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7PRAVA O PRUBEHU A VYSLEDCICH CESTY

Podpora lidskych zdroju a transferu znalosti v podminkach mezinirodni spoluprice védeckych tymu
Registraéni ¢islo projektu: CZ.1.07/2.3.00/20.0103

Ucastnik/ G¢astnici cesty: ~ Vladislav Krzyzanek, Kamila Dobranska

Termin a misto cesty: 71.-25.11.2011, Ceské Budgjovice (Biologické centrum AV CR)
Ucel cesty: vzdélavani v oblasti specialnich technik pfipravy vzorkd, odborné diskuse,
priprava projektl

Odkaz na webové stranky / letacek: http://www.paru.cas.cz/kurz/

Popis uasti (s ohledem na klicové aktivity a propagaci projektu)
Teoretické a praktické vzdélavani se v oblasti speciélnich technik pfipravy biologickych vzorku pro
elektronovou mikroskopii (soudast aktivity ¢. 1)

Ziskané poznatky (odborné, vzdélavaci, kontakty)

Chemické a kryo metody piipravy biologickych vzorki pro SEM a TEM.

Odborné diskuse s Ing. Janou Nebesatovou, CSc. o piipravé vzorki pro kvantitativni elektronovou
mikroskopii.

Navazani novych kontaktl na vyznamna védecka pracoviité zabyvajici se biologickymi aplikacemi
(Biologické centrum AV CR, Mikrobiologicky ustav AV CR, Parazitologicky ustav PfF MU) a firmy
(TESCAN, FEI, LASAK).

Popis vyuziti ziskanych poznatku pro projekt

Kvantitativni charakterizace biologickych vzork pomoci transmisniho modu v rastrovacim
elektronovém mikroskopu (REM) je jednou z klicovych ¢innosti aktivity ¢. 1 projektu. Tento 5-ti denni
kurz byl velmi pfinosnym tvodem do technik piipravy vzorkl pro K. Dobranskou a specialnich technik
pro V. KrzyZzanka.

Pobyt v Laboratofi elektronové mikroskopie v Biologickém centru AV CR byl rovn&Z vyuzity

k odbornym diskusim s vedouci laboratofe Ing. Janou Nebesatovou, CSc. a dalgich u¢astnika kursu jak
7 védecké tak firemni sféry ohledn& budouci spoluprace.
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ZPRAVA O PRUBEHU A VYSLEDCICH SLUZEBNI CESTY

Podpora lidskych zdroji a transferu znalosti v podminkich mezinirodni spoluprice védeckych tymi
Registraéni ¢islo projektu: CZ.1.07/2.3.00/20.0103

Uéastnik/ Géastnici cesty: Ing. Vilém Nedéla PhD, Mgr. Kamila Dobransk4, Ing. Eva Flodrova a Mgr.
Silvie Svidenska

Termin a misto cesty: 7. 11.2011, Praha

Ukel cesty: Ucast na seminafi projektu EuroBioimaging ,.Nejnov&jsi mikroskopické systémy firmy

Carl Zeiss* v Ustavu molekularni genetiky AV CR, v.v.i. v Praze.

Odkaz na webové stranky / letacek: http://www.eurobioimaging.cz/kalendar.htm, letacek viz piiloha

Popis tiéasti (s ohledem na kli¢ové aktivity a propagaci projektu):

Seminaf byl navstiven v ramci aktivity ¢. 2 - Mobilita védeckovyzkumnych pracovniki UPT. Cilem
G&asti na tomto seminafi bylo rozsifeni technickych znalosti v oblasti mikroskopie, navazani kontakti se
zastupci prednasejici firmy a také s éastniky prednasek, pochazejici z nékolika vyznamnych pracovist.

V neposledni fad® byla také provedena propagace naseho projektu.

Ziskané poznatky (odborné, vzdé€lavaci, kontakty)

7 nize uvedeného seznamu prednasek byly z tématiky feseni v ramci projektu OPVK zajimavé zejména
prednasky ,,High Resolution FE SEM - Dr. H. Jaksch Life Science aplication with FE SEM, Low Loss
BSE - New Chalange* a ,,CrossBeam - Dr. P. Gnauck Extension of SEM to the Third Dimmension®.
Prednasky byly zaméfeny na popis fyzikalnich principti ¢innosti novych detekénich systému a dalSich

&asti elektronovych mikroskopii firmy Carl Zeiss.
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Popis vyuziti ziskanych poznatku pro projekt

Jazykem workshopu byla anglitina. Po skon&eni workshopu probihala diskuse s piednasejicimi a
dalsimi u¢astniky z akademické, ale i firemni sféry. V ramci aktivit projektu byly feseny zpusoby a
technicka FeSeni energiové filtrace detekovanych elektroni v rastrovacich elektronovych mikroskopech

firmy Zeiss.

V Brné dne:

Vypracoval: S. Svidenska, E. Flodrova, V. Nedéla, K. Dobranska
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Michaela Starikova Ing. Vilém Nedéla Ph.D
(manazerka aktivity €.2) (hlavni manazer projektu)
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INVESTICE DO ROZVOJE VZDELAVANI

ZPRAVA O PRUBEHU A VYSLEDCICH CESTY

Podpora lidskych zdrojii a transferu znalosti v podminkdch mezinarodni spoluprice védeckych tymu
Registraéni ¢islo projektu: CZ.1.07/2.3.00/20.0103

Utastnik/ idastnici cesty: Ing. Eva Flodrov4, Ing. Pavel Cudek
Termin a misto cesty: 2.-3.11.2011, Nectiny

Ugel cesty: Aktivni G¢ast na konferenci Elektrotechnika a informatika 2011
pofadana Fakultou elektrotechniky Zapado&eské univerzity v Plzni, ktera se uskuteénila ve

vyukovém stiedisku v Neétinach

Odkaz na webové stranky / leta¢ek: http:/ei.fel.zcu.cz

Popis ucasti (s ohledem na klicové aktivity a propagaci projektu)

Studentska konference byla navstivena vramci aktivity ¢ 2 - Mobilita védeckovyzkumnych
pracovnikii UPT. Cilem uasti na této konferenci byla prezentace vysledki studia energetickych ztrat
ve scintila¢nich detektorech a vysledky navrhu nové konstrukce detektoru sekundarnich elektroni
pro environmentalni rastrovaci elektronovou mikroskopii. V ramci konference byla provedena

propagace naseho projektu.

Ziskané poznatky (odborné, vzdélavaci, kontakty)

Kazdou prezentaci nasledovala diskuze s posluchaci a odbornou porotou, diky ¢emuz bylo mozno ziskat

nové podnéty k sméfovani prace a tipy na jeji zlepSeni.
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Popis vyuziti ziskanych poznatki pro projekt

Kromé prezentace vysledkii prace byly také navazany kontakty s ucastnicimi se studenty, ktefi byly

informovani o probihajicim projektu a jeho aktivitach.

Vypracovala: Ing. Eva Flodrova ¢M

......... Feesssssansnnsansencascansnrnannns

Michaela Statikova Ing. Vilém Nedéla Ph.D
(manaZerka aktivity ¢.2) (hlavni manazZer projektu)
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ZPRAVA O PRUBEHU A VYSLEDCICH CESTY

Podpora lidskych zdroji a transferu znalosti v podminkich mezinarodni spoluprace védeckych tymu
Registra¢ni ¢islo projektu: CZ.1.07/2.3.00/20.0103

Utastnik/ G¢astnici cesty: ~ Vladislav Krzyzanek
Termin a misto cesty: 06.10.2011, Praha
Ucel cesty: ucast na LABOREXPO

Odkaz na webové stranky / letatek: http://www.laborexpo.cz

Popis Gi¢asti (s ohledem na kli¢ové aktivity a propagaci projektu):
Ugast na doprovodnych prednaskach z oblasti analytickych metod, diskuse se zastupci firem.

Ziskané poznatky (odborné, vzdélavaci, kontakty):

Piehled o metodach analytické chemie pro biologicky vyzkum a hmotnostni spektroskopie, navazani
kontaktd na firmy pusobici v CR.

