
Ó Krystalografická spoleènost

142 Col lo quium 2006 - Grenoble - Posters Ma te ri als Struc ture, vol. 13, no. 3  (2006)

Posters

P1

HIV-1 PROTEASE MUTATIONS AND INHIBITOR MODIFICATIONS.                      
RESULTS FROM A SERIES OF X-RAY STRUCTURES

T. Skálová, J. Dohnálek, J. Dušková, H. Petroková, J. Hašek

In sti tute of Macromolecular Chem is try, Czech Acad emy of Sci ences, Heyrovskeho nam. 2, 
162 06 Praha 6, Czech Re pub lic. skalova@imc.cas.cz

Two new X-ray struc tures of (A71V, V82T, I84V) HIV-1
pro te ase – in hib i tor com plexes were de ter mined. This con -
tri bu tion pres ents their com par i son with pre vi ously de ter -
mined struc tures. Al to gether, there are four pairs of sim i lar
peptidomimetic in hib i tors [1] – with ethyleneamine [2-3],
hydroxyethylene [4] and two with S-hydroxyethylamine
isostere [5-6] – each in com plex with wild-type and
(A71V, V82T, I84V) HIV-1 pro te ase (range of in hi bi tion
con stants 0.1 – 1000 nM). This se ries makes it pos si ble to
see struc tural changes caused by pro te ase mu ta tions and in -
hib i tor mod i fi ca tions. 

It was found that all in hib i tors form a sat u rated net -
work of hy dro gen bonds to both wild-type and mu tant pro -
te ase. Ex treme cases of in hi bi tion con stants in the se ries
can be ex plained by struc tural changes in in hib i tor bind ing
caused by in hib i tor mod i fi ca tions (mainly the length of the
isostere and fit of P1 and P1’ side chains in the pro te ase
bind ing pock ets). 

More over, some sys tem atic struc tural changes may be
ex plained as con se quences of pro te ase mu ta tions (in clud -
ing ef fects of mu ta tion of res i due 71 which lies ca. 16 C
from ac tive site): 1. Mu tant pro te ase-in hib i tor com plexes

show higher conformational strain in in hib i tors than in
wild-type com plexes in all four cases. 2. Three of the four
pairs of com plexes show a shorter hy dro gen bond be tween
the cat a lytic res i dues Asp 25 and Asp 125 in the mu tant
com plexes than in the wild-type com plexes.   
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CRYSTALLIZATION AND PRELIMINARY X-RAY STRUCTURAL ANALYSIS USED
FOR CHARACTERISATION OF DI-HEME CYTOCHROME c4

I. Tomèová  and  I. Kutá Smatanová
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The cytochromes and the hydrogenases are ubiq ui tous pro -
teins pres ent in all liv ing or gan isms and in volved in a va ri -
ety of intracellular pro cesses that are es sen tial for life. Most 
no ta ble is their par tic i pa tion in elec tron trans fer re ac tions,
usu ally as com po nents of a com plex re ac tion path way, nec -
es sary for the pro duc tion of en ergy ei ther through ox i da -
tion of me tab o lites or via pho to syn the sis [1]. The cyto -
chromes con sist of two heme mol e cules in sin gle poly -
peptide chain with clas si cal Cys–X–Y–Cys–His heme
bind ing sites. It is the first cytochrome of its class that co -
mes from an an aer o bic or gan ism. Due to their im por tant
func tion, it is of es sen tial in ter est to study struc tural fea -
tures of metalloenzymes us ing X-ray crys tal log ra phy. 

Cytochrome c4 (cyt c4) and hydrogenase from the pur -
ple sul phur photosynthetic bac te rium Thiocapsa roseo -

persicina were iso lated and pu ri fied ac cord ing to [2]. Cyt
c4 was crys tal lized us ing stan dard crys tal li za tion meth ods
based on va por dif fu sion [3] and ad vanced crys tal li za tion
method based on the coun ter-dif fu sion [4]. Crys tal li za tion
tri als were per formed at 20 °C. The most suit able con cen -
tra tion of pro tein 10 mg/ml was found. The first suit able
crys tal growth was ob served at pH 6.0 [Fig ure 1] us ing the
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ad di tion of metal ions – Cu2+, Cd2+, Co2+, Ba2+ (Hampton
Re search Ad di tive Screen). 

