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Program

Ctvrtek 16. Ginora
10:00-13:00 registrace

12.00-13.00 obéd
13:00-13:10 zahajeni

13:10-13:20 vyhlaseni ceny CSMS pro rok 2006 za zasluhy v mikroskopii
Cenu ziskava Prof. Karel Smetana za celozivotni pfinos v mikroskopickém poznavani
bunék

13:20-13:50 Karel SMETANA, UHKT Praha:
Mikroskop a mikroskopicka technika v hematologii

13:50-14:00 vyhlaseni ceny CSMS za nejlepsi PhD disertaci
14:00-14:20 prednaska vitéze

I. blok prednasek - zvané prednasky

14:20-14:45 Peter SVEC, Fyzikalny ustav SAV, Bratislava:
TEM charakterizacia nanostrukturovanych materialov pripravenych krystalizaciou z
amorfnej fazy

14:45-15:10 Miroslav OVECKA, Botanicky ustav SAV, Bratislava:

Jednoducha mikroskopicka analyza niektorych dynamickych procesov v rastlinnych
bunkach

15:10-15:45 Ferdinand HOFER, Research Institute for Electron Microscopy, Graz University of
Technology, Austria:
Energy Filtering TEM - New Methods and Applications

15:45-16:15 prestavka

Il. blok prednasek - firemni prezentace novych pfristroja/technik

16:15-16:35 Tomas VYSTAVEL, F.E.|.:
TITAN: 80 — 300kV monochromated and Cs corrected microscope

16:35-16:55 Manfred BAUMANN, Gatan/MB Science Srvice:
New developments in digital imaging for EM

16:55-17:15 Jaroslav KLIMA, Tescan:
Novy autoemisni mikroskop MIRA firmy Tescan

17:15-17:35 Josef MIKES, LIM:
Software a Hardware pro "Live Cell Imaging"

17:35-19:00 vyroéni shromazdéni CSMS

19:30-? fizena ochutnavka vina (Znovin, a.s. ) a banket conference




Patek 17. inora

lll. blok prednasek, vybranych na zakladé abstrakt

8:30-8:45 DELONG A., Delong Instruments, a.s., Brno:
Nizkovoltovy TEM — mikroskop pro biologii

8:45-9:00 NEBESAROVA J., Parazitologicky Ustav, Ceské Budé&jovice a PfF UK, Praha:
Prvni zkuSenosti s oscilujicim diamantovym nozem pfi pfipravé ultratenkych fezl z
biologickych vzorkl pro TEM

9:00-9:15 STRADALOVA V., Ustav experimentalni mediciny a Ustav molekularni genetiky AV CR,
Praha:
Detekce antigenl na tenkych fezech bunék bez chemické fixace

9:15-9:30 ROZKOSNY I., Optoteam/Nikon, Praha:
Novinky spektralni konfokalni mikroskopie

9:30-9:45 STARY V., Ustav materialového inzenyrstvi, Fakulta strojni, CVUT v Praze:
Biomaterialy a jejich aplikace v ortopedii

9:45-10:05 VAVRA I. a CIAMPOR F., Elektrotechnicky Ustav a Virologicky Ustav SAV Bratislava:
TEM analyza rozlozenia magnetitovych nanocastic pouzitych na cieleny transport
lieCiva v bunkach kostnej drene

10:05-10:20 NADUBINSKA M., Botanicky Ustav SAV, Bratislava:
Lokalizacia zinku v bunkach rastlin tolerujucich tazké kovy

10:20-10:35 CHORVAT Jr. D., International Laser Centre, Bratislava:
Study of flavin autofluorescence in cardiac myocytes using spectrally and
time-resolved fluorescence microscopy

10:35-12:20 postery a firemni vystava s obCerstvenim

IV. blok prednasek, vybranych na zakladé abstrakt

12:20-12:35 NOVAK L., Ustav pfistrojové techniky AV CR, Brno:
Vliv Everhart-Thornleyho detektoru na zobrazovany signal

12:35-12:50 SLOUF M., Ustav makromolekularni chemie AV CR, Praha:
Pocitani nevazitelnych mnozstvi otérovych ¢astic uhmwpe pomoci
elektronovémikroskopie a automatizované obrazové analyzy

12:50-13.05 SEDLACKOVA K., Ustav technickej fyziky a materialového vyskumu MAV, Budapest a
Elektrotechnicky ustav SAV, Bratislava:
TEM a HREM analyza nanokompozitnych tenkych vrstiev na baze novych struktdrnych
foriem uhlika

13:05-13:20 GARTNEROVA V., Fyzikalni Ustav AV CR, Praha:
Aplikécia mikroskopie na vyskum horcikovych zliatin

13:20 zakoné&eni, obéd



PREDNASKY

(usporadano podle jména prezentujiciho autora)
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MIKROSKOP A MIKROSKOPICKA TECHNIKA V HEMATOLOGII

Smetana K.
Ustav hematologie a krevni transfuse, Praha

Jak je obecné znamo, mikroskop mél urCujici ulohu pfi poznavani bunék, tj.
jejich strukturalnich komponent, funkci, biologie a patologie. S rozvojem a
zdokonalovanim mikroskopu doslo i k rozvoji metod, které pfipravovaly buriky
a samoziejmé i krevni bunky a krvetvorné tkané k pozorovani témito pfistroji.
Ruzné typy mikroskopl a mikroskopické techniky jsou v hematologii uzivany
nejen pro studium patogenezy krevnich chorob, ale i pro jejich diagnostiku a
stanoveni prognozy. Za poznamku stoji, Ze krevni bunky jsou také uzivany
jako modely pro studium bunééné diferenciace a maturace.

V souasné dobé supravitalni pozorovani mikroskopem vyuziva ruzného
znaceni nékterych bunécnych komponent a to nejen k odhalovani jejich funkce
vbuince, ale i ke stanoveni jeji vitality. Moderni cytochemické a
imunocytochemické pfistupy pak umozfuji poznavani chemického slozeni
jednotlivych  bunéCnych struktur a poskytuji i diagnosticky cennou
charakteristiku jednotlivych typu krevnich bunék. Sledovani vybranych
bunénych struktur umoZznuje stanoveni zda nezrala krevni bunka, vCetné
maligni, je v klidové, Ci proliferativni fazi, zda “pfechodné spi”, nebo je na konci
svého Zivota. Je v8ak nezbytné poznamenat, ze nékteré z markrovych
proteind pro urcité bunécné struktury se mohou v krevni burfice za urcitych
okolnosti pfesunovat a tim ztraceji svoji markrovou ulohu. Na druhé strané
umoznuji sledovani migracnich a translokacnich procesu v burice.
Mikroskopickou a cytochemickou charakteristiku jednotlivych bunécnych
komponent in situ lze povazovat za expresi procesl, které se na nich
odehravaji a to pfimo v “edineénych” krevnich bunkach za plného
respektovani jejich stavu. Tento pfistup je nenahraditelny a to zejména v
diagnostice, kdy pocCet bunék k vySetreni je velmi omezeny.
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NANOCRYSTALLIZATION FROM AMORPHOUS STATE: LOCAL
CHARACTERIZATION OF METALLIC SYSTEMS

Svec P., Deanko M., Paluga M., Janic¢kovi¢ D.
Institute of Physics, Slovak Academy of Sciences, Bratislava, Slovakia

Numerous modern nanocrystalline alloy systems are formed by crystallization
from rapidly quenched amorphous state. Micromechanisms controlling this
process are closely linked to the structure and atomic arrangement in the
polycrystalline master alloy precursor and to the local ordering in amorphous
state, leading to specific features of the (nano)crystalline phases formed
during the transformation. Quantified morphological, chemical, compositional
and structural characterization down to atomic scale level is an indispensable
complement to thermodynamic characterization in these systems.

It will be shown that a complex information and insight into the structure of
matter on the nanoscale can facilitate the design of unique knowledge-based
material systems with extraordinary properties given by their specific local
ordering and interactions. Examples of this approach using advanced
microscopical methods will include high-resolution electron microscopy,
energy-filtered elemental mapping and image analysis in direct and reciprocal
spaces as well as surface analyses by means of atomic force and confocal
microscopies. Specific cases of progressive materials containing
nanocrystalline and nanoquasicrystalline structure and exhibiting significantly
improved e. g. magnetic, mechanical or electrical properties or enhanced
biocompatibility will be presented, demonstrating the potential of the methods
of local characterization.
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JEDNODUCHA MIKROSKOPICKA ANALYZA NIEKTORYCH
DYNAMICKYCH PROCESOV V RASTLINNYCH BUNKACH

Oveéka M., Lichtscheidl 1.2, Baluska F.>

! Botanicky ustav, Slovenska Akadémia Vied, Bratislava, Slovensko

2 Institution of Cell imaging and Ultrastructure Research, University of Vienna,
Austria

® Institute of Cellular and Molecular Botany, University of Bonn, Germany

Sucasny rozvoj réznych disciplin prirodnych vied priniesol novy pohfad na
bunku, ¢o okrem iného znamenalo aj vyrazny progres v mikroskopii.
Zaznamenali sme signifikantny posun od statickych morfologickych
pozorovani fixovanych Struktur ku komplexnému Studiu bunkovej architektury v
3D obraze a zachyteniu dynamickych molekulovych procesov v Zivej bunke

a v realnom Case. Adekvatnym sposobom sa vyvijaju nové kvalitativne

a kvantitativne mikroskopické metody, vyrazne sa vSak vylepSuju aj technické
moznosti ovladania mikroskopov. To umozniuje pouzit mikroskop na efektivne
pozorovania aj pri vyuziti jednoduchych funkcii pristroja. Ciefom prezentacie je
jednoduchym spdsobom dokumentovat’' Zze pouzitim zakladnych
mikroskopickych metdd svetelnej, fluorescenénej a konfokalnej mikroskopie
spolu s vyuzitim videotechnoldgie, poCitaCovej techniky a primeranej
experimentalnej pripravy rastlinného materialu je mozné ziskat dostatok
novych a zaujimavych udajov ktoré mézu vyrazne prispiet k charakterizacii
Struktuar a procesov v Zivej rastlinnej bunke. Prikladom Studia dynamickych
procesov v korenovych bunkach rastlin méze byt spésob prudenia
cytoplazmy, endocytoza externe aplikovanych markerov a vrcholovy rast
korenovych vlaskov.