Popis vyuziti ziskanych poznatki pro projekt:

Projekt se mimo jiné zabyva metodami méfeni molekularni hmotnosti proteinovych komplexti pomoci
elektronové mikroskopie. Hmotnostni spektroskopie je jinou metodou pro stanoveni molekularni
hmotnosti makromolekul, jejiz vysledek je obecné velmi pfesny, aviak neposkytuje strukturalni

informaci. Tyto metody tedy mohou byt kombinovany pro ziskani komplexné&jsi informace o
studovaném vzorku.
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7PRAVA O PRUBEHU A VYSLEDCICH ZAHRANICNI CESTY

Podpora lidskych zdroji a transferu znalosti v podminkich mezinarodni spoluprice védeckych tymi
Registraéni &islo projektu: CZ.1.07/2.3.00/20.0103

Utastnik/ aéastnici cesty: Ing. Eva Flodrova a Mgr. Jan Bok
Termin a misto cesty: 2.— 10.9. 2011, Urbino, Italie

Ukel cesty: Aktivni tidast na 10th Multional Congress on Microscopy 2011 potadany Univerzitou
Urbino v Italii.

Odkaz na webové stranky / letadek: http://www.mem?201 lurbino.it

Popis tiéasti (s ohledem na kli¢ové aktivity a propagaci projektu):

Védecka konference byla navitivena v ramei aktivity €. 2 - Mobilita védeckovyzkumnych pracovniki
UPT. Cilem Gasti na této konferenci bylo rozsiteni technickych znalosti v oblasti elektronové
mikroskopie, prezentace vysledkti vyzkumu pfipravy kmenovych bun&k pro studium v rastrovacim
elektronovém mikroskopu a vysledky studia vlastnosti scintilatnich monokrystall pouzivanych

v elektronové mikroskopii. V3e bylo prezentovano formou posteru (viz. pfiloha). V ramci prezentace

posteru byla také provedena propagace naseho projektu.

Ziskané poznatky (odborné, vzdélavaci, kontakty)

Hlavni program konference byl tvofen fadou prednasek uzce souvisejicich s tématikou projektu OPVK.
Zajimavé byly predevsim piednasky ze sekce Instrumentace a metodologie (napt. Electron behavior in
Environmental-SEM: Application to monitoring the degradation of concrete — L. Khouchaf, In situ

experiments with soft materials in the ESEM — Development of new test methods — P-Poelt).
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Popis vyuziti ziskanych poznatki pro projekt

Jazykem konference byla angli¢tina. V prubéhu celé konference byla mozna diskuse s ucastniky a
prednasejicimi z akademické a firemni sféry. V ramci konference byly navazany nové kontakty

s u¢astniky z mnoha vyznamnych védeckych pracovist’ a univerzit.

Vypracovala: Ing. Eva Flodrova ........ %’% ....................
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Michaela Starikova Ing. Vilém Nedéla Ph.D
(manazerka aktivity ¢.2) (hlavni manazer projektu)
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IMAGING AND ANALYSIS WITH THE HELIUM ION MICROSCOPE
Gnauck P.

Carl Zeiss NTS, Oberkochen, 73447, Germany

The need for more precise image information of samples coming from fields
such as materials analysis, semiconductor processing, and life sciences have
pushed the boundaries of charged particle microscopy. A new microscope has
been developed that uses a beam of helium ions which is focused and
scanned across the sample. In principle, and in its applications, it is similar to a
traditional scanning electron microscope (SEM). However, the source
technology, the sample interaction, and the contrast mechanisms are distinctly
different. The helium ion source offers high brightness and a small energy
spread, and hence allows the beam to be focused into very small probe sizes.
As the helium ion microscope uses heavier Helium ions instead of electrons
the helium ion microscope overcomes the diffraction effect that limits the
resolution of a classical SEM. As the beam interacts with the sample, the
beam penetrates relatively deeply before it diverges and hence there is a
narrow sample interaction region near the surface. This results in an
unmatched surface sensitive imaging capability. The helium beam generates
secondary electrons, scattered helium atoms (ions and neutrals), and other
detectable particles from which images can be generated or analysis can be
performed.

Due to the different beam — sample interaction of the He ions compared to
electrons the HIM provides unmatched surface sensitivity even at high
voltages. Spectroscopy of the backscattered He ions provides RBS like
chemical information about the sample. Other applications are, nano -
machining and ion beam assisted deposition of nanostructures.

20nm

10nm

Snm
Figure 1. imaging of low-k Figure 2. Lines written in Figure 3. Direct patterning
dielectric shows good edge HSQ resist. Line width is of grapheme with He ions
profile and surface detail independent of pitch — No (suspended film in this
without edge rounding due to  proximity effect visible. case), to Snm width.

shrinkage
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JEM-ARM200F: 200KV ABERRATION-CORRECTED SUPER HIGH-
RESOLUTION

Ravelle-Chapuis R.

JEOL

JEM-ARMZ200F

Atomic Resolution Analytical Microscope

15
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3D ANALYTICAL FIB-SEM TOMOGRAPHY
Dluhos$ J., Jiruse J., Pefina P., Pokorny J.

TESCAN, a.s.

Focused ion beam (FIB) combined with a scanning electron microscope (SEM)
allows a sequential cutting of ultra thin cross sections by FIB and imaging
them by high resolution SEM.

FIB-SEM Tomography has become an important tool for studying materials
and tissues at the micro and nano scale.

Unlike a single 2D cross-section, this technique gives better understanding of
the volume distribution, 3D structure and relationship between three
dimensional objects as well as possibility of volumetric information and data
extraction for further simulations by advanced software tools.

Utilizing multiple analytical signals available on the SEM, together with the
tomographical potential of the FIB it is possible to reach not only imaging
information but also analytical information as a multi-analytical 3D tomography
dataset.

TESCAN has developed a new analytical FIB-SEM system LYRA GM. A real
strength of the new instrument lies in its analytical possibilities. A dedicated
chamber with more than 20 ports can integrate x-ray spectrometer (EDX,
WDX) for elemental analysis, electron back-scattered diffraction (EBSD) for
crystal orientation analysis, time-of-flight mass spectrometer (TOF-SIMS) for
FIB based nano analysis; electron beam induced current detector (EBIC) or
cathodoluminescence detector (CL). The system can also integrate a scanning
probe microscopy (SPM/AFM) for in-situ measurements of height / depth.

All these tools fits to the common analytical working distance.

Combination of all these techniques opens up new possibilities for the next
generation of research applications.

16
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LIVE CELLS IMAGING S KONFOKALNiMI MIKROSKOPY LEICA
MICROSYSTEMS

Pala J.

Mikro, Dolnokréska 54, 140 00 Praha

Konfokalni laserova skenovaci mikroskopie je v &im dal tim vétsi mife
pouzivana pro kratkodobé i dlouhodobé sledovani déju v Zivych bunkach.
Zakladnimi podminkami pro dlouhodobé konfokalni snimani jsou:

1.

maximalni citlivost celého systému = maximalni transmise vSech
optickych prvku v optické draze konfokalniho mikroskopu, déli¢ svazku
s konstantni a maximalni transmisi v celém pouzitém spektru (Leica
AOBS), detektory s vysokou kvantovou ucinnosti oproti klasickym
fotonasobic¢um pFesahujici 40 procent ve stfedni ¢asti viditelného
spektra (Leica HyD)

. moznost pfesného naladéni excitaCni vinové délky laseru podle

pouzitych fluorochromt — Leica WLL bily laditelny laser ve spektru 470-
670 nm s moznosti vybéru kterékoliv vinové délky s krokem 1 nm a
libovolné kombinace az osmi vinovych délek sou€asné

. rychlost snimani pfes 20 snimkuU za vtefinu pro zakladni format 512x512

pixeld pfi pouziti tfi a vice konfokalnich spektralnich detektorl a
s moznosti kombinace s detektorem na svétlé pole a interferenéni
kontrast — Leica Tandem scanner

. automatizované sledovani v Petriho misce, multiwell dishes, apod.

