity. Virions from Impose a significant replication cost to the virus in Jurkat T-cells.

substitutions in PR (L10R/M461/L63P/VV82T/184V) that confer resistance to PR i i - - : : : . _

iInhibitors and we are characterizing these mutants both in the presence and PA-457-treated cells dlsp_lay_ aberran.t acentric cores and an * Mutations at SP1 residue 3 (A3T, A3V) do |mp9§e replication dgfects,
electron-dense crescent inside the viral membrane*. however, the defects can be reversed by acquisition of second-site

absence of PA-457. We are also selecting for acquisition of PA-457 resistance
using the molecular clone resistant to PR inhibitors. Understanding the
evolution of resistance to PA-457 is highly significant as this compound is
currently undergoing phase Ilb clinical trials in HIV-1 infected patients. The
nature of PA-457-resistance arising in the context of both “WT” and mutant PR
will elucidate the interplay between mutations in PR and at the CA-SP1
cleavage site and is expected to foreshadow the types of mutations that may
arise in vivo in treated patients.

compensatory mutations (G225S/A3V).

f

* All residues to which PA-457 resistance maps are highly conserved
among HIV-1 isolates, implying that a fithess cost may be associated
‘ with changes at these positions in vivo.

Immature Mature PA-457-treated

6. Since It is likely that PA-457 will be used clinically in combination /. The PA-457-resistance mutations have been introduced Into a 8. Evolution of PA-457 resistance In the context of PIR mutations.
with protease inhibitors, we are examining the impact of protease molecular clone bearing PIR mutations (L10R/M461/L63P/V82T/184V).
Inhibitor resistance (PIR) mutations on the panel of PA-457-resistant  These mutants have been characterized both in the presence and
Isolates. absence of PA-457. \
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