Podporené Eurdopskou Komisiou, projekt TIPNET (HPRN-CT-2002-00265) a
Grantovou Agenturou VEGA (grant 2/5085/25).
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ENERGY FILTERING TEM - NEW METHODS AND APPLICATIONS

Hofer F., Schaffer B., Grogger W., Kothleitner G.

Research Institute for Electron Microscopy, Graz University of Technology, A
8010 Graz, Austria

With the spreading of micro- and nanotechnology there will be an increasingly
strong need for imaging techniques that allow high spatial resolution studies of
nanodevices and nanostructured materials. Here energy-filtering transmission
electron microscopy (EFTEM) plays a central role as a means of measuring
chemical and structural properties of very small regions of a thin specimen.
The power of this technique depends significantly on two parameters: its
spatial resolution and the energy resolution available in the spectrum and in
the energy-filtered TEM image.

The major use of EFTEM is the mapping of elemental concentrations over
large specimen areas with high spatial resolution in the range of one
nanometre and a detection sensitivity lower than one monolayer. The
procedures for quantitative EFTEM elemental mapping are now very well
established and have been successfully applied to a broad range of
specimens in materials science and biology. Energy-filtered images can be
also used to visualize all physical properties which influence the EELS
spectrum, such as electronic properties and bonding states by means of near
edge fine structures (ELNES) and of the low-loss part of the spectrum.

Recent developments concentrated on the improvement of EFTEM data
acquisition and analysis, e.g. for spectrum imaging. With the introduction of
new energy-filtering microscopes which are largely corrected for spectral
aberrations both transmissivity and non-isochromaticity could be essentially
improved. In this paper we discuss these recent developments and their
advantages for measuring the elemental composition, local physical properties
and the local chemical bonding in materials science specimens at the
nanometre scale.

10
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TITAN™: 80 — 300KV (S)TEM WITH CS CORRECTOR AND
MONOCHROMATOR

Vystaveél T.

FEI Company

Nanoresearch strives to increase our understanding of nanostructures and
functional materials by linking the macroscopic material properties to the
properties at the smallest level of detail: down to the atoms. This continuing
drive pushes for the better understanding of local atom organization, the
chemical bonding and even the electronic structure. The Titan™ microscope is
balanced to bring the electron microscopy into a new era by expanding the
boundaries, and assisting scientists and researchers to achieve ground-
breaking results in nanoresearch.

In all TEM imaging, the spatial resolution is predominantly limited by the
spherical aberration and chromatic aberration of the imaging lens. These
imperfections cause the image information to be blurred. This information can
be retrieved by the through-focus series reconstruction or by the electron
holography. Alternatively, a more direct way is to correct the spherical
aberration by incorporating a Cs corrector into the TEM column. For the
situation where the aberrations are corrected on the image, a system shows
enhancement of the resolution all the way down to the information limit. For
the situation where the aberrations are corrected on the probe, the probe size
as well as the current in the probe can be improved. Although good for
conventional applications, the existing TEM platforms are not optimized to
easily adapt the corrector technology. This is mainly due to their hardware and
software incompatibility and most importantly, system stability. Titan™ is a
new generation TEM that has been designed to remove the above mentioned
weaknesses of the current TEM platforms. It works at accelerating voltages
from 80 keV to 300 keV, with improved stabilities in mechanical, electrical and
thermal behavior. This allows sub-angstrom results to be obtained easily in
imaging as well as in probe modes. In combination with a monochromator
allowing an energy resolution to be in the 0.2 eV range, investigations similar
to the ones reached with a synchrotron equipment could be done. Some
recent results obtained with this system will be presented.

11
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CCD PIXELS, THE MORE THE BETTER IN A TEM CAMERA?

Baumann M.

MBSS, Gatan distributor in East Europe

Do more pixels in a CCD camera necessarily mean higher image resolution?
Most people believe this to be the case when purchasing a CCD camera for
TEM work. This may seem so obvious that no explanation is needed.
However, this is not a trivial question. The number of pixels in a CCD camera
does not define its resolution.

The true and meaningful resolution can only be obtained by matching the CCD
pixel size with the size of the electron generated “puddle”. This is the volume a
single fast electron generates light from when interacting with the scintillator
during the scattering process. In this process, electrons deviate significantly
from their original paths. It is only under the condition that the size of the CCD
pixels matches or is bigger than the ,puddle® that more pixels result in higher
image resolution.

For CCD cameras that generate the “puddle” with size larger than a single
pixel, in order to achieve the true single pixel resolution, one need combine the
CCD pixels to form a “super pixel” so that it has the similar size as the
‘puddle”. For example one can combine 2 pixels in x and 2 pixels in y
direction, termed 2 x 2 binning. Then the real effective pixels in the CCD
camera are 4 times less than original number of pixels! For example, if the
original number of

pixels is 2k x 2k or 4 Megapixels, then the real effective pixel in this camera is
only 1k x 1k or 1 Megapixels!

12
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NOVY FE REM TESCAN MIRA

Klima J., Lopour F., Zadrazil M.
TESCAN, s.r.o., LibuSina tr. 21, 602 00 Brno

MIRA je nazev celé nové rodiny rastrovacich elektronovych mikroskopu
nabizejici vysokeé i nizké vakuum v komore mikroskopu.

Hlavnimi vlastnostmi nového mikroskopu jsou:

- Schottkyho tryska s vysokou smeérovou proudovou hustotou pro dosazeni
vysokeho rozliseni (pod 2 nm) pfi dostateéné vysokém proudu ve stopé a tim
dosazeni priznivého poméru signal/Sum zobrazeni a to i pfi nizkém
urychlovacim napéti

- Unikatni tficogkova elektronova optika (Wide Field Optics™) umoziiujici
rizné pracovni mody obsahuijici originalni mezi¢o€ku pro optimalizaci efektivni
apertury dopadajiciho svazku

- In-Flight Beam Tracing™ — originalni vlastnost, ktera pomoci
matematického modelu optické soustavy v paméti pocitaCe a simulace pohybu
elektronl v elektromagnetickych a elektrostatickych polich dokaze vypodcitat
v realném Case parametry optické soustavy a vlastnosti dopadajiciho svazku.
Vyuziva zabudovaného jadra programu Electron Optical Design [2] a vyrazné
usnadniuje ovladani pfistroje i pro nezkuseného operatora

- Vysoka zobrazovaci frekvence

- Vysoky analyticky potencial pfistroje

- PIné automatizované sefizeni a nastaveni mikroskopu

- Sofistikovany software pro fizeni mikroskopu a akvizici, archivaci,
zpracovani a analyzu obrazu

- Vysoky vykon pfi automatické analyze velkych ploch vzorku diky
automatické lokalizaci a analyze Castic

- Sitové operace a zabudované dalkové Fizeni a diagnostika pfistroje — vSe
jako standardni vybaveni

Reference:

[1] TESCAN, s.r.o0., www.tescan.com

[2] B. Lencova, J. Zlamal, Proc. of Dreilandertagung Microscopy Conference,
Davos, 2005

13
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SOFTWARE A HARDWARE PRO ,,LIVE CELL IMAGING*
MikesS J.

14
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NiZKOVOLTOVY TEM — MIKROSKOP PRO BIOLOGII

Delong A., Stépan P.
DELONG INSTRUMENTS a.s., 612 00 Brno, Bulharska 48

V pfispévku budou srovnany parametry nizkovolto-vého TEMu s analogickymi
parametry 200 kV TEMu dulezitymi pro aplikaci v biologii a polymerni chemii.
Mezi sledované parametry jsou zafazeny: kontrast obrazu, lateralni rozliSovaci
schopnost, citlivost k radiaCnimu poskozeni, naro¢nost preparacnich metod a
moznosti dalSiho pfistrojového zdokonaleni.

Kontrast: Kontrast biologickych (polymernich) objektl se speci-fickou
hmotnosti okolo 1g/cm?® je v LVTEMu nejméné o iad vétsi. Objekty mensi nez
30nm, které jsou v centru zajmu soucasné bio-logie (viry, enzymy, proteiny,
DNA apod.) davaji pfi energii elektro-ni 5 keV dostateény amplitudovy
kontrast v zaostfeném obraze. Pfi energii 200 keV je nutné pracovat
s fazovym kontrastem pfi relativné znacné rozostfeném obrazu.

RozliSovaci schopnost: Pfistrojova rozliSovaci schopnost 200kV TEMu
(0,27nm) presahuje nékolikanasobné rozliSeni sou€asného LVTEMu (2nm).
RozliSovaci schopnost 200kV TEMu se vSak pfi rozostfeni potfebném pro
ziskani dostatecného kontrastu vyrazné snizi (na 1-2nm).

Radiacni_poskozeni: Neelasticky rozptyl elektronl klesa s tloust-kou objektu
kterym elektrony zobrazovaciho svazku prochazeji. Bylo pozorovano, Ze
zejména elektrony s energii 5keV prostupuji objekty s tloustkou okolo15-30
nm, sloZzenymi z materidld se specifickou hmotnosti okolo 1g/cm®
s minimalnimi ztratami.

