
intercalators stud ied) this dif fer ence is ex plained by the im -
por tance of the charge trans fer term which is not in cluded
in the AMBER po ten tial. The Hartree-Fock and
DFT/B3LYP meth ods not cov er ing the dis per sion en ergy
fail com pletely to de scribe any en ergy min i mum at the po -
ten tial en ergy curve of the E…AT com plex and these
meth ods thus can not be rec om mended for a study of in ter -
ca la tion pro cess. On the other hand, a mod i fied ver sion of
DFT method which cov ers Lon don dis per sion en ergy
yields for all com plexes very good sta bi li za tion en er gies
well com pa ra ble with ref er enced ab in itio data. Be sides
ver ti cal de pend ence of in ter ac tion en ergy twist de pend ence 
of in ter ac tion en ergy was also in ves ti gated by both, ref er -
ence cor re lated ab in itio method as well as em pir i cal po ten -
tials. It is con cluded that de spite the charged (E +1, D +1,
DAPI +2) or po lar (EL) char ac ter of  intercalators  in ves ti -
gated it is the dis per sion en ergy which pre dom i nantly con -
trib utes to the sta bil ity of intercalator…DNA base pair
com plexes. Any pro ce dure which does not cover dis per -
sion en ergy is thus not suit able for study ing the pro cess of
in ter ca la tion.

1. D. Øeha, M. Ka be láè, F. Ry já èek, J. Špo ner, J. E. Špo ner,
M. Elstner, S. Su hai, P. Hob za, J. Am. Chem. Soc., 124
(2002) 3366-3376.
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HIV-1 pro te ase is a 22 kDa pro tein of the hu man im mu no -
de fi ciency vi rus. The func tion of this pro tein is to cleave
polyprotein of im ma ture vi rus and thus to con trib ute to for -
ma tion of ac tive ma tured vi rus. In hi bi tion of the pro te ase is
there fore one of pos si ble ways of fight ing with dis ease
AIDS, caused by the hu man im mu no de fi ciency vi rus.

Our re search was fo cused on in ter ac tion anal y sis of
HIV-1 pro te ase and its peptidomimetic in hib i tor

Boc-Phe-Y[CH2CH2NH]-Phe-Glu-Phe-NH2, de noted as
OE. The in hib i tor was de vel oped in the lab o ra tory of J.
Konvalinka (In sti tute of Or ganic Chem is try and Bio chem -
is try, Acad emy of Sci ences CR). Na tive and mu tant
(A71V, V82T, I84V) HIV-1 pro te ase were ex pressed and
pu ri fied in the lab o ra to ries of J. Sedláèek (In sti tute of Mo -
lec u lar Ge net ics, Acad emy of Sci ences CR) and J.
Konvalinka. In our re search group, crys tal li za tion of com -
plexes of OE with na tive and mu tant pro te ase was per -
formed, X-ray dif frac tion of crys tals on the syn chro tron
source of ra di a tion was mea sured and struc tures of both
com plexes were de ter mined ([1], [2]).

As a re sult, we have two struc tures with R-fac tors
18 % (na tive pro te ase com plex, dif frac tion limit 2.45 A)
and 20.3 % (mu tant pro te ase com plex, dif frac tion limit 2.2
A). Both com plexes crys tal lized in space group P61 and in -

hib i tor OE was found in the ac tive site in two ap prox i -
mately C2 sym met ri cal po si tions, fol low ing thus pseudo-
sym me try of the pro te ase. This fact makes in ter pre ta tion of
in ter ac tions be tween the pro te ase and in hib i tor more dif fi -
cult. There fore, stan dard struc tural anal y sis of con tacts be -
tween the pro te ase and in hib i tor was com pleted by two
en ergy anal y ses of in ter ac tions in the ac tive site. The in hib -
i tor bind ing modes to both pro teas es are sim i lar from the
struc tural point of view and in ter pre ta tion of small de tails
could be am big u ous. How ever, en ergy anal y sis of both
com plexes con firms the in ter pre ta tion of changes caused
by mu ta tion of the pro te ase. Mu tated res i due Thr 182 forms 
an ar o matic hy dro gen bond to the in hib i tor phenyl group in
P1 po si tion. Mu ta tion I84V causes a de crease in van der
Waals in ter ac tion be tween res i due 84 and the OE in hib i tor. 

The re search was sup ported by the Grant Agency of the
Acad emy of Sci ences of the Czech Re pub lic (pro jects
A4050811/1998 and B4050312/2003) and by the Acad emy
of Sci ences of the Czech Re pub lic (pro ject AVOZ4050913).

1. T. Ská lo vá, J. Ha šek, J. Do hná lek, H. Pe t ro ko vá, E. Buch -
te lo vá, Mu tant HIV-1 pro te a se com plexed with tetra pep tide 
inhi bi tor. Pre li mi na ry re port, Acta Phys. Pol. A, 101
(2002), 659-663.

2. H. Petroková, un pub lished re sults.
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Our study is fo cused on na tive pseudo-crys tal line struc -
tures, which were ob served in chloroplasts of trans gen ic
to bacco over pro duc ing plant hor mones cytokinins. The
struc tures were not pos i tively iden ti fied un til now. We sup -
pose that they are formed by light har vest ing pro tein (LHC) 
ag gre gat ing in a form of 2D crys tal, which then con sti tute
mem brane stacks. Our hy poth e sis is sup ported by flu o res -
cence emis sion spec tra, which showed cer tain bands cor re -
spond ing to LHC ag gre gates and higher emis sion of
chlo ro phyll b in chloroplasts izolated from trans gen ic
plants.