Automatizované sledovani-tracking vzorkd pohybujicich se v Case ve
v8ech tfech osach, tj. sledovani pohybu, autofokus, pfednastaveni XY
aby byl vzorek stale ve stfedu zorného pole a finalni skenovani — Leica
HCS A High Content Screening Automatization

vodni objektivy s automatizovanym doplhovanim imerze pro dlouhodobé
udrzeni experimentalnich podminek

. vodni objektivy s motorizovanym korek&nim krouzkem korigujicim rdzné

tloustky krycich skel, dna Petriho misky, apod. — Leica motCORR pro
objektivy 40x vodni a 63 x vodni

7. klimaboxy pro udrZeni stalé teploty a CO2 kolem vzorku
8.
9. FRET, FLIM, spectral FLIM

aktivni antivibracni stoly a klimatizace laboratore

Leica Microsystems nabizi komplexni feSeni pro jakykoliv experiment na
zivych burikach.
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IMAGING BEYOND THE DIFFRACTION LIMIT - STRUCTURED
ILLUMINATION MICROSCOPY (SIM) AND STOCHASTIC OPTICAL
RECONSTRUCTION MICROSCOPY (STORM)

Ohneslager .

NIKON

Scientists have been using light microscopes for centuries to visualise cellular
structures. However, light microscopy has been limited by its optical resolution.
To bypass this limit, new fluorescence based microscope techniques have
been developed which are not restricted by the diffraction of light. These
superresolution techniques are now opening new insights onto cellular
structures and functions within the nanoscale range. Structured lllumination
Microscopy (SIM) exceeds the traditional diffraction limits by two times
whereas Stochastic Optical Reconstruction Microscopy (STORM) is able to
exceed traditional diffraction limits by an order of magnitude. Hence, the
principles of SIM and STORM will be described focusing on the specific
characteristics of each technique that are important in nanosensing cellular
microenvironments.

18
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BACKSCATTERED ELECTRON MICROSCOPY
Frank L., Mikmekova S., Pokorna Z., Miillerova |.
ISI ASCR, 61264 Brno, Czech Republic

Acquisition of the backscattered electrons (BSE) in the scanning electron
microscope (SEM) has been traditionally undervalued and restricted to a
narrow concentric hollow cone of straight trajectories ending on a ring shaped
detector. Recently the BSE mode started to prevail over the secondary
electron (SE) signal. In the immersion objective lens (OL) configurations, the
BSE are collimated into a flux passing to above OL to be converted to SE and
detected with a side attached detector. In this case again the BSE emitted
farther off the optical axis are lost but this can be avoided when using
combined electric/magnetic field, collecting the complete BSE emission at all
energies.

Experience has shown the high-angle (with respect to the optical axis)
BSE bearing enhanced crystallographic information thanks to increasing
channelling contrast [1]. The high angle BSE provide high contrast of grains in
polycrystals, including clear visualization of the internal strain distribution
inside grains. Very low energy BSE yield below about 30 eV has proven itself
inversely proportional to the local density of states that is also specific for the
crystallographic system and its spatial orientation. In principle, the reflectance
vs. energy curves could serve e.g. to fingerprinting the orientation of grains in
polycrystals; first attempts to do this are quite promising [2].

Prospects of the BSE mode in the SEM can be seen in extremely
surface-sensitive microscopy under ultrahigh vacuum conditions with a 2D
position-sensitive detector acquiring the complete BSE emission sorted
according to emission angles. Energy filtration can separate the elastic
emission bearing crystalline and electronic information from a signal suitable
for composition analysis via the energy loss spectroscopy.

[1] S. Mikmekova et al, Materials Transactions 51 (2010) 292.
[2] Z. Pokorna et al, Proc. APMC 10, Perth 2012, 940.
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ACCURATE CRYSTAL STRUCTURE DETERMINATION FROM
PRECESSION ELECTRON DIFFRACTION DATA

Palatinus L., Klementova M.

Institute of Physics of the AS CR, Na Slovance 2, 182 21 Praha 8

Structure determination form electron diffraction data has a long and rich
history, but only recently the methodology was developed for routine solution
of crystal structures by electron diffraction. This has become possible thanks
to the combination of two techniques — precession electron diffraction (PED)
and electron diffraction tomography. In PED the incident electron beam
performs a fast precessing motion around a surface of a cone, and recorded
intensities are integrated over all orientations of the incident beam. As a result,
some of the dynamical scattering effects are averaged out, and the intensities
can be used for ab initio structure solution by conventional methods.

Diffraction tomography is a technique of recording sequentially diffraction
patterns at many orientations, while the crystal is rotated around the
goniometer axis in small steps. This technique is completely analogical to the
data collection used in x-ray crystallography, and allows recording very
complete three-dimensional diffraction data.

After structure solution, structure refinement is a necessary step that permits
finding an accurate structure model and validating the structure solution. For a
successful structure refinement a full dynamical diffraction theory must be
used even with PED data. Recent results show that PED data in combination
with full dynamical treatment yield very accurate structure refinements that can
bear comparison with refinements against x-ray data. The main issue is the
speed of the calculations, which has to be increased at least by two orders of
magnitude before this technique can be routinely used.

20
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THE ROLE OF MICROSCOPY IN DEVELOPMENT OF METAL MATRIX
COMPOSITE MATERIALS

Izdinsky K.
Ustav materialov a mechaniky strojov, Slovenska akadémia vied

Short review of metal matrix composite materials is presented. Particular
attention is paid to various technologies used for their preparation, e.g.
diffusion bonding, gas pressure infiltration, air plasma spraying and hot
isostatic pressing. Composite materials with aluminium, copper and
magnesium matrices reinforced with fibres, particles and ceramic preforms are
presented. Composites as structural materials as well as materials with
specific physical properties are discussed. Special attention is devoted to the
role of structure and interfaces on their properties. Various microscopic
techniques used for structural studies including light and electron microscopy
will be reminded.
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INFLUENCE OF THE MATERIAL COATING ON THE MACRO, MICRO AND
NANO SURFACE ROUGHNESS, INCLUDING METHODOLOGIES FOR
MEASUREMENT AND DATA PROCESSING.

Kunka l.", Stary V.", Podany J.?, Kylian O.?

'CVUT, FS, Ustav materialového inZenyrstvi.
2CVUT, FS, Ustav technologie obrabéni, projektovani a metrologie.
Univerzita Karlova, Matematicko-fyzikalni fakulta.

Surface roughness, or more broadly its morphology, has a very significant
influence on cell adhesion. In this paper, we present a detailed description of
the measurements (on Confocal and AFM microscopes) and processing of
surface roughness data using various SPIP Imagemet (USA) and Gwyddion
(CR) software, where we achieve the same results. Roughness parameters, in
particular those non-standard, we evaluate on the macro-(over the cell size),
micro-(above the cell size) and nano-levels by changing the values of the
critical wavelength (cut-off) and Fourier transform filtering. We demonstrate the
need to use all levels of roughness at the example of two etalons of roughness
(Ra 6um and Ra "0.15" um) and TiN (Ra 5.6 um). Using this methodology, we
monitor the great influence of applying the Teflon coating (or its thickness) at
all levels of roughness, individual parameters and the overall surface
topography. In this paper we will show the detailed description of the used
procedures used and the results of the comparison.
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APPLICATION OF TEM IN DEVELOPMENT OF HEAT RESISTANT STEELS

Vodarek, V., HoleSinsky, J.

VSB — TU Ostrava, Czech Republic

The contribution is dealing with the research of creep resistant steels
which probably represents one of the most exciting and fruitful development
exercise in materials science. Modified 9 — 12%Cr martensitic steels are
candidate materials for power plant components working under creep
conditions up to temperature ~625°C. There is no doubt that excellent creep
properties are achievable only for steels possessing high microstructural
stability. Matrix recovery and recrystallisation processes can be slowed down
by interactions between dislocations and particles of minor phases formed
during quality heat treatment or long-term creep exposure. Transmission
electron microscopy (TEM) represents a very powerful experimental technique
for detailed characterisation of precipitation processes (nucleation, growth,
coarsening), basic mechanisms of strengthening and/or degradation of
microstructure under creep conditions.