Preparaéni_metody: Potfeba pouzivat v LVTEMu objekty s tloust-kou ne vétsi
nez 30-40nm je v pfipadé dulezitych Castic splnéna automaticky. Tenké Fezy,
které jsou dalSi kategorii biologickych objektd, je v sou€asnosti mozné pripravit
v ultramikrotomu s vibru-jicim diamantovym nozem az do tloustky 15nm
s relativné malou deformaci. Vyznamna je souCasné moznost vynechat do
znacné miry kontrastovani pomoci tézkych kovu.

15
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PRVNi ZKUSENOSTI S OSCILUJICiM DIAMANTOVYM NOZEM PRI
PRIPRAVE ULTRATENKYCH REZU Z BIOLOGICKYCH VZORKU PRO
TEM

Nebesarova J."?, Vancova M."3

! Biologické centrum AV CR, Parazitologicky Ustav, Brani§ovska 1160/31,
Ceské Budéjovice

2 Pfirodovédecka fakulta UK, Viniéna 7, Praha 2

® Biologicka fakulta JU, Brani$ovska 31, Ceské Budgjovice

Pfiprava ultratenkych fezl z biologickych preparatl zalitych do pryskyfic
predstavuje stale z hlediska Casové naroCnosti a pozadavku na manualni
zdrojem fady artefaktl, mezi jinym vyrazné komprese fezl pfi jejich
odkrajovani z bloCku, ktera se projevuje napf. zménou velikosti zalitych
objektll nebo navinénim Fezl. Oscilujici diamantovy nGz Diatome s uhlem
fezné hrany 35° ktery pfi krajeni kmita s frekvenci v intervalu 25-45 kHz,
slibuje odstranéni téchto vad a usnadnéni pfipravy ultratenkych feza.

NUz jsme nejprve vyzkousSeli pfi pfipravé ultratenkych fezl s tloustkou 50-70
nm pro vysokonapétovy TEM ze vzork( zalitych do epoxidovych pryskyfic
PolyBed 812 a Spurr (Polysciences) a mizeme potvrdit, Ze zmé&nou amplitudy
Ize snadno ovlivnit délku odkrajovanych ultratenkych fez( a tim i miru jejich
komprese.

Oscilujici diamantovy n(z se nam osvédcil i pfi pfipravé super ultratenkych
fezt s tlouStkou okolo 20 nm pro nizkonapétovy TEM. Opét jsme ho
vyzkouSely pro vzorky zalité do nejtvrdSich variant vySe uvedenych
epoxidovych pryskyfic, kdy nam velmi usnadnil pfipravu 20 nm fezu, dokonce
nam umoznil krajet fezy s tloustkou kolem 15 nm. Navic jsme prokazaly v LV
TEM, ktery reaguje na nepatrné zmény v tloustce fezu vyraznou zmeénou
kontrastu ve vysledném obrazu, Ze oscilujici niz nevytvafi ,chatter na fezu,
tedy pravidelné zmény tloustky fezu v dusledku jeho vibrace. Z hlediska
nizkonapétového mikroskopu pfispiva k vyhlazeni zrnitého vzhledu zalévaciho
média ve vysledném obrazu.

16
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DETEKCE ANTIGENU NA TENKYCH REZECH BUNEK BEZ CHEMICKE
FIXACE

Stradlova V., Gaplovska-Kysela K., Hozak P.

UEM a UMG AVCR, Videfiska 1083, Praha

Klasicka pfiprava preparatll pro transmisni elektronovou mikroskopii vyuziva
chemické fixace bunék aldehydickymi Cinidly (FA, GA). Pouziti chemickych
fixativ ma ale sva omezeni a fadu nevyhod. Je to fixace pomala, pH i tonicita
pouzitého pufru nikdy plné nevyhovuje vdem bunéCnym kompartmentim a
nelze kontrolovat ani predvidat stuperi zachovani bunéénych antigentd pro
naslednou imunochemickou detekci.

Tyto nedostatky chemické fixace Ize odstranit pouZzitim kryofixace.
Nejucinnéjsi metodou kryofixace v sou€asné dobé je vysokotlaké zamrazovani
(high pressure freezing, HPF), kdy je Zivy vzorek zamrazen béhem ms za
velmi vysokého tlaku (kolem 2000 bart) a dojde k tvorbé amorfniho ledu.
Vitrifikovanou vodu ve vzorku je poté mozno za velmi nizké teploty (kolem -
90°C) nahradit acetonem (Ci metanolem) a zalit do pryskyfice (metoda freeze
substitution, FS).

V nasSi laboratofi pouzivame pfistroje Leica EM-PACT a Leica AFS.
Modifikovali jsme pouzivané metody HPF a FS tak, Zze buriky zamrazené bez
jakychkoliv chemickych fixativ, substituované acetonem a zalité do pryskyfice
LR White mély v TEM velmi dobrou ultrastrukturu, nesrovnatelné lepsi, nez pfi
pouziti stejné pryskyfice po chemické fixaci. Mirnym problémem byl pouze
nizsi kontrast membranovych struktur a jadérek, ktery lze ovSem cCastecné
kompenzovat pridavkem uranylacetatu do substitu¢niho média. Velky pfinos
téchto metod je v jejich velmi dobré schopnosti zachovat bunécné antigeny pro
imunoznaceni. Experimentalné kvantifikované imunoznaceni pomoci
koloidniho zlata na tenkych fezech bylo u bunék zpracovanych metodou
HPF/FS o fad vy$Si ve srovnani s chemicky fixovanymi bunikami.
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NOVINKY SPEKTRALNI KONFOKALNi MIKROSKOPIE

Rozkosny |.

Optoteam s.r.o., Kyjevska 6, 160 00 Praha 6, www.mikroskopy.cz:

V souCasné dobé existuji dva spektralni systémy pouzivané v konfokalni
mikroskopii:

systémy zalozené na vybéru vinovych délek pouzivaji prizmata nebo mfizky k
vybéru urcitych oblasti spektra, produkovana data jsou obdobna datim
ziskanym pfi pouziti Uzkopasmovych filtri pfed detektorem fotonasobice.
systémy zaloZzené na spektralni detekci pouZzivaji mfizky a poskytuji
Sirokospektralni data. Kazdy obrazovy bod zahrnuje kompletni Sirokopasmové
spektrum. Tyto systémy umoZzniuji rychlé snimani spektra s riznym rozlisenim.
Spektralni konfokalni systémy jsou dnes nabizeny pfednimi svétovymi vyrobci
mikroskopu v riznych variantach, o nichz detailnégji informuje pfednaska.
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BIOMATERIALY A JEJICH APLIKACE V ORTOPEDII

Stary V., Kabatova J.", Bagakova L. 2 Doudérova M., Tolde Z.", Hornik J.",
Fencl J.

'Ustav materialového ingenyrstvi, Fakulta strojni, CVUT v Praze,
2Fyziologicky ustav AV CR Praha,
3Beznoska s.r.o., Kladno

Zcela prevladajicimi materialy pro vyrobu implantatd jsou v souasné dobé
kovy, predevSim slitiny, které maji potfebné mechanické a antikorozni
vlastnosti. NejrozSifengjsi slitiny jsou chromniklové austenitické korozivzdorné
oceli, chrommolybdenova slitina kobaltu a hlinikovanadova slitina titanu. Tyto
kovy pfevazuji a budou jesté dlouho pfevazovat v materialové zakladné
umélych nahrad kloubl u vétSiny vyrobcu a také u firmy Beznoska s.r.o.,
Kladno. NaSe prace je zaméfena na titan a titanové slitiny s rdznymi
povrchovymi Upravami, které firma Beznoska pouziva pro vyrobu endoprotéz.
Cilem je zjistit a kvantitativné vyhodnotit souvislosti mezi drsnosti povrchu a
ristem kostnich bunék na modelovych vzorcich s riznou drsnosti a s riznym
slozenim (Ti, Ti6AI4V, Ti5AI2.5Fe).

Vzorky byly tvofeny disky s odpovidajiciho materialu, jejichZz povrch byl
pfipraven jednou ze Ctyf technologii: mechanickym obrabénim (MO), navic
dodate¢nym lesténim (ML), elektroerozi (EO), nebo plasmatickym nastfikem Ti
prasku (PL) na TiAlV pfip. TiAlFe. Metodou EDX bylo zméfeno slozeni, které
odpovida pred-pokladanému s pfesnosti ~0.5%. Poté byla stanovena u vSech
vzork( drsnost (parametry Ra, Rq, Rsk, Rku, Rt, R3z, Rp, Rpm, Sm) a
sejmuty obrazy povrchu v SEM. Na takto pfipravenych vzorcich byly
péstovany bunky (osteoblastiim podobné kostni buriky linie M 63) po dobu 1 a
4 dny. Nakonec byly zméfeny pocty bunék adhero-vanych na vzorcich za tuto
dobu (N1 a N4) a vypocitana doba zdvojnasobeni poc¢tu bunék DT, u vzorkl
po 1 dni byla provedena fixace, pfip. pozlaceni a povrchy s bunkami opét
sledovany v SEM.