Col ored cross bred plates of holoprotein crys tals with
di men sions of ap prox i mately 200 x 50 x 30 ìm grew within 
3–4 days un der sev eral con di tions. 

The monocrystals of cyt c4 were tested at the home
source diffractometer at LEC (Uni ver sity of Granada) and
mea sured at syn chro tron DESY (Ham burg), beamline X11
upto res o lu tion 1.72 C. Struc ture of cyt c4 will be solved
us ing mo lec u lar re place ment method. 

This work is sup ported by grants of the Min is try of Ed u ca -
tion of the Czech Re pub lic (by grants KONTAKT ME640,

MSM6007665808, AVOZ60870520, MSM6007665808
and LC06010), by the EMBL-Ham burg Strat egy Fund and
by the ASCR (In sti tu tional re search con cept AVOZ6087
0520). 
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STRUCTURAL CHARACTERIZATION OF FLAVOPROTEIN WrbA FROM Escherichia
coli BY USING X-RAY DIFFRACTION ANALYSIS 
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X-ray dif frac tion anal y sis is a main tool for struc tural anal -
y sis of bi o log i cal macromolecules. Us ing of syn chro tron
ra di a tion as a source is pre ferred for X-ray dif frac tion on
pro tein crys tals This study is con cerned with the trypto -
phan (W)-repressor bind ing pro tein A (WrbA) from Esch -
e richia coli, which be longs to a new fam ily of multimeric
flavodoxin-like pro teins im pli cated in ox i da tive-stress de -
fense. The sug gested func tion is in agree ment with the
find ing that the WrbA pro tein can be ex pressed also un der
the stress con di tions [1]. The WrbA pro tein ob tained its
name with ref er ence to its re ported ef fect on the bind ing in -
ter ac tion of tryptophan repressor [2]. Nev er the less, it was
shown later, that WrbA does n’t in flu ence the bind ing spe -
cif i cally [3], and thus its func tion in the liv ing cells re mains 
un clear. Based on the com pu ta tional stud ies and bio chem i -
cal ex per i ments it was shown that the WrbA pro tein shares

the open, twisted a/b fold with flavodoxins and its phys i o -
log i cal co fac tor is the flavin mononucleotide (FMN) as
well [3, 4]. Un like ca non i cal flavodoxins the WrbA pro tein 
dis plays some in ter est ing struc tural prop er ties rep re sent ing 
the new fam ily, namely the struc ture of the flavin-bind ing
pocket and multimerization. Struc tural char ac ter iza tion of
the new pro tein fam ily to gether with the un der stand ing of
the phys i o log i cal role of WrbA pro tein in liv ing or gan isms
mo ti vated our re search of the WrbA pro tein us ing X-ray
dif frac tion tech niques. More over  struc tural sim i lar ity with 
the pro teins of the known func tions (elec tron trans fer in
met a bolic pro cesses [8], pro tec tive ef fects on cells against
free rad i cals [5-7], ac ti va tion of cytotoxic drugs in can cer
che mo ther apy [9]) in di cates the po ten tial us age of the
WrbA pro tein in phar ma ceu tics or medicine.

