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Scientific Programme

Monday, August 29

14.00

14.15

14.18

15.00

15.45

16.18

16045

17.30

18.16

Opening ceremony
Plenary lectures
Chairpersons: Kameriing J.P. and Gajdos J.

Kameriing J.P. (The Netherands):
Sudiss on giyoopsciein glycans

Homans S.W. (United Kingdom):
New approoches lowands the shuchaal, conformalional and
dynamic analysis of biclogically relevant oligosacchasides

Coffee break
Heicovini M.. Guernini M. and Torri G. (Siovakia, ifaly):

Oynamics in hepasin in agueowus sohdion siudied by NMR
relonafion meansemenis

Morris £ R. (Uniled Kingdom):
Polysacchaside conformalion and nelwork properiies

Mounting of posten
Poster session |

Concert and mker




Tuseday. August 30

8.30

9.15

10.00

10.30

11.00

11.48

12.30

14.00

14.00

Plenary lectures

Chairpernsons: Rinaudo M. and Malovikova A.

Rinaudo M. (France):
On the reiglion belween chemical siruchse and original
solulion properfies of some baclerial polysacchasides

Thibault J.f.. Renard C.M.G.C., Axelos M.A.V. and Gamier C.

(France):
Peciing: Chemical siruchae and caicium-induced gelalion

Coftee break

Malovikovd A., Bystricky S. and Sticzay 1. (Slovailda):
inderactions of anionic polysaccharides with cafionic
polypeplides

Masuda Y. (Japan):
Changes in polysacchasides and mechanical properiiss of the
cell wall dwing auin-induced oell extension

Savage A. (reland):

Chemioal and ensymalic methods for the release of N- and O-
inked oligoeaccharides fom giycopeoieine

Lunch break

Plencry leciures

Chairpensons: Tanner W. and Sandula J.

GentachM.. immervoll 1., Capeliaro C. and Tanner W.
(Germory):
Glycosyialion of peateing i baker's yeos! and what R is good for




14.45

15.30

16.00

Palomasczyk G. (Polond):
Molecular basis of profein glycosylalion in Saccharomyces
cerevisioe and Trichodema (two abstracts)

Kossaczkd, Z., Haplovd. J.. Farkal V.. Podobovd, B., and Betina V.
(Slovaldq):

ENect of Brefeidin A on the siruchre of in vivo and in viro
syndheslzed yeost mannans

Coffee and Poster session |

Wednesday, August 31

Excursion day
(Boat crube t0 Devin and Gabtkovo)
Expected cration: 9.00- 18.00h

Thameday, Seplember |

8.30

8.30

9.15

10.00

Plenary lectures
Chairpersons. FAncher G.B. and Biely P.

Cabbb E..MolP.C.. Park H.-M. and Muling J.T. (USA):
A GW-binding prolein inveived in reguialion of yeou! cell wall
blogenesh

Andenon J.D. (USA):
fale of saccharides and oligosncchanides dograding SRTyMes
in plant defense systoms

Coffee break
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10.30 H@j P.B. and Fincher G .B. (Australia):
Evolution of subsivale specificlly and functional diversily in
polysaccharide endohydrolases

1115 Biely P.. C6té G.L. and Burgess-Cassler A.
(Slovakia, USA):
Purificalion and properties of allemanase - a new fype of
p-1,3/p-1,6-glucanase

11.45 Coté G.L. ond Biely P. (USA, Slovakia).
Enzymalically produced cyciic #-1,3 and f-1,6 inked
oligosaccharides of D-glucose

12.15 Lunch break

14.00 Plenary lectures

Chairpersons: Reid J.S.G and Farkal V.

14.00 Hayashi 1. (Jopan):
inferaction befween xylogiucan and celulose

14.45 Reid J.5.G. (United Kingdom):
Engineering the polysaccharides of the plant cell wall mabrix

15.30 Warmeck H. and Seitz (Germany):
Xyloglucan-desived oligosacchasides and thelr eflects on
elongalion geowih in pec epicolyls

16.00 Coffee and Poster session

20.00 Barbecue picnic




Friday, Seplember 2

8.00 Poster session It
10.00 Plenary lectures
Chairpersons: Szu S. and Ebringerova A.
10.00 SzuS., Bysticky S.. Stone A. and Robbins J. (USA, Slovakda):

Reialion beltween struchure and immunological properties of the
polysaccharide anfigen of Saimonela typhi (V1)

10.45 Toman R. and Skultéty L. (Slovakia):
Shuctural fealures of the lipopolysaccharide anfigens of
Coxielia bumetii in phase | and phase il

11.15 Masceliani G., Liverani L., Prete A., Bergonzin, G.L., BianchiniP.,
Siivestro L.. Tomi G., Bisio A., .GuerriniM. and Casu B. (italy):
Active siles of dermotan suliale for heparin cofacior il. isolation
ol a nonasaccharide frogment contalning four disaccharide
sequences (a-L-iduronic acid 2-O-sulfate (1,3)8-D-N-acelyl-

galactosomine 4-suliale)

11.45 Chorvatovi€ové D. and Sandula J. (Slovakia):
Anfimutagenic effects of glucans

12.15 Closing ceremony

12.30 Lunch

14.00 Departure of buses to Bratsiava




Programme for Accompanying Persons

Tuesday, August 30

8.30 Excursion to the castie Cerveny Kameft (Red Stone) and to the
manufacture of a typical local pottery (maiolic) in Modra

Thursday. Seplember 1

8.30 Excusion to the themnal spa Piestany and the medieval town of
Trencin




List of Posters
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POSTER SESSION !

1. Gajdos J., RagazziM.. Femo D.R.:
Molecular mechanics and solvation energy calculations of glycyl

heparin

2.Gajdos J..Ferro D.R.. RagazziM.:
Theoretical conformational study of hepcarin epoxide in aqueous solution

3. HricoviniM., GuerriniM., Torri G., Piani S., UngareliiF.:
Motional properties of heparin epoxide in aqueous solution: NMR
relaxation study

4. KaturGkova M., Mathlouthi M., Hirsch J., Ebringerova A.:
FT-IR spechroscopy study of thee hydration of 8-(1->4)-D-xylans and
related oligosaccharides

5. Mathlouthi M., Ka¢urGkova M.:
FTIR study of the effect of hydration of the siructure of mono- and

ofigosaccharides in aqueous solution

6. Malovikova A.. Rinaudo M., Milas M.
Comparative inferactions of magnasium and calcium counterions with

polygalacturonic acid

7.Naran R., Ebringerova A., Alfdidi J.. Patoprsty V...
isolafion and characlerization of the easlly exiractable polysaccharide
components of Cistanche diserticofa Y.C.Ma

8. Ebringerova A., Novoina Z.. Hromadkovd 2., Machovat ..
p-Carboxybenzyl derivalives of D-xylons: synthesis and structure

9. Hromadkova Z., Eoringerova A., Malovikov@ A.. Burchard W..
Some properties of quarlemized heteroxyians

10. Simkovic |., AlfSidi J., Auxtov@ O., LBkova D., Lerouge P.:
Chemical modification and fractionation of pea stem polysaccharides




]
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11. KodkovaB.. Naran R., Ebringerovd A.:
Characterization of ignin-carbohydrate complexes from the wood
holoparasite Cistanche deserticoka Y.C.Mo

12. Ko3kovd B., Hricovini M., SimonuttiR.
“C NMR study of solid-siate reaction of cellulose with lignin monomers

13. Joniak D.. KoSkova B..
A new method for synihesis of ester lignin-saccharide model

compounds

14. Panina N.I., Dubina l.G.. Khomutov L...:
Shructure and properties of fiims produced from methyiceliulose
aqueous gels

15. Nahdlka J., Welwardovd A., Gemeiner P., Nahdlkova ., Rosenberg M.,
Sturdik E .
Comparative study on organic acids fermentation by cells enfrapped in
calcium pectate and caicium aiginate gel beads

16. MisloviCova D.. ChudinovaM., WelwardovG A
Concavalin A-invertase affinity chromatography. Monitoring by enzyme
flow microcalorimetry

17. Semanové ., Gemeiner P., Laskova E., Malovikova A.. Berth G.:
Meihodiccal aspects of characterization of peciate salts by
size-excilusion HPLC on SEPARON HEMA BIO 1000 column packings

18. Do&olomansky P., GemeinerP.:
Characterization of biospecific sorbents by thermal enzyme-linked
binding assay (Telba)

19. Hagarova D., Breler A.. GemeinerP.:
Portition mechanism of profein adsorption onto bead
2-hydsoxy-3-phenoxypropy! celiulose. Role of external surface of
cellulose particles

20. Patoprsty V., Kovadik V., Kardesonyi ..
Enhanced procedure of methyiation analysis
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21. P&topsty V.. Pribulovd@ B.. Konigstein J.:
Transformalion reaction courses of D-gulose and D-idose

22. Linek K., Altoidi J..
Synitheses, siruchure, and conformalion of some

N-acetyl-glycosylomines and N-acelyi-diglycosylaomines

23. Linek K., Altdidi J.:
Tranaglycosyialion reactions of some glycosylaomines

24. Ko M., Steiner B., SasinkovAa Vv.:
O-(3-alkyithio-2-hydroxypropyl)saccharides - preparation,
characherization and some properties

25. SteinerB.. Ko6s M.. Novoina Z.:
Preparation of some carbohydrale glycidyl ethers

26. Rybdr A., Alfoidi J., Fedoroiko M., Kozdk J.:
A new approach fo C-glycosides of purines

POSTER SESSION i

1. Paramonov N.A., Knirel Y.A., Vinogradov E.V., Sidorczyk Z., Zych K.
Structure of the O-specific polysaccharide of Proteus penner 35
containing 2-acetamido-4- O-((9)-1-carboxyethyl)-2-deoxy-
-D-glucose

2. KardoSova A.:
A hamnoarabinogalackin from the leaves of Plantago lanceolata L.,
var. libor

3. Korolenko T.A., Fllushina E.E.. Arkhipov 5.A., Kolesnikova O.P., UrazgaliyevK.,
ShmerlingM.D., Sandula J.:
The comparative efficacy of yeast polysaccharides as macrophage
stimulators




4 Bronllova A . Sandusa J  Siovdliova (
Shechest chaecioraulion of yous! guoomannan and s antiveal
cslivily i planhs

S FakalovaZ Somdst Machowvd €
fadicel Gogradation of high melecuisr weight hyahsonon: leding of
onfionidant peepediss of hydvephilic nencbiolics

6. Bysticky S . Sru'S C . Kovac P
Chouter diciweiam sy of desivalives sslated fo the O-wpeciiic
poiysacchasige (O-9) Vvo choleroe O

7 TomanR. Skutéty
Shudies on anfigenic vasiafien in he phose | ipopoilysaccharnde of
Coxdelo bumet thaine

8. Siuttéty L . lomanR .
Comparison of vasiows metheds of lpepelysacchaside isciation fom
Caoxelia bumeti sihain Prisciio in he vindent phose |

9.DuskhinM.) . SaNNQ A F ., Vereschagin E.| . Korolenko T A..
Casboxymeihwiated 8- 1 3-glucon moduiates acelyiated low denslly
fpoprotein metaboliem vio idevaction with scavenger receplorn

10. Zabotin A.. Barsheva 1.. Zaboting O.. Larskaya |.. Pivovarov M., Beldman G..
Lozovaya Vv .
ARemations in cell walls ot low femperahwe acclimalion

11. Zabotina O.A.. Gurjanov O.P.. Ayupova D A. . Lanskaya | A Beidmoan G..
LozovayaV.V.:
Separalion of cligosacchanins occwed nahwsally in plant flssue

12. Zabotina O.A.. Malyhov R.G.. SchoB H.A.. Beldman G.. Lozovaya V.V.:
Peciic cell wall fagments have influence on buckwheat thin cell loyer
expiants rhizogenesis
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13. Auttovs O . Liliova D . Kdkorneovd D . Kubotkovd M  KarGcsony S Bleics
t.:
nhibilion of ouin- sliwndated clongalion of pon slom sogments by
oulaciomannan-desived cligesscchasides

14 KUDO2KkOvA M.. Karadcsonyi $  Lilkova D .. Kdkoniovad D Auxtova O . Gallo J..
POtoprsty V.. Blimcs L
Cytopioemic aeabinogaiacion-proieih compies of Populs oo (

15 Subkovd V., Slovakova . Farkal. V :
induction of resisiance againet fohacoo necrosls vine by xylegiucan
oligosaccharides in cucumber colyledons

16. KolawovaN.. Grellk M.
Exracelics glycopeoliein bom the yeast Crypfococcus iourent

17. Grolik M., Koiarova N.:

Saccharide acceplors of the galaciosyivansierases om Crypfococcus
lourentii

18.Biely P..COt6 G.L.. GreeneR.V..
Poleniial of glucoamyiase in the synthesis of cligosaccharide analogues

19. Breierova k.. Stratilova E
Role of yeast exivaceluiar giycoprateins in the cryo-
proleciion and cemoloisrance of yeous

20. Dadrova M. Linek K.. Capek P.. ShatSova €.
The iInfluence of giycosyl amine of D-galaciopyramuonic acid on the
aclivily of exopolygalochronase hom canole

21. Kremnicky L.. AlOIc J.. Blely P.. Tenkanen M.

Slersochemisiry of hydholysis of giycosldic Iinkage by two
endo-8-1.4-xylanases vom Irichodermna reesel

22.Sulov@ Z.. LednickdM.. Farkal V..
A colorimetbric method for the assay of xylogiucan-endolraneglyco-
sylase O(ET) activity

C o )




23 Ouwport C
MSercassey for kinglic peameten delerminglion of xyloncees

24. Bisly P . oemnicky L. MOvieovd £ .. MiloviCova D
Poduction of cshacelhinr §-mannconesss hom yoos and yoou-lke
micressganiams

25. Markovic O.. Obendort R.L.:
Sovboon sood peciinesiercee

26. Misiovitova D .. Si;ovinova D.. Katurdkova M., SKoNIOVA E .
Mulliple foems of Asperpiis soecios pelygalacheonaee. Glycoproleing?

27. GEAC .. LinersF

Changes in dishibution of short peciic polysaccharides induced by
clkaliine ions in theNvedo cell wall




Plenary Lectures
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STUDIES ON GLYCOPROTEIN GLYCANS

Johanais P. Kamerting
Bijvoet Center. Deparsment of Bio-Organic Chemistry, Utrecht University, P.O.
Box 80.075, NL-3508 TB Utrecht, The Netherlands

in recent years the inserest in carbohydrase (biojchemistry has grown dramatically.
This is maialy due 10 the general acceptance that carbohydrates and glycoconjugaies
enen essential biclogical and physico-chemical functions in a great vanety of orga-
misms.

In principal, progress in the studies on the carbohydrate chains of glycoproteins can
only be made on the basis of a scamwark of structural analysis including conforma-
tionsl analysis, synthesis and biosynthesis of this type of molecules. The develop-
mem of advanced methods 1w unravel the structures of the ensembies of carhohy-
drase chains present at specific amino acid residues in polypeptide backbones has
been the fir siep in the glycoprotein glycan revival. Although nowadays several
approaches based on 'H-NMR spectroscopy (1. 2) and mass spectrometry (3) are
available, and profiling techniques based on high performance separation proce-
durcs have come closer 10 noa-carbohydrase chemists, the primary structure analy-
sis of glycoprosein glycans has still not reached the level of a routine analysis. Due
0 the complexity of the carbohydrate chains, not only in terms of monosaccharide
constituents and sequences, but also in terms of non-carbohydrate substituents,
new more sensitive methods are needed. Even nowadays. complesely novel oligo-
saccharide elements are identified. The knowledge of the specific oligosacchande
structures forms the basis for the investigations of their biosynthesis, and generates
information concerning the glycosidases and glycosyltransferases involved. The
(bio)chemical data can be of use for the remodeling of carbohydrate chains in re-
combinant DNA glycoproteins or for the (bio)synthetic preparation of biologically
active carbohydrates. In addition. mose advanced technologics will make it possible
to study the three-dimensional structure of intact glycoproseins in high detail.

Using relevant exampies of glycoproteins, like humen a-chovionic gonadotropin,
poecine zona pellucida glycoproteins, human recombinant crythropoietin, hemocya-
nins from Lymngea ssagnelis and Helix pomatia. stem bromelain, and the circulat-
ing anodic and cathodic antigens from Schistosoma mansoni worms, attention will
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be paid 10 structural, bicsynthetic and conformational aspects of both relcased and
glycoproeein-bouad glycans.

Acimowiedgements

Dvs T. de Beer, Drs A.A. Bergwerfl, Dr R. Boelens, Drs GJ. van Dam, Dr).B.L.
Demm, Prof. Dr A.M. Deeider, Dr K. HArd, Dr C.H. Hokke, Prof. Dr R. Kaptein,
Dr J.P.M. Lommerse, Dr J.P. Rotmans, Dr J.E. Thomas-Outes, Prof. Dr J.F.G.
Viiegenthart and Drs C.W.E.M. van Zuyien are highly acknowledged for their
specific contributions 10 the presented work.

References:

1. JF.G. Viicgenthart, L. Dorland and H. van Halbeek, Adv. Carbohydr. Chem.
Biochem. 41, 209-374 (1983).

2. J.P. Kamerling and J.F.G. Viiegenthart, Biol. Magn. Reson. 10, 1- 194
(1992).

3. J.P. Kamerling and J.F.G. Viiegenthart, in: Clin. Biochem. - Principles,
Methods, Applicaticas, Vol. 1 (A.M. Lawson, Ed.), Walter de Gruyter. Berlin,
175-263 (1989).
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Now Appresches towards the Structural, Contormetions! and Dynemic
Ansiyeie of Dislegically Relovant Oligoseccherides

8. W. Homans, Department of Biochemistry, University of Dundee,
Dundse DD1 4HN UK.

There is currently great interest in the solulion properties of oligosaccharides. in
vigw of the fact that thess moisties play a key role in a variety of biological
recognition phenomena. Knowledge of their sequence, conformation and
dynamics in solution may aid in the design of novel compounds which inhibit the
recognition process, thus giving riee to drugs eflective against various diseases
states whoee pathology is dependent Upon such recognition.

Various experimental approaches involving high-resolution multidimensional,
multinucisar NMR will be described for the determination of oligosaccharide
conformation and dynamics in solution, both for free oligosaccharides and for the
glycan moieties of giycoproteins. in particuler, the question whether
oligosaccharides are flexible’ or ‘rigi’ in solution will be addressed by reference
10 NMR relexation measurements. Finally, data will be presented regarding
approaches for the determination of the solution structure of a carbohydrate-
binding protein of a size (> 35 kDa) typical of many lectin-like protein domains.

~d
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DYNAMICS IN HEPARIN IN AQUEOUS SOLUTION STUDIED BY NMR
RELAXATION MEASUREMENTS.

