Masarykova univerzita v Brné — Prirodovédecka fakulta
Akademie ved Ceské republiky — Biofyzikalni ustav
Ceska spolecnost pro biochemii a molekularni biologii
pod zastitou
rektora Masarykovy university prof. RNDr. Jifiho Zlatusky, CSc.

dekana Pfirodovédecke fakulty MU prof. RNDr. Jana Slovéka, DrSc.
feditelky Biofyzikalniho ustav Akademie véd Ceské republiky RNDr. Jany Slotové, CSc

VII. Pracovni setkani biochemiki
a molekularnich biologu

Sbornik prispévki

29. ledna 2003

Ptirodovédecka fakulta Masarykovy univerzity v Brn¢

PREDESLA PRACOVNi SETKANi BIOCHEMIKU A MOLEKULARNICH BIOLOGU
14. Cervence 1997 ; 21. ledna 1998; 3. inora 1999; 9. inora 2000; 14. tinora 2001; 7. inora 2002



Vazeni pritelé,

dovolujeme si Vas pfivitat na sedmém pracovnim setkdni biochemikii a molekuldrnich
biologli v Brné.

Doufame, ze se nam spolecné podafilo vytvofit program, ve kterém si kazdy z nds najde
spoustu novych a zajimavych informaci z ostatnich zucastnénych pracovist’.

Piejeme Vam, abyste z Brna odjizdéli spokojeni a my Vas opét mohli pfivitat pfi
nasledujicich prilezitostech.

V neposledni fadé bychom chtéli podékovat také firmam, bez jejichz ucasti bychom nemohli
takové setkani uskutecnit.
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Prednasky

CHICKEN EGG AS AN ABUNDANT SOURCE OF HIGHLY SPECIFIC ANTIBODIES

Petr Hodek, Tomas Koblas, Helena Rydlova, Vaclav Martinek, Marie Stiborova
Charles University in Prague, Faculty of Nature Science, Department of Biochemistry,
Hlavova 2030, 128 43 Prague 2

The chicken immune system has been studied for many years and these studies have
contributed substantially to our understanding of the fundamental concepts of immunology
and the development of different immunoglobulin classes. It is thus surprising that only a
small fraction of the antibodies presently used in laboratories are of avian origin. A laying hen
produces more yolk antibodies than a rabbit can produce during the same time period, and the
animal care costs are lower for the chicken compared to the rabbit.

In addition, chicken antibodies (IgY) offer many advantages to the traditional
mammalian antibodies when used for the detection of mammalian antigen. Due to the
evolutionary difference chicken IgY will react with more epitopes on a mammalian antigen,
which will give an amplification of the signal. Chicken antibodies can also be used to avoid
interference in immunological assays caused by the human complement system, rheumatoid
factors, human anti-mouse IgG antibodies or human and bacterial Fc-receptors. The
antibodies can be purified in large amounts from egg yolk, making laying hens highly
efficient producers of polyclonal antibodies.

In this lecture, we report on the fast and efficient method for generation and affinity
purification of IgY. The IgY was raised against the rat recombinant CYP 1Al, an enzyme
responsible for carcinogen activation in a human body. Moreover, the application of this these
antibodies for the enzyme detection in human liver microsomal samples using Western
blotting will be discussed.

This study was supported by Grant MSM-113100001 from Ministry of Education of the Czech
Republic and GACR 523/01/0840.

COMPARATIVE GENOMICS OF PATHOGENIC TREPONEMA PALLIDUM
SUBSPECIES

KOMPARATIVNI GENOMIKA PATOGENNICH PODDRUHU TREPONEMA
PALLIDUM

Petra Mat&jkova', David Smajs', Steven J. Norris® a George M. Weinstock’
IBiologick)ﬁ ustav LF MU v Brné, Jostova 10, Brno 662 43, Ceskd republika
’Department of Pathology and Laboratory Medicine, University of Texas, Houston Medical
School, 6431 Fannin Street, Houston TX 77030, USA
S Human Genome Sequencing Centre, Baylor College of Medicine, One Baylor Plaza, Alkek
N1519, Houston, TX 77030, USA
Spirochaetal genus Treponema includes several pathogenic spirochetes (e.g. Treponema
pallidum subsp. pallidum is the causative agent of syphilis, 7. pallidum subsp. pertenue
causes yaws). Recent serological tests are negative in early stages of treponemal infection and
cannot distinguish between syphilis and yaws. The complete genome sequence, construction



of a microarray chip with all 1039 predicted ORF PCR products, together with the findings
that there is a high degree of sequence homology among pathogenic treponemes, enables
comparative genomic analyses based on DNA-microarray techniques. Identification of
chromosomal sequences specific for these pathogens can be used for selective PCR
diagnostics of treponemal diseases. DNA of Treponema pallidum subsp. pallidum Nichols
strain was compared to DNA isolated from three different strains of 7. pallidum subsp.
pertenue (strain Gauthier, Samoan D, CDC-2). As a result of DNA microarray comparisons,
25 genes (13 with stronger and 6 with weaker signal in pertenue strains and 6 control genes
with similar signal in both subspecies examined) were selected and sequenced. Altogether,
24083 nucleotides (2.12% of the genome) were sequenced in 3 pertenue strains and control
Nichols. No region of extensive sequence heterogeneity was detected. However, 15 different
single nucleotide polymorfisms (SNP) were identified: 3 SNPs in Gauthier strain, 14 in
Samoan D and 15 SNPs in CDC-2. Ten (out of 15) SNPs cause amino acid changes. SNPs
common for all pertenue strains as well as SNPs specific for each individual strain will allow
to use these nucleotide polymorfisms to design sequence-specific PCR diagnostics of these
strains.

ROZLISENI BORRELIA BURGDORFERI SENSU LATO POMOCI PROTEINOVEHO
PROFILU A FAME PROFILU
DIFFERENTIATION OF BORRELIA BURGDORFERI SENSU LATO USING WHOLE-
CELL PROTEIN PROFIL AND FAME PROFIL

L. Cechova ! , M. Némec (1), E. Durnova (2), J. Halouzka ©
(1) Katedra mikrobiologie, Prirodovédecka fakulta, Masarykova univerzita Brno, Tvrdého
14, 602 00 Brno
(2) Krajska hygienicka stanice Ostrava, Partyzanské nameésti 7,
(3) Ustav biologie obratlovcii AVCR, Laborator medicinské zoologie, Kldsterni 2, Valtice

Spravna identifikace bakterii Borrelia burgdorferi sensu lato je nutna pro rychlou diagnostiku
multisystémového onemocnéni lymskou boreliézou. Komplex Borrelia burgdorferi sensu lato
se deli do nékolika druhti, z nichz jsou s lymskou borelidézou prokazatelné spojeny tii druhy
(B. burgdorferi sensu stricto, B. afzelii a B. garinii).

V této praci byly sledovany rozdily mezi 10 kmeny borelii, mezi kterymi byly zastoupeny
druhy zptsobujici lymskou boreliozu i1 dal§i druhy komplexu B. burgdorferi s. 1. (B.
valaisiana) a dale pak dosud blize neuréené kmeny borelii izolované z hlodavct a ¢lenovci.
Proteinovy profil bakterii byl studovan pomoci polyakrylamidové elektroforézy (SDS PAGE)
na 12% separa¢nim gelu a nasledné byly proteiny srovnany pomoci software (Bio-1D) na
zaklad¢ svych molekulovych hmotnosti a intenzity jednotlivych banda. Klusterovou analyzou,
ziskanou pomoci metody UPGMA, bylo zjisténo, ze vSechny studované kmeny byly zarazeny
do jedné skupiny s podobnosti r = 0,7. U sledovanych kment borelii se nejvetsi pocet proteinit
nachdzel v oblasti mezi 18 a 60 kDa.

Analyza metylesteri mastnych kyselin (fatty acid methyl ester, FAME) bakterii je bézné
uzivanou chemotaxonomickou metodou. Mastné kyseliny se vyznamné podileji na patogenezi
nékterych bakteridlnich onemocnéni. Vyhodou této metody je, ze profil mastnych kyselin
bakterii je stabilnim fenotypovym znakem, jestlize jsou bakterie kultivovany za standardnich
podminek. Metabolismus mastnych kyselin neni u borelii kontrolovan plazmidy, pfitomnost
urc¢itych kyselin by proto méla korelovat s taxonomickou identifikaci daného druhu. Analyza



byla provedena pomoci plynové chromatografie ve spojeni s Mikrobidlnim identifikacnim
systémem (Sherlock). U vSech sledovanych kment borelii byly zastoupeny mastné kyseliny
s poc¢tem uhliki 12 az 18. Kvantitativné byly nejvice zastoupeny kyselina palmitova (C 16:0),
kyselina olejova [C 18:1(9¢)] a kyselina stearova (C 18:0).

Zavérem lze fici, Zze analyzy FAME profilu a profilu celobunéénych proteind, ziskanych
pomoci SDS PAGE, mohou pomoci k dal§imu studiu bakterii Borrelia burgdorferi sensu lato.

CESTA OD POSTTRANSKRIPCNIHO K TRANSKRIPCNIMU UMLCENI
ROSTLINNEHO TRANSGENU JE DOPROVAZENA METYLACI DE NOVO
PROMOTORU
SWITCH FROM POSTTRANSCRIPTIONAL TO TRANSCRIPTIONAL SILENCING IS
ASSOCIATED WITH DE NOVO METHYLATION OF A PROMOTOR IN PLANT
TRANSGENE

Miloslava Fojtova, Ale§ Kovaiik
Biofyzikalni ustav AV CR, Kralovopolska 135, Brno, 612 65

U rostlin mohou byt geny uml¢eny mechanismem transkripénim nebo posttranskripénim. Pro
posttranskripéni umléeni genu je charakteristickd normalni transkripéni aktivita promotoru,
nestabilita transkriptu a metylace DNA v transkribované oblasti . Transkripénd uml¢ené geny
maji inaktivni promotor a jejich DNA je metylovana v oblasti promotoru 2.

Transgenni  rostliny Nicotiana tabacum Helol a HelLo2 nesouci gen pro
neomycinfosfotransferdzu Il (nptll) se vyrazné lisi v expresi transgenni DNA. HeLo2 nese
jednu kopii transgenu (lokus 2) a obsah proteinu NPTII v extraktu z lista je az tisicinasobné
vyss$i ve srovnani srostlinou HeLol, kterd obsahuje dvé kopie transgenu vzajemné
orientované jako obracena repetice (lokus 1). Bylo prokazano, Ze gen nptll je v linii Helol
posttranskripéné¢ umléen. Uspotfadani transgenu jako obracend repetice je vyhodné pro
uml&eni tohoto genu a genti homolognich *. Pokud je jeden gen z této formace odstranén,
dojde Casto k uvolnéni umlceni a poklesu metylace v centru repetice, coz dokazuje schopnost
palindromu spoustét metylaci DNA *.

Zjistili jsme, ze béhem dlouhodobé kultivace transgenniho tabaku HeLol v kalusové kultuie
(24 mésict) doslo k vyznamnému poklesu metylace cytosin v asymetrickém kontextu v 3’
metylace a uml&eni transgenu °. Soucasné byla pozorovana metylace de novo na jeho 5” konci
a dokonce i v oblasti 35S promotoru. Metylace transgenni DNA v kalusu HeLo2 se neménila
a pozorované metylacni zmény tedy nemaji souvislost s ustanovenim kalusové kultury, nybrz
s uspofadanim transgenni kazety v jednotlivych rostlinnych liniich. Novy epigeneticky obraz
byl pienesen zkalusu 1 do regenerovanych rostlin. V epimutovaném kalusu a
v regenerovanych rostlinach zlstavaji hladiny ,,steady-state RNA a proteinového produktu
transgenu na nizké urovni, srovnatelné s piivodni posttranskripén€ umlcenou rostlinou Helol.
Metodou ,,run on®, kterd umoznuje méteni in vitro transkripce, bylo zjisténo, ze metylovany
promotor epimutovanych regeneranti je inaktivni. V tomto ptipad¢ nebyl zjistén zadny
transkript, na rozdil od ptvodni rostliny HeLol, kterda ma hladinu primarniho transkriptu
srovnatelnou s neuml¢enym transgennim tabakem HeLo2.

Vysledky vedou k zavéru, ze metylacni zmény transgenu navozené béhem dlouhodobé
kultivace v tkanové kultufe vedly ke zméné typu umlceni transgenu z posttranskripéniho na
transkripéni.
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ROZPOZNANI STRUKTURY DNA NADOROVE SUPRESOROVYM PROTEINEM p53.
ULOHA JEHO C-TERMINALN{ DOMENY.
RECOGNITION OF DNA STRUCTURES BY TUMOUR SUPPRESSOR PROTEIN p53.
ROLE OF THE PROTEIN C-TERMINAL DOMAIN.

Miroslav Fojta, Hana Pivonkova, Marie Brazdova, Petr Pecinka, Véclav Brazda, Emil Palecek
Biofyzikalni vistav AVCR, Kralovopolska 135, 612 65 Brno, e—mail:

Nadorové supresorovy protein p53 je znam jako vyznamna regulacni molekula, hrajici ulohu
v odpovédi builkky na stresové podminky a chranici organismus pfed vznikem malignich
nadorti. Dobfe je popsdna uloha aktivni formy p53 jako transkripniho aktivatoru dalSich
geni, Ucastnicich se zastaveni bunécného cyklu, oprav DNA, nebo spousténi apoptdzy. Pro
tuto roli je kliCova schopnost p53 vazat se na specifické sekvence (p53CON)
v promotorovych oblastech piislusnych genl prostfednictvim své centrdlni domény (CD).
Rovnéz je obecné pfijimano, ze k aktivaci samotného proteinu p53 dochdzi v disledku jeho
specifickych posttranslagnich modifikaci (napt. forforylaci) v C-terminalni doméng (CTD)'.
CTD p53 obsahuje oblast, ktera — pokud neni modifikovana — inhibuje schopnost proteinu
pS3 véazat se na pS3CON (tzv. ,latentni* stav p53). Tato oblast se prekryva s bazickym
mistem, vézajicim DNA sekvenéné nespecificky’. O mechanismus negativni regulace p53
prostiednictvim jeho CTD se vede spor mezi zastanci tzv. allosterického modelu a modelu
sterického (interferenc¢niho), zaloZen¢ho na predstave, Ze ,,latentni® pS3 se nespecificky vaze
na genomovou DNA prostiednictvim CTD, coz brani efektivni vazbé na p53CON;
modifikace v CTD nespecifickou vazbu oslabi, &imz se p53 ,,aktivuje‘?.

Je rovnéz znamo, Ze protein p53 je schopen rozpozndvat ur€ité strukturni motivy DNA, a to
bud’ prostiednictvim CD (napt. vlasenky, Hollidayovy spoje), nebo CTD (struktury spojené
s poSkozenim DNA). Tyto aktivity se zdaji byt typické pro nemodifikovany protein a nékteti
autofi soudi, ze ,latentni p53 by mohla hrat pfimou (transkripné nezavislou) ulohu pfi
opravnych procesech, rekombinaci nebo replikaci DNA®. Nase laboratof v poslednich letech
piispéla  k vyzkumu DNA-vazebnych aktivit p53 objevem vazby selektivni pro
nadsroubovicovou (sc) DNA (SCS vazba). Ukézali jsme, ze pro tento typ interakce je
nezbytna piitomnost CTD (bazického DNA-vazebného mista) a schopnost proteinu
oligomerizovat®. Dalsi experimenty, vyuZivajici oxidagnich &inidel pro inaktivaci CD p53 o
plné délce (fl p53) a monoklonalnich protilatek k blokovani specifickych epitopti v jeji CTD,
potvrdily klicovou tlohu CTD pro SCS vazbu. V dalsi studii jsme odhalili rozdilné vlastnosti
Jatentni“ a aktivni“ p53 pi rozpoznani DNA poskozené cisplatinou’. Experimenty
vyuzivajici deleCnich mutant p53 naznacily primarni Glohu CTD p53 pii vazbé na
platinovanou DNA. CTD pravdépodobné ptispiva téz ke schopnosti proteinu p53 rozpoznavat
strukturni zmény p53CON vyvolané superhelicitou DNA®; fl p53 se véazala s vyrazng vyssi
afinitou na nékteré pS3CON, pokud byly pfitomny v scDNA, nez na stejné sekvence
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pfitomné v relaxované DNA, zatimco p53 neobsahujici C-terminalni DNA vazebné misto tuto
schopnost nem¢la.

Tato prace byla financovina granty GACR 204/02/0734 a AVCR S5004009. Autori dékuji za

spolupraci na tomto vyzkumu kolegiim z BFU AVCR (V. Brabec, J. Kaspdrkova) a z MOU (B.

Vojtések, S. Pospisilova).
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VYUZITI IONTOMENICOVE KOLONY K HPLC DETEKCI POLYMORFNICH USEKU
DNA
USE OF ION-EXCHANGER COLUMN FOR THE HPLC DETECTION OF
POLYMORPHIC SITES OF DNA

'Y. El Khaled, 'R. Hladilova, , 'V. Simek, *P. Zvolsky, *V. Mikes, 'O. Sery
Laborator neurobiologie a molekuldrni psychiatrie, Katedra srovndvaci fyziologie Zivocichii
a obecné zoologie, Prirodovédecka fakulta, Masarykova univerzita, Kotlarska 2, 611 37, Brno

’Psychiatricka klinika, 1. LF UK, Ke Karlovu 11, Praha
SKatedra biochemie, Prirodovédecka fakulta, Masarykova univerzita, Kotlarska 2, 611 37
Brno

Metodika HPLC vyrazn€ usnadiiuje, urychluje a zleviiuje detekci DNA polymorfizmi ve
srovnani s detekci na agarozovych nebo polyakrylamidovych gelech, navic pak umoziuje
vylouceni préace s toxickymi latkami, které se bézné pouzivaji pii ptipravé elektroforetickych
geli - ethidium bromid nebo akrylamid. Dal§i vyhodou je automatizace méieni a lepsi
rozliSeni pfedevsim kratkych fragmentt.

Jako nejvhodnéjsi kolona pro HPLC detekci polymorfnich tsekit DNA je iontoménicova
kolona plnénd neporézni matrici, na které je kovalentn¢ navazdna fize —
diethylaminoethylové zbytky, které matrici udileji kladny naboj. K vymyti DNA z kolony se
pouziva gradient chloridu sodného, kdy chloridové ionty postupné vytésni navazané molekuly
DNA.

V nasi laboratofi je studovan vztah mezi alkoholizmem a polymorfizmy kandidatnich gend.
COMT (katechol-O-metyltransferaza) je dalezitym enzymem v metabolizmu dopaminu, ktery
je zkouman v souvislosti s alkoholizmem. Funkéni polymorfizmus enzymu je zplsoben
zdménou guaninu na 158 pozici za adenin v membranoveé vazané formé COMT a na pozici



108 v sérové formé¢ COMT, coz vede k zaméné valinu (V) za methionin (M) v primarni
struktute vysledného enzymu. Polymorfizmus se vyskytuje ve dvou formach: alela M - enzym
ma nizkou aktivitu, pfedpoklada se vztah alely k zavislosti na alkoholu, alela V - enzym ma
vysokou enzymovou aktivitu. U osob s nizkou enzymovou aktivitou dochazi k pomalému
odbouravani dopaminu, jehoz hladina je ptisobenim etanolu zvySend. Ptedpoklada se proto,
ze tito lidé maji dispozici ke vzniku alkoholové zévislosti spiSe nez homozygoti VV nebo
heterozygoti.

Metodika iontoménicové HPLC (kolona TSK-gel DEAE NPR) byla pouzita pro detekci
polymorfizmu Vall58Met genu pro COMT. Studovany soubor zahrnoval 529 osob (251
kontrolnich osob a 278 alkoholikil). DNA byla izolovana z krve s vyuzitim komercné
dostupného kitu UltraClean BloodSpin Kit (MoBio, USA). Pro genotypizaci byla pouzita
metodika PCR s naslednou restrikéni analyzou enzymem Hsp92II (Jonsson et al., 1997). DNA
produkt restrikéniho $tépeni byl detekovan jednak na agar6zovém gelu znaceném ethidium
bromidem, jednak pomoci metody HPLC. U kontrolnich osob byla zjisténa frekvence alely M
0,49, u alkoholikti 0,47. Rozdil mezi obéma skupinami osob nebyl statisticky vyznamny (p =
0,25). V dalsich analyzdch nebyl objeven statisticky vyznamny rozdil v alelickych a
genotypovych frekvencich ani po rozdé€leni souboru osob podle pohlavi.

Z vysledk nasi studie vyplyva, Zze polymorfizmus Vall58Met genu pro COMT se samostatné
nepodili na dispozicich k zavislosti na alkoholu, coz ale nevylucuje jeho moznou ucast na
dispozicich k zavislosti na alkoholu spole¢né v kombinaci s dal§imi polymorfizmy.

Podporovano grantem IGA MZ CR ¢ NF 5991-3, grantem IGA MZ CR ¢ NF 6520-5 a
grantem FRVS ¢. 790/2002.

ELEKTROCHEMICKA ANALYZA ADUKTU DNA S KOMPLEXI OXIDU
OSMICELEHO
ELECTROCHEMICAL ANALYSIS OF DNA ADDUCTS WITH COMPLEXES OF
OSMIUM TETROXIDE

L.Havran, M. Fojta, S. Billova, R. Kizek, E. Palecek
Biofyzikalni vistav AVCR, Kralovopolska 135 Brno

Komplexy oxidu osmicelého svhodnym dusikatym ligandem jsou pouzivany jako
chemické sondy struktury DNA jiz fadu let. Oxid osmicely a 2,2’ — bipyridin reaguje pouze
s jednotetézovou DNA. Je-li jako ligand pouzit 1,10 — fenantrolin vznikd adukt i
s dvoufetézovou DNA. Reakce se pfednostné Ui€astni zbytek thyminu, podstatné méné zbytek
cytosinu. Purinové baze jsou prakticky nereaktivni. Pro studium téchto aduktli lze pouzit
razné elektrochemické metody, nebot’ oxid osmicely a jeho komplexy jsou elektroaktivni jak
na rtut'ovych tak 1 uhlikovych elektrodach [1-3].

Na rtutovych elektrodach lze pomoci fady elektrochemickych metod ziskat dva typy signali
studovanych aduktt, faradaycké (oxida¢né-redukéni) v diisledku postupné redukce (oxidace)
atomu osmia v molekule aduktu a katalytické, kdy v disledku piitomnosti zredukovaného
aduktu na povrchu rtutové elektrody dochazi ke katalytickému vyluCovani vodiku ze
zakladniho elektrolytu. Katalyticky signal mize byt za vhodnych experimentalnich podminek
pouzit pro velmi citlivé stanoveni jednofetézové DNA [4].

Podobné jako na rtutovych lze na uhlikovych elektrodach ziskat fadu faradayckych signalt
postupné redukce (oxidace) atomu osmia. Uhlikové elektrody jsou vhodné pro analyzu



modifika¢ni smési, nebot’ 1ze nezreagovany komplex OsO4 — ligand selektivné odstranit
z povrchu pracovni elektrody extrakci nepolarnim rozpoustédlem [5,6]. Pro analyzu reak¢nich
smesi jsou zvlasté vhodné elektrody z pyrolytického grafitu [6] .

Vyse popsanych vlastnosti adukti DNA s komplexi OsOy4 a dusikatého ligandu bylo uspésné
pouzito pii konstrukci elektrochemickych senzorti hybridizace DNA. [6,7]

Prace vznikla za podpory grantu 204/00/D49 GACR

1. E. Palecek, E. Lukasova, F. Jelen, and M. Vojtiskova, Bioelectrochem. Bioenerg. 8:497
(1981).

2. E. Lukasova, F. Jelen, and E. Palecek, Gen. Physiol. Biophys. 1:53 (1982).

3. E. Palecek and M. A. Hung, Anal. Biochem. 132:236 (1983).

4. R. Kizek, L. Havran, M. Fojta and E. Palecek, Bioelectrochemistry 55, 1-2, 119 (2002)

5. M. Fojta, L. Havran, R. Kizek and S. Billova, Talanta 56, No.5, 867(2002)

6. M. Fojta, L. Havran, S. Billova, P. Kostecka, M. Masarik, R. Kizek, Elecroanal. 2002, in
press

7. E. Palecek, R. Kizek, L. Havran, S. Billova, M. Fojta, Anal Chim Acta 469: (1) 73 (2002)

KVANTIFIKACE PROTEINU POMOCI SPEKTROFOTOMETRIE,
ELEKTROFOREZY A ELEKTROCHEMIE
QUANTIFICATION OF PROTEINS BY MEANS OF SPECTROPHOTOMETRY,
ELECTROPHORESIS AND ELECTROCHEMISTRY

René Kizek 1, Jan Vacekl, Marie Brézdovél, Libuse Trnkova?
IBioﬁ/Zikdlm' ustav AV CR, Kralovopolska 135, 612 65 Brno
‘Katedra teoretické a fyzikdlni chemie, PFF MU, Kotlarska 2, 611 37 Brno

Po rozlusténi sekvence lidského genomu se dostavd do popfedi zajmi veédct studium
proteini, tzv. proteomika. Hlavnimi sledovanymi ukazateli v proteomice je vztah struktury
koncentrace a funkce zkoumaného proteinu. Pro kvantitativni stanoveni proteinl existuje fada
metod, pii jejichz vybéru se fidime témito hlavnimi kritérii: (a) mnoZzstvim proteinu
dostupného pro analyzu, (b) koncentraci proteinu ve vzorku, (c) specificnosti analyzy a (d)
snadnosti a spolehlivosti dané metody. N¢které bézné pouzivané a snadno realizovatelné
metody vyzaduji jednoduchou instrumentaci a pfitom jsou vysoce citlivé. Mezi takové
metody patii detekce proteinu na polyakrylamidovych gelech, vhodna zvlast¢ pro
purifikované proteiny. Pro stanoveni proteind v roztoku jsou vhodné i spektrofotometrické
metody zalozené na absorpci zafeni v UV a UV-Vis oblasti. Jednou z alternativnich metod
spliiujici jednoduchou instrumentaci a relativné vysokou citlivost je elektrochemie, jako napf.
diferencni pulzni voltammetrie — DPV a chronopotenciometrickd rozpoustéci analyza —
CPSA.

Modelovymi proteiny pro porovnani spektrofotometrickych, elektroforetickych a
elektrochemickych meéfeni byly hovézi albumin (bovine serum albumin - BSA, M; 67 kDa) a
nadorovy tumorovy supresorovy protein p5S3 (M, 43 kDa). Spektralni meéfeni byla
uskutecnéna na spektrofotometru Hewlett Packard, polyakrylamidovova gelova elektroforéza
na elektroforetickém zafizeni Biorad a elektrochemickd métfeni na analyzatoru AUTOLAB
(EcoChemie, The Netherlands) ve spojeni s VA-Stand 663 (Metrohm, Zurich, Switzerland).
Zatimco pro stanoveni koncentrace obou proteinli pfi 276 nm bylo vyuzita absorpce



tryptofanu, pro spektralni analyzu kolorimetricky pfi 595 nm bylo vyuzito Bradfordova
barveni. V pfiipad¢ elektroforézy byl gel barven stiibrem nebo Coomassie Brilliant Blue.
Elektrochemicky byly koncentrace stanoveny metodami DPV a CPSA.