The pure WrbA apoprotein (pro tein with out FMN) as
well as the WrbA pro tein in com plex with FMN  were crys -
tal lized us ing stan dard va por dif fu sion meth ods and coun -
ter-dif fu sion meth ods in sin gle cap il lar ies [10].
Op ti mi za tion of crys tal li za tion con di tions by us ing ad di -
tives, es pe cially Cd2+ and Li-ci trate, led to get ting sin gle
WrbA apoprotein crystals suit able for dif frac tion mea sure -
ments [11]. The crys tals dif fracted to a res o lu tion of 2.2 C
at synchrotrons DESY (X13) in Ham burg (Ger many), and
Elletra (XRD1) in Trieste (It aly), but the dif frac tion data
were not suf fi ciently good for solv ing structure. Ad di tional 
op ti mi za tion of crys tal growth or prep a ra tion of the WrbA
apoprotein crys tals for dif frac tion anal y sis is nec es sary to
ob tain the data for solv ing the 3D-struc ture. The WrbA
pro tein in com plex with FMN showed better
crystallizability then the pro tein with out co fac tor. This
dem on strates the in flu ence of co factors on crys tal li za tion
prop er ties of pro teins. Two crys tal li za tion con di tions were
found for this pro tein, both dif fer ent from those used in the
case of the WrbA apoprotein. The crys tals of the liganded
pro tein dif fracted up to a res o lu tion of 2.0 C at syn chro tron
DESY (X13) in Ham burg (Ger many). The data sets col -
lected at syn chro tron were pro cessed and the solv ing of the
struc ture is in prog ress. 
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CRYSTAL STRUCTURE OF PHOTOSYSTEM II FROM Thermosynechococcus
elongatus REFINED BY COMPUTATIONAL METHODS 
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Crys tal and NMR struc tures are es sen tial and fun da men tal
in per form ing al most all mo lec u lar mod el ling tech niques.
Three di men sions res o lu tion of such struc tures is cer tainly
one of the most cru cial cri te ria of qual ity and cred i bil ity.
Re search ers made great ef fort to pre pare crys tals of
photosystem II (PS II) from al gae and higher plants in the
last de cades. How ever, till now there are only two ex per i -
men tal crys tal struc tures re solved at ad e quate res o lu tion.
Both are from the same com mon or gan ism Thermo syne -
chococcus elongatus. First was ob tained at 3.5 C (PDB
code: 1S5L) [1] and sec ond at 3.2 C (PDB code: 1W5C) [2] 
over all res o lu tion. By per form ing se ries of mo lec u lar dy -
nam ics (MD) sim u la tions at ap pro pri ate time scales also
cou pled par tially with quan tum-chemical cal cu la tions, it is
pos si ble to in crease the model ac cu racy mainly in the re -
gions, where the prob a bil ity of spa tial ori en ta tion of amino
acid side chain lacks ap pro pri ate elec tron den sity or other
sources of ex per i men tal data. We pres ent here more nat u -
ral-like, geo met ri cally - op ti mised struc tures of ex tended
re ac tion cen tre (RC) of PS II. 

Re cently, changes in excitonic in ter ac tions of PS II RC
pig ments upon light-in duced ox i da tion of pri mary do nor
(P680) or re duc tion of pri mary ac cep tor pheophytin a (Phe
a), were ana lysed us ing ab sorp tion and cir cu lar dichroism

(CD) spec tra [3, 4]. In con trast to the ox i da tion of pri mary
do nor, the light-in duced change in the CD spec trum upon
pri mary ac cep tor re duc tion was tem per a ture-de pend ent.
This sug gests a hy poth e sis that at a room tem per a ture the
re duced Phe a in duces conformational changes of the RC
pro tein en vi ron ment, which af fects the excitonic in ter ac -
tion of the RC chloro phylls. Hav ing op ti mised struc tural
mod els of PS II RC we were able to elu ci date and describe
some of the details of these processes. 

This re search was sup ported by the Min is try of Ed u ca tion,
Youth and Sports of the Czech Re pub lic (MSM60076658
08, LC06010) and by the Acad emy of Sci ences of the Czech
Re pub lic (In sti tu tional re search con cept AVOZ60870520). 
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STRUCTURE – FUNCTION STUDIES OF RS20L LECTIN FROM THE BACTERIUM
Ralstonia solanacearum

Nikola Kostlánová1, Edward Mitchell2, Ondøej Šulák1, Nechama Gilboa-Garber3, Anne
Imberty4 a Michaela Wimmerová1,5
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2E.S.R.F Ex per i ment Di vi sion, BP220, F-38043 Grenoble cedex,France 

3CERMAV-CNRS, BP 53, F-38041 Grenoble cedex 09, France
4Bar-Ilan Uni ver sity, Fac ulty of Life Sci ence, Ramat Gan 52900, Is rael 

Lectins are sugar-bind ing pro teins of non-im mu no glob u lin 
na ture that ag glu ti nates cells or pre cip i tates glyco conju -
gates. Their spec i fic ity is usu ally de fined by the mono -
saccharides or oli go sac cha rides that are best at in hib it ing
the ag glu ti na tion or pre cip i ta tion the lectin causes. Lectins
are of in ter est be cause of their wide va ri ety of prop er ties
and po ten tial ap pli ca tions (phar ma col ogy, im mu nol ogy,
can cer ther apy, ag ri cul ture...). 