M Hiricovini,* M Guerrini and G Torri

Istituto Scientifico di Chimica ¢ Biochimica "G Ronzoni®, via G Colombo. Milano
(Italy). *Oun leave from the Institute of Chemistry, Slovak Academy of Sciences.
Bratislava (Slovakia)

The nature of overali and internal motions in the glycosaminoglycan heparin has been
studied by NMR relaxation measurements 'H and !¢ NOEs. !’C spin-lattice and spin-
spin relaxation times have been collected st various magnetic field strengths One-
dimensional NOESY experiments, measured with three different nuxing times, showed
considerable larpge number of cross-relaxing protons within the monosacchande umts as
well as across the glycosidic linkages Due 10 the strong overiap of the ! 'C resonances in
the one-dimensional spectra, the ! ’C relaxation times were measured by two-dimensional
double INEPT The relaxation rates were collected with and without suppression of
cross-correlation effects between dipolar and chemical shift smisotropy relaxation
mechanisms in order 10 estimate the influence of this effect on the relaxation data in this
polysaccharide Differences in the cross-relaxation rates between the protons relaxing
through fixed distances and in the !3C spin-lattice relaxation rates indicated that the
molecule tumbles anisotropically in solution The anslysis of the data also showed that
the effect of cross-correlation did not contribute more than 10% to the relaxation rates in
heparin. The overall shape of the molecule was approximeted with the model for a
symmetric top and the rates of overall and internal motion as well as the order
parameters have been estimated using 3 model-free approach
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POLYSACCHARIDE CONFORMATION AND NETWORK PROPERTIES
Edwin R. Morris
Siisoe Coliege, Cranfieid University, Silsoe, Bedford MK4S 4DT, England, UK

The physical propesties of disosdered polysaccharides in solution depend
predominantdy on degree of space-oocupancy (1). There is a sharp increase i the
concentration-dependeace of viscosity at a critical concentration (c*) where the
individual coils imterpenetrate t0 form an emtangled network. At concentrations
below c*, where the chains are free (0 move independently, viscosity (N) is
virtually independent of shear-rate (7). Entangled networks of polydisperse chains
(at ¢ > c*) exhibit (2) a general form of ‘'shear thinning' determined by the relative
rates of disentangiement and re-entangiement:

(N - ng) = {0y - N1 + (7/7,)076)

where 7, is the viscosity of the solvent, N, is the maximum 'Newtonian' viscosity
at low shear shear-raies, and ¥, is the shear-rase required to reduce (1 - 1y to
(Mo - NYV2. The value of c* is inversely related to coil volume. as characterised
by intringic viscosity, [n). Plots of Jog N, vs. log c[n] for most disordered
polysaccharides superimpose closely (1), with c* ~ 411}, although some maerials
(notably galactomannsns) have a lower c* and steeper subsequent increase in 1,
due to specific associations between the chains.

Gelstion occurs by formation of conformationally-ordered intermolecular
junctions stabilised by co-operative arrays of non-covalent bonds (3) and.
contrary to some suggestions in the liserature, does not require the pre-exissence
of an entangled network. This is most clearly demonstrated by the capsular
polysaccharide from RAizobium trifolii (4), where the minimum critical gelling
concentration (c,) is about 60 times lower than c*. Aggregation of ordered
melting of gel networks (3) and, for anionic polysaccharides. may be induced by
non-specific charge-screening by simple electrolytes, incorporation of counterions
within the aggregase structure, or site-binding of cations to the disordered
polysaccharide coil. These three mechanisins are displayed by geilan gum (5)
in its inmeractions with, respectively, (CH3)¢N*, Na* and Ca2* ions.
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Conformational ordering without development of a continuous network can
generate characteristic 'weak gel' properties in solution. Gelation of welan and
rhamsan (branched variants of gellan) afeer disruption and regencration of the
ordered conformation indicates that the weak gel properties of the native polymers
(5) arise from perfect pairing of strands into uninterrupted double helices (6).
Comparison of xanthan with related polysaccharides having longer or shorter
sidechains (acctan (7) and xanthan polytetramer (8), respectively), suggests that
conversion from 'weak gel' to 'true gel' properties in the presence of carob
galactomannan or konjac glucomannan involves formation of heterotypic junctions
between the cellulosic backbone of the xanthan molecule and unsubstituted regions
of the mannan or glucornannan chain.

References:

1. E.R. Morris, A.N. Cutler, S.B. Ross-Murphy, D.A. Rees & J. Price,
Carbohydr. Polym., 1, 5 (1981).

2. E.R. Morris, Carbohydr. Polym., 13, 85 (1990).

3. D.A.Rees, E.R. Morris, D. Thom & J.K. Madden, in The Polysaccharides,
ed. G.O. Aspinall, Academic Press, New York, Vol. 1, 195 (1982).

4. S. Kasapi & E.R. Morris, in Food Hydrocolloids - Structures, Properties and
Functions, eds. K. Nishinari & E. Doi, Plenum Press, New York, 97 (1993).

5. G. Robinson, C.E. Manning & E.R. Morris, in Food Polymers, Gels and
Colloids, ed. E. Dickinson, RSC Special Publication No. 82, Royal Society
of Chemistry, Cambridge, UK, 22 (1991).

6. M.W.N. Hember, R.K. Richardson & E.R. Morris, Carbohydr. Res., 252,
209 (1994).

7. C. Ojinnaka, E.R. Morris, V.J. Morris & G.J. Brownsey, in Gums and
Stabilisers for the Food Industry 7, eds. G.O. Phillips, P.A. Williams
& D.J. Wedlock, IRL Press, Oxford, UK, in press.

8. T.J. Foster & E.R. Morris, in Gwns and Stabilisers for the Food Industry 7,
eds. G.O. Phillips, P.A. Williams & D.J. Wedlock, IRL Press, Oxford, UK,

in press.
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On the relation between chemical structure and original solution
properties of some bacterial polysaccharides

by M. Rinaudo, CERMAY, Grenoble (France)

P22 )

In this lecture, one intends to discuss the behaviour of some bacterial
polysaccharides such as succinoglycan and hyaluronic acid ; these polymers have a
wormlike chain behaviour. They are stereoregular polymers which for some of
them adopt an helical conformation in well defined thermodynamic conditions. The
helix-coil transition will be discussed and related with the polymer characteristics.
These polymers are water soluble polymers and their main role is to increase the
viscosity of the solvent. The influence of the molar mass, polymer concentration
conformation and salt concentration on the viscosity will be introduced.

Polysaccharides such as gellan form gels in given conditiors. The sol-gel
transition is directly related with the coil-helix transition. The mechanism of
formation of these thermoreversible gels will be discussed. The specific ionic
selectivity will be demonstrated and its role on mechanical properties of the gel will
be shown. The crosslink mechanism due to divalent counterions in the sol-gel
transition of sodium polyglucuronate will be discussed and the properties
compared with that of alginates or pectins.

Specific polymeric properties of polysaccharides are clearly directly related to
their chemical structure.
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PECTINS: CHEMICAL STRUCTURE AND CALCILM-INDUCED GELATION

[.-F. THIBAULT, CM.G.C. RENARD, M.A.V. AXELOS and C CARNIER
Institut National de la Recherche Agronomique

Centre de Recherches de Nantes

B.P. 527

F-44026 NANTES CEDEX 03

FRANCE

Pectins are plant cell wall polysaccharides which contain a high proportion of
galacturonic acids and which are used after extraction in food industry matnly as

geliing agents. Their structure is characterised by a backbone of «-(1,4)-linked

galacturonic acid residues, which are partly methyl-esterificd, with some associated
neutral sugars, typically L-arabinose, D-galactose, L-rhamnose (1). The polygalacturonic

backbone may be interrupted by (1-32)-linked rhamnose; the frequency and the
regularity of these interruptions probablv have a profound effect on the gelation of
pectins with calcium ions (2). Previous works based mainly on enzvinic degradations
of pectins led to the conclusion that thev have long and regular uronic regions
("smooth™) and rhamnose-rich regions ("hairy”) carrving the other neutral sugars as
side-chains (3).

We have studied (4) the length of the “smooth” regions, using the differences
in susceptibility to acid hydrolysis of the glycosidic linkages. Linkages between uronic
acid residues are notably more stable than those between an uronic acid and a neutral
sugar and this leads to preferential cleavage of the linkages between galacturonic acid
and rhamnose, thus liberating relatively whole the "smooth” regions. The length of
the “smooth” regions is independent of the origin of the pectins, but the varying
proportions of rhamnose (and other neutral sug rs) shows that it is not the case of the
“hairy” regions, in which some repeating units could also be found. The various
pectins consist therefore of combinations of the same sub-units in different
proportions. The beet pectins have a higher proportion of rhamnogalacturonic units
in their “hairy” regions than the apple pectins, and than the citrus pectins (5).

~he “smooth” regions, constituted by at least 100 monomers, can be associated
through calcium ions, leading to gelation (6). The réles of intrinsic parameters (their
degrees of methoxylation, or amidation, substitution patterns), and of extrinsic
parameters (concentration in pectins, pH, ionic strength, temperaturc) have been
observed through phase diagrams (sol/gel/syneresis) and quantified using mainly
specific electrodes (7, 8). The amount of bound calcium monotonously increases
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whatever the physical state of the system and reaches a plateau, the value of which
depending on the extrinsic parameters. in contrast, the concomitant release of the
sodium ions is strongly ffected by the phase transition. It was also shown (9) that the
binaing of calcium ions showed a cooperative character in the presence of external salt
and an anticonperative character in water due to typical polyelectrolyte effects.

This study illustrates the roles of extrinsic factors in the calcium-induced
gelation of pectin and also allows to point out the importance of the stereospecificity
in the binding of caldum ions to pectins.
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INTERACTIONS OF ANIONIC POLYSACCHARIDES WITH CATIONIC
POLYPEPTIDES

A. Malovikov&, 8. Bystricky, T. Sticzay
Institute of Chemistry, Slovak Academy of Sciences
842 38 Bratislava, Slovakia

The interactions of some acidic polysaccharides
(pectins, O-acetyl derivatives of pectate, alginates )
with cationic polypeptides, mainly with polylysine
enantiomers, have been studied. In the course of
interaction the conformation of polypeptide changes
from a disordered to a compact a-helical arrangement.
Therefore, the complexation was investigated by
circular dichroiss measurement (CD). It was found that
the interaction is of electrostatic nature and the
complex~-formation 1is governed by the stoichiometric
ratio of charged groups of both interacting components.
The decisive factor for the effective complexation is
the conformation of polysaccharide in solution. In the
case of pectate, polyguluronate and polymannuronate the
interaction with polylysine enantiomers was found to be
stereospecific, O-acetyl derivatives of pectate
interact with both enantiomers. Moreover, the
complexation efficiency is influenced by the degree of
acetylation (DA); with increasing DA the efficiency of
complexation decreases.
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CHANGES IN POLYSACCHARIDES AND MECHANICAL PROPERTIES
OF THE CELL WALL DURING AUXIN-INDUCED CELL EXTENSION
Yoshio Masuda

Tesukayama College, Gakuen-minami, Nara 631, Japan

It 18 generally accepted that auxin, either endo-
genous or exogenous, induces cell extension by chang-
ing the mechanical property of the cell wall, such as
creep or stress relaxation, as measured by a variety
of methods. The change in the mechanical property is
brought about by biochemical modifications of cell
wall components, particularly of matrix polysaccha-
rides. The matrix polysaccharide composition is dif-
ferent between graminaceous and dicotyledonous plants.
Beta-{(1,3)(1,4)-glucans in the former and xyloglucans
in the latter seem to be important in the regulation
of auxin-induced changes in the cell wall and hence
cell extension (4, 6). In the present paper the role
of changes in xyloglucans in cell wall modifications
in asuki bean (Vigna angularis) epicotyls will be dis-
cussed.

The three-step modifications at least, although
overlapping, are involved in the changes in the cell
wall polysaccharides, leading to cell extension; 1i.e.
(A) degradation of xyloglucan molecules, (B) transgly-
cosylation in xyloglucan molecules, and (C) synthesis
of cell wall polysaccharides for continued growth.

Firstly, studies using antibodies against hepta-
and octasaccharides of xyloglucans (3) and lectinms,
particularly fucose-binding lectins (2), as specific
probes indicate that the breakdown of xyloglucan mole-
cules is involved in auxin-induced cell wall changes.
Secondly, the role of transglycosylation of xyloglucan
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molecules in growth regulation has been suggested re-

cently (1, 7), and an endo-xyloglucan transferase

(EXT) has been isolated and purified from apoplast

1iquid of aszuki bean epicotyls (8). Distribution

of EXT proteins and EXT-mRNA has been studied in asu-

ki bean epicotyls. The role of EXT in epicotyl elon-

gation has been suggested. Thirdly, UDP-sugars are

formed during asuxin-induced growth and shown to be

necessary for nev cell wall synthesis which 18 requ-

ired for continued cell extension due to auxin (5).
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CHEMICAL AND ENZYMATIC METHODS FOR THE RELEASE OF
N- AND O-LINKED OLIGOSACCHARIDES FROM GLYCOPROTEINS

Dr. Angeia Savage,
Department of Chemistry, University Coliege, Gaiway, IRELAND

it is now well established that oligosaccharides covailently attached
to protein can have many roles including the ability to act as "molecules of
intelligence” [1] and a dazzling variety of structures has been determined
[2-4). More recently. there has been increasing interest in the structures
of oligosacchandes of recombinant glycoproteins of pharmaceutical
interest [5-7]. This explosion of interest is attested to by the recent
appearance of an intemnational journal and a number of volumes devoted
to methodoiogies in the area of Glycobiology [8-10).

Structural analysis of oligosaccharides generally requires their
initial release from the giycoprotein backbone. Chemical methods include
hydrazinolyis [11, 12] and B—elimination [13] for O-linked structures.

Enzymatic methods for release include the use of endo-§-N-
acetylgiucosaminidases (endo-D [14], endo-H [15) and endo-F [16]) which
cleave the B1-4 linked di-N-acetyichitobiose core, while the Peptide-N'-
(N-acetyl-B-glucosaminyl) asparagine amidases (PNGase F [17] and A
[18,19]) cleave the amide bond between the GIcNAC and Asn.

Endo-a-N-acetyigalactosaminidase D from Diplococcus [20] and
A from Alcaligenes [21)] are limited to the release of the disaccharide
Gaip1-3GaiNAc from Ser/Thr while that isolated from Strepfomyces [22] is
reported to release some additional, larger O-linked oligosaccharides.

The relative merits of the chemical and enzymatic methods will be
discussed along with the substrate specificities of the various enzymes.
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GLYCOSYLATION OF PROTEINS IN BAKER'S YEAST AND
WHAT IT IS GOOD FOR.

Martina Gentzsch, Thomas Immervoll, Corinna Cappeilaro and Widmar Tanner
Lehrstuhl fiir Zellbiologie und Pflanzenphysiologie, Universitit Regensburg,
93040 Regensburg, Germany

The reactions initiating protein N-glycosylation are located at the endoplasmic
reticulum and they are conserved from yeast to man. A precursor
oligosaccharide attached to dolichyl pyrophosphate is transferred to nascent
protein chains within the ER lumen. Subunits of a protein complex responsible
for this transfer reaction have been identified and characterized recently by
cloning the responsible genes (1-4). Gene disruptions have shown that protein
N-glycosylation is vital for yeast cells (2,3), although it is not really understood
why.

Protein O-glycosylation differs in fungal cells from that of higher eucaryotes. In
baker's yeast the initial reaction proceeds in the ER and requires Dol-P-Man as
sugar donor. The gene for the corresponding protein mannosyl transferasc
(PMT1) has been cloned and sequenced; gene disruption, however, did not turn
out to be lethal (5). The null mutants were able to still O-glycosylate proteins in
vivo, although at a reduced rate, indicating the existence of one or more further
genes. In cooperation with H. Bussey's laboratory in Montreal the PMT2 gene
has been found (M. Lussier et al., in preparation) and the gene product has been
characterized (6). Recently evidence for two more PMT-genes in yeast has been
obtained, as well as indications that a full knock out of protein-O-glycosylation
is lethal.

To investigate to what extend saccharides of glycoproteins are of functional
importance in cell-cell interaction, the 3- and «-agglutinin, two cell surface
glycoproteins of §.cerevisiae were purified, the genes cloned and the interaction
of the gene products studied in detail (7). The data obtained indicate that sugar
moieties do not play a major role in this specific cell/cell interaction process.
Hypothetical roles for protein N- and O-glycosylations will be discussed.
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BIOSYNTHESIS OF POLYPRENOLS AND THEIR GLYCOSYLATED
DERIVATIVES IN ERGOSTEROL MUTANTS OF S.cerevisiae 1

A. Szkopifiska, J.Rytka and G. Palamarczyk
Institute of Biochemistry and Biophysics, Polish Academy of
Sciencea , Pawiliskiego 5a, 02 106 Warszawa, Poland

Selected thermosensitive, ergosterol auxotrophic mutants of
S.cerevigiae, ie. erg mutants, served as a model to study
biosynthesis of prenols and their glycosylated derivatives.
Our preliminary experiments showed that in the two erg
mutants j.e erg.8, blocked in the synthesis of mevalonic
acid pyrophosphate and erg 9, blocked in squalene synthase,
mannosylation of endogenous dolichyl phosphate was about
four fold lower as compared to the parental strain. However,
addition of exogenous dolichyl phosphate resulted in equal
level of its mannosylation in both parental and mutants
strains indicating that the anmount of endogenous dolichyl
phosphate in the membrane praparations might be different in
the mutants as compared to the wild type strain. Since

we did not find differences in CTP-dependet phosphorylation
of exogenous and endogenous dolichols/polyprenols between
the strains we indirectly infer that the de novo synthesis
of dolichyl phosphate in sterol mutants is impaired. Thus,

in consequence activity of cis-prenyltransferase, the

enzyme catalyzing condcnsation of isoprenyl pyrophosphate
(IPP) to the allylic substrate - preferentialy farnesyl
pyrophosphate (FPP) and most probably by subsequent
addition of the IPP units, catalyzing synthesis of prenol
pyrophosphates, was studied.

Still remains unclear why cis-prenyltransferase synthesizes
a family of polyprencls of different chain length. We have
established than in vitro the enzyme catalyzes synthezis of
a family of free.polyprenols of chain length between 10-16
isoprene units in the wild type strain and the mutants erg 8
and erg 9. Reaction is enhanced by addition of exogenous
FPP. Mutants in FPP synthase i.e. erg 20 and the strain
bearing erg20-2 gene on the multicopy plasmid under gal
promoter (DD94), needed exogenous FPP for cis-prenyl
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transferase to synthesize polyprenols in vitro.
Surprisingly the DD94 construct besides normal size
yeast polyprenols synthesizes prenologues of unusaual for
yeast chain length up to 30 isopene residues.

Experimental work aiming to explain this phenomenon is
currently going on.
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TRANSFORMATION OF TRICHODERMA WITH YEAST MANNOSYL-~
PHOSPHODOLICHOL-SYNTHASE GENE LEADS TO THE INCREASED
SECRETION OF CELLULYTIC ENZYMES

J. Kruszewska, R. Meuner',' C.P. Kubicek‘ and G. Palamarczyk
Institute of Biochemistry and Biophysics, Polish Academy of
Sciences, Pawiniskiego 5a, 02-106 Warszawa, Poland

*Technical University Wien, Getreidemarkt 9, A-1060 Wien,

Austria

It has been postulated that exoprotein secretion by the
filamentous fungus Trichoderma reesei is related to their
0-glycosylation. We have established that mannoayl-
phosphodolichol synthase (MPD-Synthase) in Trichoderma like
in yeast and other filamentous fungi is a key enzyme of
O-glycosylation and its activity is modulated in vivo by the
factors affecting protein secretion i.e. water soluble lipid
precursors Tween 80 and choline, ethanol and temperature of
cultivation.