Vysledky ukazaly vyznamnou zavislost pocCtu adherovanych bunék na
parametru drsnosti Ra, objevila se také vyznamna korela-ce doby
zdvojnasobeni na parametru Rsk. PocCet adherovanych bu-nék ani Cas
zdvojnasobeni na plasmaticky nastfikaném a elektroero-dovaném povrchu se
statisticky vyznameé nelisily.
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TEM ANALYZA ROZLOZENIA MAGNETITOVYCH NANOCASTIC
POUZITYCH NA CIELENY TRANSPORT LIECIVA V BUNKACH KOSTNEJ
DRENE

Vavra L., Giampor F.?, Rosocha J.3, Timko M.*

1Elektrotechnicky ustav SAV,Bratislava;

%\/irologicky Ustav SAV Bratislava;

3zZdruzenatkanivova banka LF UPJS a FNsP Kosice; *Ustav experimentalnej
fyziky SAV KoSice

V prednaske sa prezentuju Ciastocné vysledky vyskumu vyuZitia
magnetitovych nanoc€astic ako nosiCov lie€iva na urCené miesto do buniek
tkaniv fudského organizmu. Bude vysvetleny princip cieleného transportu
lieCiva pomocou magnetickych nanoCastic a metodika TEM charakterizacie
magnetickych kvapalin (subory magnetitovych nanocastic nachadzajucich sa
v kvapaline).

Magneticka kvapalina bola pridana do zivného rastového média, v ktorom sa
nachadzali kmenoveé ludské mezenchymové bunky z kostnej drene mnozené
in vitro. Bunky boli fixované glutaraldehydom a po odovodbneni zaliate do
média LR White. TEM pozorovanim ultratenkych rezov buniek v tmavom
a svetlom poli sme zistili, Ze magnetické Castice prenikaju do cytoplazmy
buniek. Lokalizacia Castic nie je viazana na Ziadne cytoplazmatické organely,
ale nachadzaju sa neusporiadane po celej cytoplazme. Ukazali sme, Ze
magnetické nanocastice neprenikaju do bunkového jadra.
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LOKALIZACIA ZINKU V BUNKACH RASTLIN TOLERUJUCICH TAZKE
KOVY.

Nadubinska M.", Ciamporova M., Lichtscheid! 1.2

1Botanicky ustav SAV, Bratislava;
University of Vienna, Cell Imaging and Ultrastructural Research Unit, Division
of Cell Physiology and Scientific Film.

Studovali sme anatomické a fyziologické adaptacie rastlin Arabidopsis halleri
a Thlaspi caerulescens na zvySeny obsah zinku. Oba druhy sa hojne vyskytuju
na stanoviStiach zatazenych tazkymi kovmi a vyznacuju sa schopnostou
akumulovat extrémne vysoké mnozstvo Zn.

Metodou SEM-EDX sme dokazali zvySeny obsah Zn vo vSetkych
analyzovanych vzorkach dospelych listov. Transmisnou elektronovou
mikroskopiou sme zistili pritomnost elektrondenznych inkluzii vo vakuolach
epidermy; menej ¢asto a v menSom mnozstve aj vo vakuolach mezofylu. Na
vizualizaciu Zn v Zivych bunkach (tzv. ,live- cell microscopy“) sme pouzili
fluorescen¢nu farbi€ku Newport Green PDX a pozorovali sme v konfokalnom
mikroskope (CLSM). Tato metdda potvrdila sekvestraciu Zn do vakuol
predovSetkym v epiderme. Intenzita signalu nebola vo vSetkych bunkach
epidermy rovnaka, ¢o naznacuje rozdiely v koncentracii Zn.

Kombinacia zvolenych metdéd naznacuje moznosti vyuzitia fluorescenénej
farbicky Newport Green PDX pre subcelularnu lokalizaciu Zn v Zivych bunkach
dospelych listov, ako i v kli€¢encoch tolerantnych rastlin.

Vyskum financne podporili Grantova agentura VEGA # 2/5086/25, Akcia

Rakusko - Slovensko # 46s5 a Hochschuljubilaumsstiftung der Stadt Wien #
1128/2004.
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STUDY OF FLAVIN AUTOFLUORESCENCE IN CARDIAC MYOCYTES
USING SPECTRALLY AND TIME-RESOLVED FLUORESCENCE
MICROSCOPY.

Chorvat JR. D.", Kirchnerova J.2, Cheng Y.3, Mateasik A.", Chorvatova A.>*

International Laser Centre, Bratislava;

2Faculty of Mathematics, Physics and Informatics, Comenius University,
Bratislava; >Research Centre of Sainte-Justine Hospital, Montreal;
*Department of Pediatrics, University of Montreal, Montreal

Numerous cardiac diseases, including hypertension and diabetes, are
associated with mitochondrial dysfunction. It is therefore highly relevant to
develop appropriate tools for investigation of metabolic changes directly in
living cells, such as redox fluorimetry and imaging based on the intrinsic
cellular fluorophores. The main sources of cell autofluorescence excited by
visible light are oxidized mitochondrial flavins and flavoproteins.

In our study we applied linear unmixing approach to reveal individual
components of intrinsic flavin fluorescence signal recorded in living cardiac
cells by spectrally-resolved confocal microscopy. Responses of whole-cell
autofluorescence to modulators of cell metabolism and respiration were used
as a tool of separation of its components; their spectral profiles, estimated by
principal component analysis, correspond to free FAD and FAD bound to
different enzymes of electron transport chain.

Next we evaluated the possibility to characterize the metabolic state of living
isolated cardiac cells measuring simultaneously their fluorescence spectra and
fluorescence lifetimes. We found that at least 3 exponential decay model, with
0.3-0.7 ns, 1.3-1.7 ns and 4-5 ns lifetimes is necessary to describe the
autofluorescence decay kinetics in living cardiomyocytes, excited by blue/violet
picosecond laser diode. The fluorescence lifetime values and their fractional
amplitudes were dependent on the cellular metabolic state and were
compared to the lifetimes and spectral profiles of purified flavins.
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VLIV EVERHART-THORNLEYHO DETEKTORU NA ZOBRAZOVANY
SIGNAL

Novak L., Millerova I.
Ustav pfistrojové techniky, AV CR, Brno

Everhart-Thornleyho detektor je vyuzivan k detekci sekundarnich elektront jiz
po vice nez Ctyfi desetileti. PfestoZze se za tuto dobu stal nedilnou soucasti
vSech standardnich rastrovacich elektronovych mikroskopl, nebyl dosud
mechanismus pfenosu signalu detekéni trasou tohoto detektoru blize popsan.
Cilem provedeného vyzkumu bylo zjistit jakym zplsobem je zkreslovan
pfenaseny a zesilovany signal. Bylo pouZito experimentalni zafizeni, které
poskytovalo velmi malé proudy elektronového svazku dopadajiciho do
detektoru. Méfici technika pfipojena na vystup detektoru pak zaznamenavala
pulsy zpusobené jednotlivymi dopadajicimi elektrony. Timto zpUusobem byly
ziskany statistické udaje o tvaru pulst v zavislosti na volitelnych parametrech
detekéni trasy. Vzhledem k tomu, Ze pravé z téchto elementarnich pulsu je
slozen vysledny signal, bylo nasledné mozné popsat rovnéz jeho hlavni
charakteristiky. Na zakladé porozumeéni procesiim, jez se uplatriuji pfi pfenosu
signalu jednotlivymi Castmi detektoru byla sestavena pocitaCova simulace
detekeni trasy. Tato pak umoziiuje nalézt optimalni konfiguraci parametrd
jednotlivych ¢asti detekéni trasy. Takto mize byt pro konkrétni pracovni
podminky detektoru zvolena vhodna navaznost jeho jednotlivych €asti, ktera
zaru€i co mozna nejmensi zkresleni detekovaného signalu a potlaci vliv Sumu.
Pomoci vytvofeného softwaru je dale mozné urCovat DQE aktualni
konfigurace detektoru, ¢i vyhodnocovat dynamické charakteristiky obrazu, jako
napfiklad zkresleni plvodné ostrych zmén intenzity signalu. Ze zavéra dil€ich
méfeni plynou mnohé rady uziteCné i pro bézného uZivatele rastrovaciho
elektronového mikroskopu.

Projekt je podporovan firmou FEI Czech Republic s.r.o. a GA 102/04/2144
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POCITANI NEVAZITELNYCH MNOZSTVi OTEROVYCH CASTIC UHMWPE
POMOCi ELEKTRONOVE MIKROSKOPIE A AUTOMATIZOVANE
OBRAZOVE ANALYZY

Slouf M.", Synkova H.", Berger S.2, Kumstatova J.>, Eklova S.3, Entlicher G.3,
Pokorny D.*, Sosna A.*

'Institute of Macromolecular Chemistry AS CR, Heyrovskeho nam. 2, 16206
Praha 6, Czech Republic;

2 Ecole Nationale Supérieure de Chimie de Clermont-Ferrand, Ensemble
scientifique des Cézeaux, 24 Avenue des Landais BP 187, 63174 Aubiére
Cedex, France;

® Faculty of Sciences, Charles University, Hlavova 8, 12840 Praha 2, Czech
Republic,

* Orthopaedics Clinic, Hospital Motol, V uvalu 84, 15606 Praha 6, Czech
Republic.

Totalni nahrady ky€elnich a kolenich kloubt (TJR) se obvykle skladaji ze dvou
hlavnich €asti, z nichz prvni byva kovova a druha vyrobena z polyethylenu z
ultravysokou molekulovou hmotnosti (UHMWPE). Tato kombinace material(
se vyznacuje vybornymi frikCnimi vlastnostmi a velmi dobrymi mechanickymi
charakteristikami. Za nejvétsi problém Ize tudiz v sou€asnosti povazovat vznik
submikronovych ¢astic UHMWPE, které se uvolfiuji v dusledku otéru (wear) z
kloubniho prostoru a zpusobuji v okoli TJR zanétlivé reakce.