The com pre hen sion of the mo lec u lar mech a nisms,
which gives a patho genic bac te rium the abil ity to in vade,
col o nize and re ori ent the physiopathology of its host is a
goal of pri mary im por tance and such stud ies may di rect the
con cep tion of new strat e gies to fight against these patho -
genic agents.

Ralstonia solanacearum is a bac te rial patho gen, which
causes a wilt dis ease in sev eral eco nom i cally im por tant ag -
ri cul tural crops, such as po ta toes, to ma toes, pep pers, egg -
plant, ba nana... [1] Causes of this dis ease are known as
South ern wilt, bac te rial wilt, and brown rot of po tato. The
dis ease is trans mit ted through soil, con tam i nated wa ter,
equip ment, per son nel, and by trans plant ing in fected plants. 
It is not spread through the air, from plant to plant through
the splash ing of wa ter. The bac te rium R. solancearum is a
widely ac cepted model or gan ism for the study of patho ge -
nic ity in plants. 

Un til our knowl edge now, the R. solanacearum bac te -
rium has been pro duc ing three sol u ble lectins. RSL (MW
9900), which ex hib its sugar specifity to L-fucose [2] and
par tial se quence homology to mush room Aleuria aurantia
lectin AAL [3], RS-IIL (MW 11601) lectin [4] re sem bles

PA-IIL from hu man patho gen Pseu do mo nas aeruginosa in 
struc ture and prop er ties but dif fers in sugar specifity [5]. 
The last one is RS20L (MW 20034), which dis plays
mannose and xylose bind ing abil ity. 

This short com mu ni ca tion struc tur ally and func tion ally
de scribes RS20L, a 20kDa lectin from R. solanacearum,
which has no se quence sim i lar ity to any known lectin
amino acid se quence, but res o lu tion of crys tal struc ture
showed high struc tural sim i lar ity to an i mal galectins.
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STRUCTURAL STUDIES OF M75 FAB FRAGMENT IN COMPLEX WITH ITS EPITOPE
PEPTIDE
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Institut of Mo lec u lar Ge net ics, Acad emy of Science of the Czech Re pub lic, Flemingovo nám. 2, CZ - 166 37
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 The poster de scribes struc tural el e ments and ther mo dy -
nam ics of as so ci a tion of an an ti body, M75, to an epitope
pep tide de rived from its pro tein an ti gen, proteoglycan-like
(PG) seg ment of hu man car bonic anhydrase IX (CA IX).
Among four teen hu man car bonic anhydrases, only the CA
IX isoform is strongly as so ci ated with cer tain types of can -

cer. A unique struc tural fea ture of CA IX is its ex tra com -
po nent - the proteoglycan-like (PG) seg ment, lo cated at the
amino ter mi nus of the mol e cule. Con ceiv ably, this seg ment 
could be of rel e vance for oncogenesis, there fore it de serves 
a more de tailed in ves ti ga tion.  
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The PG amino acid se quence [Q16790; gi:5915865]
com prises 59 res i dues:

SSGEDDPLGEEDLPSEEDSPREEDPPGEEDLPGEED
LPGEEDLPEVKPKSEEEGSLKL

A re mark able fea ture of the PG seg ment of the CA IX
mol e cule is a high con tent of di car box yl ic amino ac ids (27
D + E out of to tal 59 res i dues) and a low con tent of ba sic
ones (4 R + K).  Most of the di car box yl ic amino ac ids are
grouped in four iden ti cal re peats of the mo tif GEEDLP
(bold) and in its three mod i fied ver sions. The epitope pep -
tide used in this study (un der lined) seems to be an ad e quate
struc tural rep re sen ta tion of the pro tein an ti gen since pre -
dic tions show lack of any sec ond ary struc ture in the PG do -
main. Ab nor mal ex pres sion of CA IX in var i ous com monly 
oc cur ring car ci no mas sug gests its in volve ment in
oncogenic path ways. CA IX is also a cell ad he sion mol e -
cule (CAM) that can me di ate at tach ment of cells to non-ad -
he sive solid sup port [1]. For a sec ond ary struc ture-lack ing,
flex i ble pep tide it might be in tu itively ex pected that such
ligand would adopt a com ple men tary shape and un dergo
sta bi li za tion in the com plex with its cog nate an ti body: this

