
(200) and (020) reflextion can not be mea sured sep a ra ble
and are con sider as one line. The sec ond one CPO in dex [0
10 0]/[10 0 10] dis tin guish be tween (100) and (010) ori en -
ta tion. Be cause of over lap ping with sev eral oth ers dif frac -
tion the sec ond one in dex can be used only when the first
one is close to one, in this case the in ten sity of (0 10 0) and
(10 0 0) dif frac tion are much more big ger than the other re -
flec tion dif fract ing to this area. 

Conclu si ons

The CPO in dexes given by X-ray dif frac tion com pared
with SEM mi cro graph helps in un der stand ing the groov ing
of MFI thin lay ers and their pre ferred ori en ta tion on the
sur face of stud ied sup ports. 
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CAN TRYPTOPHAN EN HANCE PRO TEIN CRYSTALLIZABILITY?

¼ubica Urbániková

In sti tute of Mo lec u lar Bi ol ogy, Slo vak Acad emy of Sci ences, Bratislava, Slo vak Re pub lic,
lubica.urbanikova@savba.sk

X-ray crys tal log ra phy is a pow er ful tool in pro tein ter tiary
struc ture de ter mi na tion. For this method the prep a ra tion of
well-dif fract ing crys tals is in ev i ta ble, which usu ally rep re -
sents the most prob lem atic and rate-lim it ing step. The pro -
cess of pro tein crys tal li za tion is in flu enced by many
pa ram e ters and pro tein it self, its pu rity, ho mo ge ne ity and
prop er ties, namely the abil ity of form ing crys tals, is the
most im por tant one. Many at tempts were done with the aim 
to im prove pro tein crystallizability and crys tal qual ity. Pro -
tein mod i fi ca tions ori ented on im prove ment in pro tein ho -
mo ge ne ity, sol u bil ity, sta bil ity and/or crys tal qual ity
rep re sent fruit ful ap proach to solv ing the prob lem of
high-qual ity crys tals prep a ra tion. Be sides chem i cal mod i -
fi ca tions of pro teins, their trun ca tions, deglycosylation,
lim ited pro te ol y sis, the mu ta tions of in di vid ual amino-acid
res i dues be come very pop u lar. A lot of ex am ples of suc -
cess ful mu ta tions can be found in the lit er a ture, how ever,
no uni ver sal rec ipe ex ists and/or no ab so lute rules can be

ex tracted. Hence the main ques tion - which to which
amino-acid should be mu tated - is still valid.

Anal y sis of intermolecular con tacts in the crys tals of
sev eral dif fer ent pro teins crys tal lized in our lab o ra tory re -
vealed that tryptophans lo cated at the mo lec u lar sur face
can form a num ber of intermolecular con tacts in the crys -
tals. The large size and the mixed hy dro pho bic/hy dro philic
char ac ter of tryptophan side chain al low var i ous kinds of
in ter ac tions with a num ber of res i dues si mul ta neously.
Tryptophans are usu ally mostly bur ied in the mol e cules,
rather rarely they are ex posed to the sol vent. It is known
that tryptophan res i dues have an im por tant role in sta bi liz -
ing the pro tein struc tures. Re cently it has been ob served
that tryptophans lo cated on the mo lec u lar sur face can in di -
cate the bind ing site. 

These facts to gether with the above men tioned ob ser va -
tions in spired us to an a lyze the role of tryptophan in for ma -
tion the intermolecular con tacts in crys tals. For this, the
sys tem atic anal y sis of pro tein X-ray struc tures de pos ited in 
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Fig ure 4. The re la tion be tween mac ro scopic grain
shape and crys tal lo graphic di rec tions.

Sam ple
CPO

[200+020]/[133] [0 10 0]/[10 0 0]