Jednim z cild nasSeho projektu je prokazani korelace mezi mnozstvim
otérovych €astic a rozsahem poskozeni tkani v okoli TJR. Hlavni pfekazkou se
ukazalo byt vypracovani spolehlivé techniky zahrnujici (i) definované odbéry
poSkozenych tkani pfi reoperacich TJR, (ii) reprodukovatelné isolace
UHMWPE c&astic ze vzorkd a zejména (iii) pocitani prakticky nevazitelnych a
neviditelnych otérovych ¢astic UHMWPE. Za timto ucelem byla vyzkouSena
cela fada novych metod zaloZzenych na mikroskopii, rozptylu &i absorpci
zafeni. V tomto prispévku popiSeme ,pfimou“ techniku zaloZzenou na
(semi)automatizované obrazové analyze elektronovych mikrofotografii.

Podékovani: grant GACR 106/04/1118.
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TEM A HREM ANALYZA NANOKOMPOZITNYCH TENKYCH VRSTIEV NA
BAZE NOVYCH STRUKTURNYCH FORIEM UHLIKA

Sedlaékova K."?, Lobotka P.% Vavra |.2 Czigany ZS. ", Bertoti |. °, Ujvari T.2,
Radnéczl G.

'Ustav technickej fyziky a materialového vyskumu MAV, Konkoly-Thege M. Ut
29-33,1121 Budapest, Madarsko;

2Elektrotechnicky ustav SAV, Dubravska cesta 9, 841 01 Bratislava,
Slovensko;

*Chemické vyskumné centru, Laboratéria materialov a enviromentalnej
chémie, H-1525 Budapest POB 17, Madarsko.

Nanokompozitné vrstvy na baze uhlika su novou generaciou materialov so
Sirokym vyuzitim v priemysle. Dévodom su ich mechanické vlastnosti, najma
zvySena tvrdost a elasticita a nizky koeficient trenia. Vrstvy maju Siroké
vyuzitie v priemysle ako ochranné pokrytia pevnych diskov, €itacich hlav.

V prednaske ukazeme, Ze vysledné vlastnosti nanokompozitu zavisia od
zastupenia jednotlivych faz uhlika (amorfna, graphite-like, fullerene-like
a diamond-like) v matrici. Miera vyskytu fullerénu podobnych Struktur
ovplyvriuje elektrické aj mechanické vlastnosti nanokompozitov.
Nanokompozitné vrstvy typu kov- uhlik sme pripravili dc magnetrénovym
napraSovanim pri  rbznych depozi¢nych teplotach. Na  Struktarnu
charakterizaciu vrstiev sme pouZili transmisny elektronovy a vysokorozliSovaci
mikroskop. Ukazeme korelaciu Strukturnych, elektrickych a mechanickych
vlastnosti C-Ni nanokompozitov [1].

This work was supported in part by the European Community’s Human
Potential Programme under contract HPRN-CT-2002-00209, (New Fullerene-

like Materials). Katarina Sedlackova acknowledges the financial support
provided through the same project.

[1] Sedlackova K., Lobotka P., Vavra I., Radnéczi G., Carbon 43 (2005) 2192
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APLIKACIA MIKROSKOPIE NA VYSKUM HORCIKOVYCH ZLIATIN

Gartnerova V., Jager A.

Fyzikalni Ustav AV CR, Na Slovance 2, 182 21 Praha 8

Kombinacia svetelnej mikroskopie (LM), riadkovacej (SEM) a transmisne;j
(TEM) elektrénovej mikroskopie predstavuje optimalnu a vefmi vyznamnu
kombinaciu metdd, ktora sa pouziva pre vyskum Struktury a identifikaciu
defektov v pevnych latkach. Aplikacie budu prezentované na Mg zliatinach, u
ktorych nizSia koréziivzdornost' spésobuje isté problémy s pripravou vzoriek a
hexagonalna Struktura horCika a vacsiny jeho zliatin vykazuje isté Specifika pri
interpretacii vysledkov.
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LOCALIZATION OF THE ScpD PROTEIN SUBUNIT IN PHOTOSYSTEM Il
FROM SYNECHOCYSTIS 6803 USING THE HIS-TAGGED Ni-NTA
NANOGOLD LABELING

Bumba L.!, Komenda J.2, Tichy M.?, Vacha F.2

'Institute of Mikrobiology, Videnska 1042, 142 20 Praha 4;
?Institute of Mikrobiology, Opatovicky mlyn, 379 81 Trebon;
%|nstitute of Molecular Biology, Branisovska 31, 37005 Ceske Budejovice.

In the cyanobacterium Synechocystis 6803 five open reading frames (scpA-
scpE) have been identified that code for single-helix proteins resembling
helices | and Il of chlorophyll a/b-binding (Cab) antenna proteins from higher
plants. Four of these five proteins (ScpB, ScpC, ScpD, and ScpE) are small (4-
8 kDa) and they have been proposed to function in transient pigment binding,
chlorophyll scavenging, dissipation of excess excitation energy, quenching of
reactive oxygen species and regulation of heme/chlorophyll biosynthesis.
Protein pulse labeling (**S methionine/cysteine mix) of the wild type cells
followed by 2D-electrophoresis (Blue-native/SDS) of thylakoid membranes
revealed ScpC and ScpD to be associated with photosystem Il (PSII) reaction
center complex. In strain overexpressing ScpD as a 6xHis tagged protein, the
ScpD-His protein was detected in the PSIl core as well as in the subcore
lacking CP43 indicating that CP43 subunit does not play role in the binding of
ScpD to the PSII complex. In order to identify the exact location of the ScpD
subunit, the PSIl complex with His-tagged ScpD protein was isolated and the
His tag labeled with a Ni**-nitrilo triacetic acid (Ni-NTA) Nanogold. Electron
microscopy followed by single particle image analysis identified the location of
the labeled His-tagged ScpD protein at the periphery of the dimeric PSII
complex. These results indicate that the N terminus of the ScpD protein is
located at the stromal surface of the PSII komplex and in the vicinity of the
PsbH and CP47 subunits.

28



2

3D VIZUALIZACE BIOLOGICKYCH DAT S VYUZITIM KONFOKALNI
MIKROSKOPIE

Capek M."?, Janacek J.", Kubinova L.", Hana K.2, Smré&ka P.?

1Fyziolqgicky ustav AV CR, Videniska 1083, 142 20 Praha 4 - Krg
’FBMI CVUT, nam. Sitna 3105, 272 01 Kladno 2

Objemova rekonstrukce je metoda slouzici k vizualizaci trojrozmérné struktury
biologickych vzork(, jejichz velikost muze byt vétSi nez je horizontalni Ci
axialni zorné pole snimaciho systému (v naSem pfipadé laserového
konfokalniho mikroskopu).

Velké vzorky je nutné nafrezat na tenké fyzické fezy. Pak se snimaji vSechny
sousedici a prekryvajici se objemové obrazy v ramci jednotlivych fyzickych
fezi (kompenzace omezeného horizontalniho zorného pole). Takové
sousedici obrazy se dale ziskaji pro vSechny sériové fyzické fezy
(kompenzace omezeného axialniho zorného pole).

Prvni krok objemové rekonstrukce pfedstavuje sloZeni prekryvajicich se
sousednich zornych poli téhoz fyzického fezu. Tento krok muzZe byt realizovan
registraCnim algoritmem zalozenym na nejmenSich c¢tvercich s vyuzitim
Euklidovské transformace [1]. Slozené objemové obrazy fyzickych fezu je pak
nutno sloZit ve vysledny objemovy obraz reprezentujici cely biologicky vzorek.
Ktomuto ucelu je vhodna registrace s vyuzitim elastické deformace, protoze
ve fyzickych Fezech dochazi k deformaci objektd. Vhodnym zplsobem je
vyuziti elastické deformace modelované pomoci B-splint [2].

Vysledny digitalni objem jsem vizualizovali s vyuzitim karty VolumePro
nabizejici 3D zobrazeni rastrovych dat v realném Case. Tato vizualizace nam
umoznila vySetfovat vnitini strukturu biologickych vzorkd, kvantifikovat a
kvalifikovat zobrazené biologické objekty.

Podpofeno granty GA AVCR (projekty & A100110502, A600110507,
A500200510, AV0Z 50110509), GACR (projekt &. 304/05/0153) a VZ MSMT
MSM6840770012.

[1] Karen, P., et al., Microscopy Research & Technique, 2003, 62(5): p. 415-
422.

[2] Sorzano, C.0.S., Thevenaz, P. and Unser M., IEEE Transactions on
Biomedical Engineering, 2005, 52(4): p. 652-663.

29



3

ELECTRON MICROSCOPY IN STRUCTURAL STUDIES OF
PHOTOSYSTEM | FROM THE RED ALGAE CYANIDIUM CALDARIUM

Gardian Z."%, Buma L.23, Vacha F."?

'Institute of Physical Biology in Nové Hrady, CZ;
%Institute of Plant Molecular Biology in Ceské Bud&jovice, CZ;
*EXBIO Praha, Nad Safinou Il 366, 252 42, Vestec u Prahy

Oxygenic photosynthesis is a process in which plants, algae and
cyanobacteria use light energy to drive synthesis of organic compounds and
produce all molecular oxygen. The light-harvesting and energy-transducing
functions of oxygenic photosynthesis are localized in specialized
photosynthetic membranes, thylakoids, and carried out by several types of
protein complexes.Various techniques of electron microscopy have been
employed, since now, to gain much of the structural information of
photosynthetic complexes.