TEM contributions for understanding of precipitation sequences,
mechanisms of nucleation of modified Z-phase, thermodynamic and
dimensional stability of individual minor phases in 9-12%Cr steels are
discussed. Detailed knowledge on microstructural development in creep
resistant steels is necessary for a continuous refinement of thermodynamic
data, more reliable outputs of microstructural modelling and further
development of techniques for residual life evaluation.
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ESTIMATION OF CRYSTAL THICKNESS FROM PRECESSION ELECTRON
DIFFRACTION DATA

Klementova M., Palatinus L.

Institute of Physics of the AS CR, v.v.i., Prague

Knowledge of sample thickness is essential for accurate quantitative
electron diffraction studies. There are several methods for thickness
determination, such as the contamination method [1], the EELS method [2],
and the CBED method [3]. The contamination method is very simple but it
gives overestimated values of thickness [1]. The EELS method is very
versatile. It does not require crystalline sample and it can be used for wide
thickness range 15-500 nm [2]. However, it requires expensive equipment —
the EELS spectrometer. The CBED method requires accurate sample
alignment and complex data analysis [3], but it is very reliable. However, it has
two disadvantages. First, it cannot be used for thin samples (below 30 nm).
Second, in case of dense reciprocal space, the thickness determination is
hindered by disc overlap. Both disadvantages of the CBED method are
overcome by using PED data. The PED intensity of a single reflection varies
with both the precession angle and thickness. A curve can be fitted to the
intensity vs. precession angle data, and thickness can be determined from this
variation, similarly to the CBED method. Moreover, in the PED method the
disadvantages of the CBED method are eliminated. There is no disc overlap
for PED data. Moreover, due to the large precession angles (usually up to
3deg) the diameter of the annulus can be much larger than the typical disc
diameter in CBED, which allows accurate thickness determination of even very
thin samples.

[1] Sawai, T. and Suzuki, M., Scripta Metall. Mater. 24 (1990) 2047.
[2] lakubovskii et al., Microsc. Res. Techniq. 71 (2008) 626.
[3] Delille, D. et al., Ultramicroscopy 87 (2001) 5.
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ALGAE AND CYANOBACTERIA - WHO THEY ARE AND HOW CAN
ELECTRON MICROSCOPY HELP US IN MODERN PHYCOLOGY

Bohunicka M."?

1University of South Bohemia, Department of Botany, Na Zlaté stoce 1, CZ-
370 05 Ceské Budgjovice, Czech Republic;

%|nstitute of Botany of the ASCR, v. v. i. , Dukelska 135, CZ-379 82 Ttebor,
Czech Republic.

Phycology is a discipline studying a mixed group of simple
photosynthesizing organisms of microscopic to macroscopic dimensions. It
includes prokaryotic cyanobacteria and heterogeneous set of eukaryotic algae
belonging into different evolutionary lineages. Algae and cyanobacteria are
primarily aquatic, inhabiting marine environments as well as all kinds of
freshwaters, but can live practically in any habitat such as wet rocks, soils, hot
springs or pure snow. They are very important world’s primary producers,
played crucial role in forming petroleum and chalk deposits, cyanobacteria are
responsible for oxygen-rich atmosphere and establishment of vast majority of
autotrophic life forms. People use algae and cyanobacteria as a source of
nutrition, for biofuel and biomolecules production, biomonitoring and many
more purposes. Simply, nobody knows, how would world function if these
small creatures never evolved.

To study the algal and cyanobacterial diversity, the techniques of
microscopy are a fundamental tool. Light microscopy is tradltlonally used from
the very beginning of the modern phycological research in 19" century and the
interest in algal microstructures backwards initiated modernization and
expansion of the light microscopy. At present, also the electron microscopy,
both SEM and TEM, is commonly used in the primary research of the algae
and cyanobacteria, in which it helps us to recognize specific structures inside
the cells as well as on the cell surface.
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POKROCILE ZOBRAZOVACI METODY S VYSOKYM ROZLISENIM - SIM A
PAL-M

Krist P.
CARL ZEISS, spol. s r.0., www.zeiss.cz

Superresolution

Superresolution microscopy enables fluorescence imaging of structures too
small for traditional methods, such as deconvolution or confocal microscopy.
Carl Zeiss has integrated two methods of superresolution into one, turn-key
platform. The ELYRA system can be configured for superresolution structured
illumination (SR-SIM) and/or photoactivated localization microscopy (PAL-M).
It can also be combined with our laser scanning microscopes, the LSM 780 or
LSM 710.

ELYRA S.1

The ELYRA S.1, which incorporates SR-SIM technology, is the most flexible
superresolution system available. It works with all conventional fluorescent
proteins and dyes. Almost any sample that is generated for fluorescent
microscopy can be imaged with SR-SIM. By using a precise spatial modulation
of the excitation light with an algorithm that computes superresolution
information from interference patterns in the raw data, SR-SIM delivers double
the resolution in XY and Z compared to deconvolution or confocal microscopy.

ELYRAP.1

PAL-M provides the highest resolution commercially available and is
exclusively integrated into the ELYRA P.1. By sequentially imaging sparse
subsets of fluorophores and precisely determining their localization, resolution
down to 20 nm in XY and 100 nm in Z is possible. PAL-M works with many
photoactivatable and photoconvertible dyes. In addition, many conventional
fluorophores, such as Alexa Fluor® 488, Alexa Fluor® 633, Cy3 and Cy5 can
be imaged at the same incredible resolution using the closely related
localization technique dSTORM. There is a wide variety of fluorescent proteins
and antibody-conjugated dyes available for the ELYRA P.1.

ELYRA PS1

Carl Zeiss offers both SR-SIM and PAL-M technologies on the same
microscope stand platform. This is ideal for multi-user facilities with different
sample types and superresolution needs. The LSM 780 or LSM 710 can be
added to any version of the ELYRA enabling seamless transition while imaging
the same sample from confocal to SR-SIM to PAL-M all on the same platform
with the same software.
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RECENT DEVELOPMENTS IN CRYO PREPARATION INSTRUMENTS FOR
TEM AS WELL AS CRYO-TEM

Nowak A.

Leica Mikrosysteme Austria, Hernalser Hauptstrasse 219 | 1170 Vienna

Cryo preparation techniques are currently the most reliable methods for the
cryo-immobilization of biological samples for high-resolution morphological
evaluation. For routine morphological studies the specimen is firstly high
pressure frozen prior to freeze substitution and resin embedding then
subsequently ultrathin sectioned for TEM investigation. For CEMOVIS (Cryo
Electron Microscopy of Vitreous Ice Sections), ultrathin cryo sectioning can
be carried out directly on the high pressure frozen, vitrified sample using a
cryo ultramicrotome and cryo-TEM for investigation. For the analysis of single
particles and cellular components the preferred route is via the Bare Grid
Technique where the sample is plunge frozen into liquid ethane prior to
imaging in the cryo-TEM.

These different preparation techniques will be discussed and data presented.
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SIMULTANEOUS DETECTION OF MULTIPLE TARGETS FOR
ULTRASTRUCTURAL IMMUNOCYTOCHEMISTRY

Philimonenko V.V.", Philimonenko A.A.", Sloufova 1.°, Hruby M.Z Novotny F. °,
Halbhuber Z.%, Krivjanska M.3, Nebesarova J.*, Slouf M. 2, Hozak P."

! Institute of Molecular Genetics ASCR v.v.i:
?Institute of Macromolecular Chemistry ASCR v.v.i.;
3Central European Biosystems;

*Biology Centre ASCR v.v.i.;

°Czech Technical University in Prague;

®Charles University in Prague

Simultaneous detection of biological molecules by means of indirect
immunolabeling provides valuable information about their localization in
cellular compartments and their possible interactions in macromolecular
complexes. While fluorescent microscopy allows for simultaneous detection of
multiple antigens, the sensitive electron microscopy immunodetection is limited
to only two antigens. In order to overcome this limitation, we prepared a set of
novel nanoparticles (NPs) which fulfill several criteria: size in the frame of 5-15
nm, narrow size distribution, good contrast and stability in the electron
microscope, stability of colloidal solution during conjugation, and surface
properties allowing for conjugation with antibodies or other bioreactive
molecules. With the use of novel NPs, various combinations with commercial
gold NPs can be made to obtain a set for simultaneous labeling. For the first
time in ultrastructural histochemistry, up to five molecular targets can be
identified simultaneously.