Z porovnani vysledkl ziskanych vySe uvedenymi metodami vyplyva, Ze
spektrofotometrie umoziuje stanovit koncentrace proteini v jednotkdch mikrogrami/mL a
elektroforéza v jednotkach nanogrami/mL. I kdyz je kvantifikace proteini pomoci
elektrochemie srovnatelnd s témito dvéma detekénimi limity, DPV a CPSA ve spojeni s
adsorptivnim strippingem umoziuji stanoveni proteinii  ve velmi malych objemech
zkoumaného roztoku (jednotky HL).
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ASOCIACNI STUDIE VZTAHU POLYMORFIZMU GENU PRO CCR5 KE VNIMANI
AKUTN{ BOLESTI
THE ASSOCIATION STUDY OF THE RELATIONSHIP BETWEEN CCR5 GENE
POLYMORPHISM AND ACUTE PAIN FEELING

'R. Staif, '0. Sery, 'R. Hladilové, Y. El Khaled, 'V. Simek, *O. Hrazdilova, *P. Sev¢ik
Laborator neurobiologie a molekuldrni psychiatrie, Katedra srovndvaci fyziologie Zivocichii
a obecné zoologie, Prirodovédecka fakulta, Masarykova univerzita, Kotlarska 2, 611 37, Brno

’ARK, FN u sv. Anny, Pekai'skd 53, 656 91 Brno

Bolest je nepiijemny senzoricky a emocni zazitek spojeny se skute¢nym nebo potencionalnim
posSkozenim tkani. Na rozdilném vniméni bolesti se podili nejen emocionalni, kulturni a
socialni faktory, ale i genetické faktory.

Mezi DNA polymorfizmy, které by mohly souviset s vnimanim akutni bolesti Ize zatadit
polymorfizmus delta 32 genu pro CCRS5 receptor. Receptor CCRS patii mezi receptory pro
chemotaktické cytokiny (chemokiny), které jsou zkoumany zejména v souvislosti s rezistenci
vici infekci HIV. Chemokiny rozdé€lujeme podle struktury na CC- a CXC- chemokiny,
podobné¢ rozdélujeme 1 jejich receptory na CC- a CXC-. CCRS5 receptor patii mezi
chemokinové receptory CC- a jeho pfirozenymi agonisty jsou beta-chemokiny MIP-1 alfa,
MIP-1 beta a RANTES. Chemokiny, které aktivuji vSechny z dosud poznanych
chemokinovych receptortt zvysuji Ca’" koncentraci a vyvolavaji podobnou odezvu na
nociceptory jako bradykinin, ATP a kapsicin, podle nékterych vyzkumi téz stimuluji
uvoliovani substance P.
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Delta 32 polymorfizmus genu pro CCRS je dele¢ni polymorfizmus, ktery zpiisobuje zkraceni
sekvence DNA 1 vysledného proteinu, ktery je nefunkéni — nedostane se na povrch bunky.

Do asociacni studie bylo zatazeno 100 pacientll po planované tonzilektomii. Hodnocena byla
intenzita a tolerance pooperac¢ni bolesti. Intenzita pooperacni bolesti byla hodnocena pomoci
Husskinsonovy stomilimetrové vizudlni analogové $kaly VAS. Intenzita bolesti byla poprvé
monitorovana po extubaci pacienta, dale kazdou hodinu v pribéhu prvnich osmi hodin po
operaci.

Vzorek krve byl nejprve zamrazen na minus 20 stupni Celsia a v termoboxu dopraven do
laboratofe. Z krve byla vyizolovana DNA izola¢nim kitem UltraClean Blood Spin Kit
(MoBio, USA). Vyizolovand DNA poslouzila jako templat pro fetézovou polymerazovou
reakci (PCR). Vysledné produkty byly zviditelnény na 2 % agar6zovém gelu barveném
ethidium bromidem. Gel byl vyfotografovan a z fotografie ziskana data byla zaznamenana a
vyuzita pro statistické zpracovani.

Tento projekt byl podporovin grantem IGA MZ CR ¢ NM 7146-3/2002 a grantem FRVS ¢.
783/2002.

THE FIRST IDENTIFICATION OF SUDAN I [1-PHENYLAZO-2-
HYDROXYNAPHTHALENE] AS A POTENTIAL CARCINOGEN FOR HUMAN

Vaclav Martinekl, Helena R}'/dlovél, Petr Hodekl, Eva Frei® and Marie Stiborova'
"Department of Biochemistry, Faculty of Science, Charles University, Albertov 2030, 128 40
Prague 2, The Czech Republic
’Department of Molecular Toxicology, German Cancer Reserach Center, Im Neuenheimer
Feld 280, 69 120 Heidelberg, Germany

1-Phenylazo-2-hydroxynaphthol (Sudan I, C.I. Solvent Yellow 14) is a liver and urinary
bladder carcinogen in mammals [1]. We compared the ability of hepatic microsomal samples
from different species including human to metabolize Sudan I. Comparison between
experimental animals and human cytochromes P450 (CYP) is essential for the extrapolation
of animal carcinogenicity data to assess human health risk. Human microsomes generated the
pattern of Sudan I metabolites reproducing that formed by hepatic microsomes of rats. Using
hepatic microsomes of rats pre-treated with specific CYP inducers, microsomes from
Baculovirus transfected insect cells expressing recombinant human CYP enzymes, purified
CYP enzymes, and selective CYP inhibitors, we found that rat CYP1A1 and recombinant
human CYPIA1 are the most efficient enzymes metabolizing Sudan I. Microsomes from
livers (the target of Sudan I carcinogenicity) of different human donors were utilized to
estimate whether authentic human CYPs oxidize Sudan I. Using western blot analysis and N-
terminal sequencing, we were able to detect and quantify CYP1A1l in human hepatic
microsomes. The sequence of nine amino acids of the protein band cross-reacting with anti-rat
CYPIAL1 in human microsomes, LFPISMSAT, matched the sequence of human CYP1Al
perfectly (residues 2 — 10). CYP1A1l expression levels varied significantly among the
different human microsomes (0.04 - 2.4 pmol/mg protein), and constituted less than 0.6% of
the total hepatic CYP complement. All human hepatic microsomal samples oxidized Sudan I
to C-hydroxymetabolites. Moreover, using the nuclease P1-enhanced version of the **P-post-
labeling assay, we found that human microsomes were competent in activating Sudan I to
form adducts with DNA. The role of specific CYP enzymes in the human hepatic microsomal
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metabolism was investigated by correlating the CYP-catalytic activities (or CYP contents) in
each microsomal sample with the levels of individual metabolites and/or Sudan [-DNA
adducts formed by the same microsomes and by examining the effects of agents that can
inhibit specific CYP in Sudan I metabolism. Based on these studies, we attribute most of
Sudan I metabolism in human microsomes to CYP1A1 and CYP3A4. These results, the first
report on the metabolism of Sudan I by human CYP enzymes, strongly suggest a carcinogenic
potency of this rodent carcinogen for humans.
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TRANSCRIPTOME OF TREPONEMA PALLIDUM: GENE EXPRESSION PROFILING OF
TREPONEMES GROWN IN RABBITS
TREPONEMA PALLIDUM IZOLOVANA Z INFIKOVANYCH KRALIKU: STUDIUM
UROVNE GENOVE EXPRESE UZITIM DNA CIPU

David Smajs', Petra Matg&jkova', Steven J. Norris® a George M. Weinstock’
IBiologick)ﬁ ustav LF MU v Brné, Jostova 10, Brno 662 43, Ceskd republika
Department of Pathology and Laboratory Medicine, University of Texas — Houston Medical
School, 6431 Fannin Street, Houston TX 77030, USA
S Human Genome Sequencing Centre, Baylor College of Medicine, One Baylor Plaza, Alkek
N1519, Houston, TX 77030, USA

DNA microarray chips containing all 1039 annotated ORFs of Treponema pallidum subsp.
pallidum (Nichols) were printed on glass slides. For 1034 ORFs (out of 1039), signals higher
than threshold (average of negative control spots + 3 SDs) were detected for both labeled
RNA and DNA. Total RNA isolated from treponemes grown in rabbit testes was labeled and
standardized to the labeled treponemal chromosomal DNA. Genes were sorted according to
the relative transcription level and the operon structure of 7. pallidum genome was proposed.
The most intensively transcribed genes were found to correlate with most prominent spots
identified on 2D SDS PAGE gels indicating that the transcription rate approximately
corresponds to the level of protein synthesis. Gene expression of 84 genes was independently
measured using real-time PCR approach and the results were compared to the data obtained
by DNA microarray technique. In addition, expression levels of treponemal genes were
measured using large insert library of 7. pallidum DNA in E. coli. Significant gene expression
differences were found and the average level of gene expression in E. coli computed for 10-
gene windows appears to correlate inversely to the number of individual gene copies in the
library. These data indicate that the level of gene expression in the host organism is one of the
major factors contributing to efficiency of DNA cloning.
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MECHANISM OF DNA ADDUCT FORMATION BY ANTICANCER DRUG
ELLIPTICINE ACTIVATED BY CYTOCHROMES P450 IN VITRO AND IN VIVO

Marie Stiborova', Lucie Bofek-Dohalska' and Eva Frei® ' Department of Biochemistry,
Charles University, Albertov 2030, 128 40 Prague 2
’Department of Molecular Toxicology, German Cancer Research Center, 69 120 Heidelberg

Ellipticine is a plant alkaloid exhibiting potent antineoplastic and anti-HIV activities. This
agent and some its derivatives are used in the therapy of breast cancer and have multiple
cellular targets. Among these, the inhibition of topoisomerase II after intercalation into DNA,
was hitherto considered the most important property for its cytotoxicity. It is evident that
these mechanisms of ellipticine action are not limited to cancer cells and may not explain
sufficiently the specific antitumor activity of the compound. No discrimination between
healthy tissues and tumor cells in ellipticine uptake is to be expected, because ellipticine is
highly hydrophobic and enter cell membranes by diffusion. Recently, we found that ellipticine
also forms covalent DNA adducts and that the formation of the major adduct is dependent on
the activation of ellipticine by cytochrome P450 (CYP) [1, 2]. The most potent activating
human enzyme is CYP3A4, followed by CYP1A1, CYP1A2 and CYPIBI [1]. These adducts
were also detected in DNA of V79 cells exposed to ellipticine. The most efficient activator in
these cells was CYP3A4, followed by CYP1A2 and CYP1A1 [2].

Two ellipticine-DNA adducts were also found in DNA of several organs of rats exposed to
ellipticine. The formation of the major ellipticine-DNA adduct was highly correlated with
levels of CYP3A and CYPIA expression in rat organs. This indicates that these cytochromes
P450 participate in ellipticine activation also in vivo. Cross referencing of ellipticine-DNA
adducts formed in vivo, or in DNA of V79 cells with those formed in DNA with ellipticine in
vitro by ion-exchange chromatography and reversed-phase HPLC demonstrated the identity
of these adducts.

In order to elucidate the mechanisms of ellipticine-DNA adduct formation, we focused on
identification of the target deoxynucleotides in DNA for ellipticine binding and on the
cytochrome P450-mediated metabolism of this drug. We identified deoxyguanosine as the
target for cytochrome P450-mediated ellipticine binding to DNA  using
polydeoxyribonucleotides and deoxyguanosine 3’-monophosphate. Five metabolites
containing an oxygen atom in their molecules (M1-M5) are generated by CYPs; two of them
were identified to be 9-hydroxy- and 7-hydroxyellipticines. One ellipticine metabolites (M3),
formed predominantly by CYP3A4, is responsible for the formation of the major ellipticine-
deoxyguanosine adduct in DNA. The second adduct is generated by M5 metabolite or is
formed also independently of enzymatic activation.

Activation of ellipticine to a DNA binding species by CYPs is an interesting finding in
view of the compound’s activity against breast cancer. These tumors express CYP3A4,
CYPIBI and CYP1A1, which we showed to effectively activate ellipticine. The cytochrome
P450-dependent DNA adduct formation we describe is a novel mechanism for the ellipticine
action and might, in part, explain its tumor specificity.
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THE EVALUATION OF 2-NITROANISOLE AND 2-ANISIDINE CARCINOGENICITY
FOR HUMAN

Markéta Mikéanovél, Helena R}'/dlovél, Eva Frei® and Marie Stiborova'
"Department of Biochemistry, Faculty of Science, Charles University, Albertov 2030, 128 40
Prague 2, The Czech Republic
’Department of Molecular Toxicology, German Cancer Reserach Center, Im Neuenheimer
Feld 280, 69 120 Heidelberg, Germany

2-Nitroanisole and 2-anisidine are important industrial chemicals posing a high risk to human
population. Both chemicals are strong carcinogens for rats and mice. An industrial accident of
the Hoechst company in Germany caused a large-scale leakage of this compound in 1993 and
subsequent regional contamination. The mechanism of carcinogenicity of both chemicals,
unknown until recent time, was resolved in our laboratory.

We show by the **P-postlabeling technique for the first time that both chemicals are
genotoxic carcinogens, forming covalent adducts in DNA of target tissues (urinary bladder,
and in a lesser extent, kidney, spleen and liver) in rats [1]. 2-Nitroanisole is activated by
cytosolic reductases, mainly xanthine oxidase, to species binding to DNA. Oxidation of this
carcinogen by cytochromes P450 (CYP2B and 2E1) leads to its detoxication. Besides CYPs,
2-anisidine is also activated by peroxidases. N-(2-methoxyphenyl)hydroxylamine is a
proximate carcinogen produced by reduction of 2-nitroanisole and oxidation of 2-anisidine.
The nitrenium (or carbenium) ion is the reactive species generating covalent adducts with
deoxyguanosine in DNA in vitro and in vivo.

In order to determine the human enzymes responsible for metabolism of both
carcinogens, human microsomal and cytosolic fractions were utilized in the study. The role of
specific cytosolic reductases in the activation of 2-nitroanisole by human enzymes was
investigated by correlating the DT-diaphorase- and xanthine oxidase-catalytic activities in
each cytosolic sample with the levels of N-(2-methoxyphenyl)hydroxylamine metabolite
formed by the same cytosols and by examining the effects of agents that can inhibit these
specific reductases. Based on these studies, we attribute most of 2-nitroanisole activation in
human to xanthine oxidase. Furthermore, correlation of CYP-catalytic activities (or CYP
contents) in each microsomal sample with the levels of individual 2-nitroanisole detoxication
metabolites formed by the same microsomes indicate that CYP2E1 is the major enzyme
responsible for detoxication of 2-nitroanisole in human. In similar experiments we study
which of human cytochromes P450 are responsible for 2-anisidine oxidation to proximate
carcinogenic N-(2-methoxyphenyl)hydroxylamine metabolite generating reactive species
binding to DNA.

These results, the first report on the metabolism of 2-nitroanisole and 2-anisidine by
human enzymes, strongly suggest a carcinogenic potency of these rodent carcinogen for
humans.
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ANALYZA PROTEOMU A HMOTNOSTNI SPEKTROMETRIE

Zbynék Zdrahal?, Bretislav Brzobohaty'
! Laborator funkcni genomiky a proteomiky, ° Laborator hmotnostni spektrometrie
biomolekul, Prirodovédecka fakulta Masarykovy univerzity, Kotlarska 2, 611 37 Brno

Pokroky v technikdch pouzivanych pro analyzu sekvence DNA vedly
k exponencidlnimu narGstu vyfreSenych sekvenci genomt fady organizmu. Ke konci roku
2002 bylo zvetejnéno 116 kompletnich sekvenci genomt véetné genomu ¢loveka a na dalSich
586 projektech se pracuje (1).

Piestoze znalost genomu je zdkladnim kamenem k porozuméni molekularnich zmén
uvnitt buiiky, piesné pochopeni bunécnych procesti je mozné pouze pii znalosti proteomu.
Moznost identifikace proteinti, sledovani jejich post-transla¢nich modifikaci a pomérnych
zmén v jejich expresi za danych podminek umoziuje urceni jejich funkce pii jednotlivych
bunéénych procesech a jejich vzajemného propojeni.

Hmotnostni spektrometrie se stala diky své citlivosti a relativni rychlosti stanoveni
typickym nastrojem identifikace proteint resp. jejich primarni struktury (2). Pro analyzu
proteinil jsou pouzivany prevazné dva typy hmotnostnich spektrometri. Prvnim typem jsou
spektrometry s pruletovym hmotnostnim analyzatorem a laserovou ionizaci za podpory
matrice (MALDI-TOF MS), zpravidla v kombinaci se separaci proteinii pomoci 2-D gelové
elektroforézy. Druhym typem jsou spektrometry s iontovou pasti a ionizaci elektrosprejem
(ESI- IT MS). Ionizace elektrosprejem umoziuje online spojeni s takovymi separacnimi
technikami jako je kapalinova chromatografie a kapilarni elektroforéza. Vlastni identifikace
proteinii probihda po piedchozi specifické proteolyze, bud’ stanovenim hmotnosti vzniklych
peptidd (MS) a srovnanim s proteinovymi databdzemi nebo fragmentaci jednotlivych peptidi
(MS/MS techniky).

V roce 2000 vznikla diky dotaci MSMT a vzajemné spolupraci PiF a LF Masarykovy
univerzity nova laboratof, ktera je vybavena obéma vySe uvedenymi typy hmotnostnich
spektrometr (3) a takto umoziuje pfistup k analyze proteini akademickym pracovistim a
piispiva ke zkvalitnéni vyuky biologickych a chemickych obort.

Literatura:

(1) http://www.ebi.ac.uk/research/CGG/projects/index.html

(2) Proteome Research: Mass Spectrometry; P. James (Ed.), Springer, Berlin, 2001
(3) http://www.sci.muni.cz/proteom

Laborator hmotnostni spektrometrie biomolekul byla podporovana projekty MSM 143100008
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Sekce mladych - anglické prednasky

HIGHLY SENSITIVE IMMUNOSENOSORS FOR DETERMINATION OF ATRAZINE
BASED ON THE PIEZOELECTRIC AND SURFACE PLASMON RESONANCE
TRANSDUCERS

Jan Pfibyll’z, Petr Sklédalz, Jan Halémekl’z, Maria Hepell, Jakub Dostélek3, Jif{ Homola®
! Department of Chemistry, State University of New York at Potsdam, Potsdam, NY 13676,
USA
? Department of Biochemistry, Masaryk University, Kotlarska 2, CZ 611 37 Brno, Czech
Republic
7 Institute of Radio Engineering and Electronics, Czech Academy of Sciencies, Chaberskd 57,
CZ 182 51 Praha 8, Czech Republic

The improved piezoelectric and surface plasmon resonance immunosensors for the
determination of the herbicide atrazine were developed. The piezoelectric quartz crystals
(smooth and rough surfaces) were used together with the highly sensitive nanobalance system
from ELCHEMA. All measurements were performed in a flow-through arrangement.

Initially, the competitive assay procedure employed the monoclonal anti atrazine antibody
D6F3. A mixture of antibody with either standard or sample was pre-incubated for 15 min and
then injected to the flow cell with atrazine-modified crystals. The developed immunosensor
allowed measuring of atrazine concentrations as low as 0.01 pg/l, the upper limit of detection
was 1 mg/l.

The direct piezoelectric immunosensor for atrazine employed the antibody D6F3 covalently
immobilized to the sensing surface; an oriented immobilization through Protein A was
realized and the sensing surface was stabilized by crosslinking with dimethylpimelimidate.
This immunosensor allowed detection of atrazine in samples directly without any labels in
concentration range from 1 to 20 pg/l.

Atomic force microscopy (AFM) was used to study of biorecognition layers formed on the
mica / gold substrate. AFM images (500 x 500 nm area and 10 nm high resolution) were
scanned during the step-by-step deposition of individual sensing layers on the gold surface. In
this way, the construction of the biosensing interface was verified.

Alternatively highly sensitive surface plasmon resonance (SPR) transducer was used for
construction of both direct and competitive immunosensors for atrazine. All experiments were
performed in the flow-trough mode. For the direct measurement anti atrazine antibody D6F3
was immobilized in an oriented way on the gold chip surface. This immunosensor was able to
detect atrazine in the concentration range from 1 ng/l to 100 pg/l. However, the dependence
of response on atrazine concentration was nonlinear, probably due to the different surface
immunocomplex conformations at various atrazine concentrations.

For competitive assay procedures the BSA-atrazine conjugate immobilized via cystamine and
glutaraldehyde was chosen as a sensitive biolayer. Competitive measurements were
performed with either D6F3 or E6B4 anti atrazine monoclonal antibodies at concentration 40
Mg/ml. Limit of detection for atrazine obtained during initial experiments was 10 ng/l.

Both piezoelectric and SPR-based immunosensors appeared to be suitable for rapid, sensitive
and cost-effective assay of atrazine.
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THE CKI1 RECEIVER DOMAIN: ATTEMPTS AT BIOCHEMICAL
CHARACTERIZATION
PRIJIMACOVA DOMENA HISTIDIN KINAZY CKI1: POKUS O BIOCHEMICKOU
CHARAKTERIZACI

Petra Borkovcové', Zbyn&k Zdréhal’, Hana Koneéna® and Bietislav Brzobohaty*
Laboratory of Functional Genomics and Proteomics®™?, Faculty of Science, Masaryk
University, Kotlarska 2, CZ-611 37 Brno, Czech Republic
Laboratory of Mass Spectroscopy of Biomolecules®, Faculty of Science, Masaryk University,
Kotlarska 2, CZ-611 37 Brno, Czech Republic.

Institute of Biophysics AS CR, Krdlovopolska 135, CZ 612 65 Brno, Czech Republic"”.

Protein phosphorylation is a widely occurring mechanism for regulating biological processes,
including intracellular signal transduction. In eukaryotes, protein phosphorylation cascades
involving a number of protein tyrosine- and/or serine/threonine-kinases have been well
studied. However, histidine kinases from bacteria, yeasts and higher plant signaling cascades
have not been investigated as rigourously.

CKI1, a putative cytokinin receptor from A. thaliana, belongs to a family of a sensor hybrid
histidine kinases. It consists of three domains: an extracellular domain perceives a signal (the
hormone) which is the trigger for autophosphorylation of a conserved histidine in the
cytoplasmic kinase domain. The phosphoryl group is then transferred to an aspartate in the
cytoplasmic receiver domain. A subsequent cascade of transfers of the phosphoryl group
culminates in activation of the response regulator(s) that regulate gene expression.

We produced the CKI1 receiver domain as a recombinant derivate with a double His-tag in E.
coli. The fusion protein was purified to a purity of greater than 95% by metal chelate affinity
chromatography. Here we report results of investigation of structure (size and
oligomerisation) using Blue-native PAGE and gel-filtration chromatography. Attempts at
identifying, using MALDI-TOF, the phosphorylation competence of the aspartate which is
expected to be the phosphorylation target will be discussed.

This work was carried out with aid from the grants LNOOA0O81 a MSM143100008, from the
Ministry of Education, Czech Republic.

ANALYZA PROTEOMU BAKTERIE PARACOCCUS DENITRIFICANS
ANALYSIS OF PROTEOME OF BACTERIUM PARACOCCUS DENITRIFICANS

Pavel Bouchal', Petra Piecechtélova', Zbyn&k Zdrahal® a Igor Kugera'
! Masarykova univerzita v Brné, Prirodovédecka fakulta, Katedra biochemie, Kotlarska 2,
611 37 Brno
? Masarykova univerzita v Brné, Prirodovédecka fakulta, Laborator funkcni genomiky a
proteomiky, Kotlarska 2, 611 37 Brno

Gramnegativni bakterie Paracoccus denitrificans se vyznaCuje znacnou adaptovatelnosti na
rustové podminky: je schopna existence za podminek aerobnich ¢i anaerobnich, pficemz jako
terminalni akceptory miiZze slouzit mnoho substratii: kromé kysliku také NO;", NO; ¢i plynny
N,O. Zména v expresi proteinii pii piechodu z aerobnich podminek na anaerobni ziejmé
souvisi s regulacnimi proteiny citlivymi k azidu. Pro sledovani vSech téchto zmén expresniho
profilu se jevi jako velice perspektivni soubor proteomickych metod.
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Pro komplexni analyzu proteinového slozeni P. denitrificans byla nové zavedena metodika
vysokorozliSovaci dvourozmérné elektroforézy (2-DE) s imobilizovanymi pH gradienty
v prvnim rozmeéru, a to jak v analytickém, tak i mikropreparativnim uspofadani.

Pro analyzu celobunécného proteomu jsme vyvinuli postup ptipravy vzorki a optimalizovali
protokol pro jejich analyzu dvourozmérnou elektroforézou. Tento protokol mize byt pouzit
napf. pro srovnani zmén expresniho profilu vyvolanych riznymi terminalnimi akceptory.

Pro metodicky velmi komplikovanou 2-DE analyzu membranovych proteinti, které jsou vSak
casto funkcéné dulezitéjsi, jsme srovnavali rizné solubilizacni postupy, pfi¢emz byly vyuzity
v souCasné dobé nejucinnéj$i typy zwitteriontovych detergentti. Kromé nejvhodnéjsiho
slozeni vzorkového pufru zahrnuje optimalizovany protokol také specialni pufrovy systém pro
SDS-PAGE. 2-DE gely ziskané timto postupem byly dale srovnany s gely ziskanymi z téhoz
vzorku pomoci diive pouzivané varianty 2-DE s nosnymi amfolyty.

Vypracovanym protokolem jsme sledovali vliv anaerobiosy na zmény proteinového slozeni
membrany bakterie P.denitrificans, ptiCemz nékteré z vyznaénych proteinii na proteinové
map¢ jiz byly analyzovany MALDI-TOF hmotnostni spektrometrii a ispé$n¢ identifikovany.

Prace byla podporena granty Fondu rozvoje vysokych Skol ¢. 569/2001, 740/2002 a Grantové
agentury Ceské Republiky ¢. 203/01/1589.

EXPRESE GENU OTEVRENEHO CTECIHO RAMCE 7 KODUIJICI
NUKLEOKAPSIDOVY PROTEIN N VIRU REPRODUKCNIHO A RESPIRACNIHO
SYNDROMU PRASAT PROSTREDNICTVIM BAKULOVIROVEHO VEKTORU V

HMYZICH BUNKACH
EXPRESSION OF OPEN READING FRAME 7 GENE ENCODING THE
NUCLEOCAPSID PROTEIN N OF PORCINE REPRODUCTIVE AND RESPIRATORY
SYNDROME VIRUS BY MEANS OF A BACULOVIRUS VECTOR IN INSECT CELLS

E. Kosinova, I. Psikal, R. Tesarik, L. Rodak
Veterinary Research Institute, Hudcova 70, 621 32, Brno, Czech Republic, e-mail:
kosinova@vri.cz

Baculoviruses are used as expression vectors for highly effective obtaining of heterologous
proteins. For this purpose, the AcMNPV virus (Autographa california multiple nuclear
polyhedrosis virus) propagated in cultures of insect cells (Sf-9), derived particularly from
larvae of Spodoptera frugiperda (Noctuidae, Lepidoptera), is used.