To tind out the more direct relation between the level of
MPD-Synthase activity and cellulase secretion the TU6 strain
of Trichoderma was transformed with yeast MPD-~-Synthase gene,
Transformation resulted in the four to eight fold increase

of MPD-Synthase activity when fungus was cultivated in
minimal medium (ammonium sulphate the only nitrogen source).
A heterologous expresion of the yeast gene was confirmed by
the results of Western blott analysis and the results of
immunoprecipitation of the enzyme activity. )

The effect of the nutrient composition of the growth media
on MPD-Synthase activity in the parental and transformed
strain as well as on the one from Saccharomyces cerevisiae
was compared. Addition of pepton or urea to the medium
resulted in the increase of synthase activity in parental
strain and remained without any effect on transformed one or
on the enzyme from yeast. Among the factors known to
increase MPD-Synthase activity and protein secretion only

addition of ethanol to the growing medium or cultivation at




- 37 -

37°C affected positevely MPDS activity both in the parental
and transformed strains. Taken together the activity of
MPD-Synthase after transformation could be modulated by the
growth condition of the fungus in a manner similar rather to
the enzyme from S.cerevisiae.

The most striking result however, was 4-5 time increase of
protein secretion by the transformed strain as compared to
the parental strain. Since we didn’t observed the direct
effect of the introduction of the additional copy/copies of
yeast MPD-Synthase on the overall level of 0-glycosylation
measured in vitro in the transformed Trichoderma cells, the

molecular basis of this observation require further

investigation.
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EFFECT OF BREFELDIN A ON STRUCTURE OF W VIVO AND I VITRO
SYNTHESIZED YEAST MANNANS
Z Kossaczka!, J. Haplova?, V. Ferked!, B. Podobova?, and V. Betine?
Tinstitute if Chemietry, Stovak Academy of Sciences, 842 38 Bratisiava, and
2Department of Microbiology, Biochemistry and Biology, Faculty of Chemical
Technology, Siovak Technical University, 812 37 Bratisiava, Slovakis

Brefeidin A (BFA), & macrocyciic fungal antibiotic is known to inhibit effectively the
secretory process in eucaryolic celis. The inhibitory effect consists in blocking the
tranaport of proteins from ER to Golgi and redistribution of Golgi-located enzymes to the
ER (1.2). In the yeast Candide slbicans, the BFA inhibits the secretion of acid
phosphatase and causes an accumulation of underglycosylated enzyme lacking the
polymannose outer chain in the cytoplasm (3). We have investigated the effect of BFA
on the activity of mannosyitransferases in the mannan synthase complex by analysing
the structure of mannan synthesized both jn_vivo by intact cells and in_ vilro by
membranes isolsted from control and BFA-grown cells of Candida albicans. The results
may be summarized as follows:

1. BFA itself at a concentration of up to 100 ug/ml has no effect on the activity of
mannan synthase in the in vitro assay.

2. The membranes isolated from BFA-grown (14,9/ml) ceiis had 2 - 3 times higher
specific activity of mannan synthase than membranes from control cells.

3. Mannans synthesized by membranes from BFA-grown ceils had longer O-
glycosidically linked manncoligosaccharides and longer N-glycosidically linked
oligomannose side chains than mannans synthesized in vitro by control
membranes.

4.  There were no significant differences in structures of mannans isolated from intact
control celis and from BFA-grown ceils.
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A GTP-BINDING PROTEIN INVOLVED iN REGULATION OF YEAST CELL WALL
BIOGENESIS

Enrico Cabib, Pietenella C. Mol, Hee-Moon Park and John T. Mullins,
Laboratory of Blochemistry and Metabolism, National institute of Diabetes
and Digestive and Kidney Diseases.

In budding yeasl, the biogenesis of the cell wall is strictly
synchronized with the cell cycle, beginning at bud emergence and ending at
daughter cell maturation. Controls must therefore exist ic regulate the
synthesis of cell wall constituents. The major structural component of the
cell wall of Saccharomyces cerevisiae is a linear (1-+3)--D-glucan that
contains some (1-»6)-p-linked branches. Synthesis of the linear
polysaccharide is catalyzed in vitro by glucan synthetase, a membrane-
bound enzyme that is highly stimulated by micromolar concentrations of
GTP(1,2). By extracting membranes with sall and detergent, glucan
synthetase from several fungi was dissociated into two fractions, A and B,
both of which were needed for activity (3). We have now solubilized, by
stepwise exiraction, both fractions from S. cerevisiae and shown that A and 8
plus GTP are required for glucan synthetase activity. Purificalion of the A
fraction led to the isolation of matarial that shows close correspondence
between GTP-binding and glucan synthetase-complementing activity during
chromatography. The most pui...>d material (fraction A2) showed several
bands upon SDS-polyacrylamide ge! eleclrophoresis, but only the major
band, at 20 kDa, was photolabeled by azido-GTP. A2 complemented B in the
glucan synthetase assay, but GTP was no longer required. The requirement,
however, returmed when A2 was incubated with another fraction (A1),
isolated during purification of A. In close correspondence with the increase
in GTP requirement, GTP bound to the protein was hydrolyzed to GDP. Thus,
A1 appears to act on A2 as a GTPase activating protein (GAP) in the same way
as GAPs act on many other G-proteins belonging to the Ras superfamily (4).
We conclude that A2 is a G-protein that regulates (1-3)--giucan synthesis

.
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and may be regulated in tum by the GAP protein. These are probably the
final siepC of a regulaling cascade that goes up all the way 1o cell cycle

controis and acts 10 synchronize cell wall biosynthesis with the budding cycle.
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ROLE OF SACCHARIDES AND OLIGOSACCHARIDE DEGRADING
ENZYMES IN PLANT DEFENSE SYSTEMS. James D. Anderson.
Weed Science Laboratory, Beltsville Agricultural
Research Center, Agricultural Research Service, United
States Department of Agriculture, Beltsville, Maryland
20705 USA.

Oligosaccharides as well as simpler carbohydrates
can play major roles in plants including defense against
pest attack to regulating plant metabolism {1)}. Some
species produce specific carbohydrates that help protect
them from insects, e.g., sucrose esters [2]; affect
fruit ripening processes, e.g., oligosaccharide N-
glycans [3]; or act as signals, @2.g9., pectic fragments,
to induce hypersensitive-like responses [1}. Plants
contain specific receptors for oligosaccharides which
are known to induce such responses [4]. On the other
hand, some solanaceous plants respond to the fungal
(Trichoderma viride) cell wall digesting enzyme,
xylanase, by inducing hypersensitive-type responses
including ethylene {5), chitinase and glucanase [6]
biosynthesis. The elicitation of such responses to this
fungal xylanase does not seem to be caused by the
production of biologically active oligosaccharides ([7}.
However, the symptoms induced by fungal proteins and
oligosaccharides as well as other elicitors are very
similar, e.g., ion movement, pH changes, phytoalexin
production, gene transcription, cell death and tissue
necrosis [5]. Possibly, some elicitors share a common
signal transduction pathway that is recognized by
different activated receptors. The mechanism by which
xylanase-sensitive plants respond to this protein
involves regulation by a single dominate gene [8} which




hasn’‘t been reportea for other elicitors. A model
summarizing what is known about the action of xylanase

is presented in Figure 1.
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Figure 1. Proposed model by which a fungal xylanase
elicits ethylene biosynthesis and other responses in
Xanthi tobacco (5].
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EVOLUTION OF SUBSTRATE SPECIFICITY AND FUNCTIONAL
DIVERSITY IN POLYSACCHARIDE ENDOHYDROLASES

Peter B. Hpj!and Geoffrey B. Fincher?

1School of Biochemistry, La Trobe University, Bundoora, Victoria 3083,
Australia; 2Department of Plant Science, University of Adelaide, Waite Campus,
Glen Osmond, South Australia 5064, Australia.

Comparative studies on the substrate specificities, three-dimensional
conformations and structural features of corresponding genes provide compelling
evidence that the (1—93)-B-glucan endohydrolases (EC3.2.1.39) and the
(1-3,1-4)~p-glucan endohydrolases (EC 3.2.1.73) of higher plants have
evolved along a common ancestral route. The evidencc further suggests that the
(13,1 94)-P-glucanase genes diverged from the (1—3)-B~glucanase gene

family during the appearance of the graminaceous monocotyledons.

To identify catalytic amino acids in the two classes of enzymes, specific
epoxyalkyl oligo-B-glucosides, carbodiimide labell:ng procedures and protein
crystallographic data have been used to show that these catalytic amino acids are
glutamic acid residues which occupy highly conserved positions in the primary
sequences of the enzymes. Thus, the shift in substrate specificity has been
achieved via a limited number of point mutations that have led to amino acid
substitutions along a deep substrate-binding cleft that traverses the surfaces of the
enzymes. The two catalytic amino acids are located approximately one-third of
the way along the cleft and the distance of 8.2A between the OF atoms is
consistent with the proposed mechanism of hydrolysis, in which protonation of
the glycosidic oxygen by the catalytic acid is followed by stabilization of the
intermediate oxycarbonium ion by the catalytic nucleophile.

The evolution of new enzyme specificity enables a dramatic shift in function.
The (1-3)-P—glucanases play a major role in protection of the plant against
potential fungal pathogens, through their ability to hydrolyse the (1—3)-p—
glucans of fungal walls. In contrast, the (1—3,134)-f—glucanases specifically
hydrolyse plant cell wall (1-3,1-4)-B-glucans in the graminaceous
monocotyledons during normal wall metabolism. Thus, one class of B—glucanase
degrades fungal cell wall polysaccharides while the other degrades structurally-
distinct polysaccharides of plant cell walls.
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PURIFICATION AND PROPERTIES OF ALTERNANASE - A NEW
TYPE OF a-1,3-a-1,6-GLUCANASE

1P. Biely, 2G. L. Coté and 2A. Burgess-Cassler; linstitute of
Chemistry, Slovak Academy of Sciences, 842 38 Bratislava,
Slovakia; 2Biopolymer Research Unit, National Center for
Agricultural Research, Agricultural Research Service, United States
Department of Agriculture, Peoria, lliinois, 61604, USA

A newly isolated soil bacterium, tentatively identified as a Bacillus
species, was found to be a constitutive producer of a novel type of
glycanase that hydrolyses in an endo-fashion the polysaccharide
alteman, an a-1,3-a-1,6-glucan, referred to in the literature as B-
1355 dextran, which is produced from sucrose by enzymes of
Leuconostoc mesenteroides. The glycanase, named altemanase,
was purified from a D-glucose-spent culture fluid and has been
characterized. The enzyme shows molecular mass of 100 000 and
an isolelectric point 4.0. The enzyme shows maximum activity at pH
7 and the temperature of 40 °C. The enzyme is stable up to 50 °C
and represents another a-glucanase that is inhibited by EDTA and
activated by Ca2+ ions. The enzyme is specific for alteman. The
rate and extent of hydrolysis of other a-glucans tested as substrates
were negligible to those of the polysaccharide in which o-1,3-
linkages altemate a-1,6-linkages. The enzyme shows relatively low
specific activity on alteman when hydrolysis is followed by
determination of reducing sugars. The reason for this finding is that
the main hydrolytic products of alternan are non-reducing, and

curiously enough, cydlic oligosaccharides.
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ENZYMATICALLY PRODUCED CYCLIC «(1-3) AND a(1-6)
LINKED OLIGOSACCHARIDES OF D-GLUCOSE

Gregory L. Cht¢ , Biopolymer Research Unit, National Censer for Agricultural
Utilization Research, Agricultural Research Service, United States Departmert of
Agriculture, 1815 North Untversity Street, Peoria, lilinois, 61604, USA

Peter Biely, Institute of Chemistry, Slovak Academy of Sciences,
Dubravska cesta 9, 84238 Brotisiava, Slovokia

A new type of bacterial enzyme hydrolyzed akkeman (Leuconostoc mesentsroides NRRL B-
1355 fraction S dextran, an alternating a(1-3), a(1~6)-linked D-giucan), to give rise 10 a
series of oligosaccharides. The oligosaccharide formed in the greatest proportion was a
cyclic tetrasaccharido composed of D-glucose linked in an alternating a(1-3), a(1-6)-
fashion (Sec Figure). Other saccharide products, formed in lesser amounts, included
isomaltose and  «-D-glucopyranosyi<(1-3)-a-D-glucopyranosyl-(1-6)-D-glucose.
Oligosaccharides of higher D.P. wese also formed, including a-D-glucosylated derivatives
of the cyclic tetrasaccharide. The structures of the oligosaccharides were determined by
methylation analysis, chemical ionization mass spectrometry, NMR, FT-IR, partial acid
hydrolysis, and enzymatic degradation. The tctrasaccharide has been crystallized, and has
an [a],® =+ 214°. This is the first report of a naturally occurring cyclic tetrasaccharide.
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INTERACTION BETWEEN XYLOGLUCAN AND CELLULOSE
Takahiss Hayashi
Wood Research Institute, Kyow University, Gokasho, Uji, Kyoto, 611 Japan

Binding of xyloglucans to cellulose microfibrils may oocur specifically with
structures that contain 1,4-f-glucosyl linkages in polymers with a coaformation
complementary 10 that of cellulose (1).  Although the binding capacity of cellulose
microfibrils is dependent on the surface of the binding area of the microfibrils,
xyloglucans are not only partly embedded in but are also partly free between
microfibrils, suggesting cross-link 10 cellulose microfibrils (2).

Xyloglucan oligosaccharides were isolated with various degrees of
polymerization (DP) and reduced with tritiated sodium borohydride. The 3H-
oligosaccharides were tested for their ability to bind to amorphous and
microcrystalline celluloses and to cellulose filter paper.  Although neither XXG,
XXXG and XXFG failed to bind to the celluloses, binding occurred with
oligosaccharides with DP equivalent to more than four consecutive 1,4--glucosyl
residues.  The extent of binding to the celluloses increased gradually from
GXXXG to XXXGXXXGXXXG, with the increase in the DP of 1,4-B-glucosyl
residues.
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Chemical structures of xyloglucan oligosaccharides
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The binding of xylogiucan- and cello-oligosaccharides to celluloses can be
expressed by a Langmuir adsorption isotherm, in which the levels of adsorption
maximum are all similar but very low.  Although an adsorption constant increased
in the DP of the 1,4-B-glucosyl residucs of xyloglucan- and cello-oligosaccharides,
the adsorption constant of cellopentitol to cellulose was similar to that of
XXXGXXXGXXXG, showing lower binding for xyloghican oligosaccharides in
spite of longer 1,4-f-glucosyl residues.  The binding to cellulose of pea and 1
Tamarindus xyloglucans also obeys a Langmuir adsorption isotherm, in which the
level of adsorption constant with pea xyloglucan (150 DP of 1,4-B-glucosyl
residues) is obviously higher than that with Tamarindus xyloglucan (3,000 DP).
The level of adsorption maximum and adsorption constant of Tamarindus
xyloglucan was decreased gradually from 3,000 DP to 64 DP of 1,4-8-ghicosy!
residues accompanying the decrease in the DP.  This shows that fucosylated
xyloglucan has a higher adsorption constant to celluloses than non-fucosylated
xyloglucan at the same DP of 1,4-B-glucosyl residues. These findings indicate
that xyloglucan binds to cellulose by mono-layer and fucosyl residues contribute to
the increase of adsorption affinity.

Macromolecular complexes composed of xyloglucan and cellulose were
produced by heating amosphous cellulose with xyloglucan in water at temperatures
above 160°C. The extraction of xylioglucan from the annealed specimens
required concentrated alkali which might cause microfibriis to swell. Annealed
specimens obtained by heating at 200 °C had a somewhat fiber-like appearance
even though mixtores of amorphous celluloses and xyloglucan were completely
amorphous before annealling.  Annealing occurs specifically between amorphous
celluloses at high temperatures, where xyloglucan may be entrapped into the
bundles of cellulose fibers during fiber formation rather than bound to the surface
of the fibers (3). !
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ENGINEERING THE POLYSACCHARIDES OF TRE PLANT CELL
WALL MATRIX

J. 8. Grant Reid, Department of Biological and
Molecular Sciences, University of Stirling, Stirling
PK941LA, Scotland, U.K.

The cell walls of higher plants consist of a
microfibrillar phase (cellulose) embedded in a matrix,
which is composed mainly of polysaccharides. The
mechanical properties of the plant primary cell wall
determine to a large extent the textural properties of
fruits and vegetables, and it is believed that wall
mechanical properties are influenced, at least
partially, by interactions involving the matrix
polysaccharides. Much is known about the molecular
structures of the main matrix polysaccharides in
primary cell walls, yet very little information is
available concerning the importance of particular
structural features in determining wall mechanical
properties. One approach to this problem is to seek to
alter the structures of individual matrix poly-
saccharides in predictable ways within the cell wall
of the living plant, and to observe any changes in
tissue mechanical properties. This approach is being
applied to the xyloglucan component of the plant
primary cell wall. Bydrolytic enzymes with high
degrees of specificity for xyloglucan are being
isolated and their modes of action characterised. cDNA
clones encoding these enzymes are being used to up-
and down-regulate their activities in transgenic
target plants. This talk will focus mainly on the
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characterisation of specific, xyloglucan-acting
enzymes, isolated from germinated nasturtium seeds.

In the nasturtium seed, a non-fucosylated xyloglucan
is present in large amounts in the cotyledonary cell
walls (1). It is a cell wall storage polysaccharide
(2), and is wmobilised after germination (l). Pour
hydrolytic enzymes have been shown to co-operate in
the mobilisation of nasturtium xyloglucan (1l): a
xyloglucan-specific endo-(1+4)-B8-glucanase or
xyloglucan endo-transglycosylase (3,4), a xyloglucan-
specific B-galactosidase (5), a xylogl'uccn
oligosaccharide-specific a-xylosidase (6), and a B-
glucosidase. The modes of action of these enzymes
individually on xyloglucan will be described, as well
as their cooperative interaction in xyloglucan
mobilisation. The isolation and characterisation of
cDNA clones encoding these enzymes (7) will be
described briefly.
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XYLOGLUCAN-DERIVED OLIGOSACCHARIDES AND THEIR EFFECTS
ON ELONGATION GROWTH IN PEA EPICOTYLS.

Wameck, H. and H.U. Seitz

Botanical Instituse, Auf der Morgeastelle 1, 72076 Tibingen, FRO

Xyloghucans of carrot cell walls were used as a source for oligosaccharides
(XGOr) of defined structures. Some of these XGOs are biologically active.
They inhibit the cloagation growth of pea epicotyls in the zone 10 mm under the
plumuia hook when applied by the wound surface via the incubstion medimm.
Ethylese is not induced by XGOs and consequently can be excluded as a signal
transducer in our system. Transpont studies with biologically active, tritiom-
labelled XGOs showed that the Iabelled material is transferved 10 the apex. This
transport scems (0 take place with the transpiration stream.

Among the XGOs tested, XXFG (XG9) was the most effective compound. It
inhibits NAA- and GA3-stimulsted elongation growth as well as “eadogeneous”
growth (1). Since the inhibitory effect is independent from the growth regulator
applied to0 the sytem the XGOs seem to interfere with basic processes during cell
wall loosening. In carrot cell cultures the XGOs confer no elicitor activity us
can be demonstrated using PAL-activity and Ca? * -influx as indicators.
Concerning the molecular mechanism of growth inhibition the effect of XGOs
on wall-associated peroxidase isvenzymes was studied using carrot cell cultures
and pea epicotyls. In an esrly respoase (XXFG) XG9 treatment enhances their
catalytic activitty dramatically. These results are in goud agreement with the
hypothesis of reinforcement of the wall by phenol-pbenol and phenol-
polysaccharide cross-linkages (2) leading to an enhanced stiffeming and a
reduction of elongation growth,

(1) Wameck, H., Seitz, H.U.: J.Exp.Bot. 44, 1105-1109 (1993)
(2) Fry, S.C.: Annu.Rev.Plant Physiol. 37, 165-186 (1986)
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REILATION BRETVEEN STRUCTURE AND DEBUNOLOGICAL PROPERTIES OF THE
POLYSACCEARIDE ANTICEN OF SALMOSELIA TYPRI (Vi)

Shousun Szu, Slavomir Bystricky, Audrey Stome, and John Robbins
Rationsl Institutes of Health, Bethesda, MD (V. S. A.)

