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IDENTIFICATION OF AN AMINO ACID SUBSTITUTION INVOLVED
IN THE REDUCTION OF SENSITIVITY OF HIV-1 TO AN INHIBITOR
OF VIRAL PROTEINASE
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Summary. — Clones derived from HIV variants previously characterized as resistant to Ro31-8959, an
inhibitor of viral proteinase (PR), were sequenced. Substitution of glycine by valine at position 48 of the PR
protein was found. None of the 20 clones derived from wild type HTLV-IIIB contain this mutation. Since
such a position is located in a conserved region of PR, it is possible that the substitution can affect the

interaction of the enzyme with the inhibitor.

Key words: HIV-1; Ro31-8959; drug resistance; viral proteinase

The identification of chemotherapeutic agents active in
inhibiting the replication of HIV has resulted in improved
survival of AIDS patients. Nevertheless, the use of these
antiviral agents is thought to be limited by the in vivo
appearance of HIV drug-resistant variants (Hirsch arnd
D’Aquila, 1993; Richman, 1993). Indeed, HIV-1 strains
resistant to most of the nucleoside and non-nucleoside
inhibitors of reverse transcriptase have been isolated in vivo
and in vitro (Hirsch and D’ Aquila, 1993; Richman, 1993).

The identification of mutations responsible for acquisi-
tion of drug-resistance has allowed to set up methods e.g.
selective polymerase chain reaction (PCR) aimed to rapidly
identify the amino acid substitutions associated with the
resistant phenotype (Boucher er af., 1991; Richman ef al.,
1991; Zhegxian et al., 1992).

Recently it has been shown, by us and others (Dianzani
et al, 1993; Craig et al., 1993), that it is also possible to
obtain HIV-1 variants with reduced sensitivity to inhibitors of
viral PR. These agents have been designed to block the action
of viral proteinase which cleaves the gag-pol polyproteins in
the course of synthesis of infectious virions (Martin, 1992).

Here, we report on the cloning and sequencing of Ro31-
8959-resistant variants of HIV-1 generated in vitro and
describe the mutation associated with this phenotype.

As previously described (Dianzani er al, 1993), the
sclection of resistant variants has been achieved by growing

HIV-1 (HTLV-IIIB strain prepared from supernatant of
chronically infected H9-cells) in the presence of inhibitory
concentrations of Ro31-8959, an inhibitor of viral PR
(kindly provided by Roche Products Ltd. U.K.). C8166
cells, a CD4" lymphoblastoid cell line containing the
HTLV-I genome and expressing only the fax gene (Clapham
et al., 1987), were used to propagate resistant variants of
HIV-1 referred above as HIV-F6 with an 1Dso (inhibitory
dose at 50%) value of 50 nmol/l and HIV-G8 with IDsg
value of 35 nmol/l. After infection of C8166 cells with
HTLV-IB (wild type) and HIV-F6 and HIV-G8 (resis-
tant strains) total cellular DNA was extracted and sub-

jected to PCR aimed to amplify the coding region of PR

sequence. The chosen forward and reverse primers
(Genset), were based on sequences flanking the PR gene
of strain HXB2. Specifically the forward primer contained
the  sequence 5-GTCGACTAGTCAGAGCCAA-
CAGCCCCACCAGAAGAGA-3" (including Spe 1 site)
and reverse primer contained the sequence 5§’
CAGCTGCGGCCGCTCTTCTGTCAATGGCCATT

GTTTAAC-3" (including Not 1 site). The PCR was
performed using a thermal cycler (Perkin Elmer) pro-
grammed for 30 cycles. PCR conditions for each cycle
included (a) denaturation at 94 °C for 40 secs; (b) annealing
at 55 °C for 1 min and (¢) extension at 72 °C for I min. PCR
products were digested with Spe T and Not 1 (Boehringer