would be ac com pa nied with a loss of the conformational
free dom and with an un fa vor able en tropy con tri bu tion,
mea sur able with microcalorimetry meth ods.  We show
here that upon the epitope pep tide bind ing a sub stan tial
struc tural re-ar range ment oc curs also in one of the an ti -
body hypervariable loops and that the ac com pa ny ing lo cal
sta bi li za tion can be traced in com par i sons of the crys tal
struc tures of the free and complexed an ti body. Some what
un ex pect edly, all sub stan tial 3D struc tural tran si tions oc -
cur in the hypervariable loops other than those that form
coun ter parts of the epitope di car box yl ic amino acid res i -
dues and that pro vide for ma jor enthalpy con tri bu tions. 

1. Zavada J., Zavadova Z., Pastorek J., Riesova Z.,
Jezek J., Velek J :Hu man tu mour-as so ci ated cell ad -
he sion pro tein MN/CA IX: iden ti fi ca tion of M75
epitope. Br J Can cer. 82 (2000) 1808-1813.
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Er got al ka loid bromocriptine (2-bromo-a-ergokryptine)
ex hib its sev eral ther a peu tic ef fects - it is used in the treat -
ment of Par kin son’s dis ease, mi graine and it is a strong in -
hib i tor of prolactin for ma tion [1]. It is used in the form of
its mesylate salt. With re gard to its im por tance, con sid er -
able ef fort has been de voted to its deg ra da tion prod ucts as
po ten tial im pu ri ties of the drug sub stance. 

2-bromo-aci-ergokryptinine is one of the pos si ble deg -
ra da tion prod ucts of bromocriptine mesylate ac tive sub -
stance. It is formed by a com bi na tion of two deg ra da tion
re ac tions - isomerization in po si tion 8 of ergoline part and
isomerization in po si tion 2´ of the peptidic moi ety.
Whereas isomerization in po si tion 8 of ergoline part is
fairly well doc u mented, any crys tal struc ture de ter mi na tion 
of aci-ergopeptine has ap par ently not been re ported yet.

Two solvatomorphs of 2-bromo-aci-ergokryptinine
(bis-ac e tone solvate and bis-2-bu ta none solvate) were pre -
pared and their struc tures were de ter mined by sin gle crys -
tal X-ray dif frac tion. Their mo lec u lar con for ma tions were
com pared with the struc ture of ac tive sub stance
bromocriptine mesylate [2].

1.  A. Renodon, J. L. Boucher, M. A. Sari, M. Delaforge, J.
Ouazzani, D. Mansuy, FEBS Lett., 406 (1997) 33-36.

2. M. Hušák, B. Kratochvíl, A. Jegorov, L. Cvak, Z.
Kristallogr., 212  (1997) 39-40.
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SIMULATION OF THE LIPID MEMBRANE WITH PYRENE PROBE IN THE GEL AND
LIQUID CRYSTALLINE PHASE
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2In sti tute of Phys ics, Fac ulty of Math e mat ics and Phys ics, Charles Uni ver sity, Ke Karlovu 5, 
121 16 Prague 2, Czech Re pub lic

3Lab o ra tory of Phys ics and Hel sinki In sti tute of Phys ics, Hel sinki Uni ver sity of Tech nol ogy, 
P.O.Box 1100, FI-02015 HUT, Fin land

Most of the ex per i men tal stud ies of lipid mem brane are
based on the flu o res cence tech nique.

