
eval u at ing the dy nam ics and energetics of mo lec u lar mod -
els of RNA mo tifs con structed by phylo gen etic anal y sis
and isostericity prin ci ples.
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COUPLINGS IN DNA: IMPROVEMENT OF
CALCULATED VALUES BY APPLICATION
OF TWO SOLVENT MODELS
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The NMR in di rect spin - spin cou pling con stants cal cu lated 
in DNA base pairs are com pared with one-bond 1J(X,H),
1J(C,X) and two-bond 2J(X,H), (X = C, N) cou pling con -
stants mea sured in DNA hair pin mol e cule d(GCGAAGC)
[1]. The two the o ret i cal mod els of sol vent: ex plicit and Po -
lar ized Con tin uum, were in tro duced. Both ex plicit and
PCM sol vent model pro vide a sim i lar im prove ment of the
cal cu lated J con stants when com pared to the ex per i men tal
data. The mean ab so lute de vi a tion be tween the cal cu lated
and ex per i men tal cou plings is sig nif i cantly re duced by sol -
vent in clu sion, from 1.7 to 1.1 Hz for gua nine, from 2.4 to
0.6 Hz for cy to sine, and from 2.3 to 1.6 Hz for ad e nine. The 
stron gest sol vent shift was cal cu lated for the 1J(C,H) cou -
pling con stants, par tic u larly for the (C8,H8) cou pling in
gua nine (6.1 Hz) and ad e nine, and the (C5,H5) and
(C6,H6) cou plings in cy to sine. These changes in 1J(C,H)
cou pling seem to cor re spond to the charge trans fer from
wa ter bond ing and lone pair orbitals to the gua nine
anti-bond ing C8-H8, C8-N7, and C8-N9 orbitals. From the 
close agree ment be tween the cal cu lated and ex per i men tal
cou pling con stants we can de duce that the C-H group of the 
hair pin bases is ex ten sively hy drated even when in ter ac -
tion with sol vent is rather weak and non - spe cific.
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STRUCTURAL BASIS OF HIV-1 AND HIV-2
PROTEASE INHIBITION BY A
MONOCLONAL ANTIBODY
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Since the dem on stra tion that the Hu man Im mu no de fi -
ciency Vi rus pro te ase (HIV PR) is es sen tial in the vi ral life
cy cle [1], this en zyme has be come one of the pri mary tar -
gets for an ti vi ral drug de sign. With the ob jec tive of prob ing 
the struc tural sta bil ity of HIV PR and the even tual de sign
of po ten tial in hib i tors di rected to re gions other than the ac -
tive site, we have ex am ined the ef fects of anti-HIV-1 PR
monoclonal an ti bod ies (mAbs) on the cat a lytic ac tiv ity of
the pro te ase [2, 3]. Monoclonal an ti body mAb1696, al -
though raised against the HIV-1 PR, in hib its the cat a lytic
ac tiv ity of both the HIV-1 and HIV-2 en zymes with in hi bi -
tion con stants in nanomolar range [3] and cross-re acts with
pep tides com pris ing the N-ter mi nus of the HIV pro te ase
(res i dues 1 to 7). The N-ter mi nal re gion is es sen tial for
dimerization of mono mers and thus form ing the ac tive HIV 
PR dimer.

To in ves ti gate fur ther the mech a nism of HIV PR in hi bi -
tion by mAb1696, a re com bi nant sin gle-chain Fv frag ment
(scFv) that con tains heavy and light chain vari able do mains 
of mAb1696 joined by a flex i ble linker have been pre pared
and used for crys tal lo graphic stud ies [4]. Al though the
crys tal li za tion of scFv1696 complexed with the HIV pro -
teas es has not yet been suc cess ful, the for ma tion of these
com plexes has been dem on strated in so lu tion. As an al ter -
na tive ap proach to study ing the an ti genic rec og ni tion by
the mAb 1696 at the struc tural level, we have crys tal lized
com plexes of scFv1696 with the re spec tive epitope pep tide 
frag ments of the HIV pro te ase. The three-di men sional
struc ture of the com plex formed be tween scFv1696 and
epitope pep tide PQITLWQRR (cor re spond ing to the
N-ter mi nus of HIV-1 PR) has been solved and re fined at
2.70 C  res o lu tion [4]. The struc ture of the com plex formed 
be tween scFv1696 and epitope pep tide PQFSLWKR (cor -
re spond ing to the N-ter mi nus of HIV-2 PR) has been
solved and re fined at 1.88C  res o lu tion. 