In our work we used technique of negative staining and particle averidging to
study the structure of PS | complexes izolated from the red algae Cyanidium
caldarium which was cultivated at low light(20pumol photon.m™.s™") and hight
light(200pmol photon.m?.s™) Isolated thylakoid membranes were solubilized
with 1.5 % dodecyl maltoside and loaded onto a 0-0.55 M continuous sucrose
gradient and centrifuged at 150 000g for 14 h. After centrifugation the second
band with the most of PS | was loaded onto a DEAE sepharose CL-6B anion-
exchange column. The PS | complex was eluted from column at a
concentration of 25 mM NaCl. Freshly prepared PS | complexes were used for
electron microscopy. The specimen was placed on glow-discharge carbon-
coated copper grids and negatively stained. Micrographs were digitized and
analyses with ‘Spider and web’ software. The single particle analysis of
micrographs showed that PS | isolated from red alga Cyanidium caldarium is
similar to PS | from green algae Chalmydomonas reinhardtii and that there is
no significant difference between structure of PS | from Cyanidium caldarium
cultivated at high and low light.
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LOCAL STRESS IN SAMPLES STRAINED BY IN SITU TEM

Gemperlova J.,Zarubova N., Gemperle A.

Institue of Physics AS CR, Na Slovance 2, CZ-18221 Praha 8

Stress distribution in an in situ TEM strained foil is strongly affected by the
polished depression and the hole. This effect has been investigated in detail
on a Fe-Si foil plastically deformed under uniaxial straining in TEM. The slip
trace direction varied considerably around the hole indicating local changes of
the macroscopic slip plane. Since non-crystallographic slip occurs in Fe-Si
under conditions used in the experiment, and the crystallographic relation
between the macroscopic slip plane and the tensile stress direction is known,
the local tensile axes could be established. It was found that the deviations of
the local tensile stress from the external one might be as large as +60°. The
stress distribution determined experimentally is compared with the analytical
solution [1] as well as finite element analysis [2] of the problem.

The authors highly acknowledge financial support of GA CR (Contract
202/04/2016).

[1] S. Timoshenko, Theory of elasticity, McGraw-Hill, 1934, pp.75-79, 1934.

[2] A. Coujou, Ph. Lours, N.A. Roy, D. Caillard, N. Clement, Acta Metall. 38
(1990).
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EFFECT OF ELECTRON BEAM ON POLY[METHYL(PHENYL)SILYLENE]
Horak P., Schauer P.

Institute of Scientific Instruments, AS CR, Kralovopolska 147, CZ-61264 Brno

The study of the properties of poly[methyl(phenyl)silylene] (PMPSi) was based
on the measurement of intensity of the cathodoluminescent (CL) emission
after passing through the specimen. The study of the PMPSi properties using
the CL method is complicated by the material degradation characterized by the
fall of the CL intensity. Therefore, the measurement in the synchronous mode
was used to eliminate the influence of the background and of the noise.

At the excitation energy of 10 keV the irradiation time dependence of the
PMPSi CL intensity was measured for the different electron beam current
densities. For the highest current density, both the strongest intensity and the
fastest fall have been observed. The speed of degradation depends on the
irradiation time as well as on the current density of the excitation beam. The
effect mentioned impedes the utilization of PMPSi as a detecting or signalizing
element. On the other hand, the degradation of PMPSi could be utilized in
electron lithography.

The recovery of CL intensity in absence of oxygen proved the formation of the
metastable states in PMPSi. The process of the recovery is the strongest at
the smallest current density and decreases with increasing density. CL
investigation of PMPSi proved creating of metastable states in the material.
The degradation is a reversible process in this case. The understanding of
physical and chemical mechanism of the degradation and of the reversible
process of the PMPSi CL emission is interesting from both scientific and
application points of view. This knowledge can lead to material stabilization.
The recovery process, if fully reversible (the degradation level is less then
about 40%), could be applicable to optical memory media or to molecular
switches.
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DETEKCE A PROSTOROVA STATISTIKA KREVNICH VLASECNIC VE 3D
KONFOKALNICH MIKROSKOPICKYCH SNiMCiCH

Janaéek J."!, Saxl 1.2, Kubinova L.’

'Fyziologicky Ustav AVCVR, Praha;
’Matematicky Ustav AVCR, Praha.

Kvantitativni odhady vaskularizace ZivoCisnych tkani mohou poslouZzit
k objasnéni rozdilG ve funkci nebo reakci na terapeutické zasahy. 3D
fluorescenéni konfokalni mikroskopie poskytuje vhodna zdrojova data pro
stanoveni objemové intenzity délky vlasecnic, intenzity Eulerova-Poincarého
Cisla postihujici bohatost vétveni vlase€nic a pro charakterizaci prostorové
anizotropie pribéhu vlasecnic.

Pfedzpracovani 3D obrazu vlaseCnic zahrnuje jednak obecné metody
odstranovani obrazového pozadi a Sumovych artefaktu, napf. Lipschitzav filtr a
objemové otevieni, jednak specifické metody slouzici ke zvyraznéni vlaken,
napf. morfologické otevieni tref-Ci-mif s valcovym strukturnim prvkem.
Prezentované metody byly pouzity na vzorky mozkové tkané obarvené perfuzi
FITC-dextranu (spoluprace slLoma Linda University Hospital, Dr. J.
Archambeau) a vzorky svalu obarvené pomoci protilatek (spoluprace s
Anatomickym ustavem lékarské fakulty v Lublani, Prof. |. Erzen).

Grantova podpora: IAA100110502
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SFEROLITY
Lednicky F., Paviova E., Slouf M.

Ustav makromolekularni chemie AV CR, Heyrovského namésti 2, 16206
Praha 6

Kulové krystalické utvary se stfedovou symetrii - sférolity - lze najit mezi
krystalickymi projevy rlznych material(, anorganickych i organickych, od
hornin az k produktim zivé pfirody. Snad nejpfedné;jSi misto mezi organickymi
materialy krystalizujicimi ve sférolitické podobé zaujimaji materialy polymerni.
U nich je sféroliticka krystalizace natolik bézna, ze témér vSechny krystalizujici
polymery vykazuji tuto stavbu. Experimentalné snadné zplsoby pretvareni
struktury syntetickych polymera jsou zfejmé pfiCinou toho, Ze jejich struktura,
morfologicka variabilita i pfislusné mechanismy jsou podrobné propracovany.
Prezentovany pfispévek shromazduje dostupné priklady sférolitd shora
uvedenych materiall a podrobnégji diskutuje strukturu, vlastnosti a vznik
sférolitd polymernich. VétSinu prispévku tvofi utfidény prehled poznatki o
polymernich sférolitech. Jsou uvedeny modely jejich stavby z lamelarnich
monokrystall, lamelarni uspofadani ve sférolitech i charakteristiky rustu
sférolitt. Podrobnéji je referovano o tvarech hranic srustu a jejich vyznamu pro
charakterizaci sférolitického procesu krystalizace polymera.

Pod&kovani: Akademie véd Ceské republiky (projekt AVOZ40500505).
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NAPETOVY KONTRAST V ESEM

Linhart J."?, Nedéla V.?, Autrata R.?

1 Ustav elektrotechnologie, FEKT, VUT v Brng, Udolni 53, 602 00 Brno;
2 Ustav pristrojové techniky AV CR, Kralovopolska 147, 612 64 Brno.

Jednou z diagnostickych metod pouzivanych v polovodiCovém primyslu je
diagnostika pomoci tzv. napétového kontrastu v rastrovaci elektronové
mikroskopii.

Podstatou je pfivedeni potencialu (fadové jednotky az desitky voltl) na
pozorovany polovodiCovy material nebo soucastku. Ta ¢ast, na kterou je tento
potencial pfiveden, je v obraze zobrazeném pomoci sekundarnich elektronu
svétlejSi (nebo tmavsi) nez jeho okoli, které je na nulovém potencialu. Lze
tedy sledovat napf. rozloZeni elektrickych poli, vznik poruch na povrchu
zkoumané soucastky, preruseni vodivych cest atd.

Pfi pozorovani elektricky nevodivych vzorkd, tedy napf. souCastek a
integrovanych obvodU obsahujicich nevodivé &asti, dochazi ke kumulaci
zaporného naboje na povrchu vzorku - tzv. nabijeni vzorku, které zcela
znehodnocuje jakékoliv pozorovani. Jednou z moznosti eliminace tohoto
nabijeni je pouziti environmentalni rastrovaci elektronové mikroskopie.
Prezentované obrazky ukazuji vyvoj napétového kontrastu na polovodiCové
soucastce (bipolarni tranzistor BCY59) po pfilozeni napéti na pfechod emitor —
baze v zavérném sméru v rozmezi 0 az 9 V. Protoze napétovy kontrast je
pozorovatelny pouze v obraze sekundarnich elektrond, byly snimky pofizeny
ionizaénim detektorem sekundarnich elektronl a to pfi tlaku 400 Pa.

[1] Raimer, L.: Scanning Electron Microscopy. Berlin, Springer — Verlag, 1998,
527 p.

[2] Romanovsky V., Autrata R., Hutaf O.: Voltage contrast imaging in
environmental SEM. In: Proceedings of the 4th Multinational Congress on
Electron Microscopy (1999). - Veszprém, p. 357-358

[3] Podékovani grantim GACR 102/05/0886, FRVS 855/2006 a KJB 2006

50 602
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KONTRAST DOPOVANYCH OBLASTi V POLOVODICI ZOBRAZENY
SEKUNDARNIMI ELEKTRONY V SEM

Mika F., Frank L.
UPT AV CR

Ackoliv je kontrast dopantu v SEM studovan vice nez jedno desetileti,
bezesporné vysvétleni jeho vzniku prozatim nebylo publikovano. Bylo zjisténo,
vznik Kkontrastu pfipisovan existenci elektrostatickych poli nad [1] a pod
povrchem polovodice [2]. Nové publikovanou myslenkou je vliv emisniho uhlu
signalnich elektront na kontrast [2], uplatfujici se pfi prichodu povrchovou
potencialovou bariérou.