Since mem brane do not ex hibit any flu o res cence the
flu o res cent probes are used. One of the most com mon is
pyrene. The aim of our study was to in ves ti gate in flu ence
of this pyrene probe to the struc ture and  dy nam ics of
dipalmytoilphosphatidylcholine ( DPPC ) bilayer by means 
of mo lec u lar dy nam ics sim u la tion. Al though, this DPPC
bilayer has the main phase tranistion be tween gel and liq -
uid crys tal line phase at 314 K. So we had to make sev eral
sim u la tions on dif fer ent tempretatures and phases.

We have em ployed 20 ns and 50 ns mo lec u lar dy nam ics 
sim u la tions of DPPC lipid mem brane with  dif fer ent con -
cen tra tions  of pyrene flu o res cent probe at tem per a tures be -
low and above the main phase tran si tion of DPPC.
Mo lec u lar dy nam ics sim u la tions shows that the pyrene
pre fers po si tion in the hy dro pho bic acyl chains re gion
close to the headgroup re gion of DPPC mol e cules, con -
cretely be tween at oms C4 and C7. The most prob a ble ori -
en ta tion of pyrene is ap prox i mately par al lel with the
bilayer nor mal but its ori en ta tion slightly de pend ents on
the struc ture of the mem brane. Fur ther, pyrene af fects or -
der ing of close DPPC mol e cules. Al though this ef fect with
in creas ing dis tance from the probe the in flu ence di min -
ishes and at dis tance larger then 1.5 nm it is neg li gi ble. Fi -
nally, there was found the de crease of dif fu sion co ef fi cient
at lower tem per a tures and with ad di tional probes in the
DPPC mem brane. The sum mary is that, the pres ence of
pyrene in the mem brane do not af fect no tice ably their prop -
er ties and it is suit able for study of the lipid mem brane.

a)

b)

Fig. 1. A snap shot of the lipid bilayers with pyrene flu o res cent
probe in a} gel and b) liq uid crys tal line phase.
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OPTICAL SPECTROSCOPY, MASS SPECTROMETRY AND NMR ARE ESSENTIAL
TOOLS IN THE PRODUCTION OF SOLUBLE RECEPTORS OF NATURAL KILLER

CELLS
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Nat u ral killer (NK) cells rep re sent an im por tant lym pho -
cyte sub set crit i cal in the im mune re sponse against vi ruses,
cer tain mi cro or gan isms, and tu mors. Effector func tions of
these cells are de pend ent on the bal ance be tween sig nals
trans mit ted from both ac ti vat ing and in hib i tory sur face re -
cep tors [1]. While the in hib i tory re cep tors in ter act ing with
MHC class I as ligand have been well char ac ter ized, much
less is known about the ac ti vat ing re cep tors and their lig -
ands [2,3]. In our lab o ra tory we have been pro duc ing sol u -
ble re com bi nant forms of the two ma jor ac ti vat ing
re cep tors of NK cells, CD69 and NKR-P1. Our pro duc tion 
pro to col in cludes bac te rial ex pres sion of the extracellular
por tion of the above re cep tors. Pre cip i ta tion into the in clu -
sion bod ies is fol lowed by in vi tro refolding and pu ri fi ca -
tion by a com bi na tion of ion ex change, hy dro pho bic, and
gel per me ation chromatographies. The pu ri fied pro teins
ap peared to be ho mo ge neous on SDS polyacrylamide gel
elec tro pho re sis dis play ing a no ta ble shift to wards higher
mo bil ity un der the nonreducing con di tions. They are re -
folded in the form of noncovalent dimers as re vealed by
gel fil tra tion and cross-link ing ex per i ments. The ver i fi ca -
tion of the proper fold ing af ter in vi tro pro ce dure is crit i cal
for all the sub se quent pro tein ap pli ca tions. For the ini tial
as sess ment of the refolding ef fi ciency, we use a com bi na -
tion of the UV, FT-IR and Raman spec tros copy. UV
spec tros copy serves as a good first test of the sta bil ity of the 
pro duced pro tein (ther mal de na tur ation curves mea sured in 
vary ing chem i cal en vi ron ments). Vi bra tional spec tros -
copy, on the other hand, is able to es ti mate the con tent of