The transfer factor in the Bac-N-Blue system (Invitrogene) is an E. coli plasmid that contains
gene for polyhedrin under the control of the strong promoter p/h, DNA sequences for
completion of homologous segments of the 5' end of bacterial LacZ gene, ORF1629 gene
necessary for baculovirus replication, polylinker for insertion of heterologous DNA, and
signals for termination of transcription and for polyadenylation. Thus, along with the required
insert, gene for the production of [3-galactosidase, which is necessary for resumption of the
replication potential of recombinant baculovirus, that was used in its linearised form for
transfection, is introduced into the recombinant baculovirus by homologous recombination.
The selection of recombinant baculoviruses (occ’) is enabled by completion of LacZ gene.
Plaques produced by this phenotype stain blue in the presence of a chromogen.

Recombinant baculovirus expressing complete ORF7 gene of the European serotype of PRRS
virus (V-516) was constructed in an eukaryotic system of recombinant protein expression.
The recombinant baculovirus encoded 128 amino acids (aa) of the structural nucleocapsid
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protein N. D-1/5/20 baculovirus clone, purified by selection of blue plaques, reached the titre
2,2x 10 PFU . ml™ in its 6 passage. The production and identity of the [115 kD recombinant
protein N (rN) was tested by SDS-PAGE under reducing conditions and by immunoblotting
with a PRRS-positive polyclonal porcine blood serum and the monoclonal antibody WB4
obtained from the Central Veterinary Laboratory, Weybridge, UK. The concentrations of the
rN protein ranged from 80 to 250 pug/ml.

The recombinant antigen (rN) of PRRS virus was used at 2 pg/ml for the development of set
for indirect ELISA (PRRS IgG rELISA) for the demonstration of antibodies to PRRS virus in
porcine blood sera. Diagnostic parameters of the set were tested by simultaneous examination
of 154 porcine blood sera with the diagnostic set IDEXX HerdCheck [1 ELISA. The results
indicated a higher specificity (95%) of the set PRRS IgG rELISA for the demonstration of
antibodies to the European serotype of PRRS virus in that 25 of the tested 154 sera were
positive by PRRS IgG rELISA and negative by IDEXX ELISA PRRSV. The sensitivity of
PRRS IgG rELISA reached 93%.

Acknowledgement
This work was supported by the Grant Agency (Project No. MO3-99-01) of the Ministry of
Agriculture of the Czech Republic.

INDUCTION OF IMMUNE RESPONSE AGAINST CRYPTOSPORIDIUM PARVUM IN
NEWBORN KIDS STIMULATED BY SUBCUTANEOUS OR INTRANASAL
ADMINISTRATION OF LIPOSOMAL MURAMYL DIPEPTIDE DERIVATIVE

Andre Kaénél, Jaroslav Turénekl, Bretislav Koudelaz, Miroslav Ledvina®
! Veterinary Research Institute, 621 32 Brno, Hudcova 70, Czech Republic
*Veterinary and Pharmaceutical University, Brno, Czech Republic
3 Institute of Organic Chemistry and Biochemistry, Prague, Czech Republic
e-mail: turanek@vri.cz

Effects of the liposome-encapsulated lipophilic immunomodulator B-D-GlcNstearoyl-(1-4)-
norMurNAc-L-Abu-D-isoGIn (DDDSt) on resistance to Cryptosporidium parvum infection
was investigated in 6-day-old kids. The liposomal preparation was administered
subcutaneously or intranasally twice at doses of 100 pg, 200 pg, or 1000 pg per kid before
infection. The treatment schemes were 1) 72 and 24 hours before infection, ii) 24 hours before
and 24 hours after infection (oral inoculation with 1 x 10" oocysts of C. parvum in 5 ml PBS).
One half of kids in each experimental group were killed at post-infection day 5 and the
remaining kids at post-infection day 10. It was shown that i.n. administration of DDDSt at the
cumulative dose of 2000 pg per kid days 3 and 1 before infection led to increased clearance of
coccidian parasites from various parts of the intestine. On the basis of histological
examination the distribution of oocysts in the intestine and the severity of the infection were
classified the 5 day with strong reduction of infection in comparison to control group.
Histological examination at post-treatment day 5 demonstrated substantial reduction of
infection rate when compared with controls. No cryptosporidia were found on the mucosal
surface of the treated kids at day 10, while the intestines of the control kids were still infected.
Only residual infection was found at day 10 after s.c administration of liposomal DDDSt
(cumulative dose 2000 pg per kid). All doses and routes of admistration were very effective
with respect to suppression of infection especially at its peak at day 5. The in vivo
immunomodulation probably resulted in the activation of intraepithelial lymphocytes which
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are responsible for resolution of the intestinal infection. The mechanism(s) of stimulation of
intestinal lymphocytes after s.c. or i.n. administration is unknown, but signaling via the
neuro-immune network seems to be the proper way for future research.

Acknowledgement
This work was supported by grant no. MZE-M03-99-01 of Ministry of Agriculture of the
Czech Republic.

ZMENY PLAZMATICKYCH HLADIN OREXINU A BEHEM REDUKCE
TELESNEHMOTNOSTI U OBEZNICH DETI A ADOLESCENTU
CHANGES OF OREXIN A-PLASMA LEVELS DURING WEIGHT-REDUCTION
THERAPY IN OBESE CHILDREN AND ADOLESCENTS

Bronsky, J. |, Pechova, M. ', Nedvidkova, J. %, Tamova, M. ®, Priiga, R.
! Ustav klinické biochemie a patobiochemie UK 2.LF a FN Motol,
V Uvalu 84, 150 06, Praha 5 - Motol
? Endokrinologicky vistav, Praha
3 Katedra antropologie, Univerzita Karlova, Fakulta prirodnich véd, Praha

Orexin A je hypothalamicky neuropeptid (33 aminokyselin) ovliviiujici pfijem a
traveni potravy. Byl objeven v roce 1998 spolu s orexinem B (28 aminokyselin), se kterym ma
spolecny prekurzor — preproorexin. Builky produkujici orexin A jsou glukosenzitivni a maji
na svém povrchu receptory pro leptin. Intracerebroventrikularni aplikace orexinu A pusobi
zvySeni piijmu potravy, motility a sekrece traviciho traktu. Kratkodoba restrikce piijmu
potravy zpiisobi zvySeni koncentrace preproorexinové mRNA v laterdlnim hypothalamu. U
obéznich pacientti jsou snizené plazmatické hladiny orexinu A.

Zjistovali jsme plazmatické hladiny orexinu A u 24 obéznich pacientli (18 divek a 6
chlapcii; primérny vek 13,8 a 15,9 rokil) na zacatku a po ukonceni 5 tydenni lazenské
redukéni 1é€by obezity. K méfeni jsme pouzili RIA kit s extrakci pro lidsky Orexin A
(Phoenix Pharmaceuticals). Dale jsme u pacientli stanovovali sérové hladiny leptinu, IGF1,
IGFBP-3 a celkového cholesterolu. U vsech pacientii bylo stanoveno mnozstvi télesného tuku
Matiegkovou metodou na zdklad¢ kaliperovani.

Primérné plazmatické hladiny orexinu A u obéznich divek pred redukéni terapii byly
v rozmezi 15,31 + 1,62 pg/ml (mean + SEM) a po ukonceni terapie 21,44 + 2,747 pg/ml a u
chlapcti 8,01 + 1,62 pg/ml a 14,48 + 2,335 pg/ml. Plazmatické hladiny orexinu A byly
signifikantn¢ vyssi jak u divek (p = 0,0349) tak u chlapci (p = 0,0419) po redukci télesné
hmotnosti. Pii hodnoceni bez ohledu na pohlavi byla signifikance jeste¢ vyssi (p = 0,0063).
V obou skupinach jsme nalezli negativni korelaci mezi hladinami orexinu A a mnoZzstvim
télesného tuku.

Béhem sniZzeni mnozstvi télesného tuku se zvySuji plazmatické hladiny orexinu A a
snizuji hladiny leptinu. Tento fakt podporuje hypotézu, podle niz je hypothalamicka produkce
orexinu A ovlivnéna negativni zpétnou vazbou z tukové tkané prostfednictvim leptinovych
receptor. Systém orexinu A a jeho receptorli se miZze stdt pfedmétem zdjmu pifi vyvoji
novych ¢kt ovliviiyjicich nutriéni stav organismu.

Projekt byl podporen grantem IGA MZ NB 6597-3 a Institutem DANONE.
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STRUKTURA POHLAVNICH CHROMOZOMU KNOTOVKY BIiLE
THE STRUCTURE OF SILENE LATIFOLIA SEX CHROMOSOMES

Roman Hobza, Jiti Siroky, Martina Lengerova, Boris Vyskot
Biofyzikalni ustav AV CR, Kralovopolska 135, 612 65 Brno

Sex determination in dioecious plants can correlate with evolution of heteromorphic sex
chromosomes as in animals. The sex determining gene complexes often accumulate on the
sex chromosomes. Plants possessing sex chromosomes are an ideal model for evolutionary
biology because they represent various stages of the X and Y chromosome history. White
campion (Silene latifolia) has been chosen as the material for isolation of cytogenetic and
molecular markers on the X and Y chromosomes which enable us to elucidate the evolution of
early stages of sex chromosomes and to understand the function of sex chromosomes linked
gene complexes.

Flow cytometry and laser beam microdissection were used to isolate the sex chromosomes
and to construct chromosome specific libraries. We have also isolated six sequences (DD3,
DD7, DD14, DD26, DD44, DD51) by differential display method. We supposed that these
sequences can play a role during male phenotype expression. All clones were localised in the
genome of Silene latifolia applying PCR on sorted chromosomes. We have used RT-PCR and
Northern blot analysis to verify expression of cloned sequences. Only two of them (DD3,
DD44) revealed differences in expression pattern between male and female plants and both
were localised on the sex chromosomes. One of the DD3 alleles was mapped on the Y
chromosome and we have proved that this allele was expressed there. DD44 was localised
exclusively on the sex chromosomes and was expressed both on the X and Y chromosomes.
The DD44 sequence was also shown on S. latifolia chromosomes using in situ hybridisation
(FISH). The probe for FISH was isolated by screening a genomic phage library (collaboration
with Dr. Sarah Grant, University of North Carolina). The insert from a positive phage (16 kbp
long) was recloned to pBR322 plasmid and labelled by Cy3-dUTP. DD44 was localised to the
distal regions of longer arms of both the sex chromosomes, X and Y. The results are
consistent with the segregation analysis demonstrating the presence of the X and Y linked
copies in the S. latifolia genome. These new markers enable us to study evolutionary
processes which led to the occurrence of the sex chromosomes in different species of the
genus Silene.

This research was supported by the Grant Agency of the Czech Republic (grants 522/02/1485
and 522/03/0354)

ACCUMULATION OF FGF-2 IN CD34+ CELLS FROM CHRONIC MYELOID
LEUKEMIA PATIENTS: RELATIONSHIP WITH MALIGNANT PHENOTYPE

Jitka Faitoval, Dana Dvorakova, Jiri Mayer, Ales Hampl, Petr Dvorak
"Department of Molecular Embryology, Institute of Experimental Medicine, Academy of
Science of the Czech Republic, Zemedelska 1, Brno, Czech Republic

Objectives. It has been demonstrated that CD34+ chronic myeloid leukemia (CML) cells
display increased resistance to drug-induced apoptosis and arrested differentiation. However,
the mechanisms by which this is achieved remain largely unexplained. We tested the
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hypothesis that fibroblast growth factor-2 (FGF-2), which has been proposed as a modulator
of apoptosis, growth and differentiation in various cell types, could play the similar role in
CML progenitors.

Material and Methods. We used primary CD34+ progenitor cells isolated from chronic phase
CML patients to analyse the expression of molecular mass variants of FGF-2, release of FGF-
2 into culture media and expression of FGF-2-interacting proteins. Possible autocrine activity
of FGF-2 was tested in the colony forming assay either with FGF-2-neutralizing antibody or
with exogenous FGF-2.

Results. We revealed that primary CML CD34+ progenitor cells obtained from CML patients
show strongly elevated levels of both low- and high-molecular mass isoforms of FGF-2 and
simultaneously express anti-apoptotic FGF-2-interacting factor (FIF). Significant portion of
FGF-2 associates with FIF and is accumulated in cell nuclei, suggesting a possible
involvement in intracrine mechanism of resistance of CML CD34+ cells to anti-leukemic
drugs, aberrant cycling and differentiation. We further showed that CML CD34+ cells release
small amount of low-molecular mass FGF-2 into culture media. However, disruption of
autocrine FGF-2 signaling pathway by neutralizing anti-FGF-2 antibody does not affect
colony-forming capacity and/or differentiation of CML CD34+ cells. Notably, treatment of
CD34+ cells with exogenous FGF-2 at higher concentration results in significant increase of
number of CFU-E and BFU-E colonies.

Conclusion. Our findings indicate that endogenously synthesized FGF-2 may participate in
maintenance of malignant phenotype of chronic myeloid leukemia hematopoietic progenitor
cells by intracrine rather than autocrine signaling pathway. Since this raises the possibility
that nuclear FGF-2 may play some specific role in CML, the activity of nuclearly localized
high-molecular mass FGF-2 is being currently investigated using antisense morpholino
oligodeoxynucleotides.

NEW PRINCIPLE OF THE DIRECT REAL-TIME MONITORING OF INTERACTIONS
BETWEEN CHOLINESTERASE AND ITS INHIBITORS USING PIEZOELECTRIC
BIOSENSOR

Jan Halamek ' , Alexander Makower 1, Petr Skladal 2, Frank Kernchen * and Frieder W.
Scheller '
! Department of Analytical Biochemistry, Institute of Molecular Physiology and Biochemistry,
University of Potsdam, Golm, Germany
? Department of Biochemistry, Masaryk University Brno, Czech Republic
3 Biosyntan, Robert-Rossle-Str. 10, 13125 Berlin, Germany

The piezoelectric quartz sensor was used for monitoring of interactions between
cholinesterase and its inhibitors — organophosphates (OPs). OPs represent very strong
cholinesterase inhibitors widely used in agriculture as insecticides due to their high efficiency,
low bioaccumulation, and negligible accumulation in the environment. Some agile
organophosphorus are extremely toxic compounds, widely used as warfare nerve agents
present in army forces worldwide and especially in the recent years, the evident effort of
totalitarian and militant regimes to own chemical weapons becomes a real danger. In this
presentation, a novel approach to bioanalytical assay of organophosphates will be introduced.

At first, the conjugate of N-mercaptoundecanoic acid (MUA) with No,Na-bis
(carboxymethyl)-L-Lysine (NTA-Lys) was chemisorbed to form a self-assembled monolayer
on the surface of the gold electrode of the piezosensor. In the next step, paraoxon-spacer-
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hexahistidine conjugate was linked to the MUA-Lys-NTA layer via the chelate complex. The
paraoxon-modified surface thus obtained was applied for the binding of human
butyrylcholinesterase. Regeneration of the sensing surface was achieved by splitting the
chelate complex with EDTA and depositing a fresh layer of Ni** followed by addition of the
paraoxon-spacer-hexahistidine. In the presence of free inhibitors, binding of BChE to the
surface-bound paraoxon was decreased.

In this way, a competitive affinity assay for organophosphorus compounds was
developed. The limit of detection for DFP as a model compound was 10 nmol/l (approx. 2
pg/l). All assays were carried out in a flow-through arrangement.

The achieved results should be considered as initial experiments validating the
proposed concept. Future research will be directed towards optimization of the proposed
method in order to achieve higher sensitivity and shorter time of analysis. The proposed
experiments with different pesticides and different measuring setups will be continued. This
will allow the development of a rapid screening method for different inhibitors, which will be
evaluated on real samples, This new concept seems suitable for constructing biosensors for
the group-specific detection of cholinesterase-inhibiting substances like insecticides in the
field.

ECTOPIC OVER-EXPRESSION OF A MAIZE B-GLUCOSIDASE MAY DISRUPT
CYTOKININ HOMEOSTASIS IN TRANSGENIC TOBACCO

Nagavalli S. Kiranl, Alena Rekovél, Martina Vélkovél, Jifi Malbeck® and Bietislav
Brzobohaty'”
"Department of Functional Genomics and Proteomics, Faculty of Science, Masaryk
University, Kotlarska 2, CZ-61137 Brno, Czech Republic.
?Institute of Biophysics AS CR, Krdlovopolskd 135, CZ-61265, Brno.
3 Institute of Experimental Botany, AS CR, Rozvojova 135, CZ-16502 Prague, Czech Republic.

Transgenic tobacco over-expressing a maize B-glucosidase, Zm-p60.1, capable of releasing
free, active cytokinins from their inactive O- and N3-glucoside conjugates was grown in the
presence of exogenous zeatin and the responses analysed. Two-week-old seedlings were
indistinguishable from wild-type and the cytokinin inhibition of root growth was already
apparent.

However, between 21 and 28 days after sowing (DAS), seedlings expressing Zm-p60.1 that
were grown under short-day conditions showed an increase in fresh weight manifested as
ectopic growths at the base of the hypocotyl. In several cases fully differentiated true leaves
were also to be seen at 28 DAS. The development of ectopic structures seems to be correlated
with the presence of the B -glucosidase enzyme as demonstrated by histochemical staining
and RT-PCR analyses.

We are in the process of analysing whether the ectopic expression of this [-glucosidase
disrupts the metabolic homeostasis between free and glucoside forms of cytokinin, and the
first results from these experiments will be presented.

This work was supported by grants from the Ministry of Education, Czech Republic (No.
MSM 143100008), the Grant Agency of the Czech Republic (No. GACR 206/96/K188), the
Academy of Sciences, Czech Republic (Z 5004920) and the Grant Agency of the Academy of
Sciences (No. 144 5004001)
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A PUTATIVE SENSOR HISTIDINE KINASE CKI1 IS INVOLVED IN ARABIDOPSIS
FEMALE GAMETOPHYTE DEVELOPMENT.
DOMNELA SENZOROVA HISTIDINKINAZA CKIl JE NEZBYTNA PRO VYVOJ
SAMICIHO GAMETOFYTU U ARABIDOPSIS.

Jan Hejaitkol’z’3 , Markéta Pernisovéz, Tinka Eneva4, Klaus Palme>* and Bfetislav
Brzobohaty'”

1 Institute of Biophysics AS CR, Kralovopolska 135, CZ-61265, Brno, Czech Republic

2 Dept. of Functional Genomics and Proteomics, Masaryk University, Kotlarska 2, CZ-

61137, Brno, Czech Republic
3 Max-Delbriick-Laboratorium in der Max-Planck-Gesellschaft, Carl-von-Linné Weg 10, D-
50829, Koln, Germany
4 Institut fiir Biologie II, Albert-Ludwigs-Universitit Freiburg, Schénzlestr. 1, 79104
Freiburg

Embryo sac formation is a fundamental step in plant sexual reproduction. However,
the key players driving female gametophyte development remain elusive. We present data
indicating that a two-component sensor histidine kinase CKII1, originally implicated in
cytokinin perception, is required for completion of megagametogenesis in Arabidopsis.

We isolated a recessive loss-of-function mutation in CK// resulting from an insertion
of En-1 transposon into the CKI// coding sequence. The mutant ckil-i allele could not be
transmitted through the female germ line, and conferred partial lethality on the male
gametophyte. Confocal laser scanning microscopy identified a block in megagametogenesis
characterised by the abortion of the central vacuole in mutant embryo sacs and degradation of
the developing female gametophyte after completion of all mitotic divisions. Two
independent stable alleles and one revertant wild type allele resulting from En-I excision
confirmed unambiguously a causal link between the ckil/-i and the phenotype. In situ
localisation of CKI1 mRNA and histochemical analysis of stable transformants harbouring the
uidA gene under the control of CK/I promoter revealed that CK// expression starts at the very
beginning of female gametophyte development and continues till fertilization. This might
suggest that susceptibility of the developing embryo sac for a signal recognized by CKII is
maintained throughout megagametogenesis. Further, transient endosperm-specific CKII
expression early after fertilization was detected.

The results indicate an as yet unrecognised role of a two-component signalling system
during female gametophyte development in Arabidopsis and provide the first evidence that
gametophytic expression of a sensor-like molecule is essential for specific processes during
megagametogenesis.

This work was supported by the Ministry of Education of the Czech Republic (grants nos.
V§96096 and MSMI143100008, by the INCO-Copernicus Program (grant no. ERB3512-
PL966135), the DFG (SPP “Molekulare Analyse der Phytohormonwirkung”), and the
European Communities Biotech Program (QLRT-2000-0020). J.H. was supported by DAAD.
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PLANT SEX CHROMOSOMES EVOLUTION
EVOLUCE POHLAVNICH CHROMOZOMU U ROSTLIN

Martina Lengerova, Eduard Kejnovsky, Roman Hobza and Boris Vyskot
Institute of Biophysics AS CR, Kralovopolska 135, 612 65 Brno, Czech Republic

Silene latifolia Poiret is a dioecious plant with heteromorphic sex chromosomes. Contrary to
human sex chromosomes where the Y chromosome possesses a large degree of degeneration,
the sex chromosomes in the genus Silene evolved rather recently (16 mya) which makes it a
suitable model to study early stages of sex chromosomes evolution. In these first stages
evolutionary mechanisms like accumulation of repetitive sequences and transposable elements
might have been expected. Contrary to another dioecious plant model Rumex acetosa L. no Y
chromosomes specific repetitive sequences have been isolated yet. We used S. latifolia female
genomic DNA as the probe for colony hybridization to select BAC clones with a low content
of general repetitive sequences. Selected clones gave discrete FISH signals on one or more
autosome pairs and some of them hybridized preferentially on the Y chromosome, which
indicated the accumulation of repetitive sequence. We subcloned these BAC clones and used
differential hybridization with male and female genomic DNA to select the ones containing
the repetitive motif. The main goal of this study is to find sequences specific for the sex
chromosomes and use them as FISH probes on related hermaphroditic Silene species. These
data will enable to prove the theory that sex chromosomes in the genus Silene evolved from
single a autosome pair and to identify this ancestor pair.

This research was supported by the Grant Agency of the Czech Republic (grants 204/02/0417
and 521/02/0427)

ERGOSTEROL AS SIGNAL MOLECULE OF PLANT DEFENCE REACTION

Tomas KaSparovsky 1, Marie-Louise Milat 2, Jean-Pierre Bleinz, Ladislav Havel * , Vladimir
Mikes '
"Department of Biochemistry, Faculty of Science, Masaryk University, Kotlarska 2, 611 37
Brno, Czech Republic. *Unité associée INRA/Université de Bourgogne 692, Laboratoire de
Phytopharmacie et de Biochimie des Interactions Cellulaires, Dijon, France.Department of
Botany and Plants Physiology, Mendel University of Agriculture and Forestry, Brno, Czech
Republic.

The molecular mechanism of the interaction between hosts and pathogens is a subject of
many studies. Usually, the products of pathogen avirulence genes named elicitors bind to
receptors and trigger a signal transduction cascade. The changes of membrane permeability
leading to the influx of Ca*" and H' and the efflux of CI" and K* followed by the oxidative
burst, synthesis of phytoalexins and the activation of defence genes constitute the response of
plants to microorganism attacks. The elicitors are oligosaccharides, peptides or low-molecular
substances released from hyphen or plant cell walls. Concerning lipids, Granado et al. (1995)
previously reported that a specific interaction of ergosterol from Cladosporium fulvum with
tomato cells induces extracellular pH changes. Ergosterol is the principal component of the
cell wall of fungi. Variety of substances with antifungal properties block ergosterol
biosynthesis
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We have observed, that ergosterol interacts with tobacco suspension cells and trigger
pH changes of extracellular medium, oxidative burst and synthesis of phytoalexins. Compared
with the responses induced by cryptogein, a proteinaceous elicitor from Phytophthora sp.,
oxidative burst, ApH and phytoalexin accumulation were weaker with ergosterol. Cryptogein
stimulated an apparent continuous uptake of external calcium within 40 min, whereas no net
uptake of external calcium occurred upon the addition of ergosterol. However, the elicitation
with either cryptogein or ergosterol resulted in an increase of the fluorescence of calcium
green 1 in cytosol of epidermal tobacco cells. The use of several inhibitors of calcium
channels (La*", TMB-8, verapamil, ruthenium red, nifedipine) and a protein-kinase inhibitors
(staurosporin, NPC-15437, H-89) suggests that the elicitation with ergosterol includes the
mobilization of internal calcium stores in vacuoles and PKC. PLC inhibitors (U73122,
neomycin) were ineffective, so the signal pathway probably includes Ca®’-dependent PKC.
Elicitation by ergosterol does not induce cell death and plant resistance.

Granado J., Felix G. and Boller T. (1995). Plant Physiol. 107: 485-490.

EXPRESE A PURIFIKACE PUTATIVNI MYKOBAKTERIALN{
GLYKOSYLTRANSFERASY RV3782 PRO KRYSTALOGRAFICKE STUDIE
EXPRESSION AND PURIFICATION OF PUTATIVE MYCOBACTERIAL
GLYCOSYLTRANSFERASE RV3782 FOR CRYSTALLOGRAPHIC STUDIES

Nikola Kostlanova®, Michaela Wimmerova™®, Anne Imberty®
“National Centre for Biomolecular Research & bDepartment of Biochemistry, Masaryk
University, Kotlarska 2, 611 37 Brno, e-mail: nikol@chemi.muni.cz,
“Centre de Recherches sur les Macromolécules Végétales, CNRS, Grenoble, France

A putative rhamnosyltransferase Rv3782 belongs to a group of glycosyltansferases (GTs) that
are responsible for biosynthesis of cell wall envelope of Mycobacterium tuberculosis.
Mycobacterial cell wall contains some unique sugar components that play a crucial role in
host-pathogen interaction and is responsible for high pathogen resistance against common
therapeutic agents. Thus these GTs are interesting as potential drug targets.

In previous part of our research we selected some genes of putative GTs (using various
bioinformatics tools applied to M. tuberculosis H37Rv genome sequence) that should be
mostly of interest.

At present study we have been focused on structural analysis of Rv3782. The main problem is
to obtain a sufficient amount of soluble and pure protein for crystallization studies. Most of
the expressed protein forms inclusion bodies, probably because of its toxicity for host cells,
and there are additional losses caused by high GTs hydrofobicity that complicates its
purification.