In ter ac tions of pep tides with scFv1696 have been an a -
lyzed and com pared in both struc tures. On the ba sis of the
in ter ac tions seen in the com plex, the cross-re ac tiv ity be -
tween mAb1696 and the HIV-1 and HIV-2 pro te ase and
their N-ter mi nal pep tides can be ex plained. The broad re ac -
tiv ity be tween mAb 1696 on one side and the HIV-1 PR
and HIV-2 PR de rives from the invariance or con ser va tion
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of the first six N-ter mi nal res i dues of the two strains. Most
of these res i dues are deeply bur ied in the an ti body-bind ing
groove and es tab lish ex ten sive con tacts.

Us ing the pep tide as a guide, a dock ing com plex of a
whole pro te ase mono mer was gen er ated, which sug gests
that mAb 1696 in hib its the HIV PR by fa vour ing the dis so -
ci a tion of the ac tive homodimer. A dissociative mech a nism 
of pro te ase in hi bi tion by 1696 is con sis tent with the
stoichiometry of the in hi bi tion com plex, as de rived from
the in hi bi tion ki netic stud ies [3]. 
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Car bonic anhydrase IX (CA IX) is a cell sur face pro tein,
strongly as so ci ated with cer tain types of hu man car ci no -
mas. The pre dicted pro tein of cloned CA IX cDNA con -
sists of the sig nal pep tide, proteoglycan-re lated se quence,
car bonic anhydrase do main, trasmembrane seg ment and a
short intracellular tail (1, 2). Un til now, mo lec u lar ba sis of
in volve ment of CA IX in carcinogenesis has re mained un -
clear. CA IX is a cell ad he sion mol e cule, its car bonic
anhydrase (CA) is enzymaticaly ac tive. Struc tural study of
a CA IX-bind ing monoclonal an ti body (mAb) M75,
complexed with its epitope pep tide may con trib ute to ward
elu ci da tion of the role of CA IX. To achieve this goal, two
par al lel ap proaches were cho sen: anal y sis of Fab frag ment, 
or of a smaller scFv frag ment, both con tain ing the com plete 
an ti gen bind ing site pres ent in mAb M75.

Monoclonal an ti body M75 was ob tained (3) and
proved to re act ex cel lently with na tive and denaturated CA
IX. Us ing syn thetic oligopeptides,  the epitope of mAb
M75 was lo cal ized  in the proteoglycan do main of CA IX,
in the re gion of a tan dem re peat and iden ti fied  as amino ac -
ids PGEEDLP (4). The Fab frag ment was ob tained by
papain cleav age. We ob tained crys tals of free Fab M75 and 

Fab M75 complexed with two dif fer ent epitope pep tides.
The data set for Fab M75 was col lected and the struc ture
solv ing is un der way.

An other ap proach is to pre pare  sc Fv frag ment of this
an ti body (de scribed in the con tri bu tion of Vlastimil Král,
Mi lan Fábry, Magda Hoøejší, Jan Zavada, Juraj Sedláèek:
Mo lec u lar clon ing, E. coli ex pres sion and pu ri fi ca tion of
scFv an ti body frag ments of di ag nos tic/ther a peu tic in ter est.
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A LONG WAY TO WELL DIFFRACTING
PROTEIN CRYSTALS
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In ex per i ments of pro tein crys tal li za tion very of ten spheru -
lites, microcrystals and nee dles ap pear as a re sult of not
hav ing op ti mal crys tal li za tion con di tions. Op ti mi za tion of
con di tions is of ten guided by a sense of pro tein, how ever,
the o ret i cal knowl edge and prac ti cal ex pe ri ences are in ev i -
ta ble. It is well known that the best con di tions for grow ing
crys tals dif fer from crys tal nu cle ation con di tions. Sep a ra -
tion of these two pro cesses in or der to ob tain well dif fract -
ing crys tals will be pre sented. The im por tance of pro tein
pu rity and ho mo ge ne ity in grow ing crys tals will be
stressed and pro ce dures im prov ing crys tal qual ity will be
dis cussed. One of the top ics will con cern prac ti cal as pects
for prep a ra tion of pro tein crys tals for data col lec tion at
room and cryo genic tem per a ture. All these points will be
doc u mented by our ex pe ri ences with crys tal li za tion of a
num ber of pro teins, their mu tants and com plexes.
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