These methods allowed us to progress with understanding some novel
molecular interactions in the cell nucleus. Mapping of the localization of
nuclear lipid phosphatidylinositol-4,5-bisphosphate (PIP2) together with four
other molecules important for cellular structure and function will be
demonstrated.

Acknowledgement: KAN KAN200520704, MSMT LC06063, institutional grant

RVO 68378050.
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DETECTION OF FOOD ALLERGENS USING THE MICROSCOPIC
METHODS

Pospiech M., Tremlova B., Talandova M.

University of Veterinary and Pharmaceutical Sciences Brno.

Although food allergies represent only a smaller part of all allergies, it is
essential to pay special attention to them. Within recent decades many cases
of allergen consumption with fatal consequences have been described. To
detect of allergens a different methods are commonly used. Presence of
allergens can then be detected, besides other techniques, by microscopic
methods for direct or indirect detection of allergens in foodstuffs.
Histochemical methods are used for indirect detection of plants allergens.
Detection is based on structural elements detection (peanut, sesame,
hazelnut, brazil nut, mustard , macadamia nut) or on detection of residues of
carbohydrates in soya and wheat proteins.

For direct examination of plants allergens immunohistochemical methods were
used. Immunohistochemical methods were used to verify microscopic
detection of soya, wheat, peanut, sesame and lupine pure protein.
Immunohistochemical methods provide more specific results than
histochemical methods. On the other hand histochemical methods are cheaper
than immunohistochemical methods. However both methods provide an
unequivocal advantage which is the possibility to detect the presence of
several components in the food product during examination.
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NON-INVASIVE CONTACTLESS IDENTIFICATION AND
CHARACTERIZATION OF MICROORGANISMS BY RAMAN
SPECTROSCOPY AND OPTICAL MICROMANIPULATION

Bernatova S.', Pilat Z.", Samek O.", Sery M. !, Zemanek P.’

"Institute of Scientic Instruments of the ASCR, v.v.i. Kralovopolska 147, 612 64
Brno, Czech Republic

Raman spectroscopy is powerful analytical technique that allows selective,
external label-free analysis of molecular composition of studied sample based
on the identification of characteristic peaks in the spectrum of inelastic
scattering of the incident radiations from vibrating molecular bonds. Optical
tweezers have been com-bined with Raman microspectroscopy (Raman
tweezers) that pro-vides non-invasive spatially resolved mapping of molecular
com-position of studied sample (microorganisms). Also, Raman micro-
spectroscopy has been used to detect and identify microorga-nisms because
Raman spectrum of individual microorganism ser-ves as a unique fingerprint
1, 2].

{Ne ]have investigated a combination of optical trapping with micro-
spectroscopic techniques (Raman spectroscopy). Optical tweezers use single
focused laser beam for spatial confinement and mani-pulation of micro and

submicroobjects. Laser wavelength is cho-sen so that it is not absorbed by the
object and therefore the ob-ject is not damaged.

In order to enhance the Raman signal SERS technique can be in-troduced to
detect the composition of particular species and/or their interactions. The
trapping and manipulation with metal nanoparticles will allow us to measure
SERS (Surface Enhanced Raman Spectroscopy) on the selected location on a
microobjects (cells, bacteria, algae) [3].

[1] A. Jonas et al: Electrophoresis, 29, 4813-4851 (2008).

[2] O. Samek et al: Sensor,10, 8635-8651, (2010).

[3]1 D.V. Petrov: J. Opt. A: Pure Appl. Opt., 9, S139-S156.(2007).

The authors acknowledge the support by GACR (project P205/11/1687)
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THE SURFACE STRUCTURE OF EMBEDDING RESIN AFFECTS THE
IMAGE CONTRAST IN THE LOW-VOLTAGE TEM

Bily T.!, Nebesarova J.", Kaftan D.?

1Blology Centre of ASCR, v.v.i, Ceské Budgjovice, Czech Republic;
2 Faculty of Science, UnlverS|ty of South Bohemia, Ceské Budé&jovice

We have studied the influence of the surface structure of sections cut from
epoxy resins on their resulting image in the low voltage transmission electron
microscope (LV EM 5, Delong Instrument) working at accelerating voltage 5
kV. The objective was
to characterize the surface roughness of ultrathin sections with the thickness
20 nm, which are necessary for 5 kV TEM, by means
of measurements of grooves heights and widths with AFM
(Pico SPM, Molecular imaging) and compare these data with LV EM images.
The Matlab software was used for measurements and statistical evaluations of
results. The 20 nm thin sections were cut from polymerized blocks of epoxy
resins by means
of ultramicrotome Ultracut UCT (Leica) with using of diamond knives with
different cutting angles — 45° and 35°. Also the 35° oscillating diamond knife
working at an oscillation frequency 31.5 kHz was used. The ultrathin sections
were alternatively placed onto a clean mica surface and standard electron
microscopy grids.

Generally, decreasing of the knife angle leads to a smaller height and larger

width of scratches. We have found that the average scratch height of the

harder variation of EPON resin changed more with the change of the knife

angle than that of the softer Spurr resin. The topographical contrast of resin

ultrathin sections observed with LV TEM was in accordance with measured
| AFM data.

This research was supported by grant projects of the Academy of Sciences of
| the Czech Republic No. KAN200520704
and Z60220518
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USING OPTICAL PROJECTION TOMOGRAPHY MICROSCOPY TO
VISUALIZE LARGE BIOMEDICAL SAMPLES

w

Capek M., Michalek J., Radochova B., Janacek J.

Institute of Physiology, Academy of Sciences of the Czech Republic, v.v.i.,
Videriska 1083, 142 20 Praha 4

Optical projection tomography (OPT) microscopy is a relatively new technique
(Sharpe et al., Science 19, 2002) which allows the 3D imaging of biological
specimens from 2 mm up to 15 mm across. OPT has two important
advantages over confocal microscopy: it can image much larger specimens,
and it can image non-fluorescent specimen. Fluorescent signals are also
imaged, thus allowing visualization of commonly-used stains. OPT is based on
the principle of projection tomography. In tomography, the data obtained from
the specimen does not have a direct mapping to a single position in 3-D
space. Instead, each piece of data indicates the total amount of light absorbed
or emitted along a straight line through the specimen. The data collected acts
essentially like a shadow of the object. Where the object is thicker the shadow
is darker. This data does not map to a specific position within the object, but
when added to similar data collected from other angles, it contributes to a full
description of the object. The algorithm which performs this calculation is
called a back-projection algorithm.

The Institute of Physiology has purchased a commercial version of the OPT
microscope. We will demonstrate 3D visualization of images acquired by OPT
of the following animals and tissues: fly (Drosophila melanogaster), earthworm
(Lumbricus terrestris), embryonal mouse hearts, and rat cerebella.

Acknowledgement: This research was supported by Ministry of Education,
Youth and Sports of the Czech Republic (ME09010), Czech Science
Foundation (P501/10/0340, P108/11/0794) and Technology Agency of the
Czech Republic (TA02011193).
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SEM CHARACTERIZATION OF METAL NANOPARTICLES IN REVERSE
MICELLES

Cernohorsky O.", Zdansky K.?

'CVUT FJFI - Department of Physical Electronics, Bfehova 7, 115 19 Praha 1,
Czech Republic, www.fifi.cvut.cz
2 UFE AV CR, Chaberska 57, 182 51 Praha, Czech Republic, www.ufe.cz

Nanoparticles of various metals are materials with very interesting properties.
Pd or Pt in nanoparticle form are well known for their catalytic properties. We
use this fact in construction of hydrogen sensor based on the interface of
nanoparticles of these metal and n-InP. Pd or Pt are responsible for hydrogen
dissociation. These hydrogen atoms diffuse through layer of nanoparticles on
the interface, where they adsorb on n-InP surface. This lowers the Schottky
barrier and we can therefore measure the concentration of hydrogen
molecules by the current change. SEM characterization of layers of various
metals (Pd, Pt, Au, Ag) on n-InP, prepared by electrophoretic deposition, were
performed and presented before. Now we tried to observe the nanoparticles
on copper grids prepared from the drop of colloid sollution to compare their
morfology to the morfology of the nanoparticles deposited on n-InP.
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EVALUATION OF PHASE MORPHOLOGY IN NON-HOMOGENEOUS
POLYMER BLENDS

Dimzoski B., Slouf M., Fortelny I., Vu N. H., Kruli§ Z.