sec ond ary struc ture el e ments (such as a-he li ces, b-sheets
etc.) as well as struc tural de tails of cer tain amino ac ids such 
as cysteines. For the fi nal ver i fi ca tion of the fold ing sta tus, 
high res o lu tion meth ods that look onto pro teins in the

high mag netic fields are nec es sary. We use ion Fou rier
trans form-ion cy clo tron res o nance mass spec trom e try
to look at the iden tity of the en tire pro tein and the num ber
of closed disulfide bonds. Mea sure ment of the 1H – 15N
HSQC spec tra in a 600 MHz NMR spec trom e ter us ing
the uni formly 15N la beled pro tein pro vides the de fin i tive
ev i dence for the proper fold ing and long-term sta bil ity of
the pro tein prep a ra tions. The above mea sure ments re -
vealed that our prep a ra tions of sol u ble rat and hu man
CD69 pro tein is sta ble for weeks / months at tem per a tures
be tween 4 °C and 30 °C, while the short term sta bil ity up to
80 °C is worth men tion ing [4]. Also, our most re cent mea -
sure ments of 1H – 15N HSQC spec tra of the rat
NKR-P1A pro tein points to the suc cess of the cur rently
em ployed refolding pro to col. The use of NMR as well as
pro tein crys tal log ra phy and other meth ods for the ligand
iden ti fi ca tion and ver i fi ca tion ex per i ments is un der prog -
ress.

1. R.K. Strong, Mol. Immunol. 38 (2002), 1029.

2. K. Bezouška, J.Biotechnol. 90 (2002) 269.

3. K. Bezouška, Col lect.Czech.Chem.Commun. 69 (2004)

535. 

4.  J. Pavlíèek., D. Kavan, P. Pompach, K. Bezouška,
Biochem. Soc. Trans. 32 (2004) 1124.
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PREPARATION OF ANTENNARY OLIGOSACCHARIDE LIGANDS FROM
OVOMUCOID AND THEIR BINDING TO CD69 RECEPTOR
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Oli go sac cha rides form a very het er o ge neous group of
com pounds. The abil ity of their monosaccharide units to
bind to each other in many ways pre dicts them to be very
vari able in both struc ture and func tion. It is well known
that saccharide struc tures play im por tant role in im mune
sys tem, from di rect rec og ni tion of patho genic saccharide
struc tures to pro tein glycosylation, which can have also
modulatory or self-pro tec tive func tion. One group of very
in ter est ing oligosaccharide com pounds are branched
antennary oli go sac cha rides which are pres ent at the sur face 
of tu mour cells and are rec og nized by C-type lectin-like re -
cep tors of NK cells. Im mune rec og ni tion is highly spe cific
and only small dif fer ence in epitope struc ture may lead to
op po site re sponse, ex act knowl edge of this struc ture is
there fore a ne ces sity. Chem i cal syn the sis [1] of antennary
oligosaccharide struc tures is quite dif fi cult. In con trast,
there are glycoproteins that pro vide de fined oligo -
saccharide struc tures in suf fi cient yields. Thus, the iso la -
tion of na tive struc tures from nat u ral sources seems to be
an ap pro pri ate way as well. In or der to re search for phys i o -
log i cal lig ands [2, 3] for C-type lectin-like re cep tors of NK
cells we de vel oped a rel a tively fast method for prep a ra tion
of pure and well de fined antennary oli go sac cha rides from
hen egg white pro tein ovomucoid. This pro ce dure in volves 
iso la tion of ovomucoid by frac tional pre cip i ta tion, fol -
lowed by its pu ri fi ca tion on HPLC, en zy matic deglyco -

sylation of ovomucoid and fi nally pu ri fi ca tion and
sep a ra tion of cleaved oli go sac cha rides by HPLC. The pu -
rity and iden tity was ver i fied by MALDI-TOF mass spec -
trom e try. Bio chem i cal bind ing and in hi bi tion ex per i ments
with CD69 re cep tor re vealed the high est af fin ity for the
pentaantennary oligosaccharide. Oli go sac cha rides were
used for struc tural stud ies by means of cocrystallisation
with CD69, and ex am i na tion of CD69-saccharide com -
plexes by MS and NMR ti tra tion.  
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