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Th e paper pre sents pre li min ary descripti on of str ucture determination of

a mutant form of H IV -1 protease in a comple x w ith a new pseudotetrap eptid e
inhi bi tor that retains its hi gh a£nity to this mutant enzyme (A 71V , V 82T ,
I 84V ). A highly e£cient micro di˜ ractometer installe d for our experiment
at the beamlin e ID14- 1 enabled us to collect satisf actory data with crystal

dimension s of about 40 micrometers.
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1. I n t rod uct io n

Inhi bi ti on of HIV protea se is (b esides inhi bi ti on of reverse tra nscripta se) one
of t wo ways tha t are used to break the l i fe cycl e of the hum an im muno deÙciency
vi rus to stop progress of the AI D S disease. Six drug s against AID S based on
inhi bi ti on of HIV pro tease have al ready been clinical ly appro ved, however, a rapid
devel opm ent of m uta nt form s of the pro tease hinders thei r long term e£ ciency.
The group of Ko nv alinka found, by com binato ri al chemistry , a series of inhi bi to rs
showi ng good inhi bi ti on properti es (K i values in a nanomolar or subnanomolar
range) for nati ve and also for tested m uta nt form s isolated from pati ents trea ted
by o£ cial ly appro ved drugs [1{ 3].
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2 . E x per i m en t a l

Thi s contri buti on presents structure reÙnement of muta nt HIV -1 protease
(m uta tio ns A71V, V82T, I8 4V) in com plex wi th the pseudopepti de inhi bi to r of
ethyl am ine typ e Boc-Phe-ê [CH 2CH 2NH ] -Phe-Glu-Phe-NH 2 (Fi g. 1). The inhi bi to r
can be derived from a potenti al substra te by replacing the cleavable pepti de bond
by isosteric ethyl amine group CH 2 CH 2 NH. The inhi bi to r (denoted as OE | no
hydro xy group and Glu in positi on P 0

2 ) was prepared by Hra di lek [2]. The mu-
ta nt protease, developed in pati ents under selection pressure of Indi navi r [1], was
prepa red and puri Ùed in the laborato ry of Ko nval ink a. In vi tro tests of inhi bi ti on
pro perti es were publ ished in [1, 2].

T AB LE

Results of data pro cessing.

Space group P 61

U nit cell: a ; b; c [ ¡A ] 62.68, 62.68,83.31

˜ ; Ù ; Û [
£ ] 90, 90, 120

Resolutio n 33{2. 2 ¡A

N o. of measurements 61979

N o. of uni que reÛections 9490

C ompleteness 99.9%

Mosaicity £

7.9%

The com plex of the m uta nt pro tease wi th the inhi bi to r OE wa s crysta l l ized
under simi lar condi ti ons as in [4]. The X- ray di ˜ra cti on data of the crysta l were
col lected at the synchro tro n facil i ty ESRF in Grenoble on the beam l ine ID 14-1 at
a tem perature of 100 K usi ng a wa velength Ñ = 0 : 9 3 4 ¡A. The local m icrodi ˜ra c-
to m eter wi th the pri m ary beam diam eter of 30 ñ m enabled m easurem ents on three
di ˜erent sites of the needle-l ike sampl e (4 0 5 0 3 0 0 ñ m ). In tota l , 73 imageswere
recorded wi th a 165 m m MAR CCD detecto r wi th oscil lati on angle 1£ , exp ositi on
ti m e 30 s and crysta l to detecto r di stance 150 m m .

D ata were processed usi ng softwa re packages HKL [5] and CCP4 [6]. The
resul ts are presented in the Table. The space group of the crysta l is P 6 1 wi th one
di mer of pro tease in the asym metri c uni t. The structura l m odel is being reÙned
usi ng the sof twa re package CNS [7] and pro gram O [8].

3. R esul t s

It is kno wn tha t HIV- 1 protease is a dim er com posed of two chemical ly iden-
ti cal and conf orm ati onal ly simi lar chains of 99 am ino aci d residues wi th the acti ve
site (responsibl e for cleavage functi on of the pro tease) at asparta tes Asp A2 5 and
Asp B125.
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Fig. 1. H IV -1 protease w ith denoted position s of mutant residues. Inhibitor OE is

b ound in tw o opp osite orientations in the acti ve site.

The relati vely ri gid protease di mer tends to preserve i ts appro xi m ate two fold
sym m etry . Ho wever, there are som e reasons for perturba ti on of thi s two fold sym -
m etry in our case. Fi rst, the spira l stacking of m olecules in space group P 6 1

causes di ˜erent interm olecular conta cts and thus di ˜erent conf orm ati on of some
side chains on opp osite sides of dim er. And secondl y, the inhi bi to r alone has no
sym m etry at al l and thus, we can expect some vari ati ons in the side chains me-
di ati ng the intera cti ons of pro tease wi th the inhi bi to r. In our structure (contra ry
to the nati ve structure wi th the same inhi bi to r OE) the m uta ted residues 82, 84,
situa ted in the bindi ng tunnel , have two al terna ti ve conf orm ati ons (Fi g. 2).

Further, the fact tha t the inhi bi to r is alm ost compl etely buri ed under the
pro tease Ûaps and has negligibl e conta cts to neighbor com plexes form ing the crys-
ta l , leads frequentl y to 1:1 di sorder in the inhi bi to r orienta ti on in the bi nding
tunnel of protea se. Our inhi bi to r was clearl y local ized in the di ˜erence m ap in
two opposite orienta ti ons. Occupati on factors were reÙned close to 0.5 for both
ori enta ti ons.

Free reÙnement of al l param eters requi red for thi s m odel at 2.2 ¡A reso-
luti on would be problemati c. T o avoid overÙtti ng, the non-crysta l lographi c re-
stra ints were im posed on the whole pro tease di mer in the starti ng m odel . These
were later removed for al l residues where the di ˜erence m aps conÙrm ed an ex-
istence of di ˜erent conform ati ons on both sides of the protea se. No t disordered
residues Ùtti ng wel l the electro n densi ty were reÙned f urther wi th the non-crysta l-
lographi c two fold sym metry restra ints on positi ons wi th the e˜ecti ve energy of
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Fig. 2. The active site with bound inhibi tor in a view from Ûaps of the protease. Mutant

residues, denoted in both chains by sequence numb ers of residues, are in alternative

conf ormations.

200 kCal m ol À 1 ¡A À 2 .
The present m odel includes the protea se, the inhi bi to r and 55 wa ter molecul es

givi ng R -factors: R = 2 2 : 2 and R f r ee = 25 :9.

4. Co n cl u si on

The molecular mechanics calcul ati ons pro pose, and the X- ray data supp ort,
the exi stence of conform ati onal disorder in som e parts of m olecular structure even
in the inhi bi to r bindi ng tunnel . The Ùnal reÙnement, the study of intera cti ons and
the discussion of m obi lit y of som e structure segm ents wi l l be publ ished later.
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