To optimize preparation of soluble and pure protein we have been testing different expression
systems. Gene rv3782 has been cloned into five expression vectors to obtain different
recombinant proteins. Finally, we prepared two types of Rv3782 fusion proteins, one with
N-terminal thioredoxine protein in combination with His-tag (Trx-Rv3782) and the second in
two variants with maltose binding protein (MBP-Xa-Rv3782, MBP-E-Rv3782), and two
simpler systems, protein Rv3782 alone (Rv3782) and protein with N-terminal His-tag
(Rv3782-His).
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The most favorable approach becomes expression of Rv3782 fused with MBP, because this
system provides a high amount of expressed protein in soluble form and there are not
difficulties with its purification, in contrast to other used systems.

HLEDANI ROSTLINNYCH TELOMERVAZEBNYCH PROTEINU PROSTREDNICTVIM
GENOMICKEHO A PROTEOMICKEHO PRISTUPU
SEARCHING FOR PLANT TELOMERE-BINDING PROTEINS USING GENOMIC AND
PROTEOMIC APPROACHES

Milan Kuchafl, Mirka Horékovél, Dagmar Zachovél, Jifi Fajkusl’ 2
"Department of Functional Genomics and Proteomics, Masaryk University Brno, Kotldrskd 2,
CZ-61137 Brno, Czech Republic
? Institute of Biophysics of the Academy of Sciences of the Czech Republic, Krdlovopolskd
135, CZ-61265 Brno, Czech Republic

Telomere-binding proteins participate in forming functional structure of chromosome
ends and regulating telomerase action.

Two proteins, ATTB1 (acc. nos. T46051 (protein database), GI:638639 (nucleotide
database)) and ATTB2 (BAB08466, GI:9757879) from. Arabidopsis thaliana, were found in
the database on the basis of amino acid sequence similarity with telomere-binding protein
PcMybl1 (acc. No. T15038) from Petroselinum crispum. Both of the proteins were expressed
in various A. thaliana tissues and as the PcMyb2 contain Myb-like domain at the N-terminus
which enables the double-stranded DNA binding and additionally a histone H1/H5-like DNA-
binding domain in the middle of the protein sequence. The cDNAs of ATTB1 and ATTB2
were cloned and the experiments carried out in Saccharomyces cerevisiae using the two-
hybrid system showed interaction between the two proteins and self-interaction of each of the
proteins. No interaction was observed between one of the two proteins and the Arabidopsis
telomerase reverse trancriptase catalytic subunit TERT (acc. No. AF172097 ).

Other two new proteins AtPotl (acc. No. NP 178592) and AtPot2 (acc. No.
P 196249) from Arabidopsis thaliana containing Pot-like motif were found on the basis of
aminoacid sequence comparison with TEBP alfa (acc. No. P29549) from Oxytricha nova
which binds the single-stranded DNA of telomer overhangs. The AtPotl cDNA was amplified
from total RNA from A. thaliana seedlings, cloned and expressed in E. coli for subsequent
analysis. AtPot2 mRNA was detected only as rearranged and alternatively spliced product in
the various tissue types.

The yeast forward two hybrid assays were performed to found proteins interacting
with telomerase catalytic subunit from Arabidopsis thaliana. Forty yeast colonies were
selected as positive for the interaction. Their analysis is in progress.

Our research is supported by GACR 204/02/0027 and MSM143100008.
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DESIGN OF SPECIFIC PRIMERS FOR IDENTIFICATION OF ARMILLARIA SPECIES

Lochman J.!, Sery 0.%, Hamanova M., Jankovsky L., Mike§ V.!
"Department of Biochemistry, Faculty of Science, Masaryk University, Kotlarska 2, 61137
Brno, Czech Republic.
’Department of comparative animal physiology and general zoology, Faculty of Science,
Masaryk University, Kotlarska 2, 61137 Brno, Czech Republic.
Department of Forest Protection and Hunting, Mendel University of Agriculture and
Forestry, Brno, Czech Republic.

The genus Armillaria belongs to basidiomycetes and has been known to induce root rot
disease and to cause extensive economic losses to a forest crop. Individual species have
different pathogenic behaviour and thus the forest management necessitates confirming the
presence of virulent. Armillaria species in the forest. More than 40 isolates containing six
species of Armillaria from the collections have been analysed (4. borealis, A. cepistipes, A.
gallica, A. mellea, A. ostoyae and A. tabescens) by using the PCR of the internal transcribed
spacer region (ITS). To specific amplification of ITS region of genus. Armillaria the primers
Arml and Arm2 were designed. The amplificates were further analysed by RFLP (4/ul, Hinfl
and Mbol) and the restriction fragments were separated by IE- HPLC on TSKgel DEAE-NPR
column (Supelco).

The primers Arml and Arm2 enabled to amplificate the part of the ITS region of all
Armillaria species and no amplificates were observed with other fungi. The restriction
analysis of amplificate by restriction endonucleases Hinfl allowed discrimination of all six
investigated species. The resolution achieved on the HPLC system was about the 5% of
fragments length. The HPLC system was also able to quantify the amount of DNA, so we
were able to clearly identify some heterozygote, which were consequently sequenced.

ZAVEDENI A APLIKACE METODIKY MOLEKULARNE GENETICKE DETEKCE
MUTACI V GENU SCN5A U CLOVEKA
IMPLEMENTATION AND APPLICATION OF MOLECULAR GENETIC
METHODOLOGY FOR DETECTION OF MUTATIONS IN HUMAN SCN5A GENE

Ivo Papousek
Katedra genetiky a molekuldrni biologie, Prirodovédecka Fakulta MU, Kotlarska 2, 611 37
Brno

Long QT syndrome (LQTS) is a serious hereditary cardiac disorder, associated with
ventricular fibrilations, tachyarrhytmias or syncopes, which can eventually lead to death.
LQTS is therefore sometimes called sudden death syndrome. Characteristic klinical
manifestations include prolonged QT interval in electrokardiograme (EKG), sudden loss of
consciousness and heart attacks, particularly in situations with acute physical or psychical
stress.
At least five genes associated with long QT syndrome were found so far, all of them encoding
structural or regulative subunits of membrane ion channels in kardiomyocytes. LQTS may be
judged as group of diseases with similar phenotype. LQTS can also have non-genetic causes.
Main diagnostic criterion of LQTS is the prolonged QT interval in EKG. This criterion
is not completely reliable. Family anamnesis should be considered, particularly eventual
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presence of cardiac disorders. Genetic diagnostics by means of polymerase chain reaction
(PCR) and successive methods are implemented in most laboratories.

Sodium ion channel encoded by SCN5SA gene is responsible for the rapid influx of
sodium ions which initiate the upstroke of the action potential in heart. Mutations in SCN5SA
gene may cause repolarization disorders in myokard cell membrane and therefore
susceptibility to cardiac arrhytmias.

Aim of my work was to implementate mutation analysis in human SCN5A gene by
PCR amplification and subsequent sequencing. Afterwards, mutation screening in patients
with presymptomatic diagnosis of LQTS started. Nine segments in five exons of SCN5A gene
were chosen for screening. From total of 28 exons only those were selected, in which a
mutation causing LQTS has been previously found and described
Analysis of exon 18 has shown in all patients a distinct position of single nucleotide in
comparison to the sequence listed in databasis (C3402/C3414). We assume it is an error in
standard sequence entry rather than a mutation causing LQTS. In exon 28 a single nucleotide
polymorphism (SNP) C5607T was found. It was previously described in American
population. This polymorphism doesn’t change the aminoacid and therefore can’t be the cause
of LQTS in tested patients. In six patients, heterozygous state 5607C/T was found, five other
exhibit homozygous state 5607T. Only one patient has shown a standard homozygote state
5607C.

So far, no mutation causing LQTS was found.

SEROLOGICAL STUDY OF DOGS FOR THE PRESENCE OF ANTI-BORRELIA
BURGDORFERI S.L. ANTIBODIES
SEROLOGICKA STUDIE U PSU NA PRITOMNOST ANTI-BORRELIOVYCH
PROTILATEK

Pejchalova K., Zakovska A., 'Schanilec, P.
Department of Comparative Physiology and General Biology, Faculty of Natural Sciences,
Masaryk University, Brno, Czech Republic
! Clinic of companion animal diseases, Faculty of Veterinary Medicine, Brno, Czech Republic

Lyme borreliosis is a zoonotic disease, evoked by spirochete Borrelia burgdorferi. From
the epidemiological point of view, dogs are very important since they are considered a
suitable indicator of the spread of human borreliosis. Canine Lyme borreliosis is often
diagnosed in North America dogs from endemic regions, but rarely in European dogs,
although they may be infested with Ixodes ricinus, the main vector of these spirochaete.

The frequency of anti-Borrelia antibodies in sera of police dogs from south Bohemia was
examined. Blood serum samples of 177 dogs were examinated for the presence of anti-
Borrelia IgG antibodies by indirect ELISA and compared to positive and negative samples.
Specific anti-Borrelia burgdorferi s.1. antibodies were detected in 11 cases of 177 (6,2%).
Two antigens Borrelia burgdorferi s.l. (Borrelia afzelii and Borrelia garinii) were compared
by this method on the same sample. The total of 6 (3.4%) were positive for anti-Borrelia
afzelii antibodies and 8 (4.5%) were positive for anti-Borrelia garinii antibodies. 3 cases of all
were positive for both antibodies.

This work was partially supported of CEZ: J 07/98: 143 1000 08
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IDENTIFICATION OF THE CATALYTIC TRIAD OF DEHALOGENASE DhmA
IDENTIFIKACE KATALYTICKE TRIADY DEHALOGENASY DhmA

Pavlova MLI, Jesenska A.l, Nagata Y2 and Damborsky J !

'National Centre for Biomolecular research, Faculty of Science, Masaryk University,
Kotlarska 2, 611 37 Brno, Czech Republic, 2Department of Environmental Life Sciences,
Graduate School of Life Sciences, Tohoku University, 2-1-1 Katahira, Sendai, 980-8577,

Japan

Haloalkane dehalogenases are hydrolytic enzymes that belong to the a/f3-hydrolase
superfamily. They catalyze conversion of halogenated aliphatic hydrocarbons to the
corresponding alcohols. Four different haloalkane dehalogenases have been described in the
literature until today: DhlA enzyme from Xanthobacter autotrophicus GJ10 [1], DhaA
enzyme from Rhodococcus sp. [2-5] and Pseudomonas pavonaceae 170 [6], LinB enzyme
from Sphingomonas paucimobilis UT26 [7] and DhmA enzyme from Mycobacterium avium
N85 [8]. This contribution focuses on the most recently member of the haloalkane
dehalogenase family - enzyme DhmA.

DhmA has a broad substrate specificity and good activity with the priority pollutant
1,2-dichloroethane. DhmA overexpressed in Escherichia coli GI724 showed low expression
and low stability [8]. Therefore, we used pET-32(a) vector for improved expression of DhmA
in current study. The pET-32(a) vector is designed for cloning and high-level expression of
polypeptide sequences fused with thioredoxin protein. To support correct folding and stability
of DhmA we used pG-Tf3 plasmid harboring trigger factor and GroEL-GroES chaperones.
The trigger factor and GroEL-GroES chaperones play cooperative roles in assistance to
folding for some proteins. Their overexpression can effectively prevent aggregation of
recombinant proteins coexpressed in E. coli. Haloalkane dehalogenase DhmA was highly
expressed and showed good activity in this expression system.

Site-directed mutagenesis and the newly developed expression system were used for
indentification of the catalytic residues of DhmA. Putative catalytic triad (D1423, D250 and
H279) and halide-stablizing residue (W124) were proposed from the sequence analysis and
theoretical 3D model of DhmA. Four mutants were constructed by site-directed mutagenesis:
D123A, WI124L, D250A and H279A, overexpressed in E. coli and purified by affinity
chromatography. All mutant proteins were inactive confirming essential role of the catalytic
residues. Based on this result, detailed reaction mechanism of DhmA was proposed.

Keuning, S., Janssen, D.B., and Witholt, B., J. Bacteriol., 163 (1985) 635-639.

Yokota, T., Omori, T., and Kodama, T., J. Bacteriol., 169 (1987) 4049-4054.

Scholtz, R., Leisinger, T., Suter, F., and Cook, A.M., J. Bacteriol., 169 (1987) 5016.

Janssen, D.B., Gerritse, J., Brackman, J., Kalk, C., Jager, D., and Witholt, B., Eur. J.

Biochem., 171 (1988) 67-92.

5 Sallis, P.J., Armfield, S.J., Bull, A.T., and Hardman, D.J., J. Gen. Microbiol., 136
(1990) 115-120.

6 Poelarends, G.J., Wilkens, M., Larkin, M.J., vanElsas, J.D., and Janssen, D.B., Appl.
Environ. Microbiol., 64 (1998) 2931-2936.

7 Nagata, Y., Miyauchi, K., Damborsky, J., Manova, K., Ansorgova, A., and Takagi,
M., Appl. Environ. Microbiol., 63 (1997) 3707-3710.
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EXAMINATION OF BLOOD FROM WILD-LIVING RODENTS FOR THE PRESENCE
OF ANTIBORRELIAN ANTIBODIES
VYSETRENI KRVE DIVOCE ZIJiCICH HLODAVCU NA PRITOMNOST
ANTIBORRELIOVYCH PROTILATEK

Vostal K., Zakovska A.
Department of Comparative Physiology and General Biology,
Faculty of Natural Sciences, Masaryk University,
Brno, Czech Republic

The purpose of study was to find the degree of antibody response on infection of
Lyme disease caused by the pathogenic spirochaete Borrelia burgdorferi.

A total of 202 wild-living rodents was trapped in selected localities in Moravia from
the years of 2001(127) to 2002(75). All of these individuals were tested for the presence of
antibodies against Borrelia burgdorferi sensu lato using indirect ELISA method. Serology
was performed by testing for IgG antibodies against B. afzelii, as one of the most presented
genospecies of B. b. s. 1. in wild small mammals in the Czech republic. The results were
sorted by year of animal trapping, gender and species of examined rodents.

1. In both years 45,0 % of individuals were positive for the presence of antiborrelian
antibodies, there were 48,0 % of positive males, 42,0 % of positive females. The most
positived species were Apodemus sylvaticus (52,4 %) and Apodemus flavicollis (47,3 %).

2. In the year of 2001 the positivity of trapped rodents was 59,1 %, positivity of males
was 59,7 %, positivity of females 58,3 %, the most positive species was A. flavicollis (65,3
%).

3. In the year of 2002 the positivity of all individuals was 21,3 %, there were 25,7 %
of positive males and 17,5 % of positive females. The most positive species was 4. flavicollis
(25,6 %).

This work was partially supported of CEZ: J 07/98: 143100010, 143 100008

MUTATION ANALYSIS AT CHROMOSOMAL REGION 11Q22-Q23 IN BREAST
CANCER
MUTACNI ANALYZA CHROMOZOMALNI OBLASTI 11Q22-Q23 U NADORU PRSU

Daria PospiSilova
Department of Pathological Physiology, Faculty of Medicine, Masaryk
University, Komenského nameésti 2, Brno, Czech Republic

Breast cancer is the most frequent malignancy in women in the world, with a cumulative
lifetime risk estimated to be 10-12%. Cytogenic and molecular genetic analyses of breast
tumor cells suggest that the development of human breast cancer involves the accumulation of
alterations in genes which normally serve to control growth and differentiation. One type of
this alternation is loss of heterozygosity (LOH), which is detected in many cases of breast
cancer. LOH of tumor suppressor genes are associated with cancerogenesis. Several studies
have indicated that the genes harbors on long arm of chromosome 11, could be deleted during
tumorgenesis. Deletions at 11q23 were detected in variety of human neoplasm, including
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breast. In this region can be harbor at least one tumor suppressor gene, which is inactivated
during the establishment or progression of several types of tumors.

Evidence for the existence of a tumor suppresor gene(s) in this region came from the
obsevation that tumorgenicity of the MCF-7 cell line is inhibited by the introduction of the
segment 11q13-g23 of the normal human chromosome 11.

One of the candidate gene is A-T (ataxia-telangiectasia) gene, located at chromosomal region
11g22-g23. Patients carrying two mutant alleles (ATM) and affected by A-T a 100-fold
higher risk of developing cancer, moustly leukemias and lymphomas, than unaffected age-
matched subjects. Heterozygous A-T carriers have a 3,1 and 2,3 (females and males) fold
increased risk of cancer, in particular breast cancer, compared to the nomal population. It is
estimated, that as much as 8% of sporadic breast cancer could possibly develop in carriers of
ATM gene predisposing mutations. It seems that inherited mutations in ATM gene are
responsible for a certain proportion of breast cancer cases, and that LOH of other allele will
unmask such a recessive mutation.

The ATM gen spans ~ 150kb genomic sequence and contains 66 exons. It is expressed as a 12
kb transkript in all tissues and cell types. This gene is implicated in cell cycle regulation,
control of telomere lenght, and response to DNA damage. The enzym cooperates with many
protein in cell. Its inactivation could be influenced repair process in cell. We interested in
cataltic domain as a candidate region for inactivation of kinase activity. This part of protein
corresponds with last 16 exons on DNA of this gen. Tumor DNA from 42 patients with
primary breast cancer were studied. This sapmles were choosen after analyzed for lost of one
alele (part of chromosome) in region 11g22-23 by methods which detected polymorfic makers
on pair of chromosomes. For LOH detection we used SSCP (single-strand conformation
polymorphism) and silver staining metod. We did not found any unige SSCP variants.

THE COMPARSION OF DIFFERENT METHODS OF BACTERIAL DNA ISOLATION
FROM Lactococcus lactis AND ITS APPLICATION IN PCR-BASED METHODS

J. Prodélalova, A.Spanové, B. Rittich
Department of Microbiology, Faculty of Science, Masaryk University, Tvrdého 14, 602 00
Brno

PCR and related techniques can be affected with various components used in procedure of
DNA isolation and it can be the cause of failure in PCR. Also the purity and degree of
degradation of template DNA can influence a result of polymerase chain reaction.

The aim of this work was to compare the various methods of template DNA isolation and the
suitability of the tested methods for use in PCR identification of Lactococcus lactis ssp.
Template DNA isolated from Lactococcus lactis was used in PCR. Lactococcus lactis are
Gram-positive bacteria widely used in the manufacture of cheese and other fermented dairy
products. Bacterial strains Lactococcus lactis subsp. lactis CCM 1887", L. lactis subsp. lactis
CCM 1881, L. lactis subsp. cremoris CCM 2106 and L. lactis subsp. hordniae CCM 4541"
were used in this work. Various methods were used for isolation of chromosomal DNA: 1.
cell lysis using sucrose and lysozyme followed by phenol-chlorophorm purification, 2. cell
lysis using sucrose, lysozyme and CTAB (cethyltrimethylammonium bromide), 3. extraction
by chelex (imminodiacetic acid) ionic resin, 4. preparation of crude cell lysates by boiling and
using proteinase K, 5. treatment with proteinase K and nonionic detergents (Tween 20 and
Triton X-100). Obtained chromosomal DNA was used as a template for PCR with species-
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specific primers PALA 4 and PALA 14 (Buist et al., 1995). Amplified fragments (1 131 bp)
were run on 1.2 % agarose gel and were stained with ethidium bromide. Amplified PCR
products were detected using template DNA prepared by methods 1-4. No PCR product was
obtained using template DNA prepared by method 5. The subspecies of Lactococcus lactis
were distinguished using rep-PCR typing. Primer LL-Repl (Urbach et al., 1998) was used in
amplification reaction. Best results were obtained with template DNA prepared according to
method 1.

1. Buist G, Kok J, Leenhouts JK, Dabrowska M, Venema G, Haandrikman A . (1995) J.
Bacteriol. 177: 1554-1563.
2. Urbach E, Schindler C, Giovannoni SJ (1998) Microbiol. Lett. 162: 111-115.

CHARAKTERIZACE DVOU MYB-LIKE PROTEINU Z ARABIDOPSIS THALIANA,
KTERE VZKAZUJI AFINITU K TELOMERICKYM SEKVENCIM
CHARACTERISATION OF TWO ARABIDOPSIS THALIANA MYB-LIKE PROTEINS
SHOWING AFFINITY TO TELOMERIC DNA SEQUENCE

Petra Schrumpfovél, Milan Kuchafl, Gabriela Mikovél, Lenka Skfi§0vské11, Tatiana
Kubi¢arova'?, Lumir Krejéi', Zuzana Kunicka' and Jifi Fajkus'* "
! Department of Functional Genomics and Proteomics, Masaryk University Brno, Kotldrskd
2, CZ-61137 Brno, Czech Republic
? Institute of Biophysics of the Academy of Sciences of the Czech Republic, Krdlovopolska
135, CZ-61265 Brno, Czech Republic

Telomere-binding proteins participate in functional nucleoprotein structure of chromosome
ends. Using a genomic approach, two Arabidopsis thaliana genes coding for candidate myb-
like telomere binding proteins were cloned and expressed in E. coli. Both proteins, termed as
AtTBP2 (acc. nos. T46051 (protein database), GI1:638639 (nucleotide database) 295 AA, 32
kDa, pl 9.53) and AtTBP3 (BAB08466, GI:9757879; 299 AA, 33kDa, pl 9.88), contain a
single Myb-like DNA-binding domain at the N-terminus, and a histoneH1/H5-like DNA-
binding domain in the middle of the protein sequence. Both proteins are expressed in various
A. thaliana tissues. Gel-retardation assays showed that each of the two proteins is able to bind
G-rich strand and double-stranded DNA of plant telomeric sequence with the affinity
proportional to a number of telomeric repeats. Substrates bearing a non-telomeric DNA
sequence positioned between or ahead of 2 telomeric repeats were bound at lower efficiency
compared to purely telomeric oligonucleotides of comparable total length. The ability to bind
variant telomere sequences decreased in accordance to the extent of a sequence divergence
with respect to the A. thaliana telomeric DNA. A modified telomeric oligonucleotide unable
to form G-quartet structure due to substitution of all guanines for 7-deaza-8-aza-G
(pyrazolo[3,4-d]pyrimidine) (PPG) showed a lower binding efficiency when competed by
unmodified telomeric oligonucleotide. This suggests that although G-quartet formation is not
essential for binding, substitution still influences its binding. None of the proteins alone or
their mixture affects telomerase activity in vitro.

The research is supported by GACR 204/02/0027 and MSM 143100008
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RYCHLA EVOLUCE RODICOVSKYCH rDNA V ALLOTETRAPLOIDN{ LINII
SYNTETICKEHO TABAKU
RAPID EVOLUTION OF PARENTAL rDNA IN A SYNTHETIC TOBACCO
ALLOTETRAPLOID LINE

Kamila Skalickél, K. Yoong Limz, Roman Matyééekl, Blazena Koukalovél, Andrew R.
Leitch? & Ale§ Kovaiik'
'Institute of Biophysics, Academy of Sciences of the Czech Republic, 61265 Brno, Czech
Republic
e-mail: [skalicka@ibp.cz|
?School of Biological Sciences,Queen Mary University of London, E1 4NS, UK

Unidirectional gene conversion of rDNA units has occurred in the evolution of natural
tobacco (Nicotiana tabacum). In this paper we use synthetic tobacco line, Th37, 4n (N.
sylvestris x N. tomentosiformis), to study early rDNA evolution associated with
allopolyploidy. At least three classes of newly amplified rDNA unit variants were identified
(17/20 plants) and their presence was often accompanied by the complete elimination of ~
2000 copies of N. tomentosiformis donated rDNA units (15/20 plants). Novel rDNA units
were of N. tomentosiformis-type and contained rearranged subrepeats in the intergenic spacer.
The maternal N. sylvestris-derived units were unchanged except for some alteration in the
ratio of individual gene family members. A cytogenetic analysis revealed rDNA sites on M.
sylvestris-derived chromosomes S10, S11 and S12 and N. tomentosiformis-derived
chromosomes T3 and in some cases T4. An rDNA locus does not occur on N. tomentosiformis
chromosome 4. The locus on chromosome T4 of some hybrids correlates with the occurrence
of the novel units that probably amplified at the locus. Combined with an analysis of tobacco
cultivars the data indicate an initial burst of rDNA evolution associated with allopolyploidy
followed by slower process leading towards reduced complexity and decreased numbers of
rDNA variants.

Key words: evolution - gene conversion - ribosomal RNA genes - synthetic allopolyploids -
tobacco

RESEARCH AND DIAGNOSTIC APPLICATIONS OF IN SITU TECHNIQUES IN
TELOMERE BIOLOGY
VYZKUMNE A DIAGNOSTICKE APLIKACE TECHNIK IN SITU V BIOLOGII
TELOMER

Marie Skleniékovéz, Martina Dvorackova, Jifi Fajkusl’ 2
D Department of Functional Genomics and Proteomics, Masaryk University Brno, Kotlaiska
2, CZ-611 37 Brno, Czech Republic
? Institute of Biophysics of the Academy of Science of The Czech Republic, Kralovopolska
135, CZ-612 65 Brno, Czech Republic

Stable telomere maintenance is essential for indefinite cellular proliferation of
germline and tumour cells. In most cases, telomere synthesis is performed by nucleoprotein
enzyme complex of telomerase. Rarely, telomeres may also be maintained via alternative
(recombination-based) mechanism. While telomerase action in human tumour cells results in
stabilisation of telomeres shortened to their critical minimum length (2-5 kb), alternative
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lengthening results in long, sequentially heterogeneous telomeres (10-50 kb). Consequently
analysis of telomere lengths enables to distinguish between those two mechanisms.

There are several in situ techniques that can be used for the analysis of telomeres.
Fluorescent in situ hybridisation (FISH) on metaphase spreads as well as on extended DNA
fibres (fiber-FISH), FISH with using PNA telomere probes and Primed in situ labeling
(PRINS) will be shown and described. The availability of these techniques for analysis of
telomeres and subtelomeres on human cancer cells, especially on multiple myeloma cells, will
be discussed.

The research is supported by: IGA MZCR NC 7043-3, GA AVCR 8504010, MSM 143100008

DEXAMETHASONEM INDUKOVATELNY SYSTEM AKTIVACE TRANSKRIPCE
TRANSGENU U TABAKU
DEXAMETHASONE-INDUCIBLE TRANSCRIPTION ACTIVATION SYSTEM FOR
TRANSGENE EXPRESSION IN TOBACCO

Markéta Samalova, Ilan Moore, Todor Genkov, Jifi Malbeck, Bietislav Brzobohaty
Institute of Biophysics AS CR, Kralovopolska 135, CZ-61265 Brno, Czech Republic,
Department of Functional Genomics and Proteomics, Faculty of Science, Masaryk University,
Kotlarska 2, CZ-61137 Brno,

Department of Plant Sciences, University of Oxford, South Parks Road, Oxford, OXI 3RB,
UK,

Institute of Experimental Botany AS CR, Rozvojova 135, CZ-16502 Prague, Czech Republic

Transgene expression levels and expression patterns can be adjusted by combining the
protein coding region with a suitable promoter. A novel chemical inducible transcription
activation system for transgene expression has been tested in tobacco plants. The system is
based on an existing pOp/LhG4 system that allows a gene of interest to be activated after a
cross between reporter and activator lines. This system has been improved by adding a third
domain, the GR domain, into the activator construct. The hormone binding domains of
vertebrate steroid receptors, e.g. the GR domain, are thought to have repressive effects on
covalently linked neighboring domains in the absence of their ligands. Therefore, three
activator fusions were tested with the GR domain in different positions with respect to LhG4.
The ipt gene encoding isopentenyltransferase was used as a reporter to find out whether this
repressive effect of the GR domain is sufficient for complete inhibition of transcription of
physiologically strong transgenes such as the ipf gene.