Mikroskop VEGA MM5130 s katodovou cCockou byl upraven pro detekci
elektronll opoustéjicich vzorek pod urlitym emisnim Uhlem. Systém obsahuje
imersni elektrostatickou CoCku tvofenou dvoijici elektrod na potencialech E1 =
0V a E2 = -7 kV, umisténych mezi roviny dolniho pélového nastavce a vzorku.
Energie primarniho svazku je pfi prichodu timto systémem postupné
snizovana z 10 keV az na 1 keV. Signalni elektrony jsou naopak urychlovany
smérem k detektoru s velmi uzkym vstupnim uhlem, ktery je polohové
nastavitelny. Zarizeni bylo testovano na vzorcich s dopovanymi oblastmi n-
typu (1x10'® cm™, fosfor), implantovanych do Si substratu (100) p-typu (1x10"
cm™, bor).

Experimenty ukazaly, Ze pozorovany SE kontrast je ovlivnén davkou elektront
dopadajicich na vzorek polovodi€ové struktury, a Ze v zavislosti na proudu Ize
vyvolat i inverzi kontrastu. Dochazi k ni u vzork(, které nebyly bezprostfedné
pfed vlozenim do vakua zbaveny spontanné narostlé oxidové vrstvy. Vyvoj
kontrastu v zavislosti na Case a davce elektrond bude blize zkouman na
vzorcich s opacnym sestavou typl vodivosti a s riznou koncentraci dopantu.

[1] Sealy C. P., Castell M. R., Wilshaw P. R., J. Electron Microsc. 49 (2000)
311.

[2] Mlllerova I., EI-Gomati M. M., Frank L., Ultramicroscopy 93 (2002) 223.

[3] Tato prace je podporovana grantovym projektem GA CR €.GA102/05/2327.
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ADDITIONAL HYDRATION METHODS FOR OBSERVATION OF WET
SAMPLES IN ESEM

Nedéla V., Autrata R.
Institute of Scientific Instruments ASCR, 61264 Brno, Czech Republic

Higher pressure of the water vapour creates optimum condition for the
detection of SE by the secondary electron detector (SED) and ensures
hydration of the water containing samples in the environmental scanning
electron microscope. Some methods that enable to create and to retain high
relative humidity in the specimen chamber, e.g. hydration system [1], cooled
specimen holder (Peltier stage), blowing water vapour by a capillary up to
specimen, utilize of agar [2], were published. However, problems with imaging
of biomedical samples in ,wet mode“, connected with contrast effects,
resolution, magnification etc. have not been removed fully. The most serious
difficulty remains in initialization of the pumping process and the initial
irrigation process, during which the wetness is insufficient and the sample
begins to dry. To prevent the influence of the dehydration within the initial
pumping process, utilization of agar as the mean for additional hydration is
advantageous. What is important, the sample must be embedded into agar,
that it is surrounded with agar from all sides (excluding the position of beam
impact). The specimen of small intestine could be observed without
dehydration up to 50min. If the sample is only put on the agar plate, slight
changes of surface structure, caused by dehydration, can be observed. For
comparison, the result of the method with water vapour blowing up to sample
surface was realised. Hydration conditions with the flooding of water vapour
into the sample chamber have been preserved in all additional methods.

[1] Cameron R.E., Donald A.M., Journal of microscopy, vol.173 (1994) 227-
237.

[2] Nedéla V., Autrata R.: Fine mechanics and optics vol.4 (2004) 112-114.

[3] This work was supported by Grant Agenture of the Czech Republic, grant
No. GA 102/05/0886 and and by the Academy of Sciences of the Czech
Republic, Grant No. KJB 200650602
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DLOUHODOBE ZMENY VE STRUKTURE CHRUPAVKY POUZITE PRI
REKONSTRUKCI USNIHO BUBINKU

Novotny R.", Hitari F.2, Starek 1.2

'Pracoviété mikroskopickych metod LF UP Olomouc;
2klinika ORL a chirurgie hlavy a krku LF UP a FN Olomouc

Pfi rekonstrukci usniho bubinku se pouziva elasticka chrupavka usniho boltce
s perichondriem, které zajiStuje jeji vyZivu. PFfenos 2zvuku takto
rekonstruovanym bubinkem se dlouhodobé méni. Tyto ménici se vlastnosti
jsou zpusobeny zménami ve struktufe pouzité elastické chrupavky.

Pro hodnoceni struktury chrupavky jsme pouzili material odebrany pfi revizni
operaci bubinku, pfi které byla také odebrana Cerstva chrupavka pouzita pro
srovnani morfologickych vlastnosti bunécné i nebunééné slozky.

Material byl zpracovan klasickym zpusobem pfipravy ultratenkych fezl. Pro
vyhodnoceni mnozstvi elastickych vldken pomoci obrazové analyzy ACC (CR)
jsme pouzili polotenké fezy ve svételném mikroskopu. Soucasti hodnoceni
byla také analyza pomoci transmisniho elektronového mikroskopu na
ultratenkych Fezech.

Pfi srovnani jsme zjistili, Zze oproti Cerstvé chrupavce je struktura nebunécné
elastické slozky méné kompaktni, je rozdélena do vice menSich
kompartment(. Stejné tak jsme zaznamenali, ze lakuny chrupavky obsahuji
bunétné zbytky chondrocytd nebo jsou Casto prazdné. Zachované
chondrocyty obsahuji dominantni lipidové vakuoly se sekundarnimi lyzosomy.
Z literatury je znamé, Ze se struktura elastické chrupavky méni s vékem. Podle
nasSich zjisténi stav chrupavky dlouhodobé pouzité jako nahrada usniho
bubinku odpovida chrupavce vékoveé starSiho pacienta, nez je skutecnost.
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MICROSCOPIC AND SPECTROSCOPIC CHARACTERIZATION OF
ARTICULAR SURFACES OF JOINT REPLACEMENTS

Pavlova E.', Dybal J.", Schmidt P.", Brunclikova M.", Pokorny D.%, Sosna A ?,
Slouf M.

'Institute of Macromolecular Chemistry AS CR, Heyrovskeho nam. 2, 16206
Praha 6, Czech Repubilic;

2Orthopaedics Clinic, Hospital Motol, V uvalu 84, 15606 Praha 6, Czech
Republic.

Total joint replacements, which are used in surgery, consist of two main parts:
the first is metallic and the second is made of ultrahigh molecular weight
polyethylene (UHMWPE). The articular surfaces of retrieved UHMWPE
components were studied by light microscopy, scanning electron microscopy,
X-ray microanalysis and infrared spectroscopy. Various kinds and levels of
surface damage were found for UHMWPE’s from different manufacturers.
Extent of oxidative degradation depended not only on the material and its
origin, but also on the distance from the articulating surface.

Acknowledgement: grant GACR 106/04/1118.
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STUDIUM STUPNE DISPERGACE VRSTVENYCH SILIKATU
V EPOXIDOVE MATRICI BEHEM PRIPRAVY EPOXY-JILOVYCH
NANOKOMPOZITU.

Ryznarova B.", Zelenka J.2, Lednicky F.3, Vrastil J.2

'Univerzita Pardubice, Nam. Cs. Legii 565, 53210 Pardubice;

2Synpo a.s., S. K. Neumanna 1316, 53210 Pardubice;

3Ustav makromolekularni chemie AV CR, Heyrovského nam. 2, 16206 Praha
6.

Kompozitni systémy zaloZzené na dispergaci malych mnozstvi vrstvenych
silikatd v polymernich matricich predstavuji novou alternativu polymernich
kompozitd s vybornymi mechanickymi, tepelnymi nebo optickymi vlastnostmi.
V zavislosti na podminkach jejich pfipravy Ize dosahnout rdznych stupnu
rozptyleni silikatl v dané matrici, pfi¢emz z hlediska maximalniho vylepseni
materialovych vlastnosti je zadouci dosazeni exfoliace jilu v polymeru.

Pomoci metod optické a elektronové mikroskopie a metody Sirokouhlého
rozptylu rentgenového zareni (WAXS) byl studovan vliv jednotlivych fazi
pfipravy nanokompozitli na vysledny stupen dispergace jilu v matrici.

Podékovani: MSM 0021627501
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NOVA TECHNIKA KONTRASTOVANi ULTRATENKYCH REZU PRO TEM,
KTERA VEDE KE ZVIDITELNENI KRYSTALICKE STRUKTURY UHMWPE

Synkova H., Paviova E., Hromadkova J., Vlkova H., Slouf M.

Ustav makromolekularni chemie AV CR, Heyrovského nameésti 2, 16206
Praha 6

vwvrs v

témér pul stoleti znacné pozornosti vyzkumnikd i vyrobct, nebot’ se vyuziva
jako klicova komponenta umélych kloubl neboli totalnich endoprotéz (TJR). V
prubéhu nékolika desetileti se jednoznacné potvrdilo, Zze Zivotnost TJR je
limitovana predevsim kvalitou pouzitého UHMWPE, kterdzto zavisi zejména
na jeho molekularni a nadmolekularni strukture.

Strukturu  UHMWPE Ize zkoumat pomoci celé fady mikroskopickych,
spektralnich, difrakCnich i termickych metod. Jednou z mozZnosti, ktera
poskytuje pfimy obraz krystalickych lamel v polymeru, je transmisni
elektronova mikroskopie ultratenkych kontrastovanych fezu. Klasicka
kontrastovaci technika popsana v literatufe obsahuje je dvoukrokova, pficemz
prvni krok zahrnuje pétihodinové vafeni vzorku v koncentrované
chlorsulfonové kyselingé, HSO3ClI. Prace s HSO3Cl je nepfijemna jak z hlediska
bezpecnosti prace, tak z hlediska likvidace.