Institutes of Cheaistry, Slovak Academy of Sciences, Bratislava
(Slovak Republic)

The capsular polysaccharide of Salwonella typhi (Vi) is a
linear homopolymer of poly-a(l-4)GalpARAc variably O-acetylated at
the C-3 position. Antibodies elicited by this antigen confer
prctection against typhoid fever (1). The relation betwsen the
ismunologic properties and structure of Vi was investigated by
carboxyl reduction, O-deacetylation. The imsunogenicity of Vi was
closely related to its degres of O acetylation. Parcial O-
deacetylation slightly {increased immunogenicity; complete O-
deacetylation eliminated ths immmogenicity of Vi. Carboxyl
reduction, in contrast, had a comparatively slight effect upon both
the immunogenicity and antigenicity of Vi (2).

Immunogen OAc/Vi Vi Antibodies in Mice
2.5u8) {2 mol/mol) {ug/ml,. G
vi 62 3.56
Vi-deOAc, 45 4.39
Vi-deOAc, 30 2.51
Vi-deOAc, 1 <0.1
Vi -Cpoguoed 43 3.43

The Courtauld-Koltun space-filling model of a pentamer of Vi
demonstrated that the bulky nonpolar O-acetyls, which protrude in
rows on both sides, make up mogt of the surface. The carboxyls are
less exposed and are partially shielded by the O- and N-acetyls.
The molecular model was further verified by binding studies with
counter ions and bulky nucleophile (3). Potentiometric titrations
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with K+ and Ca++ hydroxides showed that the differsnce in the free
energy of binding between the two cations (AG%) was inversely
proportional to the degres of O-acetylation. Similar cationic
offects were found vhen measuring circular dichroism.

Following the undsrstanding of immunologic roles of the
substituents on Vi, a semisynthetic vaccine was prepared from
pectin (4). Pectin, a linear homopolymer of poly(1l-4)-a-GalpA with
<5¢ neutral sugsrs, was O-acetylated at both C2 and C3 positions to
uimic the structure of Vi. The O-acetylated pectin (OAcPec)
precipitated with antiserum against Salmonella typhi (5). However
unlike Vi, the OAcPec was not immunogenic in laboratory animals
probably due to its smaller size. OAcPec covalently conjugated
with tetanus toxoid elicited Vi antibodies in mice and reinjection
elicited a booster response.

Iamunogen Vi Antibodies in Mice (ug/ml)
.3ug/injection) 1 Injection 2 Injections 3 Injections
vi 0.65 0.76 Not Done
Vi-xEPA, 0.85 17.1 12.7
OAcPec <0.03 0.04 Not done
OAcPec-TT, 0.98 5.47 6.29
OAcPec-TT, 0.87 7.65 5.29

a,b,c are polysaccharide-protein conjugates
OAcPec has some advantages over the Vi because it can be measured
by standardized colorimetric assays and also forms more soluble
conjugates with proteins than Vi.
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STRUCTURAL FEATURES OF THE LIPOPOLYSACCRARIDE ANTIGENS
OF COXIELLA BURNEBTII IN PHASE I ARD PHRASE 11

Rudolf Toman and Ludovit §knltéty

Departaent of Rickettsiae, Institute of Virology, Slovak
Acadeny of Sciences, Débravské cesta 9, 842z 46
Bratislava, Slovak Republic

Q fever is a zoonosis caused by Coxiella burmetii, which
in an obligate, intraphagolysososal parasiting bacteriums
found vworldwide. In C.burnetii, the lipopolysaccharide
(LP8) is present as a structural component of the outer
membrane of the cell envelope. In order to elucidate the
biological fumction of C.burnetii LPS in relatiom to its
structure, the LPSs from both virulent (LPS 1) and
aviruleat (LPS I1) phases are being investigated in
detail for their composition and chemical structure.

The LPS Il was found of the rough-type and contained
D-mannose, D-glycero-D-mannoheptose, Kdo, and
D-glucosamine in a molar ratio of 2:2:3:2, respectively.
pased on the combined results of methylation-linkage
analysis, FAB-NS, and ES-N8, a structural model for the
LPS Il has been proposed. In comtrast, the LPS 1 is
phenotypically smooth and has heterogenic
O-polysaccharide chains. Two unusual sugars, npasely
virenose (6-deoxy-3-C-methyl-gulopyranose) and dihydro-
hydroxystreptose (3-C-(hydroxyuethyl)-lyxofuranose) have
been found in the LPS [ in a considerable amcunt. Based
on passive hemolysis tests with rabbit anti~-phase I cell
serus both sugars represent the imsumodominant sugars of
the LPS I. They are located in termimal positions of the

O-polysaccharide chain.
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ACTIVE SITES OF DERMATAN SULFATE FOR HEPARIN COFACTOR I1.
ISOLATION OF A NONASACCHARIDE FRAGMENT CONTAINING FOUR
DISACCHARIDE SEQUENCES [o-L-IDURONIC ACID 2-O-SULFATE
(1,3) 5-D-N-ACETYLGALACTOSAMINE 4-SULFATE]

G. Mascellani 3 L_Liverani 8, A. Prete 2, G L. Bergonzini 3, P. Bianchini 8 |
L Silvestro®, G Tormi €, A Bisio €, M. Guerrini€ and B. Casu €

a Opocrin R. & D. Laboratories, Modena, lialy; b Respharma Pharmacological
Research, Turin, Italy; € G. Ronzoni Institute for Chemical and Biochemi«al
Research. Milan, ltaly

Dermatan sulfate (DS) is a glycosaminoglycan with anticoagulant, profibrinolytic
and antithrombotic properties, associated, at least in part, with its ability to inhibit
thrombin by potentiating Heparin Cofactor 1l (HClI). The structure of DS is
largely accounted for by the repeating disacchande sequences [IdoA-
GalNAc4S03], where IdoA is a-L-iduronic acid and GaiNAc4SOs3 is N-acetyl-g-
D-galactosamine 4-O-sulfate, iinked 1,3 and 14, respectively. However, the
activation of HCII is prevalently associated with minor, oversulfated sequences,
which, in beef mucosal and pig skin DS, are prevalently {[IdoA2SO3-
GalNAc4SO3] The longest of these sequences so far isolated as structurally
homogeneous fragments contained three IdoASO3 residues {M. M. Maimone and
D M. Tollefsen, J. Biol. Chem. 1990, 265, 18263-18271; G. Mascellani et al,
Biochem. J. 1993, 296, 639-648].

Since the TH-NMR spectra of DS [V. Bossennec, M. Petitou and B. Perly,
Biochem. J. 1990, 267, 625-630} show twc signals (in the 5.2 ppm region)
associated with H-1 of IdoA2SO3 residues, the present work was addressed to
quantify these residues, and identify the sequences in which they are incorporated.
The content of I1doA2SO3 of a number of DS of different origin was determined
by integration of the corresponding H-1 signals in the 500 MHz spectra, as well as
by HPLC analysis of disaccharides obtained by exhaustive cleavage with
Chondroitinase ABC. Both sets of data showed a good correlation with the HCII-
mediated inhibition of thrombin  Controlled Smith degradation of a beef mucosal
DS afforded fragments which were separated by gel filtration on Ultrogel AcA 202
and further subfractionated by ion-exchange HPLC on Spherisorb 10 SAX. The
structure of the longest of these fragments was characterized by HPLC analysis of
digests with Chondroitinase ABC, mono- and two-dimensional NMR and mass
spectroscopy. The fragment consisted mainly of the nonasaccharide GalNAc4SO3
[IdoA2S03-GalNAc4S0314-R, where R is the remnant of a glycol-split uronic
acid.  Taken together with data on IdoA2SO3 contents and NMR analysis of
smaller oligosaccharides obtained in previous work, these results suggest that the
relative area ratio of the two !H signals in the 5.2 ppm region essentially reflect
the molar ratio between internal and “external” IdoA2SOj3 residues, i.e., the
average lenght of the {IdoA2S03-GalNAc4SO3] sequences.

P - . n . L i
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ANTIMUTAGENIC EFFECTS OF GLUCANS

D. Chorvatovidova and J. Sandulat, Institute of
Experimental Pharmacology,’Institute of Chemistry,
SASc, Bratislava, Slovak Republic

Glucan, the component of most yeast and fungus cell
walls, belongs to the naturally occurring agents with
stimulating effects on the defense mechanism of the
organism. Carboxymethyl derivatives of glucan (CMG)
were shown to trap OH®° radicals (1). The OH' radical
is highly reactive and with respect to biological
consenquences, it is regarded to be the most important
radical (2). Since the trapping of free radicals seems
to be one of the wost promising approaches in the
theory of antimutagenesis and anticarcinogenesis (3),
we studied antimutagenic effects of glucans developed
at the Institute of Chemistry, SASc, Bratislava. The
results of the first experiments demonstrated the
suppressing effects of three derivatives of CMG on the
frequency of micronuclei (MN) in polychromatic
erythrocytes (PCE) of A/Ph mouse bone marrow induced
by 6.5 Gy of co®® jirradiation. In concordance with
other authors (1 and 4), the derivative with the
highest degree of substitution was found to be the
most effective. The same suppressing effects of
intraperitoneally (i.p.) or intravenously (i.v.)
administered CMG derivatives were observed on
cyclophosphamide induced frequency of MN in PCE in
bone marrow of Swiss mice. The protective effects of
CMG may be explained by their ability to trap OH°
radicals and thus to decrease the clastogenic effects
of mutagens. The results may be useful for therapeutic
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application of glucans with radio- and chemotherapy.
Due to its structure, sulfoethylglucan (SEG) was
chosen to decrease the mutagenic effect of hexavalent
chromium (Crvi). SEG administered i.v. or i.p.
simultaneously with i.p. Crvi decreased the frequency
of MN in PCE of ICR mice. Even more pronounced effect
was achieved by SEG pretreatment 24 prior to Crvl
administration. The mechanism of the protective
effects of SEG could be explained either by the
formation of Cr ion complexes with sulfoethyl groups
of the glucan or by the scavenging ability of SEG to
trap OH® radicals. The results of our recent
experiment with chitin-glucan (CHG) against CP
mutagenicity, which proved to be effective only by
i.p. and i.v. yet not by orally administered CHG, seem
to indicate the failure of such high molecular weight
molecules to pass through the gastrointestinal tract.
All the presented results suggest a potentially
beneficial effect of glucans used as antimutagens.
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MOLECULAR MECHANICS AND SOLVATION ENERGY
CALCULATIONS OF GLYCYL HEPARIN

J. Gajdod®, M. RagazzP and D. R. Ferrob

Snstitute of Chemistry, Slovak Academy of Sciences, SK-84238 Bratislava
(Slovakia), bistituto di Chimica delle Macromolecole del C.N.R, via
E. Bassini 15, 1-20133 Milano, (italy)

it had been previously reported that under akaline conditions, heparin
undergoes regio- and stereospecific epoxidation of a-L-iduronic-2-O-
sulfate residues. A nucleophilic addition on heparin epoxide yiekis
N-glycy! heparin, an anticoagulant agent. Its conformational behaviour
may influence the interaction with membrane proteins and therefore the
biological properties of glycyl heparin.

The conformations of models of the glycyl-derivative of
glycosaminoglycan heparin have been studied by molecular mechanics
calculations using the program CHAMP(83) (Conformational (Hyper)
Analysis Milan Package, which was developed at .C.M. C.N.R. by D. R.
Ferro and M. Ragazzi). Net atomic charges which are necessary for
calculation of the electrostatic contribution of the strain energy were
assigned according previous results. Two-dimensional relaxed (complete
optimization of all degrees of freedom during rotation) contour maps of the
conformational potential energy as a function of the linkage glycosidic
torsional angles ¢ and y were calculated. We examined also the
influence of solvent effect on preferred conformers of glycyl heparin.
However, for charged molecules the calculation of overall dipole moment
is dependent on the origin of coordination system. To avoid this difficulty
we used the procedure which shifted the origin of coordination system into
center of mass of a molecule. Then the molecule was oriented in
direction of its principal moment of inertia along the main axes. As well as
quadrupole mom.ent was caiculated in translated coordinates.
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THEORETICAL CONFORMATIONAL STUDY OF HEPARIN EPOXIDE
IN AQUEOUS SOLUTION

J. Gajdo#’, D. R. Ferro and M. Ragazzi

istituto di Chimica delle Macromolecole del C.N.R, via E. Bassini 15,
20133 Milano, (ltaly), ‘Permanent address: institute of Chemistry, Slovak
Academy of Sciences, SK-84238 Bratisiave (Slovakia)

A biologicai function of oligo- and polysaccharides is linked with their
three-dimensional structure (conformation). In order to interpret the
experimental NMR data and to define the conformational properties of the
polymer chain, a number of oligomeric modeis of heparin epoxide were
studied by means of molecular mechanics. Ad hoc force-fielkd parameters
for the oxirane ring were included in the calculations.

Preliminary results indicated the preference of the 5H, ring form of 2,3-
anhydro-a-L-guiuronic acid residue over the altemative OHg conformer.
Moreover the crystal structure of the corresponding 1-methyl derivative is
well reproduced by calculation. The same force field was used for an
exhaustive analysis of two dimers, two trimers and one pentamer. Two
dimensional (p, v) maps of the dimers showed the location of the
energetically favoured conformers; these were used as the sarting points
for building higher homologs. In agreement with the relaxation NMR data,
the results indicate a significant flexibility of the polymer chain. The
solvent effect on preferred conformers has been analyzed. The same
charge distribution has been used as with molecular mechanics
caiculations of isolated molecule.

Supported by AMa Wassermann S.p.A., Research Department,
Bologna (ltaly)
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MOTIONAL PROPERTIES OF HEPARIN EPOXIDE IN AQUEOUS
SOLUTION: NMR RELAXATION STUDY.

M. Hricovini®®, M. Guerrini®, G. Tomi®, S. Piani®, F. Ungarellib.

8 Istituto Sciemtifico di Chimica ¢ Biochimica *G. Roazoni®, via G. Colombo 81, I-
20133 Milano, bAIﬁWmSpA Research Department, via Ragazzi del'99 5,

1-40133 Bologna (Italy), *On leave from the Institute of Chemistry, Slovak Academy
of Sciences, SK-84238 Bratislava (Slovakia)

IH and 13C NMR relaxation measurements at various magnetic fields have been used
to characterize the nature of overall and internal motions in heparin epoxide in aqueous
solution. Homonuclear two-dimensional NOESY experiment showed considerable
large number of cross-relaxing protons in the molecule. The inter-proton distances
calculated from NOE data were compared with those obtained by molecular mechanics
calculations. Several discrepances between the experimental and the theoretical inter-
proton distances as well as the variations in the 13C spin-lattice relaxation times,
measured st two magnetic fields, indicated that the polysaccharide tumbles
anisotropically in solution. The rates of overall and internal motions as well as the
order parameters have been calculated using a model-free spectral density function.
The oumerical values indicate thst the correistion times which characterize overall
molecular motion are outside the extreme narrowing limit (t_ =8x10‘1°sand1~ =
4.2x10°8 5) and that internal motion correlation time is on a picosecond timescale.
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FT-IR SPECTROSCOPY STUDY OF THE HYDRATION
OF $-(1->4)-D-XYLANS AND RELATED OLIGOSACCHRIDES

M. Katurdékové, M. Mathlouthi®, J. Hirsch
and A. Ebringerové

Institute of Chemistry, Slovak Academy of Sciences
§42 38 Bratislava, Slovakia

Laboratoire de Chimie Physique Industrielle,
Faculté des Sciences, Universitéd de |Reims
Champagne~-Ardenne, BP 347, 51062 Reims Cddex, France

FT-IR spectra were recorded for xylan and related
oligosaccharide models after equilibration at
relative hunidities between 76 and 98%, as well as
for *he titled carbohyidrates in dilute aqueous
solutions. Three ranges o©f wavenumbers (1550-1700),
1480-1200), and (1200-950) cm~! corresponding to the
vibrat‘onal wmodes of §(OH), §(CCH) and &(COH),
res’ ._cively, were investigated and the ratios of
integrated intensities were established and found
useful for dAifferentiation of the behaviour of the
studied samples. Correlations between the obtained
results and the structural features of the studied
molecules, including conformation, type and position
of the interglycosidic bonds were found. The
crystallizsation and hydration of the models wvas
discussed in relation to intramolecular H-bond
formation and to the ability to bound certain amount
of structure water.
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FT IR STUDY OF THE EFFECT OF HYDRATION OF THE STRUCTURE
OF MONMO- AND OLIGOSACCHARIDES IN AQUEOUS SOLUTION

M. Mathlouthi and M. Kadurédkové”

Laboratoire Chimie Physique Industrielle, Fac. des
§ci¢nces URCA, BP 347, 51062 Reims Cedex, France

Permanent address: Institute of Chemistry, Slovak
Academy of Sclences, 842 38 Bratislava, Slovakia

The nature and extent of conformational changes due to
solvation in model systems were studied using FTIR-ATR
spectroscpy. Infrared spectra of trehalose (al->1),
maltose (al->4), melibiose (al->6), sucrose (al->2),
raffinose (al->6,al->2), stachyose (al->6,al1->6,a1->2),
xylobiose (al->4) and lactose (f1->6), as well as their
constituent monosaccharides were recorded for aqueous
solution in the whole range of concentration (5-80%,
w/w) from dilute to saturated state.

The ratio of integrated intensities in the spectral
regions, particularly sensitive to conformation
modification, i.g. 3 (COH) and §(CH) vibrations
(1180-950 and 1480-1200 cm”l), respectively, is computed
and correlated with concentration. The changes in band
shapes show that effect of hydration derived from the
spectral data is not linear in function of concentration
but is rather conformationally dependent. The sugar
hydration which is affected by the number of equatorial
hydrogen groups [1] can be followed by IR spectra as well
as the role of the CH,OH group and of the ring size.

(1) H. Uadaira, M. Ikura, H. Uedaira: Bull.Chem.Soc. Jpn.
62 (1989) 1-4.
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COMPARATIVE INTERACTIONS OF MAGNESIUM AND CALCIUM
COUNTERIONS WITH POLYGALACTURONIC ACID

A. Malovikov&®, M. RinaudoP, M. milas®

3Institute of Chemistry, Slovak Academy of Sciences
842 38 PBratislava, Slovak Republik

Dcentre de Recherches sur les Macromolécules Végétales,
CNRS, PF-38041 Grenoble cedex 9, France

The results of the study of comparative interactions of
magnesium and calcium counterions with carboxyl groups
of polygalacturonic acid employing potentiometry,
conductimetry, ultracentrifugation, and circular
dichroism are presented. The measurements have been
performed in salt free solutiona. It can be concluded
from the results obtained that binding of these
divalent counterions is of different nature. While
magnesiun counterions - interact with polygalacturonic
acid electrostatically without any cooperativity, in
the case of calcium counterions the strong interchain
cooperative interaction associated with a
conformational change of polygalacturonate chain is
again demonstrated.
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ISOLATION AND CHARACTERIZATION OF THE EASILY EXTRACTABLE
POLYSACCHARIDE COMPOMENTS OF Cistanche deserticola Y.C.Ma

R. Naran®, A. Ebringerové, J. Al£81di, V. Pitoprsty

Institute of Chenistry, Slovak Academy of Sciences,
§42 38 Bratislava, Slovakia

Permanent address: Institute of Chemistry, Mongolian
Academy of Sclences, Ulan-Batar, Mongolia

Cistanche deserticola Y. C. Ma. 1is a holoparasite
growing on the roots of the small tree Haloxylon
ammodendron which is widely dAistributed in the Gobi
desert. Pharmacological studies carried out by
a Mongolian group have shown that the decoction of the
Cistanche herba exhibits anabolic, antistress and
adaptogenic activities. As the last mentioned properties
might be localized in some of the carbohydrate components
of the drug, polysaccharide fractions have been isolated
from the subterraneous part of Cistanche herba by
a sequential extraction procedure using methanol, cold
water, hot water, 0. M NaOH, and 0.1 M EDTA. The
isolated polysaccharides were fractionated by CTAB -
precipitation, gel and anion-exchange chromatography.
Based on the sugar composition, methylation analysis and
NMR spectroscopic data, it was shown thaut the bulk of the
easy extractable polysaccharide fractions is composed of
a-1,4~-D-glucan, L-arabino-D-galactan, 4-O-methyl-D-gluc-
urono-D-xylan and pectic polysaccharides. Structural
features, suggested to be involved in various
immunological activitiesl, have been found in some of the
above mentioned fractions.