The results confirmed that the fusion with the most desirable characteristics was the
fusion with the GR domain fused to the N-terminus of the activator construct. Plants
containing this fusion exhibited a low basal level of reporter activity and efficient induction
on application of the inducer. The inducible expression was stable over two generations and
the activators were normally inheritable according to Mendelian segregation ratio. The system
was sensitive to relatively low concentrations of dexamethasone applied. Neither
dexamethasone nor LhGR related toxic effects were observed even at the highest
concentration of the inducer used. However, the growth and development of tobacco
seedlings was delayed due ethanol used as a solvent for dexamethasone. The system could be
activated by a variety of methods. The degree of activation of the reporter gene could be
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controlled by using defined levels of inducer or different methods of treatment and resulted in
various types of phenotype of the plants.

In vitro treatment of tobacco plants overexpressing the ip¢ gene resulted in complete
morphological changes of the plants. The plants turned into teratoma-like structures unable to
produce roots, eventually. The cytokinin analysis of these plants showed that N-glucosides
were increased mostly. In soil, the inductive conditions resulted in a significant reduction of
root system and height of the plants, release of axillary buds from dormancy and emergence
of numerous lateral shoots, delayed flowering with reduced number of flowers, delayed leaf
senescence and chlorotic wrinkled leaves. The non-induced plants exhibited no morphological
changes.

This work was supported by grants IAA5004001, KSK5052113 and MSM 143100008 from the
Grant Agency of the Academy of Sciences of the Czech Republic, Academy of Sciences of the
Czech Republic and Ministry of Education of the Czech Republic, respectively.

CLASSIFICATION OF SOME LACTIC ACID BACTERIA ISOLATED FROM BEER

Altanzaya Yansanjav', Némec Miroslav', Ida Hollerova®
TKatedra mikrobiglogie, Prirodovédecka fakulta, MU, Tvrdého 14, 60200 Brno
2Vyzkumny Ustav Pivovarsky a Sladaisky, Lipovd 15, 120 44 Praha 2

Mankind began brewing beer in Mesopotamia around 2000 BC without any knowledge of
microorganisms or enzymes. Hop compounds were presumably introduced into beer as a
strong preservative of quality. Nevertheless, unwanted microorganisms still grow in beer,
including a few lactic acid and gram negative bacteria and wild yeasts which are able to grow
even in finished beer with a low concentration of nutrients and oxygen. These contaminants
bother consumers and cause economic losses to breweries. The major contaminants of Czech
beer are lactic acid bacteria. An API 50 CH kit was used to identify lactic acid bacteria but the
method gave doubtful results. Therefore protein profile analysis (SDS-PAGE) and ribotyping
were done for accurate identification of strains isolated from beer.

YACON (SMALLANTHUS SONCHIFOLIUS) LEAVES - ANTIOXIDANT AND
CYTOPROTECTIVE EFFECT ON RAT HEPATOCYTE.
LISTY JAKONU (SMALLANTHUS SONCHIFOLIUS) - ANTIOXIDACNI A
CYTOPROTEKTIVNI EFEKT NA POTKANI HEPATOCYT.

Katefina Valentova, Jitka Ulrichova, Vilim Simanek
Ustav lékaiské chemie a biochemie LF UP, Hnévotinskd 3, 775 15 Olomouc

Yacon (Smallanthus sonchifolius, Asteraceae) is a native Andean plant, cultivated for its
tubers throughout South America where they are commonly used by diabetics and persons
suffering from digestive problems. The tubers contain 1,2-B-oligofructans as main
saccharides, these are used as prebiotics to correct the intestinal flora and absorption of
elements such as calcium, magnesium and iron. Treatment for kidney problems and skin-
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rejuvenating properties also have been ascribed to this plant. Positive physiological properties
have also been attributed to yacon leaves in Brazil in particular, where the dried leaves are
used to prepare a medicinal (antidiabetic) tea. However, the only formal studies reported to
date on S. sonchifolius leaves include isolation of four kaurenoids and four sesquiterpene
lactones and investigation of the hypoglycemic activity of an aqueous extract in rats.

In this contribution, we describe:

1. The in vitro antioxidant effect of organic (I, II) and aqueous (III, IV) extracts from
Smallanthus sonchifolius leaves. All the extracts, as well as their main components,
demonstrate a strong DPPH and xanthin/xanthinoxidase (X/XOD) generated superoxide
radical scavenging effect and protective activity against tert-butylhydroperoxide-induced
peroxidation of mitochondrial and microsomal membranes from rat liver (Table 1).

2. The effect of extracts (I-IV) on rat hepatocytes isolated by two-step collagenase perfusion
of the liver. Protective effect of extracts against oxidative injury (terz-butylhydroperoxide and
allyl alcohol) was tested on hepatocyte primary cultures. The effect on gluconeogenesis from
different precursors (lactate/pyruvate, dihydroxyacetone and aspartate) was evaluated in
suspensions of rat hepatocytes in comparison with metformin (1,1-dimethylbiguanide). We
demonstrated a dose-dependent protective effect on rat hepatocytes in primary cultures in
concentrations ranging from 1 to 1000 pg/ml and a significant reduction of gluconeogenesis
in the presence of 10 mg/ml of an aqueous extract IV. Ongoing studies to evaluate the effects
of extracts on glycogenolysis on rats in vitro as well as in vivo are in progress.

Table 1: Antioxidant activities

DPPH | Microsomes ‘ Mitochondria X/XOD
Extract
IC 50 (png/ml) SOD (U/ml)
| 16.1+34 23.8+7.8 222493 248 £ 8.6
1I 243 +2.7 32.8+23 27.6+9.9 29.1+10.2
J 11 31.1+1.4 361.1 £24.6 212.8+13.5 305+ 124
v 33.4+0.8 465.3+13.9 404.1 £57.9 34.84+10.5

This work was supported by the Grant Agency of the Czech Republic (grant No.
303/01/0171), Ministry of Industry and Commerce (grant No. FD-K/096) and Ministry of
Education of the Czech Republic (MSM 151100003).

DVOUROZMERNA ELEKTROFOREZA V ANALYZE PROTEOMU ARABIDOPSIS
THALIANA: NA POCATKU DLOUHEHO PRIBEHU
TWO-DIMENSIONAL ELECTROPHORESIS IN ANALYSIS OF 4RABIDOPSIS
THALIANA PROTEOME: A BEGINNING OF A LONG STORY

Pavlina Vanova, Gabriela Bohmova, Hana Kone¢na, Zbyn¢k Zdrahal, Bretislav Brzobohaty

Department of Functional Genomics and Proteomics, Faculty of Science, Masaryk University,
Kotlarska 2, CZ-61137 Brno, Czech Republic

An experimental set-up to analyse dynamics of proteome changes in response to
regulated changes in endogenous levels of plant hormones cytokinins is being established. In
long-term, the proteome-based approach is expected to deepen our knowledge of biological
functions of cytokinins. As the first step, the classical proteome analysis approach based on
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protein separation by 2-D electrophoresis followed by protein digestion and identification by
mass spectrometry was optimised for a model plant — Arabidopsis thaliana.

We will report results of optimisation of (i) a whole-protein extraction protocol, (ii)
conditions for the isoelectric focusing (IEF; the first dimension), and (iii) conditions for the
sodium dodecyl sulphate polyacrylamide gel electrophoresis (SDS-PAGE; the second
dimension). Successful 2-D electrophoretic separation of proteins of Arabidopsis thaliana
protein extracts allowed us to select several protein spots for identification by mass
spectroscopy of the corresponding proteins. The proteins in the selected spots were in-gel
digested with trypsin and resulting peptides were subjected to MALDI-TOF MS analysis.
Identified proteins (e.g. myrosinase precursor) will serve as valuable reference markers (pl,
MW) for subsequent characterisation of yet unknown proteins.

This work was supported by grants MSM143100008 and FRVS 796/2003 from the Ministry of
Education of the Czech Republic.

MULTIENZYME ELECTROCHEMICAL ARRAY SENSOR FOR DETERMINATION
OF PHENOLS AND PESTICIDES

Renéta Solna', Svetlana Sapelnikova®, Petr Skladal', Jenny Emnéus®, Tautgirdas Ruzgas®
! Department of Biochemistry, Masaryk University, Kotlaiskd 2, 611 37 Brno, Czech Republic
? Department of Analytical Chemistry, Lund University, P.O. Box 124, 221 00 Lund, Sweden

Determination of phenols and pesticides (organophosphates and carbamates) posses a
high environmental importance; some of them exhibit fairly high toxicity. Bioanalytical
assays including biochemical sensors appear as a reliable alternative to the classical
instrumental methods for these toxic compounds; the potential advantages include relatively
low cost of operation, the potential of miniaturisation and the rapid and simple detection
providing the possibility of fast screening purposes.

The screen-printed four-electrode array system was developed for determination of

phenols and pesticides using immobilised tyrosinase, peroxidase, acetylcholinesterase and
butyrylcholinesterase. Acetylthiocholine chloride was chosen as substrate for cholinesterases
to measure inhibition by pesticides, hydrogen peroxide served as co-substrate for peroxidase
to measure phenols. The compatibility of hydrolases and oxidoreductases working in the same
array was studied. The detection of p-cresol, catechol and phenol as well as of pesticides
including carbaryl, heptenophos and fenitrothion was performed in flow-through and steady
state arrangements. In addition, the effects of heavy metals (Cu®", Cd*", Fe’"), fluoride (NaF),
benzene and dimethylsulphoxide on cholinesterase activities were evaluated.
The achieved relative standard deviations values obtained for the flow system were below 5 % for the
same sensor and less than 15 % within a group of 5 sensors; for the steady-state system, RSDs were
approximately twice higher. One assay was completed in less than 5 min. The limit of detection for
catechol using tyrosinase was equal to 0.35 and 1.7 uM in the flow and steady-state systems,
respectively. On the contrary, lower limits of detection for pesticides were achieved in the steady state
system - carbaryl 22 nM (4.5 pg/l), heptenophos 0.72 nM (0.18 pg/l) and fenitrothion 13 nM (3.8
ug/l). The compatibility of the above mentioned enzyme array enables to apply the developed
multichannel biosensors for evaluation in real samples.

This work has financially supported by the European Commission (project INTELLISENS, contract number:
QLK3-2000-01481).
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IN VITRO CLONING AND EXPRESSION OF ACTINOBACILLUS
PLEUROPNEUMONIAE GENE FOR APX II PROTEIN
IN VITRO KLONOVANI A EXPRESE GENU PRO APX II PROTEIN BAKTERIE
ACTINOBACILLUS PLEUROPNEUMONIAE

Burdychova R'., Rychtera M'., Barto§ M?,
"Faculty of Chemistry, Brno University of Technology, Purkyiiova 118, 612 00 Brno
‘Genex CZ, s. r. 0., Podstranskd 74, 627 00 Brno

Actinobacillus pleuropneumoniae (A. pleuropneumoniae) is a Gram-negative bacterium
which is the etiological agent of porcine pleuropneumonia, an acute or chronic respiratory
infection affecting pigs of all ages. Epidemiological data suggest, however, that virulence of
this bacterium is strongly correlated with the presence of Apx toxins (1). Discoveries on the
immunogenicity of A. pleuropneumoniae Apx toxins in infected pigs have stimulated studies
trying to achieve protection from A. pleuropneumoniae by use of these toxins. Results of the
studies using various combinations of exotoxins and membrane proteins (2) have shown the
vaccine containing Apx I, Apx II, and Apx III toxins to provide most efficient protection from
infection with all 4. pleuropneumoniae serotypes (3).

In this study, the recombinant Actinobacillus pleuropneumoniae Apx Il protein was produced
for this purpose. The gene coding Apx II toxin was amplified from the A. pleuropneumoniae
serotype 4 DNA using polymerase chain reaction (PCR).

The resulting fragment (2871 bp) was cloned in the pCRT7/NT TOPO cloning vector
(Invitrogen, The Netherlands) under the control of strong, inducible T7 promoter and
introduced into chemically competent E. coli cells. The presence of insert was confirmed by
PCR screening and sequencing after the propagation of recombinant DNA in E. coli cells.
Small-scale expression studies of 10 of the clones were used to select the best Apx II
producing culture. The largest amount producing clone was used for large-scale production in
bioreaktor. The Apx II production reached a level of 4,5 mg/litre over an expression period of
3h.

The ease of this expression system and low costs makes it possible to produce Apx II in large
amounts to further study the role of Apx II in physiological processes.

[1] Jacobsen MJ, Nielsen JP, Nielsen R. Comparation of virulence of different
Actinobacillus pleuropneumoniae serotypes and biotypes using an aerosol infection
model. Vet. Microbiol. 1996:49(34):159-68.

[2] Devenish J., Rosendal S., Bosse JT. Humoral antibody response and protective
immunity in swine following immunization with the 104-kilodalton hemolysin of
Actinobacillus pleuropneumoniae. Infect. Immun. 1990;58(12):3829-32.

[3] Van den Bosh JF., et al. Heterologous protection induced by an A. pleuropneumoniae
subunit vaccine. Proc. Int. Pig Vet. Soc. 1990:11:11.
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AGE PRODUCTS FORMATION AS A RESULT OF IN VITRO GLYCATION OF
AMINOTRANSFERASES
TVORBA AGE PRODUKTU JAKO DUSLEDEK GLYKACE AMINOTRANSFERAS
V PODMINKACH IN VITRO

Beranek Martin, DrSata J aroslavl, Palicka Vladimir
Institute of Clinical Biochemistry and Diagnostics, Faculty Hospital, 50005 Hradec Kralove
and ' Charles University Faculty of Pharmacy and the Research Centre LNOOB125, Hradec
Kralove; beranek@lfhk.cuni.cz

It is known that aminotransferases incubated in the presence of high concentrations of
monosaccharides lost their catalytic activities according to the type of sugar present in the
incubation mixture, the reaction temperature and the duration of such experiment. The object
of this study is to find whether advanced glycation product (AGE) formation is associated to a
long-term aminotransferase glycation reaction (up to 51 days) performed in vitro under
various experimental conditions.

Commercially available purified alanine aminotransferase (ALT, EC 2.6.1.2) and aspartate
aminotransferase (AST, EC 2.6.1.1) (Sigma, St. Louis, MO, USA) were incubated in the
presence of D-fructose at final concentrations of 50 mmol/l and 500 mmol/l for 51 days.
Reaction temperatures were 4 °C, 25 °C or 37 °C. Changes in catalytic activities of both
enzymes were measured on a Hitachi 917 analyzer (Roche Diagnostics, Mannheim, Germany)
during the whole incubation period. After 51 days a spectrofluorometric analysis was carried
out on a LS-50B fluorescence spectrometer (Perkin Elmer, Norwalk,USA). Excitation at 370
nm and emission at 440 nm characterising AGEs formation were selected. As a control
sample the appropriate enzyme in 0.1 M phosphate buffer (pH 7.4) was used.

Emission fluorescence spectra found a higher fluorescent signal at 440 nm in the 500 mM D-
fructose ALT samples at all reaction temperatures (114.3 fluorescence units per mg protein
{fU/mg} at 4 °C; 159.0 fU/mg at 25 °C; 280.5 fU/mg at 37 °C) than in the ALT samples
containing 50 mM D-fructose (37.5 fU/mg; 42.9 fU/mg; 65.4 fU/mg) and in the ALT control
sample (7.5 fU/mg; 12 fU/mg; 8.4 fU/mg). Residual catalytic activities of ALT on
experimental day 10, expressed in ratio to the control sample, were: 1) 67% at 4 °C; 0% at 25
°C; 0% at 37 °C in the 500 mM D-fructose samples, and ii) 99%; 24%; 0% in the 50 mM D-
fructose samples. Measurement on day 51 did not find any ALT activity in all the ALT
samples containing D-fructose.

The AST samples with 500 mM D-fructose also showed a higher fluorescence at 440 nm
(85.8 fU/mg at 4 °C; 111.6 fU/mg at 25 °C; 144.4 fU/mg at 37 °C) than the 50 mM D-fructose
AST samples (23.8 fU/mg; 28.8 fU/mg; 33.8 fU/mg) and the AST control (5.6 fU/mg; 6.4
fU/mg; 6.2 fU/mg). Relative residual catalytic activities of AST on day 10 were: 1) 97% at 4
°C; 31% at 25 °C; 5% at 37 °C in the 500 mM samples, and ii) 104%; 90%; 36% in the 50 mM
samples. On day 51 the residual activities were 60%; 0%; 0% in the 500 mM samples and
100%; 33% and 0% in the 50 mM samples.

Our results demonstrate that aminotransferases incubated in a medium containing D-fructose
are subject to varying degrees of their modification caused glycation that are followed by a
consequent creation of AGE products. Our findings could contribute to a possibility of in vitro
modelling antioxidative effects of new pharmacologically active substances in the future.

The study was supported by the research project MSM 111600002 of the Czech Ministry of
Education.
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THE EXPLANATION OF THE INHIBITION EFFECT OF ELLIPTICINE ON
CYTOCHROMES P450

Marie Stiborovél, Dagmar Aimovél, Tereza Dlouha'and Eva Frei®
"Department of Biochemistry, Faculty of Science, Charles University, Albertov 2030, 128 40
Prague 2, The Czech Republic
’Department of Molecular Toxicology, German Cancer Reserach Center, Im Neuenheimer
Feld 280, 69 120 Heidelberg, Germany

Ellipticine (5,11-dimethyl-6H-pyrido[4,3-b]carbazole) and several of its derivatives isolated
from Apocyanaceae plants (i.e. Ochrosia borbonica, Excavatia coccinea) are alkaloids
exhibiting significant antineoplastic and anti-HIV activities. Cytochromes P450 (CYP) are
believed to be the major enzymes catalyzing the metabolism of ellipticine. We described that
CYP-dependent metabolism of ellipticine leads to activation of this agent to more efficient
metabolite(s) forming DNA adducts [1,2]. This implicates the potential importance of several
CYPs in producing these more active antitumor metabolite(s). Ellipticine was also found to be
an inhibitor of cytochromes P450, frequently used as a “selective” inhibitor of one of the
cytochrome P450, CYP1A1. Although ellipticine was reported to be a selective and strong
inhibitor of CYP1A1, we found that its inhibitory potential is non-specific.

Ellipticine binds with affinity greater than most other compounds known to interact with
CYPs. Ellipticine interacts with CYPs of microsomes isolated from livers of uninduced rats
and those of rats pre-treated with B-naphthoflavone (B-NF) (enriched with CYP1A1/2),
pregnenolon 16 a-carbonitril (PCN) (enriched with CYP3A1/2), phenobarbital (PB) (enriched
with CYP2B1/2) and ethanol (enriched with CYP2E1) exhibiting a reverse type I binding
spectrum (Apax 430 nm). The apparent dissociation constant (K) values, reflecting the affinity
of ellipticine to microsomal CYPs, were 1.44, 2.38, 5.71, 16.63 and 2.26 UM, respectively.

Control, 3 -NF-, PB-, ethanol- and PCN-induced microsomal CYP activities are inhibited
by ellipticine. A degree of CYP inhibition by the compound was quantified. Ellipticine is the
most potent inhibitor for CYP3A-dependent 6[3—hydroxylation of progesterone (K;=0.021
M), followed by CYPI1A1/2-dependent EROD activity (K;=0.038 pM) and CYP2B-
mediated PROD activity (K;=0.05 uM). Elliptine acts as a non-competitive or mixed-type
inhibitor of these enzymes. Lower, but measurable, inhibition was detected for 1’
hydroxylation of bufurarol, 21-hydroxylation of progesterone and 6-hydroxylation of
chlorzoxazone catalyzed by CYP2D, CYP2C and CYP2EI, respectively.

The results indicate that degrees of inhibition by ellipticine might be explained by its
differential potency to bind to individual CYP or its inhibition of another enzyme of the
microsomal system, NADPH:CYP reductase. The exact mechanism responsible for CYP
inhibition by ellipticine is discussed.

References

1) Stiborova M., Bieler C.A., Wiessler M., Frei E.: Biochem. Pharmacol., 62, 1675-1684
(2001).

2) Frei E., Bieler C.A., Arlt V., Wiessler M., Stiborova M.: Biochem. Pharmacol., 64, 289-
295 (2002)..

Supported by Grant Agency of the Czech Republic (grant 203/01/0996) and the Ministry of
Education of the Czech Republic (grant MSM 1131 00001).
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AMYLIN — MOZNE VYUZITI V LECBE OSTEOPOROZY
AMYLIN — A POSSIBLE IMPLICATION IN THE TREATMENT OF OSTEOPOROSIS

Bronsky, J. !, Pechova, M. ', Zadina, J.', Cepova, J. ', Bartaskova, D.? a Priga, R. '
! Ustav klinické biochemie a patobiochemie UK 2.LF a FN Motol, V Uvalu 84,
150 06, Praha 5
? I interni klinika UK 2.LF a FN Motol, V Uvalu 84, 150 06, Praha 5

Amylin je polypeptidovy hormon produkovany v pankreatickych beta-buiikéch, ktery
nalezi do skupiny calcitonin gene-related peptidi. Mezi amylinem a kalcitoninem je 20%
sekvencni homologie a mezi amylinem a calcitonin gene-related peptidem 44%.
V experimentu na hlodavcich amylin a jeho fragment pii dlouhodobé aplikaci stimuluji
proliferaci osteoblastli, inhibuji kostni resorbci a zvySuji kostni densitu a mnozstvi kostni
tkang.

V nasem experimentu jsme meéfili plazmatické hladiny celkového amylinu a jeho
fragmentu (1 — 20) u pacientli s osteoporozou (n = 28; 3 muzi, 25 zen; prumérny vék 65 let),
diabetem mellitem ILtypu (n = 10; 5 muzl, 5 Zen; 64 let) a v kontrolni skupiné (n = 24; 11
muzu, 13 zen; 53 let) s pouzitim ELISA kitu s immunofluorescenc¢ni detekci (Linco).

Plazmatické hladiny celkového amylinu u pacientli s osteopordézou se pohybovaly v
rozmezi 3,329 + 0,462 pmol/l (mean + SEM), u pacientt s diabetem ILtypu 6,292 + 1,465
pmol/l a u kontrolni skupiny 8,479 + 3,122 pmol/l. Plazmatické hladiny byly signifikantné
nizs§i u pacientil s osteoporézou nez u pacienti s diabetem (p < 0,05). Plazmatické hladiny
amylinového fragmentu (1 — 20) u pacientii s osteoporézou (n = 28) byly 2,509 + 0,869
pmol/l, u pacientii s diabetem Il.typu (n = 12) 4,147 + 0,946 pmol/l a v kontrolni skupiné (n =
5) 13,5 + 3,935 pmol/l. Plazmatické hladiny byly signifikantn€¢ niz§i u pacientl
s osteoporozou nez u pacientt s diabetem (p < 0,01) a nez u kontrolni skupiny (p < 0,001).

U pacientil s osteopordzou jsme nalezli snizené plazmatické hladiny amylinu. Deficit
amylinu u téchto pacientl muze pfispivat k rozvoji osteoporotickych zmén. Amylin by m¢l
proto byt zkouman v souvislosti s farmakoterapii osteoporozy.

Prdce byla podporena Institutem DANONE a vyzkumnym zamérem VZ MSMT 111300003.

ANALYZA POLYMORFISMU DNA MARKERU U PRIRODNICH POZDNE
KVETOUCICH LINI ARABIDOPSIS THALIANA
THE ANALYSIS OF DNA POLYMORPHISM IN NATURAL LATE FLOWERING
GENOTYPES OF ARABIDOPSIS THALIANA

Martina Dadejova, Pavel Lizal, Jifina Relichova
Masarykova Univerzita Brno, Prirodovédecka fakulta, Katedra genetiky a molekuldrni
biologie, Kotlarska 2, 611 37, Brno, Ceska republika

Cilem této prace bylo urcit polymorfismus u vybranych DNA markerti mezi péti pfirodnimi
pozdné kvetoucimi liniemi zjizni Moravy (Je-4, Je-18, Je-27, Je-28 a Hod) a deviti
laboratornimi liniemi (Col, Ler, §96, Di-G, H55, En-2, La-O, Nd-O a Ws) Arabidopsis
thaliana. Vysledky budou vyuzity pro kiizeni vhodnych linii za ucelem mapovani genti
zpisobujicich pozdnost v pfirodnich populacich.
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Urceni mapové pozice genu spociva ve stanoveni ¢etnosti rekombinace sledovaného znaku
s markerem. V nasi laboratofi k témto ucelim vyuzivame tzv. DNA markera zalozenych na
PCR, ptredev§im SSLP (simple sequence length polymorphisms) markery. Jednd se o
repetitivni sekvence, jejichz pocet opakovani se 1i$i u riznych genotypu. Pfi vazbové analyze
je vzdy kiiZena rostlina s mapovanym znakem s rostlinou standardniho genotypu, pficemz oba
genotypy musi byt v SSLP markeru vzajemné polymorfni.

Polymorfismus byl sledovan u tfinacti mikrosatelitnich markerti, které rovnomérné pokryvaji
cely genom A. thaliana - nga 280, ATPASE, nga 1145, nga 168, nga 162, GAPADb, nga6, nga
1111, nga 1139, nga 1107, nga 225, nga 139 a SO191. U vSech linii byla pro jednotlivé
markery provedena PCR a produkty byly zviditelnény pomoci agar6zové elektroforézy. Délka
mikrosatelitnich sekvenci u jednotlivych linii byla uréena programem ANAGEL 1.2.

Na zaklad¢ zjisténého polymorfismu pozdnich genotypt a laboratornich linii bylo navrzeno
pro vSech pét pozdnich genotypii kiiZzeni se standardem Col a Ler. Dale byla pro vSechny
pozdné kvetouci genotypy (s vyjimkou Je-4) navrzena jest¢ dalsi dveé kiizZeni tak, aby byl pfi
mapovani pokryt cely genom.

Tato prace vznikla za financni podpory Vyzkumného zameéru MSM CEZ:J07/98:143100008.