Institute of Macromolecular Chemistry, Academy of Sciences of the Czech
Republic, Heyrovsky Sq. 2, 162 06 Prague 6, Czech Republic

Introduction

During our previous research we have concluded that neglecting the non-
homogeneity of the phase structure in immiscible polymer blends can lead to
conS|derabIe error in evaluating the effect of system parameters on the blend
morphology . For this reason, we developed a microscopic method that will
overcome this obstacle for reliable assessment of morphology evolution.
Experimental

Polystyrene/Ethylene-Propylene copolymer (PS/EPR) blend with 20 wt%. of
EPR was prepared by melt mixing (195 °C, Brabender Plasti-Corder). Blend
morphology was observed in three quenched after-mixing samples taken from
different parts of the mixing chamber, using scanning electron microscope
VEGA TS 5135 (Tescan). Equivalent diameters (ED) of EPR particles were
obtained from image analysis (NIS-Elements, LIM).

Results and conclusions

SEM micrographs clearly demonstrated the occurrence of parallel bands within
all samples i.e., coexistence of areas with dissimilar size of dispersed EPR
particles, divulging the non-homogeneous nature of the PS/EPR blends.
Image analyses of low- and high- SEM micrographs acquired from different
areas yielded several sets of EDs of EPR particles, which were re-calculated
using relative weights of individual micrographs. The weights were related to
the size of investigated areas, numbers of micrographs, and magnifications. It
has been demonstrated that the final size distribution, calculated by our
method, much better corresponds to the real morphology of PS/EPR blends.

Acknowledgement: GACR P106/11/1069,
References: [1] Fortelny I. et al., Polym. Eng. Sci., 48, 564 (2008)
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COMPARISION OF TEETH MORFOLOGY OF MEMBERS OF THE
SUBFAMILY ANGUINAE (ANGUIMORPHA, ANGUIDAE)

Dobiagova K.!, Kovadova E.2

'Comenius University in Bratislava, Faculty of Natural Sciences, Department of
Ecology, Mlynska dolina, 84215 Bratislava, Slovakia;

“Slovak Academy of Sciences, Institute of Electrical Engineering,

Dubravska cesta 9, 84104 Bratislava, Slovakia

The subfamily Anguinae includes three living genera: Pseudopus (south - east
Europe, south - western Asia), Anguis (Europe, south - western Asia) and
Ophisaurus (North America, north Africa and south - east Asia). The present
study is focused on the morphological characters, specifically teeth of the
species of all genera of Anguinae. This thesis is a part of a project aimed to
study the morphology of cranium, postcranium skeleton and integument of
species in the subfamily Anguinae. Morphology of lower jaw and dentition can
be used for reconstruction of the phylogenic repalionship of these lizards. The
description of anguine dentition is based on the articulated adult specimens.
The following morfological characters have been described and compared by
means of scanning electron microscope: number of teeth, shape of crowns,
position and curving of teeth, tooth implantation, cutting edges and striation of
crowns. We are using metallized samples and by means of electron beam we
obtain details about individual structures. We described these types of teeth:
the robust posterior teeth of Pseudopus apodus, the sharp hooked teeth of
Anguis fragilis and the conical teeth of Ophisaurus. Teeth apexes are more or
less sharp-pointed and recurved. The surface of the crown tip of the teeth has
the evident mesiodistal crest, and the labial and lingual striate converge to the
apex. These morphological data have been confronted with dietary ecology.
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SCANNING ELECTRON MICROSCOPY OF BACTERIAL BIOFILMS

Dobranska K.', Ruzi¢ka F.?, Nebesarova J.2, Samek O.", Krzyzanek V.

"Institute of Scientific Instruments of the ASCR, v.v.i., Brno
2Faculty of Medicine, MU, vand St. Anvne’s University Hospital, Brno
*Biology Centre of the ASCR, v.v.i., Ceské Budgjovice

Many microorganisms are known to form biofilm on the surface of medical
implants, surgical fixations, and artificial tissue/vascular replacements. Cells
contained within such a biofilm are well protected against antibiotics and
phagocytosis and, thus, effectively resist antimicrobial attack. Elucidating the
basic mechanisms of the biofilm formation can contribute to understanding the
basic biochemical mechanisms underlying this process and developing new,
more efficient strategies for the infection treatment.

The structure of the biofilm layer and proportion and composition of
extracellular matrix differs by type of organism and environmental conditions,
where a bacterial/lyeast culture is evolving and growing. Recently,
Staphylococcus epidermidis and Candida arapsilosis have been recognized as
an important cause of serious biofilm infections associated with implanted
medical devices and, thus, these microorganisms were selected for our study.

We show that scanning electron microscope can be very valuable tool
for study structure/morphology of biofilms. We have employed techniques of
chemical fixation and dehydration, followed by drying using either the CPD in
CO, or using chemical substances with low surface tension, such as HMDS.
Also, we have utilized physical sample preparation by cryo-methods (rapid-
freezing using liquid nitrogen combined with freeze fracturing in the Alto 2500
cryo-attachment (Gatan)).

Our study suggests that biofilm details can be recognized and further
studied. Thus, we believe that our research deserve detailed investigation so
that biofilm structure and its morphology can be revealed. 3 ]
Acknowledgement: project CZ.1.07/2.3.00/20.0103 (EC and MSMT CR),

P205/11/1687 (GACR), and 260220518 (ASCR).
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LOCALIZATION OF ZINC IN ARABIDOPSIS THALIANA ROOTS AND
ROOT HAIRS

Duri$ova E.

Institute of Botany, Slovak Academy of Sciences, Dubravska cesta 9, 845 23
Bratislava, Slovakia

Accumulation of zinc in different tissues and organs of plants is uneven. Less
is known about Zn distribution in living cells of roots and in root hairs, although
the investigation of Zn localization could help to understand the mechanisms
of toxicity and detoxification of this heavy metal in plants. In the present study,
we focused our investigation on localization of zinc in root cells and growing
root halrs of Arabidopsis thaliana seedlings in real time using fluorescent dye
RhodZin™-3 and confocal laser scanning microscope. In the presence of
normal Zn content (10 uM) in culture medium, this element was detected in
cell walls and vacuoles of rhizodermal cells. Staining intensity increased with
increasing metal concentration. In plants growing in high concentration of Zn
(1000 uM), the intensity of fluorescence in cell walls and vacuoles was much
higher compared to control plants. In cytoplasm of rhizodermal cells of both
control and treated plants small, dynamic stained structures were present. No
staining of nuclei was observed in cells of control and treated plants. In root
hairs of Arabidopsis thaliana, zinc was detected in cell walls, whereas the tip of
growing root hairs was without staining. In the cytoplasm of growing root hairs
highly dynamic zinc containing structures were observed. The fluorescence
was weak in the root hairs of control plants, while in 1000 pM zinc, the
intensity of fluorescence was much higher.

The work was supported by VEGA 2/0149/08 and VEGA 2/0200/2010.

41



10

THE ANALYSIS OF FOOD STARCHES USING LIGHT AND SCANNING
ELECTRON MICROSCOPY

EliaSova M.", Pospiech M.!, Tremlova B.", Caslavkova P.’

Veterinarni a farmaceuticka univerzita Brno
Fakulta veterinarni hygieny a ekologie

The starch is considered one of the most universal food aditives in the food
industry. The starches are used in many food commaodities, which significantly
involve or determine their texture and functional properties.

This work deals with the analysis of native and modified starches isolated from
potato, corn, wheat and tapioca using light and scanning electron microscopy.
Individua starches are characterized by their shape and size. For analysis of
native starches is light microscopy a useful tool for the identification of
individual starch granules based on the size and shape. For some modified
starches analyzed using this method cause loss of the histological slides which
make their detection more difficult.