1Kiyohara H., Cyong J.C., Yamada H.: Carbohydr. Res. 193
(1989) 201.
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P~CARBOXYBENZYL DERIVATIVES OF D-XYLAMS:
SYNTHESIS AND STRUCTURRE

A. Bringerové, 5. Novotnd, £. Hromfdkovd , B. Machové

Institute of Chemistry, Slovak Academy of Sciences,
842 38 Bratislava, Slovakia

The knowledge of the wmolecular properties of xylans is
of fundamental importance not only for practical
applications of these biopolymers, but also for the
understanding of their physiological role in plant and
human organisas. Most of the isolated xylans show
a linear, 1low-branched backbone and, therefore, a high
density of hydrogen bonds in their solid state. These
features are suggested to be responsiblel for the low
solubility of xylans in water and classical solvents what
limits their practical applications and causes troubles
in the characterization of the molecular properties.

To ovVercome the solubility problens,
p-carboxybenzylation of the most abundant structural
types of xylans under mild reaction conditions has been
investigatead. The new polymers have been fully
characterized using UV, IR and NMR spectroscopy, and
potentiometric titration. Degradation of the polymer due
to derivatization was tested by HPGPC and viscometry. The
incorporation of UV-absorbing substituents into the
molecular chains may be advantageous for molecular weight
determination and interaction studies of xylans by use of
UV-gcanning ultracentrifuge.

1r.1L. whistler: Advan. Chem. Ser., No.117 (1973) 242.
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SOME PROPERTIES OF QUATERMNIZRD HETEROXYLANS

2. Hromédkové, A. Ebringerové, A. Malovikové, W. Burchard*

Institute of Chemistry, Slovak Academy of Sciliences,
g42 38 Bratislava, Slovakia

Institute of MNacromolecular Chemistry, University of
Frelburg, 79104 Freiburg, Germany

Xylans amount to & third or more of hardwoods and
annual plants and represent a potential biopolyser source
for technical and  other applicationll. Chemical
modification of xylans enables us to increase their
utilization possibilities. For this purpose, we have
prepared trimethylammonium-2-hydroxypropyl (TMAHP) groups
containing heteroxylans? with a different macromolecular
backbone. The distribution of the TMAHP substituents of
these derivatives were characterized by NMR spectroscopy.
HPGPC, viscometry and 1light- scattering were used to
study the solution properties. The results were discussed
in relation to the adhesive and flocculating ability of
quaternized xylans, utilizable in papermaking?. The
significant antimicrobial activity of quaternized xylans
against some gram-positive and gram-negative bacteria,
depending on the xylan structure and degree of
quaternization3, may be influenced also by the solution
properties of these derivatives and could be useful in
medical applications. The derivatives are degradable by

yeast-like microorganisms*.

lphbringerové A.: Das Papier 46 (1992) 726.

2ppringerové A., Hromddkovad Z., Kadurdkovd M., Antal M.:
Carbohydr. Polym., in press.

3xbringorové A., Belicovd A., Bbringer L.: World J.
Microbiol. Biotechnol., in press.

4Bbringerov&ra., 8l4vikové E., Machovd E., Hrom&dkova 2.,
Antal M: 23 Ann. Conf. yeasts, Smolenice 2.-4.3.1994.
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CHEMICAL MODIFICATION AND FRACTIONATION OF PEA
STEM POLYSACCHARIDES

Ivan Simkovic, Juraj AlfSldi, Olga Auxtova & Desana Liskova
Institute of Chemistry, Slovak Academy of Science, Dubravska cesta 9,
84238 Bratislava, Slovakia

Patrice Lerouge
Centre Régional de Spectroscopie, URA-CNRS 464, Université de Rouen,
76821 Mont Saint Aignan, France

Annual plants represent an important source of polysaccharides. The
primary cell wall composition of these polysaccharides differ from
secondary cell wall. The main difference is in the presence and quantity of
pectic and xyloglucan polysaccharides, protein content and degree of
lignification. Pea (Pisum sativam L. cv. Tyrkys) stem« represent a good
source for the study of fractionation methodologies 0. e primary cell wall
polysaccharides. It is known that chemical procedures degrade pectin and
hemicellulose polymers more dramatically than enzymatic methods. The
less common method in fractionation procedures is chemical modification
of plant cell walls with chemical group which could change separation
features of its components. In our previos studies of wood materials and
annual plants we have used quarternary ammonium groups for
modification and extraction of plant cell wall.

In the present work we have isolated polysaccharides by direct chemical
modification of pea stems and compared these fractions with materials
isolated by known methods. Quarternization of the material in situ results
in isolation of modified polygalacturonic acid. This water-soluble fraction
did not contain peptides in contrary to sample treated with pronase,
amylase and ammonium oxalate. From the later sample a mixture of
oligomers of GalA was isolated containing also some Araf side chains.
The pretreatment with sodium periodate gave water-soluble galactoxylo-
glucan which was partially oxidized. The direct extraction of pea stems
with water gave predominantly peptides while with 6M KOH water-
soluble galactoxyloglucan fraction which contained 1.4% of nitrogen
(prot=in residues) was obtained.
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CHARACTERIZATION OF LIGNIN-CARBOHYDRATE COMPLEXES FROM
THE WOOD HOLOPARASITE Cistanche deserticola ¥Y.C.Ma.

B. Koéikova, R. Naran, A. Ebringerové

Institute of Chemistry, Slovak Academy of Sciences,
842 38 Bratislava, Slovakia

Chemical analysis of Cistanche deserticola which
parasites on the root of the angiosperm Haloxylon
ammodendron L. showed the presence of lignin component in
the amount of 6.4%, that was not characterized before.
Different lignin-carbohydrate fractions have Dbeen
iaolated by dioxane-water extraction of the
methanol pre-extracted and depectinated Cistanche plant
as well as by successive extraction of the obtained
residue with water and 4% aqueous NaOH solution in the
yields of ¢€.1-0.7%. In addition, a lignin fraction was
prepared by acidolysis of the methanol pre-extracted
plant in dioxane in the yield of 12%. All fractions
appear significantly rich in non-lignin constituents
- carbohydrates, phenolic acids and proteins. The latter
amounted 3-20% of the fractions.

Using 13¢ NMR-, UV-, and IR spectroscopy and sugar
analysis, it was shown that the isolated fractions
represent lignin-carbohydrate complexes with various
lignin to carbohydrate ratios. Moreover, the results
obtained indicate that the lignin moiety consisted of
guaiacyl-, syringyl-, and p-hydroxy phenyl units.
Therefore, the Cistanche lignin could be considered to be
a typical gramineous plant 1lignin. It contains fewer
B~aryl ether 1linkages than lignin of hardwoods to whom
the host plant belongs.

. |
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13C NMR STUDY OF SOLID-STATE REACTION OF CELLULOSE WITH
LiIGNIN MONOMERS.

B.Kosikovd,* M.Hricovini* and R.Simonutti#

* Institute of Chemistry, Slovak Academy of Sciences, Bratislava, Slovakia
#Istituto Scientifico di Chimica e Biochimica *G.Ronzoni*, Milano, Italy

interaction between cellulose and lignin during thermal treatment of
lignocellulosic materials has been investigated by 13C NMR spectroscopy
of the products obtained by solid-phase reaction of cellulose with lignin
model compounds. High resolution NMR spectra of the product of reaction
between vanilyl alcohol and cellulose, dissolved in the system of dimethyi
sulfoxide - N-dimethyl morpholine at 90°, indicated that the linkage
between lignins and polysaccharides could be formed. Since the product
obtained from the reaction of veratryl aicohol was not soluble in this
solvent, the formation of the carbohydrate-lignin bond has also been
investigated by 13C CPMAS NMR spectroscopy. The spectra were found to
be comparable with those recorded for lignin-saccharides complexes in
native lignoceliulosic materials. Proton relaxation times were measured
during a spin-diffusion experiment from the point of view of each phase;
this made possible to recover the magnetization on 13C nucliei under high
resolution conditions. The lignin monomers and the amorphous phase of
celiulose showed the same relaxation times indicating that they are mixed
on a scald of ten nanometers. This result is consistent with the existence of
lignin-carbohydrate linkage formed secondary during the thermal treatment
of wood.
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A NEW METHOD FOR SYNTHESIS OF ESTER LIGNIN-SACCHARIDE
MODEL COMPOUNDS

Joniak D.and Kodikovéd B., Institute of Chemistry Slovak
Academy of Sciences, 842 38 Bratislava, Slovakia

The nature of interactions between lignin and
polysaccharides in plant tissues has been examined
extensively in our recent papers by the isolation of so-
luble lignin-carbohydrate complexes as well as by using
of model compounds representing acetal, glycosidic and
ether types of linkage. The subject of the present work
is synthesis of p-methoxybenzyl ester D~glucuronic acid.

As to low stability of p-methoxybenzyl ester linkage
in p-OCH,benzyl 1,2;3,5-di-O-benzylidene-& -D-glucofura-
nuronate during rcnoval of benzylidene groups by hydro-
genolysis and/or acid hydrolysis anisylidene groups
were used for blocking of free hydroxyl groups of glu-
curonic acid instead of benzylidene derivatives. The
possibility of their replacement by acetals derived
from anisaldehydes resulted from our previous obser-
vations (1,2), that the latter have 100 times high la-
bility towards acid hydrolysis compared to benzylidene
derivatives.

p-OCH, Benzyl 1,2:3,5-di-O-anisylidene- « -D-glucofu-
ranuronate was prepared by electrofilic reaction of
N,N-dimethylformamide dineopentyl acetal and p-methoxy-
benzyl alcohol with di-O-anisylidene derivatives of
D-glucuronic acid. Neopentyl acetal would not esterify
acid {(3) however it enter into acetal exchange reac-
tion with anisalcohol, resulting in esterification of
glucuronic acid. p-Methoxybenzyl D-glucuronate was
obtainod by tollowing mild acid hydrolysis (70% acetic
acid, 60°C for 6hod) quantitatively.

References
1. Joniak D.,Kofiikovd B., Kos&kovaé L: Chem.zvesti 31,
106 (1977)

2. Joniak D.,KoSikovA B.,Kos&kov4 L: Collection Chem.
commun. 43, 769 (1978)
3. Brechbuhler H.: Helv.Chim.Acta 48, 1749 (1965)
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STRUCTURE AND PROPERTIES OF FILMS PRODUCED FROM
METHYLCELLULOSE AQUEOUS GELS

N. 1. PANINA, L.G. DUBIBA, and L.I. KHOMUTOV
Dept. of Chemistry, Saratov State University. 410074,
Saratov. Russia

Methylcellulose macromolecules are a statistic block
copolymer consisting of hydrophilic and hydrophobic
fragments of different rigidity (1).

Formation of the methylcellulose f1lm structure has
been studied in the present work using methods of
X-ray phase. differential thermal and thermomechanical
analyses. The Ppolymer structure was modified by
directed changing the hydrophilic/hydrorhobic balance
under thermokinetic effects.

Two tyres of interactions are realized in the films
produced from methylcellulose aqueous solutions by
the heterogeneous method that 1s shown as two reflexes
on diffractograms of samples. Annealing at 200“C ieads
to increasing the number of ordered structures formed
with the particiration of both methoxyl and hydroxyl
grours. 1intensity of both reflexes being increased
2-3 times.

Structure formation 1in £ilms produced from a gel has
been exrlained from the position of microrhase
separation wvhen #elling in a methylcellulose-water
system. In this case formation of an ordered structure
occurs as the result of orientation through
macromolecule hydrorhobic areas. Relative reflex
intensity increases 10 times compared with samples
from an aqueous solution.

REFERENCES:
t. L. I.Khomutov. N.I.Panina, L.G.Iubina. 1I.I.RysKina.
and G. N. Timofeeva. J. Polymer. Scl.,Vol. 35,P. 320 (1993).
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COMPARATIVE STUDY ON ORGANIC ACIDS FERMENTATION BY
CELLS ENTRAPPED IN CALCTUM PECTATE AND CALCIUM
ALGINATE GEL BEADS

J. Nahiika A. Welwardové, P. Gemeiner
Institute of Chemistry, Slovak Academy of Sciences, Dubravski cesta 9, 842 38
Bratislava (Slovakia)

J. Nabfilkové, M. Rosenberg, E. Swrdfk

Department of Biochemical Technology, Slovak Technical University, 812 37
Bratislava (Slovakia)

Calcium pectate gel (CPG) is an alternative to calcium aiginate gel (CAG), which is
probably the most used polyanion for immobilization of biocatalysts by entrapment.
Molecular, morphologic, diffussional properties of CPG and CAG are very similar
(1), some advantage due to higher stability of the calcium pectate salt was
expected. This paper presents comparative study on the mechanical properties of
CPG and CAG and biotechnological pasameters on organic acids fermentation by
cells (G. oxydans, A. niger, R arrhizus) entrapped in CPG and CAG beads. It is
shown that CPG beads are more stable against Ca*-complexing reagents, but this
advantage is depressed during a fermentation of organic acid due to the pectolytic
activity of used microorganism. The operational stability of cells entrapped in CPG
beads is higher than of those entrapped in CAG beads.

References:

1. P. Gemeiner, L. Kurillova, O. Markovié, A. Malovikov4, D. Uhrin, M. Hlavsky,
V. Stefuca, M. Polakovit, V. Biled, Biotechnol. Appl. Biochem., 13, 335-345
(1991)
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CONCANAVALIN A - INVERTASE AFFINITY CHROMATOGRAPHY.
MONITORING BY ENZYME FLOW MICROCALORIMETRY.

Mislovitova D., Chudinovié M., Welwardovi A.
Institute of Chemistry, Slovak Academy of Sciences, Dubravsks cesta 9, 842 38
Bratislava (Slovakis)

A specific sorbent for glycoenzymes from bead cellulose with covalently bound
Concanavalin A (Con A) was prepared by using the trichloro-s-triazine method.
This conjugate was evaluated as a carrier for affinity chromatography of invertase.
taking into consideration extraordinary high stability of invertase : Con A-cellulose
complex (1). The chromatographic tests on small columns were used to find
appropriate conditions : the equilibration acetate buffer pH 4.7 with 0.1 M NaCl;
less than .5 mg of immobilized Con A per 1 ml of the gel; the incubation period for
releasing of bound invertase with specific eluent a-methyl-D-mannopyranoside.

In recent papers (1,2) was described the possibility to determine the amount of
invertase immobilized on the carrier by a flow microcalorimetric method. This
direct method (applying the linear relationship between content of the bound
enzyme and AT, value) was utilized as the probe to verify the amount of
invertase adsorbed to the carrier in any stage of the affinity chromatography
experiment.

References:

1. P. Dotolomansky, P. Gemeiner, D. Mislovitovi, V. Stefuca and B. Danielsson,
Biotechnol. Bioeng., 43, 286-292 (1994)

2. V. Sefuca, P. Gemeiner, L. Kurillovs, B. Danielsson and V. Biled, Enzyme
Microb. Technol., 12, 830-835 (1990)




METHODICAL ASPECTS OF CHARACTERIZATION OF PECTATE SALTS BY
SIZE-EXCLUSION HPLC ON SEPARON HEMA BIO 1000 COLUMN PACKINGS

1. Semanovd, P. Gemeiner, E. Ldskovd, A. Malovfikovd
Institute of Cheamistry, Slovak Acadeay of Sciences, Dubravskd
cesta 9, SK-842 38 BRATISLAVA (Slovakia)

G. Berth
Central Institute of Nutrition, Arthur-Scheunert-Allee 114-
116, D-0-1505 DBERGHOLZ-REHBRUCKE (Germany)

The reliability of both 1ight scattering (1) a8 well as size~
exclusion (SE)-HPLC depends on the complete removal of extra-
neous matter from the polymer solution. The use of membrane

filter or ultracentrifuge (1,2) is common practice, but in the

case of pectate salts satisfactory results have not been pro-

vided yet. This paper introduces the preparative separation by
GPC on Sepharose columns as an alternative method vhich should

diminish the heterogeneity of pectate. Efficiency of such a
separation of molecularly dispersed pectate(s) from extrane-
ous material is discussed. Moreover, calibration of the SE-
HPLC by means of narrover unimodal fractions of pectate is
presented. IL may be confirmed (3) that the universal calib-

ration relation is not alvays valid in aqueous SE~HPLC and the

validity has to be verified for each system under considera-
tion.

References:

1. G. Berth, Carbohyd. Polym., 19, 1-9 (1992) :

2. A. Malovikovd, M. Rinaudo, M. Milas, Carbohyd. Polynm., 22,‘
87-92 (1993)

3. V.S. Bahary, M. Jilani, J. Appl. Polym. Sci., 48, 1531-1538
(1993)
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CHARACTERIZATION OF BIOSCPECIFIC SORBENTS BY THERMAL
ENZYME-LINKED BINDING ASSAY (TELBA)
P. Dotolomansky and P. Gemeiner®, Institute of Moleciar Physiology and
Genetics, Slovak Academy of Sciences, Vldrska 5, SK-833 34 Bratisiava, *Institute
of Chemistry, Dubravska 9, SK-842 38 Bratislava

The preparation and characterization by thermal enzyme-linked binding assay
of biospecific sorbents for glycoprotein-affinity chromatography is described. The
lectin Concanavalin A (Canavalia Ensiformis) isolated from Jack Beans is used as
s natural ligand to recognize a non-reducing manoside termunal of glycoproteins.
The Bead Cellulose (Perlose MT-100, particle diameter 100-200 um, dry weigh
12.5 %) is a non-soluble support with standard spheric surface. The various
methods for covalent coupling of Con A to Bead Cellulose is described. Among
these methods the activation of Bead Cellulose by cyanuric chloride offer the
biospecific carrier with the highest amount of covaleatly linked Con A (29.97
mg/g). Invertase (B-D-fructofuranosidase, E.C. 3.2.1.26) from bakers yeast
(specific activity 100 U.mg') is used as a reporter enzyme to characterize the
biospecific sorbent (Con A-cel). The method to characterize of Con A-cel is based
on the calorimetry measurement of temperature changes of enzymic reaction of the
linked appropriate enzyme (invertase). The base of the "sofiware” (mathematical
model) to transform the measured thermometric signals (AT) into kinetic constants
was established previously (1, 2). This work shows the "hardware" (calorimeter
so-called Enzyme Thermistor) adapting to measure absolute kinetic constant
directly by autonomy flow-through calorimetry system omitting postcolumn
analytical method.