17-08 (flo ating) 0.99 0.33

3z - 08 0.84 0.68

16-08 -18 0.70

Ta ble 1. CPO in dexes for sev eral sam ples



PDB was per formed. Struc tural data set of pro tein struc -
tures (res o lu tion 1.2 C or better) was pre pared and an a -
lyzed on the pres ence of tryptophan res i dues and their
lo ca tion. It is known, that tryptophan is most rare
amino-acid in pro tein struc tures there fore it was not sur -
pris ing that up to 25 % of pro tein struc tures from the set did 
not con tain any tryptophan. The at oms of indole ring of
about 20 % of an a lyzed tryptophans were com pletely bur -
ied. On the other side, the indole ring of 12 % of
tryptophans was clas si fied as “fully ex posed” to the sol -
vent. Fur ther in spec tion of these “fully ex posed”

tryptophans and crys tal con tacts me di ated by their indole
ring at oms led us to the con clu sion, that tryptophan can be
use ful in pro tein crys tal li za tion. In spite of the pos si ble
neg a tive in flu ence of tryptophans with sol vent ac ces si ble
side chains on pro tein sol u bil ity, and maybe also other pro -
tein prop er ties, we be lieve that tryptophans lo cated on the
pro tein sur face might im prove crystallizability of pro teins
and op ti mize crys tal pack ing.

The work was sup ported by the grant 2/0165/08 of the Slo -
vak Acad emy of Sci ences
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BIOCHEMICAL AND STRUCTURAL CHARACTERIZATION OF NEW HALOALKANE
DEHALOGENASE DBEA FROM Bradyrhizobium elkani USDA94

Tatyana Prudnikova

In sti tute of Phys i cal Bi ol ogy, University of South Bo he mia Ceske Budejovice, Zamek 136, 
373 33 Nove Hrady 

A novel en zyme be long ing to the fam ily of haloalkane
dehalogenases (EC 3.8.1.5) was iso lated from Bradyrhi -
zobium elkani USDA94. Haloalkane dehalogenases are
im por tant class of mi cro bial en zymes with cat a lytic ac tiv -
ity for de tox i fi ca tion of halogenated aliphatic com pounds.
DbeA pro tein is closely re lated to DbjA en zyme from
Bradyrhizobium japonicum USDA110 (71% iden tity), but
has dif fer ent bio chem i cal prop er ties. DbeA is gen er ally
less ac tive than DbjA and has a higher spec i fic ity to wards
brominated and iodinated com pounds. Crys tal struc ture of

novel haloalkane dehalogenase DbeA of Bradyrhizobium
elkani USDA94 has been solved and re fined us ing dif frac -
tion data to 2.2 C res o lu tion. Over all fold and to pol ogy of
DbeA is very sim i lar to re lated en zymes with known struc -
ture. Struc tural com par i son dis cov ered dif fer ences in ac -
tive site tun nel, which can ex plain dif fer en tial sub strate
specificities and in hib i tor af fin i ties.

Ac knowl edge ment. 
Grants ME CR (LC06010, Kontakt ME09016, MSM6007
665808) and AS CR (AV0Z608705 20) sup port this work.
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CRYSTALLIZATION OF HIGHER PLANT PHOTOSYSTEM II

Volha Shmidt

In sti tute of Phys i cal Bi ol ogy, Uni ver sity of South Bo he mia, CZ-373 33 Nové Hrady

The aim of this work car ried out in col lab o ra tion with
Labo ra torio de Estudios Cristalográficos, (Granada, Spain) 
is to crys tal lize higher plant photosystem II (PS II) for high
res o lu tion X-ray dif frac tion study and re solve the struc ture
of men tioned pro tein supercomplex.

The com bi na tion of centrifugation (su crose den sity)
and chro ma tog ra phy tech niques (ion ex change, gel fil tra -
tion) for ex trac tion and pu ri fi ca tion of the PSII com plex
from solubilized thylakoid mem branes of the Pisum
sativum L. chloroplasts are used. The com plex ac tiv ity
through out the iso la tion rou tine with op ti cal spec tros copy
and polarographic mea sure ments of ox y gen evo lu tion rates 
are tested. All pos si ble meth ods and ap proaches for crys tal -

li za tion of both mem brane and sol u ble pro teins will be
used to pro duce crys tals of PSII in dif frac tion qual ity.

New pro to col for hy dro pon ics plant growth un der con -
trolled con di tions has been al ready es tab lished. Now a days
the pro to col for iso la tion of the PS II en riched thylakoid
mem branes is re-de signed and im ple mented into test ing.
The screen ing for most suit able buff ers and de ter gents that
will sus tain max i mum PSII ac tiv ity through out the iso la -
tion rou tine will be per formed. Later the crys tal li za tion tri -
als of the PSII pro tein com plex will be set ting up.

Ac knowl edge ment
ME CR (LC06010, MSM6007665808) and AS CR (AV0Z
60870520) sup port this work.
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