IDENTIFIKACE GENU PRO ENDOLYZIN POLYVALENTN{HO
STAFYLOKOKOVEHO BAKTERIOFAGA 812
IDENTIFICATION OF GENE CODING FOR ENDOLYSIN OF POLYVALENT
STAPHYLOCOCCAL PHAGE 812

Petr Kaépérekl, Roman Pantﬁéekl, Martin J. Loessnerz, Markus Zimmerz, Jif Dogkar!
"Katedra genetiky a molekuldrni biologie PFF MU v Brné, Kotldiské 2, 611 37 Brno
*Institut fiir Mikrobiologie, FML Weihenstephan, Technische Universitit Miinchen,

Weihenstephaner Berg 1, D- 85354 Freising — Weihenstephan, Germany

Féag 812 je virulentni polyvalentni stafylokokovy bakteriofag. Ve smési se svymi mutantami
je schopen lyzovat az 95% kment S.aureus subsp. aureus a 43 % kmend raznych druhd
koagulaza negativnich 1 pozitivnich stafylokokt. Vyznam fagh se Sirokym rozmezim hostitele
spociva naptiklad v jejich vyuziti ve fagové terapii. NaSe studie je zaméfena na identifikaci a
bliz§i charakterizaci genomovych sekvenci a genil, které maji vztah k Sirokému rozmezi
hostitele téchto fagii. Mezi né patii zejména geny, jejichz produkty se vyznacuji lytickymi
vlastnostmi. Byly klonovany a sekvenovany putativni geny pro endolyzin (492 aa) a holin
(167 aa), které umoznuji uvolnéni virionit faga 812 z hostitelské bunky. Oba geny vykazuji
vysoky stupent homologie s pfislusSnymi geny jinych bakteriofagh. Gen pro endolyzin je
pferusen intronem kodujicim putativni endonukledzu. Metodou RT-PCR byla v infikovanych
stafylokokovych buitkach prokazana ptfitomnost mRNA pro endolyzin s vystiizenym
intronem. Intron v genu pro endolyzin teoreticky umoziiuje expresi samostatné N-terminalni
domény, coz mlZe ptispivat k Sirokému rozmezi hostitele faga 812.

Prace byla podporovina grantem MSM CR 1431000008.
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CASTECNA CHARAKTERIZACE MAJORITNI ALKALICKE FORMY
EXTRACELULARNI{ POLYGALAKTURONASY PRODUKOVANE AUREOBASIDIUM
PULLULANS
THE PARTIAL CHARACTERIZATION OF MAJORITY BASIC FORM OF
EXTRACELLULAR POLYGALACTURONASE PRODUCED BY AUREOBASIDIUM
PULLULANS

Jifina Omelkova™®, Maria Dzurova, and Eva Stratilova
*Faculty of Chemistry of Technical University of Brno, Purkyiiova 118, CZ— 612 00 Brno,
Czech Republic
Institute of Chemistry of Slovak Academy of Sciences, Dubravska cesta 9, SK — 842 38
Bratislava, Slovakia

Polygalacturonase with isoelectric point about 9.5 produced in first phases of growth of some
strains of Aureobasidium pullulans was obtained as single active band on thin-layer
isoelectrofocusing gel utilizing controlled cultivation of strain CCY 27-1-111. The
cultivation was followed by the precipitation of pectin cultivation medium with ammonium
sulphate and ethanol, desalting on Sephadex-G25 Medium, and the purification of enzyme
form with ion-exchange and gel-permeation chromatography.

The pH optimum of characterized polygalacturonase was 4,6, Mr evaluated by gel
permeation chromatography was about 33 000 and the optimum of temperature 48°C. It was
stable until 40°C, at higher temperatures its activity rapidly decreased. Pectate as polymeric
substrate as well as oligogalacturonides were used for the evaluation of type of the enzyme.
Its affinity towards polymeric substrate was very high (Km = 7,92 . 10° mol . 1 ', Vi =
0,529 pmol . min™" ). The evaluation of the action pattern on pectate showed highly random
degradation of glycosidic bonds. This is typical for endoenzymes (EC 3.2.1.15), because
50% of decrease of viscosity corresponded to about 2% of degraded glycosidic bonds of the
substrate. The action pattern on oligomeric substrates seemed to be similar to that of
polygalacturonases produced by fungi. Active site of enzyme consists of four binding sites
with active site situated between first and second binding site. Nevertheless, this fact should
be confirmed utilizing modified oligogalacturonides.

Acknowledgement. This work was supported by the VEGA grant No. 2/7142/20.

STUDY OF ELLIPTICINE POTENTIAL TO INDUCE CYTOCHROMES P450

Marie Stiborovél, Tereza Dlouhél, Dagmar Aimovél, Vaclav Martinekl, Martina Rupertovél
and Eva Frei’
"Department of Biochemistry, Faculty of Science, Charles University, Albertov 2030, 128 40
Prague 2, The Czech Republic
’Department of Molecular Toxicology, German Cancer Reserach Center, Im Neuenheimer
Feld 280, 69 120 Heidelberg, Germany

Ellipticine (5,11-dimethyl-6H-pyrido[4,3-b]carbazole) and several of its derivatives isolated
from Apocyanaceae plants (i.e. Ochrosia borbonica, Excavatia coccinea) are alkaloids
exhibiting significant antineoplastic and anti-HIV activities. Cytochromes P450 (CYP) are
believed to be the major enzymes catalyzing the metabolism of ellipticine. We described that
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CYP-dependent metabolism of ellipticine leads to activation of this agent to more efficient
metabolite(s) forming DNA adducts [1,2]. This implicates the potential importance of several
CYPs in producing these more active antitumor metabolite(s). The aim of the present work is
to study whether ellipticine could influence the expression of the major enzymes oxidizing
this drug, cytochromes P450.

In order to investigate the induction potential of ellipticine for cytochromes P450, Wistar
male and female rats were treated with 4, 40, 80 and 120 mg ellipticine per kg of body weight.
Because ellipticine was found to bind to aryl hydrocarbon (Ah) receptor, which is known to
be responsible for induction of several enzymes including CYP1A1/2, we examined the
expression levels of these CYPs in rat livers. Furthermore, the effect of ellipticine on
expression of CYP2B1/2, 3A1/2 and 2El enzymes were also investigated. Selective
antibodies against rat CYP1A1, rabbit CYP2B4 and 2E1, and human CYP3A4 were utilized
in this study. An expression of proteins of CYP1A1/2 in rat livers of both sexes is strongly
induced by treating of animals with ellipticine. The expression levels of these enzymes in
treated rats are one order of magnitude higher than those in control animals. Analogously, the
increase of CYP1A1/2 expression correlates with an increase of ethoxyresorufin O-deethylase
activity, a marker for CYP1A1/2, or with that of oxidation of Sudan I, a marker for the
CYPIAL1 activity. The CYP1A1/2 induction is strongly dependent on concentration of
ellipticine applied to experimental animals and on the time of their exposition. The induction
of other isoforms of cytochromes P450 (CYP2B, 2EI, 3A) is much lower than that of
CYP1AL1/2.

The results indicate that a long-term treatment of humans with ellipticine might stimulate
its pharmacological efficiency against cancer diseases.
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(2001).
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ANTIMUTAGENNI{ UCINKY ZELENEHO CAJE

'Hladikova R., 'Mikulcova A., 'Ptacek P., 'Marova 1., “Némec M.
! Chemickd fakulta VUT Brno, Purkyriova 118, 612 00 Brno
’Prirodovédecka fakulta MU Brno, Tvrdého 14, 602 00 Brno

Cilem préace je studium antimutagennich a antioxida¢nich vlastnosti vodného extraktu
zelen¢ho Caje. Zeleny cCaj predstavuje bohaty zdroj latek s antioxidacnim a potencialné
antimutagennim charakterem. Kvantitativni analyza téchto latek v testovanych extraktech
byla provedena pomoci metody RP-HPLC. Pro studium biologickych ucinkll extraktd
zeleného Caje byly pouzity Ctyfi nezavislé testy genotoxicity: 1.) Amestv test na kmeni
Salmonela typhimurium TA98, 2.) Cytogeneticka analyza lidskych perifernich lymfocytt, 3.)
test na kvasinkdch Sacharomyces cerevisiae D7 a 4.) test na jednobunéném organizmu
Euglena gracilis. Animutagenita extraktli byla hodnocena jako jejich schopnost inhibovat
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mutagenni U¢inkz referencnich mutagenii. Antioxidacni kapacita extrakti byla analyzovana
kitem ,, Total antioxidant status* firmy Randox.

Zeleny c¢aj nevykazoval Zadny toxicky efekt pro pouZzité organismy (buriky). Ve vSech
pouzitych biologickych testech byla prokdzana vysoka antimutagenni aktivita zeleného Caje.
Kromé toho byl potvrzen antimutagenni potencial standardnich cajovych katechinti [(-
)katechin a (—)katechin-gallat]. U vSech testovanych latek byla také potvrzena vysoka
antioxidac¢ni kapacita.

DIAGNOSTIC OF INVASIVE MENINGOCOCCAL DISEASE BY PCR METHOD AND
DYNAMICS OF PCR DETECTION OF MENINGOCOCCAL DNA
(DIAGNOSTIKA INVAZIVNIHO MENINGOKOKOVEHO ONEMOCNEN{ METODOU
PCR A DYNAMIKA PCR DETEKCE MENINGOKOKOVE DNA)

E. Jindfichova "2, V. MareSova %, P. K¥izova ', J. Kalmusova ', O. Dzupova
! National Reference Laboratory for Meningococcal Infections, National Institute of Public
Health, Srobdrova 48, 100 42, Prague 10
2 I*' Clinic of Infectious Diseases, University Hospital Bulovka, Budinova 2, 180 81, Prague 8
The invasive meningococcal disease still belongs to serious life threatening diseases
with high letality. The PCR method is widely used for the detection of the Neisseria
meningitidis (N.m.), but the dynamics of PCR positivity was not studied yet. We describe first
results of our project, which is focused on the determination of time-period after the onset of
antibiotic therapy (a.0.ATB) when the DNA of N.m. is still detectable in various clinical
materials.. The dynamics of PCR was evaluated in the relationship to the clinical course of the
illness and compared to classical diagnostic methods. The evaluation of PCR positivity in
cerebrospinal fluid (CSF) and blood a.0.ATB is useful for assessment of correct and reliable
diagnostic schemes during serious infections by invasive pathogens. Conventionally used
methods are highly influenced by the introduced antibiotic therapy and obtained results are
usually negative already after several hours.

We assessed the dynamics of the PCR in 18 patients hospitalized at the clinic of
infectious diseases with laboratory confirmed invasive meningococcal disease (sepsis and / or
meningitis). The CSF was collected in the day of admission and control CSF samples during
the hospitalization according to health status. Blood samples were collected from the 1% to the
7t day of hospitalization. The DNA was isolated by Qiagen kit and nested PCR method was
used. PCR products were detected on the 2% gel electrophoresis. We performed the PCR in
28 CSF and 63 serum samples.

CSF: In the day of admission, 17 of 18 CSF samples were positive, 5 of them after the
onset of antibiotic therapy (2 of them 1 day a.0.ATB., 2 of them 2 days a.0.ATB, 1 of them 3
days a.0.ATB) In 13 patients control lumbar punction was performed, 5 with positive (2 of
them 3 days a.0.ATB, 1 of them 6, 7, days a.0.ATB) and 8 with negative result (2 of them 5
days a.0.ATB, 3 of them 6 days a.0.ATB, 1 of them &, 12, 13 days a.0.ATB).

Serum: In the day of admission, 7 of 13 serum samples were positive, 3 of them

a.0.ATB (2 day a.0. ATB). In samples collected 3 or more days a.0.ATB the DNA of the N.m.
was not detected.
Till the 3" day a.0.ATB the majority of samples are positive. The longest period, when we
confirmed etiologic agens was 7 day a.0.ATB. The evidence of presence of the pathogen and
the identification of the serogroup serves as an important resource for epidemiological
analysis and may result in valuable nation-wide surveillance.

46



IDENTIFIKACE MEZIDRUHOVYCH BARIER KRIiZITELNOSTI RODU TRIFOLIUM
IDENTIFICATION OF INTERSPECIFIC BARRIERS IN TRIFOLIUM

Barbara Jungmannov4, Jana Repkova,

Masarykova univerzita v Brne, Prirodovédecka fakulta, Katedra genetiky a molekularni
biologie, Kotlarska 2, 611 37 Brno.

U rodu Trifolium se v ptirozenych podminkach setkdvame se spontdnnim vznikem
mezidruhovych hybridii jen velmi vzacné. Ziskani hybridii tohoto typu je ale dilezité
z hlediska praktického vyuziti ve Slechténi. Mezidruhova hybridizace umoziuje kombinovat
geny vramci riznych druhi a tim introdukovat Zzadouci vlastnosti do kulturnich druht.
Trifolium pratense je kulturni druh s nizkou odolnosti vii¢i chorobam a chladu. Naproti tomu
plané druhy jako T .alpestre, T. medium a T. sarosiense jsou druhy znacné rezistentni
k riznym virovym a houbovym chorobdm 1 vi¢i vymrzani. Diky témto znakiim jsou
perspektivni z hlediska vyuziti jejich genofondu. Pfitomnost bariér kiizitelnosti komplikuje
ziskavani mezidruhovych hybrida. Tyto bariéry mohou byt ptfekonany netradicnimi metodami
in vitro, napt. embryokulturami.

Cilem préace je sledovani prezygotickych a postzygotickych bariér inkompatibility po
mezidruhovém ktizeni 7. pratense s planymi druhy 7. alpestre, T. medium a T. sarosiense.
K prezygotickym bariéram patii neschopnost pylu kli¢it na blizn¢ a neschopnost pylové 1acky
prorustat ¢nélkou. Postzygotické bariéry zahrnuji poruchy ve vyvoji endospermu a embrya.
Kulturni druh 7. pratense byl zastoupen 5 diploidnimi a 14 tetraploidnimi genotypy. Jako
plané druhy pro reciprokéd kiizeni byly vyuzity T.alpestre, T. medium a T. sarosiense. Pro
hodnoceni prezygotickych bariér byla vyuzita metoda barveni kaldzy v pylovych lackach
anilinovou modii. Prezygotické bariéry byly prokdzény po kiiZenich, ve kterych byly
diploidni genotypy 7. pratense pouzity jako matefské s planymi druhy 7. alpestre a T.
medium. V reciprokych kitizenich, ve kterych byly jako matetské pouzity plané druhy, byly
prezygotické bariéry pozorovany u 7. medium a T. sarosiense. U tetraploidnich genotypi 7.
pratense byly sledovany prezygotické bariéry jen v né€kolika ptipadech, kdy jako mateiska
rostlina byla 7. sarosiense.

Pro sledovani postzygotickych bariér byla vypracovana a optimalizovdna metoda
projasnovani rostlinnych pletiv s vyuzitim chloralhydratu. Jako alternativa bylo dale
optimalizovano projasiiovani pomoci benzyl benzoatu s dibutyl ftalastem (BBD). K
pozorovani byl vyuzit mikroskop s Nomarského optikou. Obé metody projasiiovani umoziuji
identifikovat vyvojovou fazi, ve které dochdzi kaborci embrya a tim lokalizovat
postzygotickou bariéru. Dalsi prace bude zaméiena na vytipovani perspektivnich kombinaci
kiizeni, kterd budou vhodnd pro exstirpaci hybridnich embryi a jejich dopéstovani
v podminkach in vitro.

Vysledky wuvadené v této publikaci byly ziskany za financni podpory projektu MSM 143
100008 udeleného Ministerstvem Skolstvi, mladeze a télovychovy Ceské republiky.
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IDENTIFIKACE BAKTERII DRUHU BIFIDOBACTERIUM LONGUM POMOCI
POLYMERAZOVE RETEZOVE REAKCE A RESTRIKCNI ANALYZY
AMPLIFIKOVANE RIBOZOMALNI DNA (ARDRA)
IDENTIFICATION OF BIFIDOBACTERIUM LONGUM BY POLYMERASE CHAIN
REACTION AND AMPLIFIED RIBOSOMAL DNA RESTRICTION ANALYSIS

J. Kiizova, A. Spanova, B. Rittich
Masarykova univerzita v Brné, Prirodovédecka fakulta, Katedra mikrobiologie, Tvrdého 14,
60200 Brno

Z rozséahlé skupiny bakterii mlééného kvaSeni maji jen n€které rody, druhy, respektive kmeny
vlastnosti probiotik, prospésnych lidskému zdravi. Proto je dualezité zvolit vhodnou metodu
pro jejich identifikaci.

Metoda ARDRA (restrikéni analyza amplifikované ribozomalni DNA) vyuziva amplifikaci
oblasti DNA kodujici 16S rRNA. S uzitim primerti Pbi F1 a Pbi R2 tak vznik4 amplifikacni
produkt délky 914 bp, specificky pro rod Bifidobacterium. Tento rodové specificky amplikon
je pak déle podrobovan restrikéni analyze, tzn. hledani restrikéniho mista pro restrikéni
endonukledazy Bam HI, Sau 3 Al a Taq 1. Touto technikou lze odlisit druhy B. infantis, B.
longum a B. animalis (Roy a Sirois, 2000).

V této praci byl pro restrikéni analyzu pouzit amplifikaéni produkt jednak purifikovany
sraZzenim etanolem a dale PCR produkt extrahovany z agar6zového gelu, ktery byl dale
purifikovan. Restrikci rodové specifického fragmentu o velikosti 914 bp byly detekovany tyto
restrikéni produkty: po Stépeni enzymem Bam HI fragment o velikosti 450 bp, stejné velky
fragment po Stépeni restrikéni endonukleazou Sau 3 Al Po $tépéni enzymem Taqg I byl
detekovan restrikéni fragment o délce 700 bp.

Déle byla v této praci pouzita pro identifikaci druhu Bifidobacterium longum PCR reakce,
vyuzivajici druhové specifickych primert Pbi F1 a Lon R4. Vznikl amplifika¢ni fragment o
délce 875 bp, specificky pro druh Bifidobacterium longum. Reakce byla optimalizovana na
citlivost detekce 2,8 pg DNA/ 25 ul PCR smési. Soucasné byla ovéfena specificita reakce.

Na zaklad¢ ziskanych vysledkl lze konstatovat, Ze metoda ARDRA je vhodnd pro odliSeni
nckterych druhii bifidobakterii, k odliseni bifidobakterii 1ze pouzit také druhové specifické

primery.

1) Roy D., Sirois S.(2000). Fems Microbiol. Lett. 191, 17-24.

PHOTOAFFINITY LABELING OF CYTOCHROME P450 2B4

Martin Karabec, Petr Hodek
Charles University in Prague, Faculty of Nature Science, Department of Biochemistry,
Hlavova 2030, 128 43 Prague 2

Photoaffinity labeling is a chemical modification technique used to study protein
structure and interactions. Highly reactive intermediate which is able to modify amino acid
residues of a protein is generated by UV-light irradiation at certain place and exact time. The
goal of this technique is the identification of protein active centre or binding sites.

Diamantane like compounds are highly specific substrates of phenobarbital-inducible
cytochrome P450 2B4. Their affinity for the active centre is documented by spectral
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dissociation constants: adamantane, K=1.3x10° mol/l; diamantane, K=0.5x10° mol/l;
triamantane, K=4.3x10 mol/l. Diamantane has the highest affinity for an active centre of
cytochrome P450 2B4. Hence, diamantane skeleton was used for the construction of
photoaffinity label. Its photolabile derivative, 3-azidiamantane [spiro-(diazirine-3,3’-
diamantane)] was synthetized and evaluated. 3-Azidiamantane dissociation constant
K=1.9x10° mol/l proves its affinity is comparable to diamantane. It guarantees effective
binding to the active centre and labeling.

Two UV-light sources for the label photoactivation were compared, first emitting light
of 254nm and second 366nm. Photo activation of 90% of 3-azidiamantane by the 254nm
source is accompanied by destroying more then 20% of cytochrome P450 2B4, while by
366nm one less then 10%. Upon photolysis (366nm, half live 1.5 minute) 3-azidiamantane
gives highly reactive carbene intermediate. Photolysis of 3-azidiamantane in hexan results in
formation of 3-hexyldiamantane (48.3%), demonstrating excellent incorporation of carbene
intermediate to unactivated C-H bounds.

When photoaffinity label was photolysed in water, the major products were 3-
hydroxydiamantane (82.0%, K=49.2x10° mol/l) and 3-diamantanone (14.3%, K=4.6x10°
mol/l); those side products of an active intermediate might interfere with active centre
labeling.

The experiment for photoaffinity labeling is conducted in three arrangements:
photolysis of cytochrome P450 2B4, cytochrome P450 2B4 with 3-azidiamantane and
cytochrome P450 2B4 in the presence both 3-azidiamantane and diamantane, used as a
competitor to differentiate specifically bounded label in active center and label bound outside.

Labeled cytochrome P450 2B4 is cleaved by trypsine and peptides are separated on
HPLC RP C18. Separated peptides from all three arrangements are analyzed on MALDI TOF
and MS-DECA and results are compared to distinguish peptides labeled by diamantane
originating from the cytochrome P450 2B4 active centre, from those labeled nonspecifically.

This study was supported by Grant MSM-113100001 from Ministry of Education of the Czech
Republic.

IDENTIFIKACE GENU ARABIDOPSIS THALIANA PROSTREDNICTVIM NOVYCH T-
DNA MUTACI
IDENTIFICATION OF GENES BY T-DNA MUTAGENESIS IN ARABIDOPSIS
THALIANA

Veronika Krejéi, Zdefika Kyjovska, Jana Repkova
Masarykova Univerzita Brno, Prirodovédecka fakulta, Katedra genetiky a molekuldrni
biologie, Kotlarska 2, Brno 602 00

Arabidopsis thaliana je Siroce vyuzivana v rostlinné biologii jako geneticky model, ktery se
vyuziva pii identifikaci genl a jejich izolaci. K dosazeni tohoto cile 1ze uzit napt. T-DNA
inzeréni mutagenezi. Sekvence gend identifikované u A4. thaliana mohou byt vyuzity jako
sondy pro izolaci odpovidajicich genti i u jinych rostlinnych druhd.

T-DNA inzeréni mutageneze je zpusob pifenosu cizich sekvenci DNA prostiednictvim
bakterie Agrobacterium tumefaciens. Bakterie obsahuje Ti-plazmid nesouci T-DNA, ktera se
zaClefiuje do ndhodnych mist rostlinného genomu. Pokud se T-DNA zacleni do kodujicich
oblasti genu, dojde k narusni jeho funkce a mize vzniknout mutace, ktera se projevi ve zméné
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morfologie listu, plodu nebo kvétu, naruSenim procesu embryogeneze ¢i jinych
fyziologickych nebo biochemickych vlastnosti.

Transformaci A. thaliana (genetické pozadi Wassilevskaja) prostfednictvim A. tumefaciens
byly ziskédny 3 linie nazvané S3. Transformace byla provedena vakuovou infiltraci celych
rostlin v suspenzi bakterii plazmidem pBGF nesoucim selektovatelny gen npt (neomycin
phosphotransferdza), ktery je zodpovédny za rezistenci ke kanamycinu. Na médiu podle
Murashige a Skooga (MS) s pfidavkem 60mg/1 kanamycinu bylo selektovano 11 primérnich
transformantd linie S3-1, 14 transformanti linie S3-2 a 12 transformant® linie S3-3. Cetnost
tranformace byla vyhodnocena na 0,4 az 0,6 %.

V T, generaci transformantti byly pozorovany nékteré fenotypové zmény, které naznacovaly
vyskyt dominantnich mutaci, avSak v nasledujicich generacich mutantni charakter
pozorovanych zmén nebyl potvrzen u zadné zrostlin. U potomstva téchto transformanta
heterozygotnich pro inzert (generace T,) byly sledovany fenotypové odchylky, které byly
piredpokladem vzniku recesivnich mutaci. Jednalo se o pozdni kveteni, absenci trichomd,
zmnozeni piizemnich rizic listh ¢i kvétnich primordii ¢i zakrsly vzrist. Zaroven byl sledovan
pocet zaclenénych inzertii testovanim Stépnych poméri na MS médiu s kanamycinem.
U vSech linii S3 byla potvrzena pfitomnost 1 inzertu. Rostliny s fenotypovou odchylkou byly
vysety do generace T3, kde byla ovéfena pfitomnost transgenu pomoci metody PCR.
Kosegregace sledované mutace s markerem byla zatim potvrzena u 1 rostliny, ktera
vykazovala absenci trichomti.

Nové ziskand T-DNA inzer¢ni linie s potvrzenou recesivni mutaci bude vyuzita k lokalizaci
genu do genetické mapy pomoci DNA markert popf. pro izolaci pfisluSného genu pomoci
molekularnich metod plazmidové zachrany nebo inverzni PCR.

Vysledky uvadeéné v této publikaci byly ziskany za financni podpory projektu MSM 143100008
udeleného Ministerstvem Skolstvi, mldadze a télovychovy Ceské republiky.

VLIV EXOGENNICH STRESOVYCH FAKTORU A JEJICH KOMBINACI NA
PRODUKCI KAROTENOIDU KVASINKOU RHODOTORULA GLUTINIS
INFLUENCE OF EXOGENOUS STRESS FACTORS AND THEIR COMBINATIONS ON
THE PRODUCTION OF CAROTENOIDS BY YEAST RHODOTORULA GLUTINIS

Koci R., Koutny O., Marova 1.
Faculty of Chemistry, Technical University of Brno, Purkynova 118, 612 00 Brno, Czech
Republic

Rhodotorula glutinis is strictly aerobic red yeast, which is highly sensitive to exogenous
stress. In this work the effect of several exogenous stress factors and their combinations on
the production of carotenoids and other metabolites (glycerol, TGA, DNA, proteins) was
studied.

Yeast cells were grown aerobically at 28°C. As the stress factors were used H,O, (2 mmol/l;
10 mmol/l), NaCl (2%; 10%) and NiCl, (0,6 mmol/l; 3 mmol/l) added into cultivation
medium 1) at the beginning of exponential phase only 2) in the late exponential phase only 3)
in both phases (pre-incubation of cells).

Cells R. glutinis exhibited highest tolerance against stress factors added into production
medium (late exponential phase). Production of pricpipal carotenoid, 3-carotene, was mostly
induced by H,O,. Pre-incubation of cells by NaCl, thus led to higher production of [3-carotene
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and to higher tolerance against consequent oxidative stress. Pre-incubation of culture with
small amount one of stress factors led to higher tolerance not only against the same stress
factor, but also other types of stresses. It seems, that production of carotenoids could act as
one of adaptation mechanisms involved in general stress response.

This work was supported by the Ministry of Education of the Czech Republic (VZ J 22/98:
263100020), project ,, KONTAKT” 96/2002-2003).