References:
1. V. Stefica, P. Gemeiner, L. Kurillova, B. Daniclss.i: and V. Bale$: Enzyme
Microb. Technol. 12, 830 - 835 (1990)

2. P. Dotolomansky, P. Gemeiner, D. Mislovitova and B Tmnielsson: Biotechnol.
Bioeng. 43, 286 - 292 (1994)




- 76 -

PARTITION MECHANISM OF PROTEIN ADSORPTION ONTO BEAD
2-HYDROXY-3-PHENOXYPROPYL CELLULOSE. ROLE OF
EXTERNAL SURFACE OF CELLULOSE PARTICLES.

'D. Hagarovi, 'A. Breier and P. Gemeiner, 'Institute of Molecular Physiology and
Genetics, Slovak Academy of Sciences, SK-833 34 Bratislava ’Institute of
Chemistry, Slovak Academy of Sciences, SK-842 38 Bratisiava

Adsorption of proteins onto 3-phenoxy-2-hydroxypropyl derivatives of bead
cellulose (PHPC) was studied. Partition coefficient p characterizing the material
balance of adsorption in equilibrium was found to show a tendency to increase
with increasing of protein molecular weight. Affinities of protein - ligand
interactions were found to follow a similar tendency because apparent dissociation
constants of these interactions (K, as a reciprocal parameter) decreased with
increasing protein molecular weight. Thus, size exclusion properties of the original
bead cellulose did not control adsorption onto hydrophobized PHPC. Fluorescence
microscopy of PHPC particles after adsorption of fluorescein (as an amphiphilic
fluorescemt label) revealed localization of the labe: on the external surface of
cellulose particles. The 3-phenoxy-2-hydroxypropyl- (PHP-) groups should be
localized predominantly at the external surface of cellulose particles too,
accordingly, steric problems of fluorescein (as a low-molecular-mass label) in
penctration imto the internal space of bead cellulose macroporous structure are
improbable. Open microeaviroment around the PHP-groups localized on the
external surface of cellulose particles could not be an effective steric barrier in the
contact with pritein molecules. This may be considered as explanation for the lack
of size exclusion properties in the control of protein adsorption onto the PFPC.




- 77 -

EMHANCED PROCEDURE OF METHYLATION AMALYSIS.
V.Pitoprsty, V.Kovdéik and 8$.Karécsonyi

Institute of Chemistry, Slovak Academy of Sciences,
842 38 Bratislava, Slovak Republic

The most widely used method for determination of
linkage structure of polysaccharides and glycoconjugates
is methylation analysis by GILC of partially methylated
alditol acetate derivatives of sugars. Mass spectrometry
has become an important and versatile technique in
carbohydrate chemistry for identification of products of
methylation analysis. From EI mass spectra one can
deduce the original distribution of the methoxylated and
acetoxylated carbons on the carbon skeleton. In this
regard, the special database of EI nass spectra of
nonreducing terminal, 1linked, branched, unmethylated,
trideuteriomethylated and underacetylated alditol
acetate derivatives of sugars has been created. But one
must also bear in mind that not only will sugar
derivatives be separated chfonatographically, but many
contaminants as well. Hence, one derivative may be
hidden in the spectrum if the other predominates.
Chemical ionization MS <can be used to generate
moleculars ions. In our work new method for CI MS of
products of methylation analysis has been developed
using protonated pyridine as reaction agent.

The major advantage of this method is that the
obtained spectrum contains molecular weight information
in the form of only one pseudomolecular ion species.
This is the reason for rapidly increasing of sensitivity
unlike the other CI and EI methods. The molecular weight
data derived from cluster ions provide information on
the type of the molecule and usually reveals the
presence of any additional noncarbohydrate components.
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TRANSFORMATION REACTION COURSES OF D-GULOSE AND D-IDOSE

V. Patoprsty, B. Pribulovd and J. Kénigstein

Institute of Chemistry, Slovak Academy of Sciences,
842 38 Bratislava, Slovakia

D- Gulose and D~ idose undergo conversions, which are
different for both of them and depend on reaction
conditions. The courses of transformation in acid medium
has been wmonitored by HPLC an? ?C - MS , paper
chromatography and DC- polarography 1=3) The catalytic
effect of molybdate ions in water solutions at pH 3.1
and 5.1 has been observed. These conversions have been
performed at conditions optimized experimentally.
Reaction activity of both saccharides, participation in
epimerization, isomerization and dehydration reactions,
character and yield of reaction products has been
observed and compared with conversions in acetate buffer
(pH 4.6) at the same conditions.

Both aldohexoses at molybdate ions catalyzed
transformations prefere mutual epimerization.
Isomerizations and dehydrations take places as well.
Gulose is more stabile than idose. Epimerizations give
higher yield in ammonium molybdate solutions. On the
other hand isomerizations and dehydrations give higher
yields in molybdic acid. Evidently obtaining equilibrium
of aldoses in solution plays an important role. Gulose
is stabile and idose is dehydrated in acetate buffer.

Ketohexoses are formed from both aldoses in the some
mediur of molybdate ions at the same ratios as well:90 %
sorbose, 8 § fructose and maximum 2 § psicose and
tagatose calculated on the over-all products of
isomerizations. Analogically deoxysaccharides as
products of dehydration reactions are formed. Generally,
products with 2/3 of one deoxy group an@ 1/3 with two
deoxy group are formed. Non-saccharide type of compounds
namely furaldehyde derivatives have been detected with
maximum concentration of 1 %.
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SYNTHESES, STRUCTURE, AND CONFORMATION OF SOME N-ACETYL-
-GLYCOSYLAMINES AND N-ACETYL-DIGLYCOSYLAMINES

Kazimir Linek and Jura) Alfdldi

Institute of Chemistry, Slovak Academy of Sciences,
842 38 Bratislava, Slovakia

N-Acetyl-bi="" *atra-0-acetyl-0-0D-glucopy-
ranosyl)amine (! ed by N-acetylation both
of (2,3,8,6-tetra-0-acetyl- £-D-glucopyranosyl)(2,3,

4 ,6-tetra-0-acetyl-0-D-glucopyranosyl)amine and bis(2,3,
4,6-tetra-0-acetyl-B-0-glucopyranosyl)amine, respectively.
Oeacetylation of compound I gave N-acetyl-di-0-D-gluco-
pyranosylamine. N-Acetyl-bis(2,3,4-tri-O-acetyl-08-L-
-rhamnopyranosyl) amine (II) was prepared by N-acetyla-
tion of bis(2,3,4-tri-0-acetyl-08-L-rhamnopyranosyl)amine.
Deacetylation of compound Il gave di-B8-L-rhamnopyranosyl-
amine.

The structure, anomeric configuration, and confor-
mation of these compounds as well as of N-acetyl-0-0-
-xylopyranosylamine and N-acetyl-2,3,4-tri~0-acetyl-0-
-J-xylopyranosylamine were determined by lH and l}C NMR
spectroscopy.
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TRANSGLYCOSYLATION REACTIONS OF SOME GLYCOSYLAMINES

Kazim{r Linek and Juraj Alf#ldi

Institute of Chemistry, Slovak Academy of Sciences,
B42 38 Bratislava, Slovakia

Di-08-D-galactopyranosylamine has been prepared by
transglycosylation of B-D-galactopyranosylamine. By
treatment of 4,6-0-ethylidene- { -D-glucopyranose with
ammonia 4,6-0-ethylidene-B8-0D-glucopyranosylamine was
prepared. The structure, anomeric configuration and
conformation of these compounds as well as of N-acetyi-
-8-0-glucopyranosylamine, N-acetyl-2,3,4,6-tetra-0-
-acetyl-8-D-glucopyranosylamine, and N-acetyl-8-D-
-mannapyranosylamine were determined by 1y and 13C NMR
spectroscopy.

The results of the study indicate that tne favored
position of the anomeric amino group of aldosylamines
and dialdosylamines is equatorial. This is in agreement
with the fact that the expected anomeric effect would
be simall with these structures and that any positive
charge on the nitrogen atom would furthemore result in
an inverse anomeric effect, with increased stabilization
of the anomeric group in equatorial orientation.
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O=(3-ALKYLTNIO-2-BYDROXYPROPYL)SACCHARIDES -
PREPARATION, CERARACTERIEATION AND SOME PROPERTIES

M. Koé‘, B. Steiner, and V. Sasinkova

Institute of Chemistry, Slovak Academy of Sciences,
842 38 Bratislava, Slovak Republic

Some alkylthiosaccharides are known as non-denaturing
detergents for the solubilization and reconstitution of
membrane proteins (1).

Mono-epoxypropylated derivatives (I) prepared from
suitably protected mono- and oligosaccharides (PS-0OH)
when reacted with alkanethiols (alkyl = n-hexyl, heptyl,
octyl, decyl, dodecyl), afforded corresponding sulfides
(II).

PS-0- CBZ - CH\"'ICBZ —» PS -O-CBz '(EH ‘CﬂzsR — deprotection

o oH
I II

After deprotection obtained O-(3-alkylthio-2-hydroxy-
propyl)saccharides exhibited surface activity and some
of them (when alkyl = n-octyl) exhibited also moderate
antimicrobial activity against some gram-positive
bacteria.
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PREPARATION OF SOME CARBOHYDRATE GLYCIDYL ETHERS

B. Steiner, M. Koéi, and Z. Novotna

Institute of Chemistry, Slovak Academy of Sciences,
842 38 Bratislava, Slovak Republic

Carbohydrate glycidyl ethers represent a suitable
substrate for the preparation of immobilized
carbohydrates, widely used in many areas of chemistry
and biochemistry. Reaction products with biopolymers
are of high interest as potential carriers of drugs and
as a model in the study of protein-carbohydrate-
interactions. Epoxyalkyl glycosides have been
investigated as enzyme inhibitors (1).

We have described (2) a high yielding, one-step
method for the preparation of the title compounds
starting from suitably protected saccharide (PS-OH),
epichlorohydrin and phase transfer catalyst.

Na

Ps - OB + Cl caz ‘CB\‘,CBZ —E% > PS '0— Cﬂz Ca\*ICBz

o] o)
1:1 R,S-mixture

In some cases, we were successful to separate pure
diastereocisomers from the 1:1 reaction mixture by the
simple repeated crystallization.
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A NEW APPROACH TO C-GLYCOSIDES OF PURINES
A.RybAr, J.Alfoldi, M.Fedoroiko and J.Kozadk
Institute of Chemistry, Slovak Academy of Sciences
Bratislava 842 38, Slovakia

The C-glykosides of purines have been hitherto syn-
thesized by oxidation of polyacetoxyalkylazomethines
prepared from 5,6-diamino-2,4-(1H,3H)-pyrimidinedione
and pentoses or hexoses. The conversion of the synthesi-
zed 8-(polyhydroxyalkyl)purines was not studied.

As continuation of our previous studies of 8-substi-
tuted alkylpurines we now report another approach to
synthesis of 8~(1,2,3,4-tetrahydroxybutyl)-1,3~dimethyl-
-1,2,3,4~tetrahydro-7H-purine-2,6-diones (1)

o)
CHs. N [CH(OH)}, - CH,0
N g 3~ CH,0H

oy

CH, 1
starting from 6-chloro-l,3-dimethyl-2,4-(1H,3H)-pyrimi-
dine (2). Aminolysis of this 6-chloro derivative 2 with
an agqueous solution of l-amino-l-deoxypentitols afforded
6-(2,3,4,5~tetrahydroxypentylanino)-1,3~-dimethyl-2,4-(1H,
3H)-pyrimidinediones (3). Acid catalyzed C-nitrosation
of the latter gave the corresponding 5-nitroso deriva-
tives 4, which on reflux in organic solvents yielded the

required compounds 1. Their structure was verified by 1y
and 13c ¥R spectra.
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STRUCTURE OF THE O-SPECIFIC POLYSACCHARIDE OF
PROTEUS PENNERI 35 CONTAINING 2-ACETAMIDO-4-0-[(S)-
1-CARBOXYETHYL}-2-DEOXY-D-GLUCOSE

N.A. Paramonov!, YA Knirell, B.V. Vinogradovl, Z. Sidorczyk2,
K. Zych?

\N. D. Zelinsky Institute of Organic Chemistry, Russian Academy of
Sciences, Leninsky Pr. 47, 117913 Mascow; 2Institute of Microbiology
and immunology, University of Lodz, Banacha 12/16, 90-237 Lody

Proteus bacteria are opprtunistic hwruan psthogens which cause
urinary tract infections. We studied the structure of an acidic O-specific
polysaccharide of a new species P. pemmeri strain 35. Its acidic
component was isolated by solvalysis with anhydrous HF followed by
anion-exchange chromsatography and identified as 2-acetamido-4-0-
[(5)- 1-carboxyethyl]-2-deaxy-D-glucose (1). It was indistinguishable by
1H and 13C NMR spectra, retention time, and specific optical rotation
from the authentic sample synthesized by alkylstion of benzyl
2-acetamido-3,6-di- O-benzyl-2-deoxy-a-D-glucopyranoside with (R)-
2-chloropropionic acid followed by hydrogenolysis over Pd/C.

CH,0H
Hu ..... o
ca, M

On the basis of 'H and 13C NMR study, incinding 1D NOE
spectroscopy and 2D homonuclear and heteronuclear 13C, H COSY,
the following structure of the O-specific polyssccharide was cstablished:

-»2)-a-D-Galp-(1-3)-p-D-GicpNAc-(1-53)-o-L-Rhap-(1-»2)-a-L-Rhap-(1>
6 2
l 1
OAc 1
p-D-Glcp-(1-»3)-p-Sugp
where Sug is the residuc of 1 and the degree of O-acetylation is ~40%.
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A RHAMNOARABINOGALACTAN FROM THE LEAVES OF PLANTAGO
LANCEOLATA L., VAR. LIBOR

A. Kardosova
Institute of Chemistry, Slovak Academy of Sciences
842 38 Bratislava, Slovak Republic

The biologically active mucilage isolated from the
leaves of Plantago lanceolata L., var. libor has been
fractionated by anion-exchange and gel permeation
chromatography to give a neutral polysaccharide
composed of L-rhamnose, L-arabinose, and D-galactose
in the wmole ratio of 0.21 : 0.66 : 1.00. Structural
studies performed by glycosyl 1linkage composition
analysis, 13c-n.m.r. spectroscopy, and partial acid
hydrolysis showed that the polysaccharide had
a B-(1-#6)~-D-galactan core branched on 0-3 by side
chains of a-(1-#5)-linked L-arabinofuranosyl units,
some of which were substituted in position 0-5 by
terminal D-galactopyranosyl residues. L-~Rhamnose
was found exclusively in terminal position as
nonreducing unit.
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THE COMPARATIVE EFFICACY OF YEAST POLYSACCHARIDES

AS MACROPHAGE STIMULATORS

Korolenko T.A.,Filushina E.E.,Arkhipov S.A.,Kolesni-
kova 0.P.,Urazgaliyev K.,Shmerling M.D.,Sandula J.
Inst.Physiol., and Inst.Clin.Immunol.RAMS,Timakov St.2,
Novosibirsk-117, 630117, Russia

The aim of this study - to compare effectiveness of se-
veral yeast poulysaccharides Cryelan,Rhodexman (St.Peter-
sburg,Russia) and chemically modified three fractions

of f -1,3-carboxymethylqglucan, CMG (Bratislava,Slovakia)
as macrophage stimulators.In vitro according to NST-test
all polysaccharides studied increased reduction of nitro
blue tetrazolium by murine peritoneal macrophages ({(incu-
bation at 37°C,30 min, 150 4g/ml): CMG, 3rd fr.>CMG,lst,
CMG, 2nd fr.”» Cryelan> Rhodexman.All drugs studied incre-
ased the phagocytic index in vivo {(carbon clearance
test),especially CMG fractions and Cryelan (25-50 mg/kg
b.w. i.p. or 1.v.).Kupffer cells play the main role in
carbon particles phagocytosis 1n vivo,so it was conclu-
ded that stimulation of Kupffer cells occurred (1st-14th
days).Electron microscopic study revealed increased num-
ber and quantitative density of Kupffer cells,increased
relative volume of secondary and primary lysosomes of
Kupffer cells (morphological symptoms of macrophage sti-
mulation).Preliminary,24 or 48 h before, injection of
yeast polysaccharide (Cryelan,CMG)} to mice or rats pre-
vented depression of phagocytosis during cold exposure
(-10 © C,1 h,body temperature decrease 319).1t is pos -
sible to conclude that yeast polysaccharides are effec-
tive macrophage stimulators and can be used in pathole-
gy followed by macrophage depression.Immunostimulating
action of yeast polysaccharides was noted only in cold
stress (PFC/lien),but not in intact mice with adminis-
tration of immunomodulator.Soc mechanism of protection

included also IgM response,as was suggested.
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STRUCTURAL CHARACTERIZATION OF YEAST GLUCOMANNAN AND
ITS ANTIVIRAL ACTIVITY IN PLANTS

Andrea BRONISOVA!, Josef ZANDULA!, Cudmila SLOVAKOVA?

1INSTITUTE OF CHEMISTRY, SLOVAK ACADEMY OF SCIENCES,
Dubravské cesta 9, 842 38 BRATISLAVA, SLOVAKIA
2INSTITUTE OF EXPERIMENTAL  PHYTOPATHOLOGY AND
ENTOMOLOGY, 900 28 IVANKA PRI DUNAJI

Two glucomannans were isolated from the cell walls
of Candida utilis and Candida lambica. In order to
determine the detailed structure of glucomannans we
subjected they to acetolysis that preferentially splits
1->6-a~linkages of the backbone and thus produces
oligosaccharidic fragments. The structure of these
fragments resulted of wmethylation analysis, 1y and
13c-nMr study. Therefore, it might be suggested that
both glucomannans are highly branched, contain an
1->6-a-linked polymannosyl backbone with predominantly
1->2-a-linked side-chains. Some side-chains contain
1->3-a-glycosidic 1linkages. Glucose is situated as
a terminal unit in side chains.

It was found that microbial polysaccharides have
antiviral properties. It 1is supposed that cell wall
components nay induce phytoalexin synthesis as
*endogenous elicitors®". We studied the protective
effect of these glucomannans to virus infection
(tobacco mosaic virus and tobacco necrose virus) on
cucumbers and beans. In comparison with other
polysaccharides they were wmore effective than other
tested ones (mannan, glucan).




RADICAL DBGRADATION OF HIGH MOLECULAR VEIGHT
HYALURONAN: TESTING OF ANTIOXIDANT PROPERTIES OF
HYDROPHILIC XENOBIOTICS

Z. FARKASOVA, FaF UK, SK-832 32 Bratislava, L.
SOLTES. UEF SAV, SK-842 16 Bratislava, E. MACHOVA,
CHU SAV, 842 38 Bratislava

A sample of high molecular weight hyaluronan
(Mp= 3.17 x 105; or 4.95 x 10° Da) vas exposed to the
degradation effect of oxygen radicals generated
chemicaly by two systems: (i) Hy05 + Fe2+; (ii)
ascorbic acid + Fe?*. After a 3-h treatment the
hyaluronan M, value (3.17 x 105 Da) decreased in
system (i) to 0.91 x 105 Da; in (ii) from 4.95 x 105
Da to 1.07 x 105 Da.

The kinetics of the hyaluronan depolyemerization
was followed +to evaluate the antioxidant properties
of hydrophilic xenobiotics: c.g. stobadin
dihydrochloride was added into both systems in the
amount of 1.65 x 10°% mol. After 3 h the M, value
found in the system (i) was 2.4 x 105 Da; in (ii) was
2.6 x 10° pa.

