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ABSTRACT

The highly active antiretroviral therapy (HAART), a standard regimen for
HIV-1 treatment, provokes adverse side effects and favors the emergence of drug-
resistant virus strains. As a consequence, new therapeutics are continuously needed to
control HIV replication, and alternative strategies to HAART are being investigated
worldwide. Among these, the antibody-based therapy using intracellular antibodies
(or intrabodies) and gene therapy represent promising therapeutic approaches. In this
study, we aim to characterize the key amino acid residues of a single chain variable
fragment (scFv) which interact with the matrix protein (MA) of HIV-1 (scFv-MA

HB-8975), to genetically engineer scFv-MA HB-8975 and generate a baculovirus-
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displayed version, and to apply the epitope specificity of the monoclonal anti-MA
antibody HB-8975 (anti-MA mAb HB-8975) for the development of a simplified
enzyme-linked immunosorbent assay (ELISA) for the HIV-1 protease (HIV-PR)
activity.

The specific residues of scFv-MA HB-8975 which play a crucial role in its
effective binding to the HIV-1 MA epitope locating on the complementarity
determining regions (CDRs) were identified using computer-assisted modeling. The
interaction between scFv-MA HB-8975 and wild-type or mutant peptide epitopes
were correlated between the predicted information and the data from our peptide-
based ELISA. This information will lead to the development of HB-8975-derived
scFv with a higher affinity towards the MA substrate, and these new anti-MA scFv
molecules will also cover a broad range of HIV-1 variants. In the second study, a
recombinant baculovirus producing scFv-MA HB-8975 (abbreviated BV-scFv-MA
HB-8975) was constructed. We identified a novel N-terminal leader peptide, an
octadecapeptide with the sequence: *MEASLAAQAAQIQLVQSG®, which
efficiently addressed and displayed the scFv molecules to baculovirus. Importantly,
the BV-displayed scFv-MA HB-8975 had the same reactivity towards the identified
MA epitope as free scFv-MA HB-8975. Our octadecapeptide leader peptide will be
used to generate a vehicle of baculovirus vectors displaying anti-HIV scFv with
capability to deliver scFvs intrabody into human cells, and to negatively interfere with
certain steps of the HIV-1 life-cycle, e.g. assembly and maturation. It was observed
that the anti-MA mAb HB-8975 specifically binds to the free C-terminal peptide of

the MA domain, rendered accessible after the proteolytic cleavage of the Gag
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precursor by the HIV-PR. Taking advantage of this property, we have successfully
developed a simplified ELISA-based assay for determining the HIV-PR activity
namely ELIS-based HIV-PR activity assay or ELIB-PA using an oligoHistidine-
tagged HIV-1 Gag polyprotein MApl7-CAp24 (abbreviated HsMA-CA) as the
specific substrate for HIV-PR. ELIB-PA is capable to determine the susceptibility of
HIV-PR to different protease inhibitors (Pls), by measuring the median 50%
inhibitory concentration (ICsp). The ELIB-PA will be applied to investigate the degree
of drug-susceptibility of HIV-PR from drug-resistance patients, testing different types
of Pls prior to a drug regimen administration. In addition, ELIB-PA will be provided
as a high-throughput (HTP) screen to identify novel Pls, and thus will improve and
accelerate the drug discovery process in the pharmaceutical industry.

We speculate that the provision of these discoveries will remarkably

contribute to the HIV therapeutic research activities as a consequence.
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