RAT CYTOCHROMES P450 ARE SUITABLE MODEL ENZYMES MIMICKING THE
METABOLIC ACTIVATION OF ANTICANCER DRUG ELLIPTICE IN HUMANS

Marie Stiborovél, Lucie Bofek-Dohalskél, Katefina Kukaékovél, Martina Rupertovél and Eva
Frei’
"Department of Biochemistry, Faculty of Science, Charles University, Albertov 2030, 128 40
Prague 2, The Czech Republic
’Department of Molecular Toxicology, German Cancer Reserach Center, Im Neuenheimer
Feld 280, 69 120 Heidelberg, Germany

Ellipticine (5,11-dimethyl-6H-pyrido[4,3-b]carbazole) and several of its derivatives isolated
from Apocyanaceae plants are alkaloids exhibiting significant antineoplastic and anti-HIV
activities. Cytochromes P450 (CYP) are believed to be the major enzymes catalyzing the
metabolism of ellipticine. We described that CYP-dependent metabolism of ellipticine leads
to activation of this agent to more efficient metabolite(s) forming DNA adducts [1,2]. This
implicates the potential importance of several CYPs in producing these more active antitumor
metabolite(s). Ellipticine is a potent antineoplastic agent, whose mode of action is considered
to be based mainly on DNA intercalation and/or inhibition of topoisomerase II. Recently, we
found that ellipticine also forms covalent DNA adducts and that the formation of the major
adduct is dependent on the activation of ellipticine by cytochrome P450 (P450) [1, 2]. The
aim of this study was to resolve which organisms may be employed to mimic the CYP-
dependent metabolic activation of ellipticine in humans.

We examined rat, rabbit and human hepatic microsomal samples for their ability to
activate ellipticine. The extent of activation was determined by binding of [*H]-labeled
ellipticine to DNA and by analyzing DNA adducts by *?P-postlabeling. We identified
deoxyguanosine as the target for CYP-mediated ellipticine binding to DNA using
polydeoxyribonucleotides and deoxyguanosine 3’-monophosphate. We demonstrate that
cytochrome P450 of human hepatic microsomes activating ellipticine to species binding to
DNA is analogous to that of rats, but not of rabbits. Most of the ellipticine activation in rat
and human hepatic microsomes is attributed to cytochrome P450 enzymes of the same
subfamily, CYP3A1/2 and CYP3A4, respectively, while the orthologous enzyme in rabbit
hepatic microsomes, CYP3A6, is much less efficient. The CYP2C enzymes in rabbit
microsomes seem to be mainly responsible for ellipticine-DNA adduct formation. With
purified enzymes, the major role of human CYP3A4, rat CYP3Al and rabbit CYP2C3 in
ellipticine-DNA adduct formation was confirmed. Similarly, generation of an ellipticine
metabolite responsible for the formation of the major ellipticine-DNA adduct is generated by
CYP3A4 and CYP3A1 in human and rats, respectively, while by CYP2C3 in rabbits.
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The results strongly suggest that rats are more suitable models than rabbits mimicking the
metabolic activation of ellipticine in humans. These experimental animals are therefore
utilized for studies investigating ellipticine action in vivo.
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IDENTIFICATION OF MICROSOMAL ENZYMES ACTIVATING CARCINOGENIC
ARISTOLOCHIC ACID IN HUMAN

Marie Stiborovél, Klara Sopkovél, Tereza Kumst;’rfovél, Vladimira Markovél, Eva Frei® and
Heinz H. Schmeiser*
"Department of Biochemistry, Faculty of Science, Charles University, Albertov 2030, 128 40
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’Division of Molecular Toxicology, German Cancer Research Center, Im Neuenheimer Feld
280, 69120 Heidelberg, Germany

Aristolochic acid (AA), a naturally occurring nephrotoxin and carcinogen, is implicated in a
unique type of renal fibrosis, designated Chinese herbs nephropathy (CHN) [1,2].
Understanding which enzymes are involved in AA activation and/or detoxication is important
in the assesment of an individual susceptibility to this natural carcinogen. We have identified
human recombinant CYP1A1l, CYP1A2 as well as NADPH:CYP reductase as activating
enzymes capable of activating AA to the same DNA adducts observed in CHN patients [2].
However, human recombinant P450s are sometimes not the ideal models of the catalytic
properties of human enzymes. Therefore, in order to identify the true human P450 enzymes
activating AA, human hepatic and renal microsomal samples from different donors were used
in this study.

All human microsomal preparations activated AAI to form the same DNA adducts found
in renal tissues of patients suffering with CHN. 7-(Deoxyadenosin-N°-yl)aristolactam I, 7-
(deoxyguanosin—Nz-yI)aristolactam I and 7-(deoxyadenosin—N6-y1)aristolactam I were
identified as AA-DNA adducts formed by AAI activated with human microsomes. The
efficiencies of hepatic microsomes to activate AAI was comparable with that of renal
microsomes. Correlations between the CYP (and/or NADPH:CYP reductase) catalytic
activities and the levels of AAI-DNA adducts in the same set of human hepatic microsomes
were used to examine the role of specific human CYP enzymes in AAI activation. The AAI-
DNA adduct formation was highly correlated with ethoxyresorufine O-deethylase (EROD)
activity, a marker for CYP1A1/2 (1=0.98, P<0.001). Other catalytic enzyme activities
examined did not exhibit significant correlation with the levels of DNA adducts. To confirm
the role of CYP1A1/2 in AAI activation, one human hepatic microsome sample with high
CYPI1A1/2 activity was selected and incubations were carried out in the absence and presence
of CYPIATI and 1A2 specific inhibitors, a -NF and furafylline, respectively. The AAI-DNA
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adduct formation was strongly inhibited by both inhibitors. The results demonstrate an
important role of human CYP1A1/2 in activation of AAI in humans. Interaction of AAI with
both CYPs, which was studied using the difference spectroscopy and structural modeling of
AAI binding to active center of human CYP1A1l and 1A2, explains the efficiency of both
CYP enzymes to reductively activate AAI
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DETEKCE A LOKALIZACE GENETICKYCH DETERMINANT FAKTORU
VIRULENCE U STAPHYLOCOCCUS AUREUS POMOCI MOLEKULARNICH SOND
DETECTION AND LOCALIZATION OF VIRULENCE FACTOR DETERMINANTS IN

STAPHYLOCOCCUS AUREUS USING MOLECULAR PROBES

Michalova Eva, Rizickova Vladislava, Hradecka Helena
Katedra genetiky a molekuldrni biologie, Prirodovédecka fakulta Masarykovy univerzity
v Brné

Alimentarni enterotoxikozy, toxické epidermolyzy anebo syndrom toxického Soku jsou
onemocnéni zpiisobend toxickymi exolatkami, produkovanymi patogennimi kmeny
S. aureus. V této praci byly Southernovou hybridizaci s digoxigeninem znacenymi
molekularnimi sondami, piipravenymi v PCR, lokalizovany sekvence gent kodujicich
enterotoxiny B, C; a C, 3, exfoliatin A a termostabilni nukleazu (TN) na restrik¢énich spektrech
Hindlll a EcoRl nebo na makrorestrikénim spektru Smal. Gen seb byl u vSech
SEB-pozitivnich kment lokalizovan v EcoRI spektru ve dvou kopiich na fragmentech 1,5-kb
a 3,6-kb nebo 8,6-kb; v HindIll spektru pak vétSinou na fragmentu 6,1-kb, zatimco ve Smal
spektru se tento gen vyskytoval na rtiznych fragmentech. Gen sec; byl lokalizovan nejcastéji
na EcoRI fragmentu 8,5-kb a na Hindlll fragmentu 5,0-kb. Ve Smal spektru byl sec; potvrzen
na fragmentech ~44-kb, ~23-kb nebo ~74-kb. Gen eta byl u ETA-pozitivnich kmenti vétSinou
lokalizovan na téchto fragmentech: Smal ~200-kb, EcoRI 4,9 a 2,5-kb a na Hindlll 6,2 a
4,2-kb. Gen sec; ; byl zjistén na vétSim poctu EcoRI a Hindlll fragmentt a ve Smal spektru
pak nejcastéji na fragmentech ~44-kb a ~100-kb. Vyskyt vétsiho poctu signald indikuje vice
kopii sekvenci genli kddujicich enterotoxiny B a C. Hybridizaci nebyla prokdzéana ptitomnost
genll seb, sec; a secy 3 na plazmidové DNA. Gen nuc, kodujici termonukledzu, byl lokalizovan
na Smal fragmentech ~280-kb az ~370-kb. Hybridizace kolonii umoznila detekovat
pfitomnost genu sec; piimo v genomu bakterii vyrostlych v koloniich na Zivném agarovém
médiu. Bylo prokazano, Ze hybridizace genomové DNA se specifickou molekularni sondou
vhodné dopliiuje a uptesnuje molekularni diagnostiku virulentnich kment S. aureus.
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NOVA METODA IDENTIFIKACE DNA MARKERU VYUZIVAJICI GENOMOVE
DATABAZE ARABIDOPSIS THALIANA
THE NEW METHOD OF IDENTIFICATION OF DNA MARKERS TAKING
ADVANTAGE OF THE GENOME DATABASE OF ARABIDOPSIS THALIANA

Pavel Lizal, Jifina Relichova

Masarykova Univerzita Brno, Prirodovédecka fakulta, Katedra genetiky a molekuldrni
biologie, Kotlarska 2, 611 37 Brno, Ceska republika

Cilem prace bylo zavedeni metodiky pro pfeménu RFLP (Restriction Fragment Length
Polymorfism) markeri na markery CAPS (Cleaved Amplified Polymorphic Sequences), které
jsou zalozeny na polymerazové fetézové reakci (PCR). Diivodem pro takové konverze je mala
vysycenost genomu A. thaliana vhodnymi PCR-DNA markery. Naproti tomu RFLP markery
jsou v genomu zastoupeny velmi pocetné¢ a lze proto najit vhodny RFLP marker téméft
markerim zalozenych na PCR. Vzhledem k pfitomnosti polymorfismu Stépného mista u
RFLP byla provedena konverze na markery CAPS, u kterych se vyuzivd polymorfismu
Stépného mista u PCR produktu.

Samotna konverze probiha v péti krocich. Prvnim krokem je vybér vhodného RFLP markeru
na zékladé mapové pozice a polymorfismu Stépného mista. Nasleduje vyhledani sekvence a
St€épného mista pro zvoleny restrikéni enzym. V obou krocich se vychdzi z internetové
databaze ,,The Arabidopsis Information Resource* (TAIR, http://www.arabidopsis.org/).
Tretim krokem je navrzeni PCR primert k ¢asti sekvence, kterd obsahuje $tépné misto
pomoci programu Primer3. Nasledujici dva kroky konverze zahrnuji optimalizaci podminek
PCR a restrik¢niho Stépeni.

Na zdklad¢ uvedené¢ho postupu byla uspésné provedena konverze RFLP markeru MI122,
ktery se nalézd na kratkém rameni ctvrtého chromozomu. Uvedeny postup l1ze doporucit pii
zavadéni novych DNA markert, které¢ jsou v tésné vazbé s konkrétnimi geny. Metodu 1ze
aplikovat jak v zakladnim vyzkumu pfi vazbovém mapovani gentl, tak i ve Slechténi, napft. pfi
zavadéni markert v tésné vazbé s geny pro Slechtitelsky vyznamny znak.

Tato prdce vznikla za financni podpory grantového projektu Grantové agentury Ceské
republiky ¢.521/02/P127.

EXCESSIVE BROMIDE INTAKE IN THE RAT MARKEDLY INFLUENCES ITS
METABOLISM OF IODINE

Stanislav Pavelka
Department of Biochemistry, Masaryk University, 611 37 Brno and Institute of Physiology,
Academy of Sciences of the Czech Republic, 142 20 Prague 4

Considerable amounts of bromide are added to the food-chain due to massive use of
bromine-containing fumigants (e.g., methyl bromide) in horticulture and post-harvest
treatment of various food commodities. Bromide is also the main degradation product of
many other bromine compounds produced on a large scale (e.g., ethylene dibromide).
Because of the chemical similarity of bromide ion to iodide, interference of surplus
exogenous bromide in iodine metabolism could be anticipated. Indeed, we have recently
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demonstrated marked effects of an excessively high bromide intake on various aspects of
iodine metabolism in adult male and female rats [1-6], as well as in the young whose mothers
drank water with high concentrations of bromide [7-8].

To extent our previous findings and to embrace much broader ranges of bromide and
iodine intakes, we arranged the present studies in the following manner. Groups of rats were
fed either a standard laboratory diet B (iodine-sufficient) or a research low-iodine diet A
(Altromin C1042), and drank either distilled water alone or distilled water containing 1 mg
iodide per liter or 10 mg iodide per liter. The animals of each group were further divided into
four subgroups. Control animals drank distilled water while the animals of three experimental
subgroups drank distilled water with the addition of 50, 500 or 5000 mg bromide per liter.
After the 14-day treatment, most of the animals were killed and their thyroid glands collected
and lyophilized. Concentrations of total iodine and bromine in the lyophilized samples were
determined by the short-term instrumental neutron activation analysis [9]. Each of the
remaining animal was injected with "*'I-iodide on the 15th experimental day, and the "'
radioactivity retained in the whole body and in the isolated thyroid was measured at
appropriate time intervals.

The concentration ratio [I]/[Br] in the thyroids proved to be a very sensitive marker of
even negligibly increased bromide intake in the rats. However, at the level of the whole
organism, no effects of bromide were observed in rats maintained on both types of diet and
drinking water with the lowest concentration of bromide (50 ppm). On the contrary, very
significant effects of high bromide levels in the organism of experimental animals on their
iodine metabolism were observed in rats drinking water with the highest content of bromide
(5000 ppm). A reduction of the food intake and consequently of the body weight gain was
observed in these animals. An increase in the relative weight of the thyroids and a significant
decrease in the 24-h uptake of radioiodide by the thyroids were also found in these rats,
especially in those fed the low-iodine diet A. The influence of lower bromide intakes on the
above parameters was, however, only marginal.
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ENZYMES OF YEAST CANDIDA TROPICALIS PARTICIPATING IN
BIODEGRADATION OF PHENOL

Jan Paca Jr.l, Veronika Suchél, Markéta Mikéanovél, Eliska Komérkovéz, Jan Pécaz, Marie
. ,1
Stiborova
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Technology, Technicka 5, 166 28 Prague 6, Czech Republic;, Phone: +420-2-24353785, Fax.:
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Phenol and its derivatives are toxic chemicals present in wide variety wastewaters including
those from the oil refining, petrochemical, coal coking and coal gasification industries.
Candida tropicalis can use phenol as the sole carbon and energy source. The first step of the
aerobic degradation pathways of phenol in yeast involves its hydroxylation to catechol
followed by its oxidation with ring-cleaving enzymes. o-Fission gives rise to cis, cis-muconic
acid which is converted by further enzymatic steps via [3-ketoadipate to succinate and acetyl-
CoA. m-Fission leads to 2-hydroxymuconic semialdehyde and further to formate,
acetaldehyde, and pyruvate. These products enter the central metabolism of the cell. Up to
now, information on the nature of the phenol-oxidizing enzymes in C. tropicalis was scarce.

C. tropicalis cells growing on three different grown media in the absence or presence of
phenol were homogenized and cellular compartments, such as microsomes and cytosol, were
isolated. Both these cellular fractions were characterized for the presence of enzymes, which
might be able to oxidize phenol. While no phenol-hydroxylation activities were detected in
microsomes and cytosol of cells grown on glucose as the carbon source, evidence was
obtained for such an activity in cellular compartments of C. tropicalis grown on media
containing phenol. Induction of cytochrome P450 (EC 1.14.15.1) and NADPH:cytochrome
P450 reductase (EC 1.6.2.4), the major components of a mixed function monooxygenase
system, was found to be generated by phenol in C. tropicalis microsomes. Likewise, an
induction potential of phenol for a soluble flavoprotein monooxygenase, NADPH-dependent
cytosolic phenol 2-hydroxylase, (EC 1.14.13.7) was detected. Utilizing originally developed
method, HPLC, we found that phenol is oxidized by both types of monooxygenases of C.
tropicalis to catechol, the reaction product, which is essential for initiation of additional steps
of phenol degradation. The results demonstrate the progress in resolving the enzymes
responsible for the first step of degradation of phenol by yeast C. tropicalis.

Supported by the GACR (grant 104/03/0407) and Ministry of Education of the Czech
Republic (MSM 1131 00001).
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ZMENY METABOLICKE AKTIVITY BAKTERII RODU ERWINIA V PODMINKACH
OSMOTICKEHO A OXIDACNIHO STRESU
CHANGES OF METABOLIC ACTIVITY OF ERWINIA SP. GROWN UNDER
OXIDATIVE AND OSMOTIC STRESS

Pokorna J., Knoppova M., Drabkova M., Koci R., Marova 1.
Department of Food Chemistry and Biotechnology Faculty of Chemistry, Technical
University of Brno, Purkynova 118, 612 00 Brno, Czech Republic

The genus Erwinia represents nonphotosynthetic bacteria pathogenic mostly for higher plants.
The strains E. herbicola and E. carotovora, respectively, are of increasing interest as
industrial microbes producing pectinolytic, cellulolytic and proteolytic enzymes and
antileukaemic asparaginase. Cultures of Erwinia are producents of carotenoids, which caused
yellow-orange coloured phenotype. The aim of this work was to study influence of exogenous
stress factors on metabolic activity and carotenoid production by E. herbicola and E.
carotovora.

Bacteria were grown aerobically (28°C, permanent lighting). Exogenous stress was induced
by addition of 3% NaCl (osmotic stress), 5 mM NiCl, and/or 5 mM H,O; (oxidative stress).
During the experiment cell morphology, amount and composition of carotenoids (HPLC/MS),
production of neutral lipids, glycerol and extracellular pectinases and proteases were
followed.

Bacteria were more sensitive to osmotic stress, a significant decrease of biomass (2.2x), lipids
(2.3x), a- and B-carotene (1.8x), lutein (1.8x) and extracellular enzymes (2-3x) was observed.
On the other hand, addition of H,O; led to increased production of lipids (1.4x), enzymes
(1.1x), carotenes (1.3x) and lutein (1.6x). Production of glycerol was 1.8x higher under salt
stress, but 1.6x lower under oxidative stress when compared with control cultivation.
Carotenoids produced by Erwinia sp. could play a role in protection of cells from both
oxidative stress in nature and reactive oxygen species (superoxide, H,O;) produced as a first
response by plant-pathogen interaction.

Prace byla podporena vyzkumnym zamerem J 22/98:2631000020 a projektem 96/2002-2003
programu Kontakt.

INTERAKCE AROMATASY S FLAVONOIDY
INTERACTION OF AROMATASE WITH FLAVONOIDS

Dana Provaznikova, Petr Hodek
Prirodovédecka fakulta Univerzity Karlovy v Praze, katedra biochemie, Hlavova 2030,
128 40 Praha?

Aromatasa patii do velké rodiny cytochromti P450. Cytochromy P450 jsou
hemthiolatové enzymy, které se podileji na metabolismu jak endogennich latek (napt. ste-
roidnich, mastnych kyselin, prostaglandint) tak i latek exogennich (napt. 1é¢iv, kancerogent,
potravinovych aditiv).

Aromatasa katalyzuje v organismu zcela ojedinélou reakci, syntézu estrogeni
z androgenll. Je to tedy enzym ovlivilujici hormonélni rovnovahu. Vedle této tulohy je
aromatasa dulezita také z hlediska karcinogennich procesii. VEtsi koncentrace tohoto enzymu
byly nalezeny v rakovinnych tkanich prsu a prostaty. Pro¢ aromatasa souvisi s kancerogenezi,
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muze byt ddno tim, ze 1. estrogeny jsou bunécéné proliferatory, 2. nékteré metabolity
estrogentll jsou karcinogenni latky, 3. aromatasa interaguje také s exogennimi latkami, které ji
mohou byt pfeménény na mutageny. Pokud by se tedy podatilo aromatasu inhibovat, mohli
bychom napomoci prevenci rakoviny prsu a prostaty nebo napomoci tomu, aby se nador opét
nevytvofil. Uginnymi inhibitory jsou pro strukturni podobnost se steroidnimi hormony
flavonoidni latky. Flavonoidy se ve vétsi mife vyskytuji napi. v soje, tiezalce, hefmanku,
grapefruitu ¢i chmelu.

Nejsiln€j$im inhibitorem aromatasy flavonoidni povahy je alfa-naftoflavon (ICs5,=0,08
MM - rekombinantni aromatasa). Efektivnéjsi inhibi¢ni G¢inky jsme ocekéavali u jeho nami
nov¢ navrzené¢ho thioanalogu. Zjistili jsme vSak, ze ma naopak Uc¢inky stimulacni (aktivita
vzrostla az 0 60%). NaSim cilem je proto nyni ozfejméni tohoto unikatniho jevu.

Efekt thioanalogu alfa-naftoflavonu studujeme na lidské aromatase. K tomu pouzivame
mikrosomalni frakci (mikrosomy jsou artefakty endoplazmatického retikula) ziskanou z lidské
placenty od rodicek ovlivnénych pouze epiduralni analgesii. Tento material jsme zvolili proto,
ze aromatasa se zde vyskytuje v dostate¢ném mnozstvi a také z etické¢ho hlediska. Soucasné
pracujeme také s rekombinantni aromatasou.

Stimula¢nimi G¢inky thioanalogu se podrobné zabyvame jak s fyziologickymi substraty
tak 1 se substraty nefyziologickymi. Aktivitu aromatasy sledujeme fluorimetricky — v pfipadé
nefyziologickych substrati, jakymi jsou 7-ethoxykumarin, dibenzylfluorescein, nebo u fyzio-
logickych substratt (steroidni hormony) pomoci chromatografickych metod — TLC, HPLC.

Tento projekt je FeSen za podpory prostiedkii grantii GACR 523/01/0840 a MSMT CR MSM-
113100001.

STUDY ON THE EFFECT OF ARISTOLOCHIC ACIDS ON ENZYMES ACTIVATING
XENOBIOTICS IN RATS

M. Stiborovél, H. R}'ldlovél, J. Nortierz, Vladimira Markovél, E. Frei® and H. H. Schmeiser®
"Department of Biochemistry, Faculty of Science, Charles University, Albertov 2030, 128 40
Prague 2
’Department of Nephrology, Hopital Erasme, Université Libre de Bruxelles, Brussels,
3Division of Molecular Toxicology, German Cancer Research Center, 69120 Heidelberg

Carcinogenic aristolochic acid (AA) is a plant extract from Aristolochia species, which is
associated with the endemic renal fibrosis Chinese herbs nephropathy (CHN) and urothelial
cancer in CHN patients [1-3]. This unique type of renal failure, caused by the prolonged
intake of Chinese herbs during a slimming regimen, was observed for the first time in
Belgium in 1991. Understanding which enzymes are involved in AA metabolism and their
influencing with components of weight-reducing pills used in a slimming regimen is
important in the assessment of an individual susceptibility to this natural carcinogen. We have
identified the soluble enzymes DT-diaphorase and xanthine oxidase [4] and the microsomal
CYPIAL, CYP1A2 as well as NADPH:CYP reductase as activating systems [5] capable of
activating AA in rats to the same DNA adducts observed in CHN patients. Here, we compare
not only the efficiencies of enzymes present in rat renal and hepatic microsomal and cytosolic
fractions to activate AA to metabolites forming DNA adducts, but also the effect of AA and
components of pills used in a slimming regimen on the levels and activities of enzymes
activating xenobiotics including AAI
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Renal and hepatic microsomal and cytosolic fractions of rats generated AA-DNA adduct
patterns reproducing those found in renal tissue in CHN patients. 7-(Deoxyadenosin-N°-
ylaristolactam I,  7-(deoxyguanosin-N’-yl)aristolactam I and 7-(deoxyadenosin-N°-
yl)aristolactam II were identified as AA-DNA adducts formed by AAI. The comparison of
AAI-DNA adduct levels formed by rat microsomes and cytosols reveals that the cytosolic
enzymatic system is ~1.6 times more efficient in the activation of this carcinogen than
microsomes. However, almost no AA-DNA adducts are generated by renal cytosols of
human. Pre-treatment of rats with AAI and a natural mixture of AAI and AAII leads to
increasing the activity of reductase implicated into the metabolism xenobiotics including AA,
DT-diaphorase, and this correlates with an increase of the efficiency of cytosols to form AA-
DNA adducts. The enzymes of microsomal and cytosolic subcellular fractions metabolizing
xenobiotics are also influenced by components of weight-reducing pills containing, besides
AA, also other substances. The results suggest an important role of cytosolic and microsomal
enzymes and their influencing by compounds using in slimming regimen in development of
the CHN disease in rats. Extrapolation of results from experimental animals (rats) to humans
is discussed.

References

[1] C.A. Bieler, M. Stiborova, M. Wiessler, J.-P.Cosyns, C. van Ypersele de Strihou, H.H.
Schmeiser. (1997) Carcinogenesis 18, 1063-1067.

[2] J.L Nortier, M.C. Muniz Martinez, H.H. Schmeiser, V.M. Arlt, C.A. Bieler, M. Petein,
M.F. Depierreux, L. De Pauw, D. Abramowicz, P. Vereerstraeten, J.L.Vanherweghem.
(2000) New Engl. J. Med. 342, 1686-1692.

[3] V. Arlt, M. Stiborova, H.H. Schmeiser (2002) Mutagenesis 17, 265-277 (2002).

[4] Stiborova M., Frei E., Sopko B., Wiessler M., Schmeiser H.H. (2002) Carcinogenesis 23,

617-625 (2002).

[5] M. Stiborova, E. Frei, M. Wiessler, H.H. Schmeiser (2001) Chem. Res. Toxicol., 14,1128-

1137.

ANTICANCER DRUG ELLIPTICINE IS OXIDIZED BY MYELOPEROXODASE AND
LACTOPEROXIDASE

Jitka Poljakovél, Kristina Forsterovél, Lucie Bofek-Dohalskél, Markéta Mikéanovél, Eva
Frei® and Marie Stiborova'
'Department of Biochemistry, Charles University, Albertov 2030, 128 40 Prague 2
’Department of Molecular Toxicology, German Cancer Research Center, 69 120 Heidelberg

Ellipticine (5,11-dimethyl-6H-pyrido[4,3-b]carbazole) and its more soluble derivatives (9-
hydroxyellipticine, 2N-methyl-9-hydroxyellipticinium, 2N-methyl-9-chloroellipticinium and
2N-methyl-9-methoxyellipticinium) exhibit promising results in the treatment of osteolytic
breast cancer metastases, myeloblastic leukemia and in a lesser extent kidney sarcoma and
tumors of brain. Target breast tumor cells express several enzymes in higher levels than
peritumoral tissues. Some of them are cytochromes P450 (CYP) such as CYP1Al, 1BI1 and
3A4 and/or peroxidases such as myeloproxidase or lactoperoxidase. We described that CYP-
dependent metabolism of ellipticine leads to activation of this agent to more efficient
metabolite(s) forming DNA adducts [1, 2]. This indicates the potential importance of several
CYPs in producing these more active antitumor metabolite(s). Since the participation of
peroxidases in metabolism of ellipticine has not been identified yet, the aim of the present
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work is to extend our knowledge on this issue. Lactoperoxidase, myeloperoxidase and a
model plant peroxidase (horseradish peroxidase) were used in our study.