An addition of the well defined antioxidant
- stobadin dihydrochloride significantly reduced the
degradation of high molecular weight hyaluronans.
Thus it can be concluded that the two model systems
(i) and (ii) are applicable for testing the
antioxidant properties of hydrophilic xenobiotics.
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CIRCULAR DICHROISM STUDY OF DERIVATIVES RELATED TO THE O-SPECIFIC
POLYSACCHARIDE (0-SP) VIBRIO CHOLERAE Ol.

S. Bystricky, §.C. Szu, P. Kovac

National Institutes of Health, Bethesda, MD (U.S.A.)

Insticute of Cheaistry, Slovak Acadeay of Sciences, Bratislava
(Slovak Republic)

The LPSs of many Gram-negative pathogenic bacteris are both
essential virulence factors and protective antigens. The O-
specific PS of Vibrio cholerae 01 LPS 1is composed of
approximately 15 repeats of a,(1-2)-1linked N-(3-deoxy-L-glycero-
tetronyl)-D-perosamine. Conformations of D-perosamine N-acylated
with formic, acetic, 4-hydroxybutyric, 3-deoxy-L- or D-glycero-
tetronyl acid in aqueous or in organic solvents were studied by
circular dichroism (CD). The strong solvent dependence of the
sign and intensity of CD spectra for amides bearing achiral acyl
group is explained by solvent-induced changes in the orientation
of the proximal hydroxyl group at C-3. Possibility of transition
between conformers with a non-planar pyramidal arrangement of
bonds at the amido nitrogen was also considered. The effect of
solvent upon the CD spectra of chiral N-acyl substituents is less
pronounced, the sign of CD did not change in different solvents.
The CD spectra of 0-SP isolated from serotypes Inaba and Ogawa
were identical, similar to that of the monosaccharides. Negative
sign of CD was observed in all solvents studied: water,
acetonitrile+water (1:1), and trifluoroethanol+water (1:1). Thus,
the solvent independent negative sign of CD appears to be
characteristic of the L-glycero configuration of the N-acyl
substituent. That the chirality of an N-acyl group affects the
overall CD manifestation more strongly than does the solvent-
induced conformation of the chiral arrangement may be useful to
distinguish between these type of chiral compounds.
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STUDIES ON ANTIGENIC VARIATIOR IN THE PHASE 1
LIPOPOLYSACCHARIDE OF COXIELLA BURNETII STRAINS

Rudolf Toman and Cudovit Skultéty

Department of Rickettmiae, Institute of Virology, Slovak
Acadeny of Sciences, Débravskd cesta 9, 842 48
Bratislava, Slovak Republic

Coxiella burpmetii, the etiological agent of Q fever, is
an obligate, intracellular parasite of eucaryotic cells.
Biosynthesis of complete lipopolysaccharide (LPS)
molecules, located on the surface of its outer membrane,
is a host-controlled natural selection process for
resistance to the wicrobicidal activities of the
phagolysosome. Thus, chemical and antigenic diversity of
the LPS wsolecules should vary according to the ability
of the host to restrict growth of the microorganisms.
Coxiella burnetii strains from a variety of clinical and
geographical sources vwere propagated in chicken embryo
yolk sacs. After purification, the C.burmetii cells were
extracted wvith hot phenol-wvater procedure. The LPSs
isolated were investigated by various methods of
chemical analysis including colorimetric assays, GC-MS,
and SDS-PAGE electrophoresis coupled vwith silver
staining.

All strains possessed a phase 1 - type LPS being
equivalent to smooth LPS. While SDS-PAGE profiles showed

remarkable differences among the indivicwal LPSs, the

composition of their comstituent sugars could not prove
this trend. The latter results were supported slso by

the colorimetric assays for hexosamine, pbosphate, and

3-deoxy-D-manno-2-octulosonic acid (Kdo) coutents.
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COMPARISON OF VARIOUS MNETHODS OF LIPOPOLYSACCHARIDE
ISOLATION FROM COXIELLA BURNETII STRAIN PRISCILLA IN THE
VIRULENT PHASE 1

Cudovit Sknltéty and Rudolf Toman

Department of Rickettsiae, lnostitute of Virology, Slovak
Acadeny of Sciences, Débravskd cesta 9, 842 46
Bratislava, Slovak Republic

In Coxiella burnetii, the causative agent of Q fever, a
lipopolysaccharide (LPS) is located in the outer
membrane of the bacterial cell. For structural studies,
a highly purified and hosogeneous LPS is needed, and
therefore, application or developwent of a suitable
isolation procedure is of great importance.

Four wmethods of isolation of the LPS from Coxiella
burnetii strain Priscilla in virulent phase 1 have been
exanined. Bach isolation method afforded a specific LPS
portion of the polydisperse LPS system present in the
outer meabrane of C.burnetii cell. The hot phenol/water
method was found the most efficient with respect to
yield and chemical composition of the smooth (8) LPS
that was shown to prevail in the outer membrane LPS

macromolecules of C.burnetii.

PRy LIPUPT ORI FUSNUN PON DRI . . Bttt o veomis s BAR oo




-93_

CARBOXYMETHYLATED ﬁ-l.S-GLLlJAN MODULATES ACETYLATED LOW
DENSITY LIPOPROTEIN METABOLISM VIA INTERACTION WITH
SCAVENGER RECEPTORS

Dushkin M [., Safina A.F., Vereschagin E. 1., Korolenko
T.A. Lab. of Atherogenesis, Institute of Internal
Medicine, Lab. Cell Biochem., Institute of Physiology,
Novosibirsk,830117, Russia

Effect ofp—i,s—carboxymethylglucan (CM3, production of
Chemical Institute, Slovak Academy of Sciences,

Dr. J.Sandula) on metabolism of acetylated low density
lipoproteins (Ac-LDL) known as ligand of scavenger
receptors in peritoneal macrophage culture and on
plasma clearance of Ac-LDL in rats was studied. It was
found that CMG bloked the incorporation of [* ¢ [-oleate
into cellular cholesterol esters in presence of
non-labelled Ac-LDL (50 mg/ml) in cultured medium, the
uptake and deg‘radation[’wl |-AC-LDL,but not nativ mI]- LDL
in a dose-dependent manner with complete inhibition at
10-20 nM. In contirast, other polysaccharides zymosan,
endotoxin, nonmodified glucan and mannan Rhodexman had
slight effect on Ao-LDL metabolism | I-Ac-LDL injected
i.v.in rats was cleared from the plasma with a
half-life of 3,4+0,2 min, while coinjection of
[51]-Ac-LDL with CM (10 mg/kg) i.v. significantly
decreased the rate of Ac-LDL clearance. Two-fold
preliminary injected CMG i.v. at a dose of 25 mg/kg 48
h and 24 h before determination increased the rate of
|25 g-Ac-LDL clearance by 60 per cent compared with
control. It was concluded that CMG possessed high
arfinity to scavenger receptors in vivo and in vitro
and preliminary injection of CM3 can enhance the
scavenger receptor function in vivo.
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ALTERATIONS IN CELL WALLS AT LOW TEMPERATURE ACCLIMATION
Zabotin A., Barisheva T., Zabotina 0., Larskaya I.,
Pivovarov M., ™Beldman G., Lozovaya V.
Institute of Biology, RAS, Box 30, 420503 Kazan, Russia
*agricultural University, Wageningen, The Netherlands

Alterations in cell wall polysaccharide composition
of wheat seedlings during low temperature acclimation
have been inverstigated. The growth braking observed as
a result of temperature decrease (2°) was accompanied by
swift decline of I‘C-glucose incorporation into cellulo-
se, hemicellulose and pectin fractions, but after 6-8 h
the biosynthesis of matrix polysaccharides gradually re-
covered. After 20-24h of low temperature affect the in-
tensity of biosynthesis of pectins reached the original
level, biosynthesis of hemicelluloses exceeded that,
while the cellulose biosynthesis still left at low level
The most dramatic modifications were obtained in hemice-
llulose fractions. Analysis of monosaccharide compositi-
on and types of linkages of matrix polysaccharides sho-
wed the decrease of mixed glucan, xyloglucan and glucu-
ronoarabinoxylan contents by the 6h of acclimation. The
increase of 2-Ara and 3-Ara content usually reflect the
rise of extencin content. The glycosidases connected
with cell walls participate in processes of polysaccha-
ride modifications. The temperature decrease resulted in
short time activation of glucosidases, fucosidases and
cellobiosidases extracted by NaCl, and glucosidases and
fucosidases in EDTA extract of cell walls. Galactosida-
ses activity in EDTA extract was decreased. Alterations
observed in cell walls during low temperature acclima-
tion first stage are similar to alterations obtained for
other types of adaptation. The role of cell walls in low
temperature acclimation of plants will be discussed.
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SEPARATION OF OLIGOSACCHARINS OCCURRED NATURALLY
IN PLANT TISSUES
Zabotina 0.A., Gurjanov 0.P., Ayupova D.A.,
Larskaya I.A., ™Beldman G., Lozovaya V.V.
. Institute of Biology of Russian Academy of Scierces,
P.0.Box 30, 420503 Kazan, Russia
*Wageningen Agricultural University, Bomenweg 2,
6703 HD Wageningen, The Netherlands

Until now there are some limits in the knowledge
about oligosaccharin mode of action, whether they occur
naturally and how they are generated in plant tissues at
the right time, place and concentration. For- such inves-
tigations it is an urgent need to find such right moment
for attempt Lo separate oligosaccharins in their natural
forms. Fast growing pea seedlings (8-8 days) and winter
wheat seedlings placed for 6h at low temperature (2°C)
have been used for separation of bicactive oligosa: :a-
rides. Cell walls were separated from the both plant :wo-
mogenates and from the rest material neutral oligosac-
charide fractions were separated using three steps of
cation-exchange chromatography and gel-permeation chro-
matography. Two of eight pea fractions obtained inhibi-
ted the root development in buckwheat thin cell layer
explants and showed anti- auxin properties in classical
pea-stem elongation bioassay. These activities disappea-
red after treatment of fractions with glycosidases, what
testify the glycan nature of activity observed. Monosac-
charide analysis showed the presence of significant amo-
unt of xyloglucan fragments as well the presencec of some
arabinan/galactan, glucan and urcnic fragments. Two whaat
fractions among six obtained increased the hardiness of
winter wheat seedlings till 20X determined by classical
electroiyte leakage test. Data cbtained support the hy-
pothesis that oligosaccharins occur naturally.
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PECTIC CELL WALL FRAGMENTS HAVE INFLUENCE ON BUCKWHEAT
THIN CELL LAYER EXPLANTS RHIZOGEMESIS
Zabotina 0.A., Malyhov R.G., “Schols H.A,
®Beldman G., Lozovaya V.V.
Institute of Biology of Russian Academy of Sciences,
P.0.Box 30,420%03 Kazan, Russia

"sageningen Agricultural University, Bomsnweg 2, 6703 WD
Wageningen, The Netherlands

Pectic fraction was separated from cell walls of
Pisum sativum L. young seedlings (8-10 days). After acid
hydrolysis and several steps of chromatographic
separation a few active fractions were obtained. Three
of them stimulated root development on thin cell layer
explants by 3-6 times, at the sase tLime some other
fractiors inhibited this process. All fractions Lested
showed their activities i1n concentrations ranging from
1010108 M. Monosaccharide analysis showsd ‘hat all
active fractions had rather close sugar coamposition
containing mainly arabincse and galactose and i1n minor
amount-glucose and xylose. Fractions with 1nhibition
activity contained uronic acids and rhamncse as well
Each fraction contained 3-3 separate fragments with very
close structure according to the resuits obtained by
high-performance anjon-exchange chromatography on a
Dionex systea. Using Lhe endo-galactlosidase and
exo-arabinocsidase we have got the evidence that the
active fragments represented either galactan or
arabinogalactan fragments.

Data obtained testify the existence bioactive
arabinogalactan oligosaccharides like kwown already
oligosaccharins, and support the assumptlion about
existence of broad range of oligosaccharins with various
structures and functions




inbibition of suzin stimaiated clongation of pea stem
segments by galactegiucomanaan-derived eligesaccharides

0. Auxtové, D Lalbovd, D Kikomowh, M. Kubathovh, § Karicsomyr,
L Bihnce

Ittty f Chomusery, SSovak Acadeasy of Sciences. Dibravebd cesia 842
38 Brassiove, Sovak Republc

Galactegincommmasn-derrved oligeescchandes (GOMO) are recogmasd as
whibitors of exm-aduced lengerm gowth of pea end wruce mem
ugnmts OGMD (dp 4-8) wese found %0 whidut G 2. 4-D-enduced short-
term clongaton of pos stom sogments Thewr whibinoe effoct was detecied
withn 23 st st of moubetion lndisect dapendance of GGMO mbsbuon
ofiect and e cancontraten of 2 4-D has beon cbecrved




- 98 -
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M. Kubetkovd, S. Karscsomyi, D. Lilkove, D. Kékonsova, O Auxtova,
J. Gallo®, V. Paoprsty. |. Bihsics

tnstinnste of Chomestry, Slovak Academy of Scrences. | Nibravehd cessa 9.
342 38 Brassiova, ®instines of Virelogy. Nlovak Acadwmy of Sciences,
Deibrarvahd cestn 9, 342 46 Brasisiava, Slovak Republik

Cywplasmic sssbinsgalesten-grotsis complex wolated from pepler
calius culwres infiusnces he growth of pes stom sogments stimuintod by suxm,
induces s varisty of mespholegical respenses m tobacco thin-cell-loyers and
Seintpeniia leaf enpleats, and influsnces the regsnsraticn of spruce protoplasts
(Lifhovi ot & 1990).

Antiserus has bosn raised ®© U arsbmogalectan-protem  Thes
macromolocule bes bosn chasscterined, and has & structure comsisted of 13-
linked-p-D-gaiactan bachbene with mde chames of 1.6-limked-$-D-galactosyl
vesiducs were located mainly i e owter regions & soasoducing groups, s
wall as 1. 5-linhed mmer chain residuss and i.3.5-linked branching residwes.
Small ameunts of 1.4- and 1.4.6-linked galactose residucs were also detocted.

Reforences

Lilhovd, D . Sebinowd, ) , Kibomiové, D , Kubethovd, M , 1990 The regaiatory effect
of oligossccharides in plant cells i viro VINb Int. Congress on Plant Tissue and Cell
Culnere Amsterdam, ths Netherlands p 25
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INDUCTION OF RERSISTANCE AGAIRST TOBACCO NECROSIS VIRUS
BY XYLOGLUCAN OLIGOSACCRARIDES IN CUCUMBER COTYLEDONS

lgubikova v., lglovékovs L., 3Parkas v., lInstitute of
Sxperimental Phytopathology and Entomology Slovak Aca-
demy of Sciences, Ivanka pri Dunaji, ‘Institute of Che-
mistry Slovak Acadeay of Sciences, Bratislava, Slovakia

Xyloglucans are an iaportant class of cellulosic poly-
saccharides found in cell walls of all higher plants.
They act as o©ell wall stadbilizing molecules and may
play a role in regulating plant cell growth. Their po-
tential antiviral activity bas not been described till
now. %We have investigated the activity of xyloglucan
fragments in the induction of resistance agsinst tobe-
CCO necrosis virus (TWV) in cucumber cotyledons (Cucu-
Bis sativue L. cv. lLaurs). Oligosaccharide fragments
prepared from tamarind seed xyloglucan (TG - contai-
ned a hepta-, octa- and nonasaccharide) and from pea
xyloglucan (PXGC - contained hepta-, nona- and decasac-
charide) inhibited the deveslopment of recrotic local
lesions induced by TWV on cucumber cotyledons. Inhibj-
tion of virus infection ranged from ¢4 § to 84 § whan
the xyloglucan fragasnts in ampounts ranging from 10 ug
to 100 ug per cotyledon were applied 24 h prior to
virus inoculation. Oligosaccharides from both types of
xyloglucan exhibited a similar efficiency. ELISA
deterninations of THV peroteins in cotyledons proved
that XG - derived oligosaccharides spplied 24 h prior
to infection inhibited not only the disease sywptoms
but also the virus multiplication in parallel. Our re-
sults corroborate with the assumption of the role of
endgencus elicitor derived from the plant cell wall in
the mechanisas of plant resistance to viruses.
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EXTRACELLULAR GLYCOPROTEIN FROM THE YBAST
CRYPTOOOCCUS LAURBNTII.

N. Kolarova, N. Gredik

Institute of Chemistry, Slovak Academy of Sciences,
Dabravaka cesta 9, 842 38 Bratislava, Slovskia

Differential preparation of culture sedium Cryptococcus
laurentil var. leurenti! with Pehling's solution [1] was
used for isolation of extracellular glycoprotein.
Fehling's precipitable fraction § (high wmannose
glycoprotein) is characterized by wmolar ratios of
mannose : glucose : xylose : ribose 1 : 0.13 : 0.10 :
0.02 : 0.07. The frection § contained 5.2% of protein.
43 of threonine and 30% of serine residues of this
fraction vas glycosylated by O-linked oligosaccharides.
The released O-glycosidic oligosaccharides were
chromatographed on HPLC. Mannooligosaccharides with
a-linked galactose on terminal non-reducing ends vere
found. 958 of ssccharide part of fraction § is N-linked
on protein part of glycoprotein.
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SACCHARIDE ACCEPTORS OF THE GALACTOSYLTRANSFHRASES FROHN
CRYPTOOOCCUS LAURENTII.

H. Greodik, N. Kolarova

Institute of Chemistry, Slovak Academy of Sciences,
Dibravska cesta 9, 842 38 Bratislava, Slovakia

Bxpression of soubraneo-associated and ocytosolic
galactosyl transferase (GalTase) activities in the yeast
Cryptococcus laurentii depends on the phase of grovth.
Both galactosyl transferases differ not only in ocellular
localization and expression, bdut also in enzymatic
properties. Suitable saccharide socceptors of
sembrans-associated and oytosolic GalTases wvere examined
in the enzyme resaction vith UDP-galactose as
a galactosyl donor. Cytosolic form of GalTase is
inhibited by N-Acetyl-D-Gluocosamine and lactose wvhereas
for ssmbrans-bound GalTase the both sugars are the best
soceptors. The steric effect of methyl group in a- or
p-position of variocous derivated saocharides used as the
acoceptors in UDP-Gal transferease reaction has not been
observed. These findings suggest that the expression of
twvo different galactosyl transfe.ass could play
a regulatory role in glycosylation sschanisas.
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POTENTIAL OF GLUCOAMYLASE IN THE SYNTHESIS
OF OLIGOSACCHARIDE ANALOGUES

*P. Bisly, “G.L. Cté and “*R.V. Gresne, ‘“Iinstitute of Chemistry, Siovak
Academy of Sciences, 842 38 Bratislava, Siovakia; ** National Center for
Agricuitural Utilkzation Reessarch, USDA, Peoria, IL 61604, USA

Giucoamylase (EC 3.2.1.3) is known to catalyze condeneation of D-

mmmwmmmzm
glucose (~17 %) and 3-deoxy-D-glucoss (-8 %) . The yields of oligo-
saccharides increased by about 5 % in the presence of disthylene glycol
disthy! ether (V. Laroute and R. M. Willemot, Biotechnol. Lett. 11, 249,

oxy-D-ghucose were isclated and subjecied 10 structural analysis.
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ROLE OF YEAST EXTRACELLULAR GLYCOPROTEINS IN THE CRYO-
PROTECTION AND OSMOTOLERANCE OF YEASTS

Breierovd, E., Stratilovs, BE.
Institute of Chemistry, Slovak Academy of Sciences,
Duibravekd 9, 842 38 Bratislava, Slovakia

Yeasts are able to produce glycoprotein components into
grown wmedium. The quantity and quality of these
substances are dependent on the cultivation conditions.
Glycoproteins tested by us were composed of the largest
heteropolysaccharide tail and less protein tail.