V nasi laboratofi se podafilo vyvinout alternativni kontrastovaci postup, ktery je
pouze jednokrokovy, nevyzaduje var a nahrazuje nepopularni chlorsulfonovou
kyselinu o néco pfijatelnéjSim oleem, coz je smés koncentrované kyseliny
sirovée a SOj;. V pfispévku budou srovnany vysledky dosazené starsi,
klasickou technikou a novéjSi, nami vyvinutou technikou. Na TEM
mikrofotografiich budou rovnéz demonstrovany zmény krystalické struktury
UHMWPE v dasledku ozafrovani, teplelnych Uprav a oxidativni degradace.

Podékovani: Grant GACR 106/04/1118; Akademie véd Ceské republiky
(projekt AVOZ40500505).
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ANALYZA LOKALIZACE A INTERAKCE FLUORESCENCNE ZNACENYCH
MOLEKUL V ZIVYCH I FIXOVANYCH LIDSKYCH BUNKACH

Varecha M.!, Amrichova J.!, Zimmermann M.", Kozubek M.", Kozubek S.?

'Centrum analyzy biomedicinského obrazu, Fakulta informatiky MU, Botanicka
68a, Brno 60200; %L aboratof molekularni cytologie a cytometrie, Biofyzikalni
ustav AV CR, Kralovopolska 135, Brno 61265.

Pro analyzu lokalizace fluorescencnich molekul z obrazovych dat
nasnimanych na fixovanych i Zivych buikach byly zavedeny nové metody
analyzy vhodné pro 2D, 3D i 4D data, které se vyuZili ke sledovani translokace
nékterych proteinl z mitochondrie do jadra buriky bé&éhem apoptotického
procesu. Z vysledku je zfejmé, Ze jsme obdrzeli jak u fixovanych tak u Zivych
bunék v prvni pllhodiné po iniciaci apoptdzy vyraznou translokaci proteint
endonukleazi G i AIF do jadra bunky. Pro detekci vzajemné interakce
sledovanych molekul se zavedla metoda FRET. Nami zavedena analyza dat
ziskanych metodou FRET se provadi z 2D, 3D nebo i 4D dat. Prvni vysledky
ukazuji na pozitivni interakci mezi AIF a endonukleazou G pozorovano ve
fixovanych lidskych burkach.

Tento vyzkum je podporovan vyzkumnym zamérem MSMT &islo

MSM0021622419, projekty GA CR (Cislo 202/04/0907, 204/03/D031,
204/05/P090) a projektem GA AV CR Cislo IAA1065203.
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CHANGES IN THE DISTRIBUTION OF INTRA-MEMBRANE PROTEINS
AFTER INSONATION OF THE PLASMA MEMBRANE

Vaskovicova N.", Skorpikova J.", Janisch R.2

' Department of Biophysics and
2 Department of Biology, Faculty of Medicine, Masaryk University, Brno

The aim of preliminary experiments was to gain insight into the morphology
and distribution of intra-membrane granules on plasma membrane fracture
faces, visualised by freeze-etching, after exposure to therapeutic ultrasound,
using a BTL-07 unit. The HL-60 human promyeloid leukaemia cells were
treated with a horizontal beam of ultrasound waves in a continuous mode, at
an intensity of 2 W/cm? and a frequency of 1 MHz, for 15 min.

Immediately after insonation the cells were fixed in 3% glutaraldehyde and
subsequently transferred to 25% glycerol. Replicas were made in a BAF 060
BAL-TEC freeze-etching unit and viewed and photographed with a Morgagni
268D Philips transmission electron microscope. Electron micrographs were
evaluated by an ACC image analysis programme (Adaptive Contrast Control).
We investigated the distribution of granules on both the protoplasmic and the
exoplasmic face of the plasma membrane. In comparison with the control
specimen, we observed a significant difference (P ) in numbers of intra-
membrane granules per 0.1 um? on each of the two faces. The control, non-
treated specimens showed similar numbers of granules on both faces at the
beginning and the end of the experiment. We also observed a change in the
fracture plane of the plasma membrane lipid bilayer in the ultrasound-treated
cells.

Exposure to ultrasound resulted in changes in the morphology and distribution
of intra-membrane proteins on both fracture faces of the plasma membrane. It
probably also led to alteration of physical characteristics of the lipid bilayer,
which was manifested as an atypical uneven plane of fraction.

This study was supported by grants 305/05/2030/S and 301/03/H005 from the
Grant Agency of the Czech Repubilic.
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NEW BSE DETECTOR FOR LOW VOLTAGE SEM
Wandrol P.!, Autrata R."
"Institute of Scientific Instruments AS CR, Brno.

Application of a low accelerating voltage of the primary electron beam became
due to its obvious advantages very popular in last decade. Instruments which
are able to work with accelerating voltage of 3 keV and lower are called Low
Voltage Scanning Electron Microscopes (LV SEMs). Detection of the
backscattered electrons (BSEs) in LV SEM is because of their low energy very
questionable. The planar YAG backscattered (BSE) detector installed under
the pole piece that is the most efficient BSE detection system in SEM can not
be used in LV SEM because the low energy BSEs do not produce sufficient
number of photons in the scintillator and therefore signal provided by this
detector is low as well as the quality of the image. This problem is adequately
solved in the newest types of LV SEMs equipped by an immersion objective
lens where the BSE detection performs in the objective lens by scintillation
detector or by transformation of BSE to SE3.

New scintillation detector of low energy BSEs was developed at Institute of
Scientific Instruments AS CR. Detector can operate at three different detection
modes: BSE, signal mix BSE+SE, SE. Which mode is used depends on
energy filter settings and on the detector position. Low energy BSEs are
detected if there is a negative bias around -100 V on the energy filter. Signal
mix BSEs + SEs is detected when the energy filter is grounded. SE image can
be obtained when the detector is put out of the BSE emission angle and on the
enerqy filter is positive bias around +300 V.

This work is supported by the Academy of Sciences of Czech Republic, grant
no. KIB200650501.
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ARTEFAKTY- NOCNi MURA ELEKTRONOVEHO MIKROSKOPIKA

Weyda F.

Biologicka fakulta Jiho&eské univerzity a Biologické centrum AV CR,
Entomologicky ustav

Kazdy elektronovy mikroskopik se permanentné setkava pfi své praci s
artefakty. Jsou ponékud "viditelngjSi" nez v fadé jinych védeckych disciplin,
protoze zvétSeni elektronovych mikroskopu jim dovoluje se dost dobre
"zviditelnit". Radu jich pozna kazdy a patfi uz do oborové "klasiky": "chatter”,
"pepper" a dalSi. Jiné pozna jen zkuSenéjSi badatel. A jsou dalSi artefakty,
jejichz existence (natoz pfesna identifikace) dlouho unika nasSi pozornosti.
Nékteré jsou dost kuriozni a vypatrani jejich plvod se blizi dobré detektivce.
Pfitom vzniku artefakti se nevyhneme v zadné fazi pfipravy zkoumanych
objektd, ani pfi jejich pozorovani a dokonce ani pfi zpracovani jejich
zaznamenaného obrazu.

Problematika artefaktl je kazdému pracovnikovi v oboru elektronova
mikroskopie dobfe znama, neni ovSem na Skodu si ji obCas znovu
pfipomenout. Je fada moznosti, jak artefakty identifikovat a nékdy i vysvétlit
jejich plvod. Zakladem prace je zpracovani dostateéné velkého souboru
zkoumanych objektl, abychom zachytili biologickou variabilitu. Dostatek ¢asu
na takovou praci, ac je to jeden ze zakladnich pozadavku tohoto typu €innosti,
muze byt v dnedni "uspéchané" dobé& problém (nezanedbatelna neni ani
finan¢ni naroc¢nost). Velmi doporu¢ovanou cestou je aplikace vice ruznych
technik pfipravy objektl, abychom vyloucili co nejvice artefaktl spojenych s
tou kterou technikou. Také doplnéni konvenénich technik kryotechnikami se
jevi jako cesta uspésna. Korelaéni mikroskopie a zapojeni co nejvétsiho poctu
védeckych dat (tfeba morfologicka data doplnéna daty fyziologickymi,
biochemickymi atd.) je zde nezbytnosti.

Prezentovany budou pfiklady nékterych tfeba i kurioznéjSich artefaktl vcetné
historie jejich vzniku.

Prace byla podpofena grantem FRVS &.3633/2005 z MSMT.
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CHANGES OF CELL ARCHITECTURE DUE TO MOUSE POLYOMAVIRUS
INFECTION

Zila V.2, Stokrova J."?, Korb J.", Forstova J.2

"Institute of Molecular Genetics AS CR, Flemingovo nam. 2, 166 37 Prague 6;
®Faculty of Science, Charles University in Prague, Vini¢na 5, 128 44 Prague 2.

Electron microscopic examination was adressed to the question of
substructural changes of mouse fibroblast architecture during polyomavirus
(PyV) infection. Unlike noninfected cells the nuclear compartment markedly
increased its volume already during the first steps of PyV infection, when
virions were internalized by the cells. After 12 hpi, large nucleoli with
nucleolonemas were observed. The cytoplasmic organelles were also
changed, particularly rough endoplasmic reticulum (ER) became swollen,
showing increased synthesis of proteins. With progression of infection (24 hpi)
the volume of nucleoli still increased and their architecture was changed from
nucleolonemas to a more compact type. The finding of giant mitochondria in
the cytoplasm indicated early steps of apoptosis. The first virus progeny
located at specific sites of the nucleus were observed after 36 hpi. However, at
the same time, some cell nuclei were filled with virions and displayed openings
in the nuclear membrane. All nucleoli revealed the compact character, typical
for transformed cells. The apoptosis continued by chromatin clumping,
indicating its later stages. At 48 hpi, surprisingly, new virions released from cell
nuclei, were found attached to intracellular membranes decorating
membranous vesicles and mitochondria.
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