Ellipticine is oxidized by all these peroxidases via a radical mechanism. Utilizing
originally developed method, HPLC, we found that peroxidase-mediated oxidation of this
anticancer agent leads to formation of one major metabolite. Mass spectrometry (MALDI-
TOF, EI) was used to characterize this metabolite. The analyses indicate that ellipticine is
primarily oxidized to a one electron reaction product (radical), which produces a dimer found
as the major metabolite by HPLC. Its formation is inhibited by radical trapping agents
(glutathione, NADH) and by DNA or deoxyguanosine 3’-monophosphate.

We found that during oxidation of ellipticine by peroxidases, two ellipticine-DNA
adducts, which were generated by CYP-mediated reaction [1, 2], are also formed. Identities of
adducts formed by CYPs and peroxidases were confirmed by co-chromatography on HPLC.
The involvement of myeloperoxidase and lactoperoxidase in the metabolic activation of
ellipticine in the target tumor tissue is discussed.
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ELEKTROCHEMICKA DETEKCE TRANSKRIPTU CHROMOZOMOVE
TRANSLOKACE T(15;17) JAKO MARKERU AKUTNI PROMYELOCYTICKE
LEUKEMIE
ELECTROCHEMICAL DETECTION OF CHROMOSOMAL TRANSLOCATION
T(15;17) AS AN ACUTE PROMYELOCYTIC LEUKEMIE MARKER

Michal Masafikl, René Kizekl, Sabina éevéikovéz, Jan Vacekl, Libuge Trnkové® , FrantiSek
J elenl, Jan Smarda’
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Akutni myeloidni leukémie se d€li na nékolik podtyp a jednim znich je i akutni
promyelocyticka leukémie (APL) subtyp M3, kterd je cytogeneticky charakterizovana
chromozomalni translokaci t(15;17). Translokovana mista chromozomu obsahuji geny, které
koduji receptor alfa pro kyselinu retinovou (RARQ) na chromosomu 17 a transkripéni faktor
PML na chromosomu 15. Transkripci pak vznika unikétni chimericky transkript oznacovany
jako PML/ RARa ktery byl pozorovan u viech pripadit APL" .

Pro urceni APL je zcela bézné€ vyuzivana fada metod (cytochemické, imunologické a
cytologické)” °. Vsechny metody jsou vhodné pro diagnostiku a typizaci AML, ale jejich
nevyhodou je pomérné Spatny limit zachytu leukemické bunky (jedna leukemicka buiika na
sto bunék normalnich)’. Pro lepsi detekci AML se zda byt vyhodné vyuziti molekularni
analyzy chromozomalnich abnormalit na zéklad¢ stanoveni koncentrace mRNA nebo DNA.

60



Vhodnou metodou je reverzni polymerazova reakce (RT-PCR), ktera zvysi citlivost zachytu
patologické buiiky 1 000 az 10 000 krat*.

Vysoce citlivou a selektivni metodou pro detekci unikatniho smiseného transkriptu
PML/RARQ je elektrochemie spojenda se selektivnim vyvazanim mRNA. Na kovalentné
vazanou sekvenci (T,s) na magnetickych kulickdich (DYNABEADS) se selektivné véazou
molekuly mRNA z buné&éného lyzatu®. Pro diikaz p¥itomnosti unikatniho transktriptu byla
pfipravena hybridiza¢ni sonda s koncovou sekvenci deseti thymind. Téchto deset thymint
bylo modifikovano osmiem, nebot je zndmo, ze vhodnou elektrochemickou znackou je
komplex osmia, ktery se pfednostné navaze na thymin™ ®. Hybridizaci nevyvazana sonda byla
odstranéna vymyvanim pomoci pufru a vyvazand sonda byla z magnetickych kuli¢ek
uvolnéna tepelnou denaturaci. Potom vlastni elektrochemicka detekce PML/RARQ tedy
spociva ve vyuziti takto modifikované hybridiza¢ni sondy. Takovou sondu, kterd hybridizuje
ke komplementarnimu fetézci mizeme snadno a citlivé detekovat pomoci diferen¢ni pulzni
rozpoustéci voltametrie na rtutové visici kapce’.
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IDENTIFIKACE VYBRANYCH DRUHU BAKTERII MLECNEHO KVASENI POMOCI
POLYMERAZOVE RETEZOVE REAKCE
THE IDENTIFICATION OF CERTAIN SPECIES OF LACTIC ACID BACTERIA BY THE
PCR

Eva Soudkova, gpanové, A., Rittich, B.
Katedra mikrobiologie, Prirodovédecka fakulta Masarykovy university, Brno

Detekce a identifikace rtiznych druhii bakterii mlécného kvaseni, které se vyuzivaji
v potravinaiském pramyslu, je dulezitd pii kontrole kvality mléénych produktd, pfi
identifikaci probiotickych kment a pro sledovani fermentacnich procest. Identifikace pomoci
klasickych kultiva¢nich metod je obtiznd, protoze morfologie bunék je znacné ovlivnéna
rustovymi podminkami. Oproti tomu, molekularni metody umoziuji rychlou a piesnou
identifikaci bakterii. Mezi nejbézné&jsi patii metoda polymerazové fetézové reakce (PCR).

PCR byla provadéna s vyuzitim rodové specifickych primert pro rody Lactobacillus a
Bifidobacterium. K amplifikaci specifického fragmentu byla pouzita purifikovand DNA
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sbirkovych kment Bifidobacterium bifidum, B. longum, B. adolescentis, B. breve a
Lactobacllus  acidophilus. Jako matrice slouzila také celkova DNA izolovana
z fermentovanych mléénych vyrobkll (zakys s probiotickou kulturou, acidofilni mléko,
jogurtové napoje, jogurty). Izolace DNA byla provadéna metodou fenolové extrakce.
Koncentrace a ¢istota DNA byla stanovovana spektrofotometricky.

Rod Bifidobacterium byl identifikovan pomoci primera Pbi F1 a Pbi R2, které jsou
komplementarni ke konzervativnim sekvencim v oblasti pro 16S rDNA (1). Specificky
produkt o délce 914 bp byl detekovan agar6zovou gelovou elektroforézou.

Identifikace rodu Lactobacillus byla provedena pomoci specifického primeru LbLMAT1-rev,
ktery se vaze na sekvenci nachazejici se mezi 16S a 23S rDNA, a univerzalniho primeru R16-
1, ktery se vaze na termindlni oblast gent pro 16S rRNA. PCR produkt ma délku piiblizné
250 bp (2).

Byla provedena identifikace bakterii rodu Bifidobacterium a Lactobacillus pomoci
rodové specifickych primert u vSech sbirkovych kmenti a potvrzena ptritomnost bifidobakterii
i laktobacili ve zkoumanych potravinach.
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CHARACTERIZATION OF ENZYMES METABOLIZING ARISTOLOCHIC ACID IN
HUMAN HEPATIC AND RENAL CYTOSOLS

Marie Stiborovél, Martina Laﬁkovél, Tereza Kumstyfovél, Vladimira Markovél, Eva Frei
and Heinz H. Schmeiser”
"Department of Biochemistry, Faculty of Science, Charles University, Albertov 2030, 128 40
Prague 2, Czech Republic
’Division of Molecular Toxicology, German Cancer Research Center, Im Neuenheimer Feld
280, 69120 Heidelberg, Germany

Aristolochic acid (AA), a naturally occurring nephrotoxin and rodent carcinogen, has recently
been associated with the development of urothelial cancer in humans [1, 2]. Understanding
which enzymes are involved in AA activation and/or detoxication is important in the
assessment of an individual susceptibility to this natural carcinogen. Recently, we examined
the ability of enzymes of rat renal and hepatic cytosolic fractions to activate AA to
metabolites forming DNA adducts and found that most of the cytosolic activation of AA is
meadiated by DT-diaphorase, although a role of cytosolic xanthine oxidase (XO) cannot be
ruled out [3]. With purified DT-diaphorase, the participation of this enzyme in the formation
of AA-DNA adducts was confirmed [3]. However, rat enzymes are sometimes not the ideal
models of the catalytic properties of human enzymes. Therefore, in order to identify the
human cytosolic enzymes activating AA, human hepatic and renal cytosolic samples from
different donors were used in the study.

Enzymes of human hepatic cytosolic fractions generated AAI-DNA adduct patterns
reproducing those found in renal tissues from humans exposed to AA. 7-(Deoxyadenosin-N°-
ylaristolactam I, 7-(deoxyguanosin-N’-yl)aristolactam 1 and 7-(deoxyadenosin-N°-
yl)aristolactam II were identified as AA-DNA adducts formed from AAI by human hepatic
cytosol. However, almost no AAI-DNA adducts were generated upon incubation of AAI with
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cytosol isolated from the human renal tissue. According to the structures of the DNA adducts
identified, nitroreduction is the crucial pathway in the metabolic activation of AAI. To define
the role of cytosolic reductases in the reductive activation of AAI, we investigated the
modulation of AAI-DNA adduct formation by cofactors or selective inhibitors of the cytosolic
reductases, DT-diaphorase, XO and aldehyde oxidase. The role of the enzymes in AAI
activation was also investigated by correlating the DT-diaphorase- and XO-dependent
catalytic activities in cytosolic sample with the levels of AAI-DNA adducts formed by the
same cytosolic sample. On the basis of these studies, we attribute most of the cytosolic
activation of AAI to human DT-diaphorase. The binding orientation of AAI in the active site
of rat and human DT-diaphorase was predicted by computer modeling based on published X-
ray structures.

The results presented here are the first report demonstrating a reductive activation of
carcinogenic AAI by human DT-diaphorase.
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HIGH BROMIDE INTAKE IN THE RAT DAM AFFECTS TRANSFER OF BOTH
IODIDE AND BROMIDE

S. Pavelka'?, M. Vobecky’, A. Babicky® and A. Lytvynets
"Department of Biochemistry, Masaryk University, 611 37 Brno; “Institute of Physiology,
Academy of Sciences of the Czech Republic, 142 20 Prague 4 and *Institute of Analytical
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In a preliminary paper [1], we studied an impact of very high bromide intake in
lactating rats on iodine transfer to the sucklings through mother’s milk. In subsequent papers,
we have also shown that high bromide levels in the dams’ organism adversely affected the
development of their young, as well as their own performance (e.g., production of mother’s
milk) [2, 3]. In the present studies, we confirmed our previous findings and examined some
other consequences of high bromide intake in the rat dams, namely the transfer of excess
bromide through mother’s milk.

Experiments with lactating dams (each being kept with a nest of eight sucklings) were
performed in a similar way as in [1-3]. In the course of the nursing period, from the second to
the 17th post-partum day, the mothers drank either distilled water (control dams) or distilled
water with the addition of 1 g bromide or 5 g bromide per liter (experimental groups). In
addition, some of the dams were injected either with **Br-bromide or with "*'I-iodide on the
12th day of the lactation period. Subsequently, the amount of *Br and "'I radioactivity
transferred through mother’s milk to the sucklings and the radioactivity retained in the dams
was measured in vivo, at appropriate time intervals after radiobromide or radioiodide
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application, by using a gamma-spectrometric system equipped with an HPGe detector [4].
After the last measurement of the whole-body radioactivity, the mothers and the young were
killed, and their thyroid glands were collected and weighed.

Very high bromide intake in the dams (about 220 mg bromide per day per dam in
animals drinking water with the addition of 5 g bromide per liter) caused a marked decrease in
the body weight increments in the sucklings. High bromide levels in the mothers also
adversely affected the thyroids of the young and in this way impaired their development. In
the dams themselves, two striking features undoubtedly caused by high bromide intake were
observed. Stagnation in the extent of diet and water consumption in the course of the nursing
period, and a drop in the production rate of mother’s milk. Analysis of the rat milk proved an
easy permeation of bromide and iodide ions. Bromide penetrated into mother’s milk was then
transferred in a large extent to the sucklings. However, in comparison with the transfer of
iodide, the rate of bromide transfer was much slower.
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ROSTLINNE METALLOTHIONEINY V EXPLANTATOVYCH KULTURACH SMRKU
ZTEPILEHO (PICEA ABIES L.)
PLANT METALLOTHIONEINS IN EXPLANTATE CULTURE OF SPRUCE (PICEA
ABIES L))
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Nejraznéjsi zdroje znecisténi pfinutily mikroorganismy, rostliny i zivo€ichy k vytvoteni
ochrannych mechanismt. V jejich zivotnim prostfedi je pfitomna celd Skala prvkia vcetné
tézkych kovl, které predstavuji jednu znejvyznamnégjSich skupin toxickych latek.
Mechanismy detoxifikace a metabolismus tézkych kovii jsou intenzivné studovany u raznych
organismil. Pokud jsou rostliny vystaveny piitomnosti tézkych kovil zah4ji rostlinné buiky
syntézu fytochelatint (PC), coz jsou peptidy, které maji schopnost vazat tézké kovy a zajistuji
tak rostlin¢ transport toxickych iontd do téch partii buniky (vakuola) kde jiz bezprostiedné
svou toxicitou rostlinny organismus neohrozuji. Tyto peptidy jsou také oznaCovany jako
rostlinné metalothioneiny. PC maji zakladni strukturu (y-Glu-Cys),-Gly ) kde se dipeptidicka
repetice glutamové kyseliny a cysteinu (y -Glu-Cys) mize opakovat 2 az 11krat (nejcastéji 2—
Skrat). PC obsahuji velké mnozstvi cysteinti (SH skupiny odpovidaji za vazbu ionti kovll) a
jsou syntetizovany posttranslacné redukei glutathionu (GSH).
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Inokula ranych embryi smrku ztepilého (klonu E 2) byly po tydeni kultivaci na agarovém
mediu. Homogenizovany v fosfaitovém pufru (pH 7). Bunééné membrany byly rozruSeny
ultrazvukem a denaturovany pfi teplot¢ 99 °C, centrifugovany 30 min, 4 °C, 14 000 rpm.
V odebraném homogenatu byla provedena analyza PC. Pii analyze byl pouzit
elektrochemicky analyzator AUTOLAB v tfielektrodovém systému zapojeni VA-Stand 663
Metrohm s pracovni rtutovou kapkovou elektrodou (HMDE) — povrch kapky 0.4 mm?,
referentni Ag/AgCl/3 M KCl a pomocnou Pt-elektrodou.

PC byly studovany technikou adsorptivni pfenosové diferencéni pulsni voltametrie
(AdT DPV) adsorpci na elektrodu z malého mnozstvi vzorku. Byla srovndna elektrochemicka
odezva PC na rtutové pracovni elektrodé. Na HMDE byly pozorovany katalytické signaly PC
(pik H a Brdickova reakce). Koncentrace PC byla detekovana adsorptivni ptfenosovou
chronopotenciometrickou rozpoustéci analyzou (AdT CPSA) s detekénim limitem pod 1
ng/mL. Vliv tézkych kovi na rGst embrya smrku byl studovan metodou analyzy obrazu
(kamera SONY CCD)

Vypracované elektrochemické techniky stanoveni bude mozné uplatnit pfi stanoveni
PC pfimo v biologickém materilu.
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PRIPRAVA UNIVERZALNI SONDY PRO DETEKCI PROFAGU V KMENECH
STAPHYLOCOCCUS AUREUS
PREPARATION OF AN UNIVERSAL PROBE FOR PROPHAGE DETECTION IN
STAPHYLOCOCCUS AUREUS STRAINS

Lenka Pilousova, Roman Panticek, Jifi Doskar
Katedra genetiky a molekularni biologie PtTF MU v Brné, Kotlaiska 2, 611 37 Brno

VétSina kmenti patogenniho bakteridlniho druhu Staphylococcus aureus je lyzogennich a
obsahuje ve svém genomu jednoho nebo vice profagh. Pritomnost profagti vede ke zménam
fenotypovych znakt hostitelskych kment (k tzv. lyzogennim konverzim), které se Casto tykaji
jejich patogenity a virulence, anebo navozuji necitlivost k dal§im fagim. Cilem prace bylo
identifikovat genomovou sekvenci spole¢nou pro fagové druhy 3A, 53 a 77 reprezentujici
sérologické skupiny A, B a F mirnych bakteriofagli mezindrodni standardni fady druhu S.
aureus a vyuzit ji k pfipravé molekularni sondy pro detekci profagovych sekvenci
v genomech hostitelskych kmenti. Vyhledani spolecné sekvence bylo provedeno reciprokou
hybridizaci znacenych celkovych genomovych DNA fagh 3A a 77 k restrikénim spektrim
(Hindlll/Xbal) DNA faga 3A, 53 a 77. Hybridizujici restrikéni fragmenty byly klonovany a
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pouzity jako sondy k ovéfeni pfitomnosti identickych sekvenci v genomech vSech fagh
mezinarodni fady. Z testovanych restrikénich fragmentl byl vybran fragment Hindlll/Xbal-F
z faga 3A, ktery hybridizoval k vétSiné fagovych DNA (100% zéstupct sérologické skupiny
A, 100% sérologické skupiny F a 36% sérologické skupiny B fagii mezinarodni standardni
fady). Byla stanovena jeho sekvence a srovndna sdosud zndmymi sekvencemi
stafylokokovych bakteriofdgh a profagti identifikovanych v genomech S. aureus. Tato
sekvence odpovida ¢asti genu pro integrazu a nekoddujici oblasti mezi timto genem a genem
pro exciziondzu. Pfipravena sonda je vhodna pro identifikaci vSech profagh séroskupin A a F
a veétSiny profagli séroskupiny B v kmenech S. aureus. Vysledky prace ukdzaly, ze genomy
bakteriofagl S. aureus jednotlivych séroskupin obsahuji jen velmi omezeny pocet vzajemné
homolognich sekvenci DNA, mezi néz patii zejména geny, které se tykaji integrace
bakteriofagovych genomii do genomu hostitelskych kmenti.

Prace byla podporovina grantem MSM CR 1431000008.

ELEKTROCHEMICKE STANOVENI GLUTATHION-S-TRANSFERASY JAKO
MARKERU POSKOZEN{ PROXIMALNICH TUBULU
ELECTROCHEMICAL DETERMINATION OF GLUTATHIONE-S-TRANSFERASE AS
A MARKER OF PROXIMAL TUBULS DAMAGE

Pavel Vrtilekl, Kizek Renéz, Jan Vacekz, Libuge Trnkovéa®
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Poruchy metabolismu a vyZzivy, ptfedstavujici jeden z kliCovych problémi soucasné
mediciny, zptusobuji celou fadu civilizacnich onemocnéni, mezi néz patii 1 poSkozeni ledvin.
V nedavné dobé¢ bylo ukdzano, Ze pro pfimou detekci poskozeni proximalnich ledvinovych
tubuld by mohla byt vhodnym markerem glutathion-S-transferasa. Glutathion-S-transferasa
(EC 2.5.1.18 — GST) patii do velké rodiny enzymu, které katalyzuji pfipojeni tripeptidu
glutathionu (y-glutamylcysteinyl-glycin) k endogennim nebo exogennim substratim.
Glutathion pfipojeny k hydrofobnim a elektrofilnim slouc¢enindm vytvari adukty s vyssi
rozpustnosti ve vodé¢, které mohou byt enzymaticky degradovany na soli merkapturovych
kyselin a vylu¢ovany z organismu moci. Z hlediska renalniho poskozeni je tfeba ze Ctyr tiid
GST (a-GST, p-GST, n-GST a 1-GST) sledovat hladinu a-GST, jejiz vzestup indikuje toto
poskozeni. To znamena, Ze stanoveni koncentrace a-GST v moci je senzitivni metoda pro
diagnostiku renalniho poskozeni. Bylo zjiSténo, ze chromatografické stanoveni GST v moci
neni ovlivnéno lékem ani zménou pH, coz je pozitivnim faktem pro sledovani rendlnich
funkci u chronického ledvinového onemocnéni nebo reakce ledvin po jejich transplantaci.

Vedle stanoveni koncentrace GST vmoci pomoci HPLC byla vyzkouSena
elektrochemickd metoda - diferencni pulsni voltametrie doplnénéd technikou adsorptivniho
ptenosu (AdT DPV). Pii této technice byla GST adsorbovana na riznych pracovnich
elektrodach z malého mnozstvi pufrovaného roztoku. Registrované elektrochemické GST
odezvy byly na rGznych pracovnich elektrodach porovnavéany. Bylo zjisténo, Ze uhlikové
elektrody poskytuji velmi dobie reprodukovatelné oxidacni signaly tryptofanu (Trp) a
tyrosinu (Tyr). Na rtutové elektrod¢ (HMDE) byly pozorovany dva typy katalytickych
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signaltit GST, jednak pik H a pik odpovidajici Brdickove reakci. Na uhlikové elektrodé byla
studovéna zavislost vysky oxidacnich signali na dobé akumulace a na koncentraci GST.

Da se predpokladat, ze elektrochemické metody se mohou stat velmi uZitenym
prostiedkem pro piimé stanoveni GST v biologickém materialu.
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MECHANISMUS SUPRESE ONKOPROTEINU V-MYB PROTEINEM JUN
V BUNKACH BM2: AKTIVACE RECEPTORU PRO KYSELINU RETINOVOU
MECHANISM OF V-MYB-SUPPRESSION BY JUN PROTEIN IN BM2 CELLS:

ACTIVATION OF RETINOIC ACID RECEPTOR

Sabina Sevéikova, Petr Benes, Jan Smarda
Masarykova univerzita v Brné, Prirodovédecka fakulta, Katedra genetiky a molekularni
biologie, Kotlarska 2, 611 37 Brno

Buiikky BM2 jsou kufeci monoblasty konstitutivné exprimujici onkogen v-myb viru ptaci
myeloblastdzy. Diive jsme prokazali, ze jednim ze zplsobl jak snizit vysokou turoven
proliferace téchto leukemickych bunék a stimulovat jejich termindlni diferenciaci, je zvysit
uroven exprese genil jun. Proto jsme pfipravili varianty bunééné linie BM2, které inducibilné
exprimuji gen v-jun (BM2vJUN) a c-jun (BM2cJUN). Oba geny v buitkich BM2vJUN a
BM2cJUN zpusobili n€kolik fenotypovych zmén jako napt. sniZzeni urovné proliferace a
v pfipadé BM2cJUN také casteCnou diferenciaci. Zajimavym znakem, ktery jsme
zaznamenali u obou derivati BM2, byla zvySena citlivost na kyselinu retinovou (RA). Dosud
bylo znamo, Zze RA mulze vyvolat termindlni diferenciaci bunck BM2, ale pouze za
piedpokladu, ze je v téchto bunikdch zvySena uroven exprese jadernych receptort RAR nebo
RXR. Podobny ucinek jsme piekvapivé zaznamenali také v bunikdch BM2 exprimujicich v-
jun. Pfi zkoumani mechanismu tohoto jevu jsme neprokézali zadny vliv proteinu v-Jun na
expresi endogennich genit RAR a/mnebo RXR. Testy transkripéné aktivaéni schopnosti
endogenniho genu RAR v buiitkich BM2 a BM2vJUN jednozna¢né prokézaly, ze tato funkce
proteinu RAR je vyrazné posilena za ptfitomnosti v-Jun. Toto pozorovani je piekvapivé,
protoze dosud popsané udaje svédCi spiSe o antagonistickém vztahu transkripéniho faktoru
AP-1 k jadernym receptorim RAR. Z naSich experimentd lze vyvodit zavér, Ze onkoprotein
v-Jun potlacuje funkci onkoproteinu v-Myb v bunkdch BM2 tim, ze stimuluje aktivitu
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kterych jsme dokumentovali schopnost proteinu RAR a RXR suprimovat transformacni
potencial onkogenu v-myb v bunkdch BM2.

Tato prace byla sponzorovina grantem MSMT 143100008 Ministerstva skolstvi mladeze a
telovychovy a grantem ¢. 301/01/0040 Grantové agentury Ceské republiky.

ZRANI MONOBLASTU BM2 JE DOPROVAZENO ZVYSENOU EXPRESI VIMENTINU
VIMENTIN EXPRESSION IS UPREGULATED IN MATURING BM2 MONOBLASTS

Jan gmardal, Eva Zahradniékovél, Hana Koneénéz, Zbyn¢k Zdréhalz, Jana Smardova’
"Masarykova univerzita v Brné, Prirodovédecka fakulta, Katedra genetiky a molekuldrni
biologie, Kotlarska 2, 611 37 Brno
? Masarykova univerzita v Brné, Prirodovédecka fakulta, Laborator funkcni genomiky a
proteomiky, Kotlarska 2, 611 37 Brno
I Masarykiiv onkologicky vistav, Laborator biologie nddorii II, Zluty kopec 7, 656 53 Brno

Bunécéna linie BM2 byla pfipravena infekci nezralych kufecich myeloidnich bunc€k virem
ptac¢i myeloblastozy, ktery transdukuje onkogen v-myb. Vzniklé monoblasty konstitutivné
exprimuji v-myb a jejich terminalni diferenciace je proto zablokovdna. Obnoveni
diferenciani drahy bunck BM2 lze dosdhnout napt. pisobenim forbolového esteru TPA,
inhibitorem histonovych deacetyldz trichostatinem A nebo prostfednictvim aktivovanych
jadernych receptori pro kyselinou retinovou (RA). Typ pouzitého induktoru také rozhoduje o
typu konecné diferenciaéni dréhy, kterda mlze sméfovat k jednojadernym makrofagum,
velkym makrofagovym polykaryoniim nebo osteoklastim. V této praci jsme se zaméfili na
charakterizaci diferencujicich se bun¢k BM2 a hledani proteinovych markera vyuzitelnych pfti
diferenciacnich studiich. Prokdzali jsme, Ze piisobenim forbolového esteru TPA se v jaderné
frakci zrajicich bunék BM2 objevuje dominantni protein o molekulové hmotnosti 55 kDa,
ktery neni pfitomen v builkdch BM2 exprimujicich lidsky gen RAR vystavenych
kombinovanému pusobeni TPA/RA. Tento protein byl po elektroforéze v SDS-
polyakrylamidovém gelu podroben redukci, alkylaci a poté proteolyze trypsinem piimo
v gelu. Po extrakci z gelu byla molekulovd hmotnost vzniklych peptidii uréena hmotnostni
spektrometrii MALDI-TOF. Srovnanim ziskanych dat s Gdaji v databazich jsme tento protein
identifikovali jako cytoskeletarni protein vimentin. Experimentalné jsme tento zavér potvrdili
vimentin-specifickou protilatkou, ktera pfi westernovém blotingu oznacila protein o stejné
molekulové hmotnosti. Protoze exprese vimentinu zietelné stoupa v buitkaich BM2
indukovanych k diferenciaci ptisobenim TPA a trichostatinu A a zlistdvd nezménéna u bunck
BM2RAR indukovanych kyselinou retinovou, mizeme vyvodit zaver, ze vimentin
predstavuje vhodny molekularni marker pro rozliSeni diferencianich drah bun¢k BM2.

Tato prace byla sponzorovana grantem MSM 143100008 Ministerstva Skolstvi mlideZe a
telovychovy a grantem ¢. 301/03/1055 Grantové agentury Ceské republiky.
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