The viability of cells during thawing depends on the
composition of cryoprotective medium as well as combin-
ation of penetrating and nonpenetrating cryocadditives
in which cells suspension wvas frosen. The concentration
of glycoprotein 0.27 & ( w/v ) was sufficient for
successful storage of yeasts in ligquid nitrogen.

During batch growth of strains of genera Dipodascus and
Dipodascopsis was shown that the cells tolerance to
osmotic dehydration ( influenced by NaCl stress ) is
depandent also on the production of glycoproteins.
Ysast extracellular dglycoproteins have a function of
osmotic - buffer in both storage and grown mediums. The
protective effect of these glycoproteins could be
explained by their electrostatic, hydrophilic, and
hydrophobic interactions vith water and outermost layer
of ocells.
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THE INFLUENCE OF GLYCOSYL AMINE OF D-GALACTOPYRANURONIC
ACID ON THE ACTIVITY OF EXOPOLYGALACTURONASE FROM
CARROTS

Dsirova, M., Linek, K., Capek, P., S8tratilovA, B.
Institute of Cheaistry, Slovak Academy of Sciences,
Dibravské 9, 842 38 Bratislava, Slovakia

Exopolygalacturonase [ E.C. 3.2.1.67 ] purified from
carrots wvas inhibited by glycosyl amine of D - galacto-
pyranuronic acid. K, and V of the action of this enzyme
on pectic acid and penta-(D-galactosiduronic acid) and
K; and V; for various concentrations of glycosyl amine
in such system were established. The results showed
mixed type of inhibition. This can be partially
explained by inhibition of exopolygalacturonase by non-
substituted D-galactopyranuronic acid, which is a
predominant product of this enzyme action. This makes
app. 50% of the glycosyl aamine inhibition.

The effect of this inhibitors on the exopolygalacturon-
ase activity using substrates with various degree of
polymerization [di-, tri-, tetra-, penta-(D-galactosid-
uronic acid) and pectic acid] was investigated to get
an information connecting the active site of this

enzyme.




- 105 -~

STREREOCHEMISTRY OF HYDROLYSIS OF GLYCOSIDIC LINKAGE
BY TWO ENDO-8-1,4-XYLANASES FROM TRICHODERMA REESEL

Lubomir Kremnicky, Jursj Alfoldi, Peter Biely, Institute of Chemistry, Slovak
Academy of Sciences, Diibravska cesta 9, SK-842 38 Bratislava, Slovakia
Maija Tenkanen, VTT Espoo, Finland

Methyl B-glycoside of B-1,4-xylotriose (a generous gift of Dr. P. Kovac)
{1], further as MeXyl;, was used as a non-reducing substrate to investigate the
stereochemistry of hydrolysis of B-1,4-xylopyranosidic linkage by purified endo-p-
1,4-xylanases (EC 3.2.1.8) of Trichaderma reesei, employing 'H-NMR-
spectroscopy. The fungus produces one acidic species (pl 4.8-5.5), designated as
EX1, and one alkaline species (pI 8.5-9.0), designated as EXII. Both enzymes,
purified to homogeneity (2] , were found to cleave MeXyl; predominantly to
MeXyl and xylobiose (Xyl,) as the main reducing product. The strereochemistry
oourse of the cleavage was followed by !H-NMR-spectroscopy of the products
formed in D,O using thoroughly deuterized enzymes and the substrate. The
enzymes were used at a concentration ensuring rapid cleavage of the substrate so
that the configuration of the newly formed reducing end could be established eartier
than the anomeric equilibrium due to mutarotation. Plotting of the intensity of
signals of the a- and B-anomeric protons of the reducing end of Xyl, versus time
clearly showed that both 7. reesei EXs liberate B-anomer of xylobiose, i.c. a
linkage. This means that both enzymes belong to the 0 called, retaining glycanases
that use a double displacement reaction mechanism of hydrolysis of glycosidic
linkage [3].

[1] Kovac, P., Chem. Zvesti 34, 234-240 (1980)

{2] Tenkanen, M., Puls, J., Poutanen, K., Enz. Microb. Technol. 14,
566-574 (1992)

[3] Sinnott, M.L., Chem. Rev. 90, 1171-1202 (1990)
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A COLORIMETRIC METHOD FOR THE ASSAY OF
XYLOGLUCAN-ENDOTRANSGLYCOSYLASE ACTIVITY

Z. Sulové, M. Lednicic, V. Farkal, institute of Chemistry, Slovak Academy of Sciences,
Ddbravelct 9, Bratislava, Siovakia

The enzyme xyloglucan-endotranegiycosylase (XET; degraces xyloglucan (XG)
molecuies predominantly by a transglyccsylation mechanism, i.8. by endo-spiltting the p-(1-
4)-inked polygiucose backbone of XG molecule and traneferring the newly formed reducing
end to the nonreducing end of another XG molecule or of XG-derived oligosaccharide (1,2).
The traneglycosylation mechanism implies that practically no net formation of reducing ends
takee place in the course of reaction, which preciudes the use of reductometric colorimetric
methods to determine the XET activity. Currently used methods for eetimation of the XET
activity are based on viscometry (3), determining of the changes in the distribution of M,'s of
the substrate XG or the formation of transgiycosylation products to fluorescent pyridilamino
oligomers of XG by HPLC (4). Another method employs the measurement of radicactivity
incorporated into XG when racioactive 3H-iabelled XG-oligosaccharides are used as glycosy!
acceptors (1). All these methods suffer from disadvaniage by being time-consuming,
expensive, or both.

Our method for the assessment of XET activity is based on the ability of XG-derived
oligosaccharides (XGO's) to promote the XET-catalysed degradation of XG by serving as
additional glycosyt acceptors (2). The assay is performed with polymeric XG as the substrate
and added XGQO's used to promote the transglycosylation reaction. in the course of reaction,
the XG is degraded 1o molecular speciss with M, < 10 kDa and looses s abiilty to form

coloured compiex with iodine (6). This method is about 1C e sensitive than
viscometry, is rapid, inexpensive, and has the advantage that i 1 sampies can be
processed simulaneously.

Relerences:

1. S.C. Fry, R.C. Smith, K.F. Renwick, D.J. Martin, S.K. Hodge and K.J. Matthews: Biochem. J.,
2082, 821-828 (1962)

2. V. Farkal, Z. Sulové, E. Stratiové, R. Hanna and G. Maclachlan: Arch. Biochem, Biophys., 298,
385-370 (1962).

3. M. Edwards, S.C.M. Dea, P.V. Bulpin and J.S.G. Reid: J. Biol. Chem. 261, 9489- 5494 (19886)
4. K. Nishitani and R. Tominaga: J. Biol. Chem., 267, 21068-21064 (1902)
5. P. Kooimen: Acta Botan. Neerl., 9, 208-219 (1960)
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MICROASSAY FOR KINETIC PARAMETERS DETERMINATION OF
XYLANASES,
Claude Dupont. Université du Québec, Institut Armand-Frappier, 531 boul. des
Prairies, Laval, (auébec, Canada, H7N 4Z3.

For the determination of reducing-sugar, the Nelson-Somogyi (1) and the
copper-bicinchroninate (2) assays have been adapted for microplate uses, here we
report the adaptation of the assay of Lever (3) based on p-hydroxy-benzoic acid
hydrazide.

Kinetic parameters were determined using 1.0 ml total volume of a xylan
solution allowing multiple time point saniples (100 u!) from earh tube. The
volume of the assay could be easily decreased down to 400 ul and still allowing
multiple time point samples which minimize the consumption of valuable substrate
such as xylooligosaccharides.

- Using 0.25 % reagent, the assay show linearity between 1-100 nmoles
with xylose as standard.

- For kinetic determination using xylooligosaccharide which caused high
background of reducing-sugar, the assay could be adapted by increasing
the concentration of reagent. This gave a more sensitive determination of
liberated reducing-sugar over the background and moreover, the linearity
of the assay is conserved and not affected upon dilutior: of the reaction
mixture after development using up to 5% of p-hydroxy-benzoic acid
hydrazide.

- The assay is less dependent to the chain-length dependence of
xylooligosaccharide than the traditional dinitrosalicylic acid.

Application of the microassay will be presented using wild type and
mutant xylanases A of Streptomyces lividans.

R Green, F., I, Clausen, C. A.. Highley, T. L. Ans! Biochem. 165:337-340, 1989.

2. Fox, J. D., Robyt, J. F., Amal. Biochem. 195:93.96, 1991
3. Lever, M. Amal. Biochem. 47:273-279, 1972
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PRODUCTION OF EXTRACELLULAR P-NANMANASES FRON YEASTS
AND YEAST-LIKE MICROORGANISME

P.Biely, L. Kremnicky, E. Slavikovad, D. Mislovicové
Institute of Chemistry, Slovak Academy of Sciences,
Dibravskd cesta 9, SK - 842 38 Bratislava, Slovakia

530 yeasts and yeast-like =microrganisms of 73
different genera were screened for the production of
extracellular endo-f-1,4-mannanase. Microorganisms were
cultivated after stabbing on a solid agar msedium
containing covalently dyed galactomannan (Ostazin
Brilliant Red-galactomannan) as the only carbon source.
Decolourizing of the substrate around the cell colonies
as a result of substrate depolymerisation was observed
with 22 strains of 3 genera: Aureobasidium, Pichia and
Stephanoascus. f-Mannanase-positive strains wvere
further grown in a liquid medium containing 1% locust
bean gum as a carbon source, and f-mannanase activity
in the cell-free culture fluid was determined after 3
and 6 days. The best producers of the enzyme were found
to be strains of Aureobasidium pullulans.
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SOYBEAN SEED PECTINESTERASE

Oskar Markovi¢* and Raiph L. Obendorf

Department of Soil, Crop and Atmospheric Sciences, Seed Biology, Cornell
University, 619 Bradfieid Hall, ithaca, NY 14853-1801, USA

‘permanent address: institute of Chemistry, Siovak Academy of Sciences,
Dubravské cesta 9, 842 38 Bratislava, SLOVAKIA

Methanol accumulates in axis tissues of maturing soybean seeds and
correiates with preharvest seed deterioration (1). Accumulation of
methanol appears to be associsted with the enzymic demethylation of
pectin methyl esters by pectinesterase (EC 3.1.1.11). in order to
characterize pectinesterase in soybean seeds, the activity of this enzyme
in axis and cotyledon tissues was followed in several stages of seed
deveiopment. The highest pectinesterase (PE) activities in both axes and
cotyledons were observed between 45 and 60 DAF (days after flowering).
PE activities per g fresh weight in axes were 20-25 times higher than in
cotyledons. A PE bound to celi-wall fragments was characterized in
soybean cultured celis (2), but no information was reported for soluble PE,
extractable from homogenized tissue with water or 0.5 M sucrose. Up to
40% of the total PE activity present in cotyledons and axes of soybean
seeds was in the "soluble” foorm. Axes from soybean seeds at 45 to 60
DAF were used for purification and characterization of soluble and ceil-wall
bound PE (extractable with 1 M NaCl from homogenized axis residues after
extraction with water, 0.5 M sucrose, 1 M sucrose and water). Purification
was achieved by homogenization and extraction (as mentioned above),
concentration by ultrafiltration, precipitation with ammonium sulfate (30-
80% saturation), dialysis, gel filtration on Sephadex G-75 columns, and ion
exchange chromatography on CM Sepharose CL-8B. The purification of
both soluble and bound PE was followed by isoelectric focusing (IEF) on
ultrathin layers of polyacrylamide gel with simuitaneous detection of protein
and PE activity. It was possible to follow seven bands exhibiting PE activity
with pl between 6.0-9.5 in extracts with 1 M NaCl of total homogenate.
Differences in the IEF patterns of bound and soluble PE were observed.
Whereas bound enzyme exhibited the more basic PE bands (pl 8-8.5) the
soluble enzyme had the more active bands at pl 6.5, 7.0 and 7.5. The M,
of soluble and bound PE was the same - close to 33,000. The pH
optimum was 7.8 for both enzyme fractions.

1. Obendorf, RL. of al. J. Exp. Bot. 41, 489-495 (1990).
2. Moustacas, AM. ef al. Eur. J. Biochem. 188, 181-197 (19886).
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BATIVE PORNS OF Asperygilies species POLYGALACTUROEASE.
GLYCOPROTRINS?

Rislovidova, D., Skrovimovéd, D., Recturdkové, N., Stre-
tilové, B.

Institute of Cheaistry, Slovak Acedemy of Sciences,
Débravaké 9, 841 04 Bretislava, Slovakia

™he prisary structure of I I11. form of Asperyillus
sp. polygalacturonass shows potential N-glycosilation
site (ABn246 - Val - Thraes). This segquence is strictly
conserved with corresponding seguences of other known
primary structures of fungal polygslacturonases. The
results of other indirect detsrainations indicate the
presence of sanll N - linked glycans, too.

T™he interection of polygalacturonase forms with
Concanavelin A bound onto cellulose was investigated.
™he bDinding and elution conditions were optimalized.
™he affinity of all forms of polygalacturonase present
in used commercial preparation to Concanavalin A seems
to bes the sams. This indicate, at least, the similarity
of the glycosilation of individual forms, however the
amino acid seguenced are ditferent.

™e poesibility to use bound Concanavalin A for bio-
affinity ohromatography of polygalacturonase and for
oriented immobilization of this enzyme is discussed.
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CHANGES IN BDISTRIBUTION OF SHOST PECTIC POLYSACCUARIDES
INBUCED BY ALKALING JONS IN THE NITELLA CELL WaALL
C Qi and F Linon
Focultde Ussversitaioes de Namer. D 3000 Namer Beigngue

Toosmments of wvieted coll wolls of Nislls fleashs . o freshwater algs whos
walls we gqualitatively liks dicetylodonsas csll walls. by wmensveienst 0o solution:
induce s lorgs poctin solubilisgtion(]). We wsed menecionsl emtibodies (2F4) 10
meaiter the changes i the woll immunegeld distribation of ihe pecun
polysaccharides o e oloctron microscopx level. before and afcr the walls 1»
the Cs 2¢ form wore exchanged with NoCl aad LiC1 selwtions Our astibodies are
specific for o confermationsl epitope of bomogalecturonxs acid 1nduced by
colconm wams (2) In the whols cell wall equilibrased wrnih SmN CaCl2 the labelling
petiern cngbled two puctinacecws domains © be oberrved The wall owter fayer
charactorisnd by a larger demarty of lsbeiling thes the mmer pert of the wall
Afict bhy@rolysts 1 sitw of pectin of the thin sections by S0 mM NaOH., onc
obetrved a2 oot mcroase of labelling ' the owier pan of the wall confirming that
the recogmaed epitoge is s shorn segmest of polygalecturonic acd  Ia cootramt.
the walls equlibrased with 100 mM NaCl or LiCL the this sections were almost
devord of smy goid penicies Ouly a littie labelling is will obscrved m the owter
pan of the NoCl trested walls. These data corroborste the biochemical aaslyses of
the catracsed polymers ia the monovalest ion solwtions that show the presence of
poiymers largely compesed of rhamaogaiscturonsa whose sversge degrec of
polymerization does 8ot cacoed 23 Thess results also show that in the primary
part of ihe Nitella cell wall, there is a large fraction of relstively small
polywronides that may be solebiliaed by aherstion of the wall iomic phase.

(1) Gillst C.. Cambier P, Liner F. Plam Physiology. 100, 846-852, 1992.
(2) Limers F.. Lowssson J).. Didembourg C.. Van Cuwtsem P. Plamt Physiology, 91,
1419-24, 1999




J. Rénigstein
Institute of Chemistry, 3lovak icademy o: :8,
SK~-842 38 Bratislava, Dibravekd cestas 9, Slov:

™e numerical sathamatical method for solut:. of a
ocoaplex reaction systea completely describing
conversions of the sisplest saccharides-trioses is
presented. It is thse system of two reversible and
simltanecusly of two irreversible first-order
reactions which is solved Dby the least-squares method,
iterations, and their mutual combination.

T™he solution is bssed on the fact, that the time
dependence of ooncentrations can be expressed by
charscteristic eguations. T™he roots of these equations,
i.0. »; ad By, were found by iteration as the minimm
of the function R(m,,8;). The final solution of thes
system is achieved by finding the minimum of the sum of
ths squares of oconcentration deviations, calculated by
the least-square method.

T™he approximative method of solution is conditioned
by echieving reacting equilibrium and equidistance
course of time dependence of concentrations relatively
for a long time (1), e advantage of the presented
numerical method in comparison with the above mentioned
one is 4in the possibility to analyse also slowly
reacting systems, wvithout obtaining the equilibrium.

This numerical method has been successfully applied
to kinetic analysis of transformations of trioses not
only in alkaline, but also for in weak acid medial?),

References

1. J. Kénigstein, Collection Czechoslov.Chen.Commun,
43, 1152(1978).

2. J. Konigstein, to be published.




Neleosular-biclogica) and chesiea) agpyveashes (o Lhe study of
glyonsidic soielies of sajer reps) jelly glycoproteins.

Rulifasovd, J.. BrontSove, A.. $isith, J.

The properiies of individual glycaoproteins of Bajor royal
Jelly protein fraction (MRIPY) as vell as Lhe composition of
their glycosidic noieties were studied Dby he combined
molecular-bicological and chesical approaches:

1. The oDPBA clones vere isclated froa Lhe expression cDBA
library of 8 days old nurse honey bee heads Dby
isBunceoreening vith antibodies raised against MRIPY (1).
The asino acid sequences of individual proteins related Lo
MRIPY vere deduced fros nucleotlide sequences of Lhese cDiis.
The oconsensus seoQuences for glycoeylations sites vere
predicted by coaputer analysis. Though the studied
glycoproleins have 378 of protein sequence identity tLhey
sarkedly differ in Lthe nusber of Lhe potential glycosylation
sites.

2. The soncsaccharide coaposition of ol tgosscocharides |inked
to threonin and serin and polysacocharides linked to
asparagyin vas analysed by sas chrosstography.
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About the Castle...

The first documends about the aulslence of Imoisnice Castie date back 1o early 15th
ceriry. The Casfle served as g walch-foriress 10 profect the Carpathian pams at Trstih of the
so-calisd Vi bohamica. a hislorcdal roule inling the regions of south-eastem Erope with the
couniies in 1he West. in The penod of 16ih 10 18ih cenhuries. the Castie was the flowering seot
of arstocralic Eraday family. By the end of the 18 century the Castle fel info decay and
awing Napoisonic warn. # was desroyed by fre. For the whole century iater. the Castle
remained as on unhabiiable ruin.

The present Castie of SImolsnice was bulit In Pesudogoic style Gs a residence by the
count Joael Paifty (1883- 1920). in the years 1911-1914. The iast owner. Jozef Palfty. Jr. spent his
¥e predominantly abeoad. isoving the adminisirafion of his properiiss fo foreign peronel
whoese husbandry resufled in loss. Increeed debi and great suvs of unpald faxes have In
1943 prompied the siate 10 put he domain and the indusirial piants sowrmilis and a chemical
piart) of the Pailty farmily In ihe Smoisnice area under compulsory siate adminkiration and
owneship. Much of the Caslie iverion were lost or destroyed during the 2nd World War.

in 1963, the Caslie wen compisted and renovated by the siate and allotted 1o the
Sovak Academy of Sciences 10 become the Howse of Scientific workern: I serves s the
meeling place for CONENces. sAmposia and for recreation. The Castle s surounded by
beaulihd nohsat park framed by the hils of the Smal Carpathian Mouniains.