But we have to note that starch granules are three dimensional objects, so the
analysis in the scanning electron microscope due to the high depth of focus
provides clearer information about the morphological structure regardless used
modification. Other information from the scanning electron microscopy
indicates the surface of native starch granules is smooth and is not porous
distinct from the modified starches. The modified starches can be seen as a
different changes both in the size and shape and the surface of the starch
granules caused by the modifications.

The size and shape of the starch granules are associated with the chemical
properties of the starch and consequently may involve the functional properties
of the starch in foodstuff.
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POSSIBILITIES OF USING ENVIRONMENTAL SCANNING ELECTRON
MICROSCOPY TO STUDY OF HUMAN EMBRYONIC STEM CELLS

Flodrova E."? Nedéla V.", Svidenska S.2,Hampl A.3, Sedlagkova M.?

"Institute of Scientific Instruments of the ASCR, v.v.i.;

’Department of Electrotechnology, The Faculty of Electrical Engineering and
Communication, Brno University of Technology;

*Department of Histology and Embryology, The Faculty of Medicine,
Masaryk University.

The potential of human embryonic stem cells (hECS) to differentiate into all
types of the cells in the organism and cell populations derived from these
pulipotent cells offers promise of therapeutic treatments to many incurable
diseases. A surface microstructure has not yet been described in detail. Many
(hECS) contain extensive specific cell structure called microvilli whose role is
poorly understood.

The object of this study was to investigate the possibility of using
environmental scanning electron microscopy (ESEM) for characterization
morphological specifics on an undifferentiated hESC colony surface cultured
on glass substrate.

[1] Itskovitz-Eldor, J. et al., Mol. Med. 6(2), 88 (2000).

[2] Mumaw, J.L. et al., Microsc. Microanal. 16, 80 (2010).

[3] This work was supported by the Grant Academy of the Czech Republic:
grant No. GAP 102/10/1410 and by the EU project No.
CZ.1.07/2.3.00/20.0103.
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THE STUDY OF HOST-PARASITE INTERACTIONS USING DIFFERENT
MICROSCOPIC METHODS

Hodova ., Valigurova A.

Department of Botany and Zoology, Faculty of Science, Masaryk University,
Kotlarska 2, 611 37 Brno, Czech Republic

Eudiplozoon nipponicum (Monogenea) is a blood-feeding parasite from the
gills of carp, which due to its unique biological properties, represents an ideal
model for studies on diverse biological interactions. Parasite's developmental
stages were investigated using combined microscopic approach to identify
explicit adaptations to the ectoparasitic life. Diplozoids have evolved a
complex mechanism dedicated to attachment to the host and localization on
host body that is advantageous for feeding and reproduction. The main
attachment system comprises prominent buccal suckers at the ventral site of
the parasite's forebody along with the two well-developed muscular haptors,
each with four pairs of clamps in two rows and two central hooks, located on
the hindbody. Complicated structure of parasite's tegument, including folds
and lobular extensions in the middle part of hindbody, supports its firm fixation
to the host gills by locking to the gill lamellae. The complex digestive tract is
well-equipped for the hematophagous feeding and consists of a mouth
opening, eversible pharynx with adjacent glandular structures and a blind-
ending gut with caecal lining. The buccal suckers seem to assist in the
parasite’s translocation while searching for an optimal niche and we speculate
about their temporary attachment function during feeding as well. They appear
to be located in a buccal capsule and probably evert when needed (e.g. while
feeding). Structures of unknown function, so called the glandulo-muscular
organs, which are located apically and opened into the mouth corner, are
considered to be a part of digestive tract. These structures seem to be specific
for this species. The possibility of extracorporeal digestion of this parasite is
discussed. Supported by Czech Science Foundation No. P 505/12/G112.
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STANDARDLESS SEM/EDX ANALYSIS OF COMPOUNDS CONTAINING
VERY LIGHT ELEMENTS

Hromadkova J., Vlkova H., Slouf M., Strachota A.

Institute of Macromolecular Chemistry, Academy of Sciences of the Czech
Republic, Heyrovsky Sq. 2, 162 06 Prague 6, Czech Republic

Energy-dispersive analysis of X-rays in scanning electron microscopy
(SEM/EDX) has become a well-established technique, which is more-and-
more common and popular. In our laboratory, which is specialized on synthetic
polymer systems, we use SEM/EDX to identify filler particles in polymer
composites, to analyze impurities and/or inorganic nanoparticles in
block/branched copolymer self-assemblies, to detect foreign particles in
explanted total joint replacements or during analyses of new polymer
composites. As all above mentioned specimens come from current original
research, there are no standards available and, consequently, we use
standardless SEM/EDX. In this contribution we show, how precise is the
standardless SEM/EDX applied on synthetic polymer systems, i.e. on the
systems containing the lightest EDX-detectable elements, such as boron,
carbon, nitrogen, oxygen, and fluorine. We show how the data are influenced
by data collection time, amplification time, accelerating voltage and sample
composition. We demonstrate that even boron and carbon can be detected at
semi-quantitative level, if their content in the samples is at least a few percent.

Acknowledgements: P205/10/0348, P208/10/0353, TA01011406, NT12229-
4/2011, P106/09/1101, AVOZ40500505.
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TEM CHARACTERIZATION AND PREPARATION OF STRUCTURE FOR
THE ELECTRICAL CHARACTERISATION OF THE SINGLE GaP/ZnO
NANOWIRE BY FOCUSED ION BEAM MICROSCOPY

Krizanova Z., Vavra |., Novak J., Stoklas R.

Institute of Electrical Engineering, Slovak Academy of Science, Dubravska
cesta 9, 841 04, Bratislava, Slovakia

Nanowires are defined as structures with two dimensions in the range of
tens of nanometers, and the third much longer, typically in the range of
micrometers. The unique properties of nanowires, related to their large surface
area and this make them interesting for very many possible devices.

GaP nanowires were prepared by MOCVD technology on the
GaP(111)B surface under vapour-liquid-solid growth mode. The ZnO shell
layers were deposited by RF sputtering on GaP nanowires.

In this poster we show the result of Transmission Electron Microscope
(TEM) investigation of GaP nanowires covered by ZnO shell. The TEM
showed that the ZnO shells fully covered the surface of the GaP nanowires
from top to bottom and that GaP nanowires are not cylindrical but they are
hexagonal in cross-section.

Also we prepared the testing structure for the purpose of electrical
characterization (by Foucused lon Beam microscope — Quanta 3D 200i) . A
PN junction was created between the nanocrystalline ZnO shell and the GaP
nanowire core. The |-V characteristics of (n)ZnO/(p)GaP PN junction will be
presented.

The FIB equipment (Quanta 3D 200i) was purchased within the project of the

structural funds of the European Union entitled: ,Centre of excellence for new
technologies in electrical engineering®, ITMS code 26240120011
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WHAT AFFECTS THE ACCURACY OF AU NANOPARTICLE SIZE
MEASUREMENTS USING BSE IMAGING IN FIELD EMISSION SCANNING
ELECTRON MICROSCOPE (FESEM)

Langhans J.!, Vancova M.", Nebesarova J.'?

! Biology Centre of ASCR, Ceské Budé&jovice
2 Faculty of Science, Charles University in Prague, Praha

In this study we tested using of a field emission scanning electron microscope
(FESEM) equipped with an Autrata improved yttrium aluminum garnet (YAG)
detector of back-scattered electrons (BSE) for the size characterisation of 10
nm Au nanoparticles. Diameters of Au nanoparticles were measured on the
basis of digitally recorded micrographs. The aim was to evaluate the influence
of FESEM technical parameters such as accelerating voltage, beam current,
magnification and scanning rate, on the accuracy of the nanoparticle size
determination in the BSE mode.

The most important parameter is accelerating voltage. We measured the size
of nanoparticles using accelerating voltage in the range 6-15 kV. As was
expected the higher values of accelerating voltage led to smaller diameters
due to the lower production of BSE on the edge of spherical nanoparticles. On
the other hand the use of the lower accelerating voltage resulted in the
deterioration of signal/noise ratio, which influenced the measurement
accuracy.

In conclusion, these measurements are fundamental for finding optimal
conditions for observation of immunolabeled biological samples in FE SEM.