The aim of this ex per i ment was the es ti ma tion of rel a -
tive size of pseudo-crys tals com pared to chloroplast and
the size of ba sic cell unit, which can be de ter mined from
anal y sis of TEM im ages from ultrathin sec tions of leaves
and iso lated chloroplast suspensions.

Trans gen ic to bacco con tain ing a sup ple men tary ipt-
ene un der a con trol of the pro moter for the small sub unit of
RuBPCO (Pssu-ipt) was grown as grafts on non-trans gen ic
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to bacco (Nicotiana tabacum L. cv. Pe tit Ha vana SR1)
rootstock as de scribed by Synková et al. (J. Plant Physiol.
155: 173-182, 1999) or as rooted plants (kanamycin re sis -
tant prog eny of the trans gen ic grafts). Sam ples for TEM
were taken from the cen tral part of the young fully de vel -
oped leaf or iso lated chloroplast sus pen sion and af ter over -
night fix a tion in 3 % glutaraldehyde were em bed ded in
Spurr's resin. Ultrathin sec tions were stained by ura nyl ac e -
tate and Reynold's lead ci trate and ex am ined in JEM 1010
(Jeol, Ja pan). Anal y sis of se rial sec tions by pro gram IMOD 
2.42 en abled three di men sional (3D) re con struc tions of
chloroplasts and pseudo-crys tals. The size of ba sic struc -
tural unit was cal cu lated us ing MRC Cam bridge Im age
Pro cess ing Sys tem (1994).

3D re con struc tion showed that pseudo-crys tal line
struc tures oc cupy up to 20 % of chloroplast vol ume (at
least in that part of chloroplast which was stud ied).

The av er age size of ba sic cell unit was cal cu lated as: a = 

11 nm, b = 12 nm, g = 100 °.This size pa ram e ters sup port
our hy poth e sis, al though de hy dra tion pre ced ing em bed -
ding in epoxide resin cause a shrink age of nat u ral struc -
tures. There fore fur ther ex per i ments are needed to prove it.
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Hepatoprotective ef fects of Milk This tle (Silybum mari -
anum) have been known since an cient Greece and Roma
very well. Flavanolignans (called silymarine) ex tracted
from Milk This tle seeds were shown to help against
hepatotoxic ef fects of many nat u ral tox ins (i.e. alga toxin
microcystine, mush room tox ins amanitin and phaloidin,
fun gal tox ins cyclosporines, etc.). The main ac tive sub -
stance of silymarin is silybin.

Re cent stud ies re vealed that many trans port and met a -
bolic pro cesses in the cell are stereospecific. Silybin oc curs 

in two stereoisomers (A and B) that dif fer in the bound be -
tween konyferyl and taxifolin (Fig. 1). We de vel oped a
new method for prep a ra tion and pu ri fi ca tion of these
silybin stereoisomers and for their spe cific la bel ling by ra -
dio ac tiv ity (3H, 125I) at po si tions 6 and 8. Trans port of
four stereoisomers was stud ied. The best af fin ity of trans -
port sys tems were found for 6-[125I]silybinA, which is
taken 100 times better than the other silybin stereoisomers.

This work was sup ported by grants GACR 204/98/P129,
MSMT CEZ:J06/98:123100001 and GACR 521/99/D098.
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RECOMBINANT MEMBRANE PROTEIN
PSBH IN ESCHERICHIA COLI

Zbynìk Halbhuber1, Zdenka Petrmichlová 1,2,
Kassimir Alexciev3, Eva Thulin4 and 
Dalibor Štys1,2,5

1Photosynthesis Re search Cen ter, In sti tute of Phys i cal Bi -
ol ogy, Uni ver sity of South Bo he mia, Zamek 136, 373 33
Nové Hrady, Czech Re pub lic
2Department of Autotrophic Mi cro or gan isms, In sti tute of
Mi cro bi ol ogy CAS, 37901 Trebon - Opatovický mlýn
3CanAg Di ag nos tics, 414 55 Gothenburg , Swe den
4Biophysical Chem is try, Lund Uni ver sity, Box 124, 22100 
Lund, Sweden5
5Institute of Land scape Ecol ogy, Acad emy of Sci ence of
the Czech Re pub lic, Zamek 136, 373 33 Nové Hrady

In this work we fea tured an ex pres sion sys tem that en ables
the pro duc tion of suf fi cient quan ti ties of mem brane PsbH
pro tein (~mg´s quan ti ties) for solid-state NMR as well as
other bio phys i cal stud ies. PsbH is a small mem brane pro -
tein as so ci ated with the photosystem II com plex in higher
plants, al gae and cyanobacteria. Al though the ex act role of
PsbH is not clear, it seems to be im por tant for the struc ture
and func tion of photosystem II. 

In this ap proach a syn thetic psbH gene from cyano -
bacterium Synechocystis sp. PCC 6803 was cloned into a
plasmid ex pres sion vec tor, which al lowed a di rect syn the -
sis of the PsbH pro tein as a glutathione-S transferase (GST) 
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