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evaluating the dynamics and energetics of molecular mod-
els of RNA motifs constructed by phylogenetic analysis
and isostericity principles.
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The NMR indirect spin - spin coupling constants calculated
in DNA base pairs are compared with one-bond 'J(X,H),
'J(C,X) and two-bond 2J(X,H), (X = C, N) coupling con-
stants measured in DNA hairpin molecule d(GCGAAGC)
[1]. The two theoretical models of solvent: explicit and Po-
larized Continuum, were introduced. Both explicit and
PCM solvent model provide a similar improvement of the
calculated J constants when compared to the experimental
data. The mean absolute deviation between the calculated
and experimental couplings is significantly reduced by sol-
vent inclusion, from 1.7 to 1.1 Hz for guanine, from 2.4 to
0.6 Hz for cytosine, and from 2.3 to 1.6 Hz for adenine. The
strongest solvent shift was calculated for the 'J(C,H) cou-
pling constants, particularly for the (C8,H8) coupling in
guanine (6.1 Hz) and adenine, and the (C5,HS) and
(C6,H6) couplings in cytosine. These changes in 'J(C,H)
coupling seem to correspond to the charge transfer from
water bonding and lone pair orbitals to the guanine
anti-bonding C8-HS§, C8-N7, and C8-NO orbitals. From the
close agreement between the calculated and experimental
coupling constants we can deduce that the C-H group of the
hairpin bases is extensively hydrated even when interac-
tion with solvent is rather weak and non - specific.
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Since the demonstration that the Human Immunodefi-
ciency Virus protease (HIV PR) is essential in the viral life
cycle [1], this enzyme has become one of the primary tar-
gets for antiviral drug design. With the objective of probing
the structural stability of HIV PR and the eventual design
of potential inhibitors directed to regions other than the ac-
tive site, we have examined the effects of anti-HIV-1 PR
monoclonal antibodies (mAbs) on the catalytic activity of
the protease [2, 3]. Monoclonal antibody mAb1696, al-
though raised against the HIV-1 PR, inhibits the catalytic
activity of both the HIV-1 and HIV-2 enzymes with inhibi-
tion constants in nanomolar range [3] and cross-reacts with
peptides comprising the N-terminus of the HIV protease
(residues 1 to 7). The N-terminal region is essential for
dimerization of monomers and thus forming the active HIV
PR dimer.

To investigate further the mechanism of HIV PR inhibi-
tion by mAb1696, a recombinant single-chain Fv fragment
(scFv) that contains haeavy and light chain variable do-
mains of mAb1696 joined by a flexible linker have been
prepared and used for crystallographic studies [4]. Al-
though the crystallization of scFv1696 complexed with the
HIV proteases has not yet been successful, the formation of
these complexes has been demonstrated in solution. As an
alternative approach to studying the antigenic recognition
by the mAb 1696 at the structural level, we have crystal-
lized complexes of scFv1696 with the respective epitope
peptide fragments of the HIV protease. The three-dimen-
sional structure of the complex formed between scFv1696
and epitope peptide PQITLWQRR (corresponding to the
N-terminus of HIV-1 PR) has been solved and refined at
2.70 A resolution [4]. The structure of the complex formed
between scFv1696 and epitope peptide PQFSLWKR (cor-
responding to the N-terminus of HIV-2 PR) has been
solved and refined at 1.88 A resolution.

Interactions of peptides with scFv1696 have been ana-
lyzed and compared in both structures. On the basis of the
interactions seen in the complex, the cross-reactivity be-
tween mAb1696 and the HIV-1 and HIV-2 protease and
their N-terminal peptides can be explained. The broad reac-
tivity between mAb 1696 on one side and the HIV-1 PR
and HIV-2 PR derives from the invariance or conservation
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