This research was supported by grant projects of the Academy
of Sciences of the Czech Republic No. KAN200520704 and Z60220518;
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PROTON MICROSCOPY ON 3MV TANDETRON ACCELERATOR AT
NPI REZ

Malinsky P., Havranek V., Pefina V., VosecCek V., Kranda K.
Nuclear Physics Institute ASCR, ReZ u Prahy, Czech Republic

Since its beginnings in sixties, the use of energetic ions (in MeV range) for
analysis and modification of materials become a mature technique [1]. Several
tens of such systems are nowadays installed worldwide [2]. The resolution of
the ion micro-beams reached sub micrometer with still high enough beam
current for quantitative analysis by y-PIXE and y-RBS and related lon Beam
Analysis. From 2009 an ion microbeam system based on Oxford Microbeams
Ltd. [3] components is installed on 3MV Tandetron 4130MC HVEE accelerator
at NPl ASCR in Rez. The resolution of 1 ym in high current mode and 0.5 um
has been achieved for 2MeV proton beam. Also focusing of other ions as c*,
O°" and Si®* with the energies around 10 MeV was demonstrated with the
resolution of 2-3 um. Since then, the ReZ ion microprobe has been used in
various interdisciplinary research projects form analyzing the metal contents in
single neurons to identifying the origin of ancient Chinese ceramics shreds
found in Angkor Thom. Technical parameters and examples of application are
presented.

Acknowledgement: This work was supported by the grants GACR 104/09/1269
and MSMT LC06041.

1. Nuclear Microprobe Technology and Application, Proceedings of the
ICNMTA-12, Liepzig, Germany 26 -30 July 2010. Nucl. Instr. and Meth. B 269
(2011) 2151-2461.

2. List of nuclear microprobe facilities
http://www.atomki.hu/atomki/lonBeam/icnmta/microprobefac.html

3. Oxford Microbeams Ltd. www.microbeams.co.uk
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LIGHT AND SCANNING ELECTRON MICROSCOPY OF ARCTIC ANISAKID
LARVAE

Masova 8.", Kubitkova K.2, Kasparova E.3, Ditrich O.%, Tyml T.%, Tuger M.*,
Kodadkova A.*, Barus V.’

'Department of Botany and Zoology, Faculty of Science, Masaryk University,
Kotlarska 2, 611 37 Brno;

*TESCAN, a.s., Libusina tfida 21, 623 00 Brno;

®|nstitute of Animal Physiology and Genetics AS CR. v.v.i., Rumburska 89,
277 21 Libéchov;

4Faculty of Science, University of South Bohemia, BraniSovska 31, 370 05
Ceské Budgjovice.

Parasitic anisakid nematode larvae (superfamily Ascaridoidea) from genera
Anisakis Dujardin, 1845, Pseudoterranova Mozgovoi, 1951, and
Contracaecum Ralilliet et Henry, 1913 were obtained by a parasitological
dissection from the liver and body cavity of arctic sea fishes (Boreogadus
saida, Myoxocephalus scorpius, Gymnocanthus tricuspis, Clupea harengus) in
Petuniabukta, Billefjorden, Svalbard. External morphology of nematodes has
been studied by SEM. As the species identification just by light microscopy is
disputing, morphological approach was supplied by molecular data.

Glycerine-cleared nematodes were examined by the Olympus BX51
light microscope equipped with differential interference contrast (DIC) optics,
the Olympus DP70 digital camera and digital image analysis system (Motion
Stream). For SEM were used standard techniques. Additionally, the scanning
electron microscope MIRA3 FEG-SEM (TESCAN) operating at an accelerating
voltage of 7 kV was used.

Morphologic and metric features such as cephalic end with oral opening,
anlagen of lips and prominent cuticular tooth, a position of the excretory pore,
ventriculus, ventricular and intestinal appendices and tail shapes were
observed.

Acknowledgements: .
This study was supported by the GA CR Grants No. 526/09/H025
(stipendium), No. P505/12/G112 (conference) and the field work by

LM2010009 CzechPolar (MSMT CR).
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MICROSTRUCTURAL STUDY OF THE CRYSTALLIZATION OF
AMORPHOUS Fe-Sn-B RIBBONS

Matko I, lllekova E., Svec Sr. P., Svec P., Jani¢kovi¢ D.

Institute of Physics, Slovak Academy of Sciences, Dubravska cesta 9, 845 11
Bratislava, Slovakia

Fe—-B based amorphous alloys being the most known principal foregoers for
the nanocrystalline alloys have been widely inspected in hundreds of scientific
papers. Recently also nanocrystallization has been referred for the Fe-B
based ribbons as the consequence of either extreme heat-treatment or
especial additives. In this study the crystallization of the Fe—Sn—B amorphous
ribbons (prepared for the first time by planar-flow casting) is explored in
details. Its kinetics was characterized by differential scanning calorimetry using
Perkin-EImer DSC7. The microstructure and morphology of the crystallized
products was analyzed by transmission electron microscopy using
conventional JEOL 2000 FX and high-resolution JEOL JEM-2100 (LaBg)
microscopes and standard X-ray diffraction using CuKa radiation. Namely
hypocritical composition Fe;sSbsB4; was choosen exhibiting two distinct
crystallization steps controlled mainly by classical nucleation-and-growth
(JMA) kinetics [1]. Microstructural study of the first step reveals a formation of
,2quasinanocrystalline phase” consisting of grains of bcc-Fe(Sn) with equiaxed
morphology and size up to ~50nm, which are of rather high population
embedded in remaining amorphous matrix. High-resolution analysis shows
their rather faulted internal structure which should be a consequence of
incorporation of Sn atoms into Fe crystalline lattice (no clustering of Sn atoms
was observed). This phase remains present up to higher stage of second
crystallization step which corresponds to formation of bigger spherulitic grains
of iron borides (both Fe2B and Fe3B detected).

[1] E. lllekova, I. Matko, P. Svec Sr., P. Svec, D. Janickovic, Journal of Alloys

and Compounds 509S (2011) S46.
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PROTEIN TRACKING AND TRAJECTORY ANALYSIS IN FLUORESCENCE
MICROSCOPY

Matula P.', Danék O.", Bartova E.?, Stixova L.

'Center for Biomedical Image Analysis, Faculty of Informatics, Masaryk
University, Brno;

’Department of Molecular Cytology and Cytometry, Institute of Biophysics,
Academy of Sciences, Brno

We studied the kinetics of several nuclear proteins using fluorescence
microscopy recently [1, 2]. We will present our point-based approach to
trajectory analysis, which consists of the following steps: (1) centers of protein
foci are found, (2) our point-based approach [3] is used to suppress the cell
movement as a whole, (3) foci trajectories are built, (4) parameters of
intracellular motion are computed.

This work was supported by project GAP302/12/G157 of Czech Science
Foundation to promote excellence in basic research.

[1] Stixova L., Bartova E., Matula P., Danék O., Legartova S., Kozubek S..
Heterogeneity in the Kkinetics of nuclear proteins and trajectories of
substructures associated with heterochromatin. Epigenetics & Chromatin, 4, 5,
17 pages. 2011.

[2] Stixova L., Matula P., Kozubek S., Gombitova A., Cmarko D., Raska I.,
Bartova E. Trajectories and nuclear arrangement of PML bodies are influenced
by A-type lamin deficiency, Biology of the Cell. Accepted, 2012.

[3] Matula Petr, Matula Pavel, Kozubek M., Dvorak V. Fast Point-Based 3D
Alignment of Live Cells. IEEE Transactions on Image Processing, 15, 8, pp.

2388-2396, 9 pages. 2006.
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APPLICATION OF ELECTRON MICROSCOPY TO THE STUDY OF
TOXOPLASMA GONDII AND BESNOITIA BESNOITI TACHYZOITES
MAINTAINED IN VITRO

Melicherova J.!, Neumayerova H.?, Valigurova A"

' Department of Botany and Zoology, Faculty of Science, Masaryk University,
Kotlarska 2, 611 37 Brno, Czech Republic

2 Department of Parasitology, University of Veterinary and Pharmaceutical
Sciences, Palackého tf. 1/3, 612 42 Brno, Czech Republic

Toxoplasma gondii and Besnoitia besnoiti are protozoan parasites belonging
to the subfamily Toxoplasmatinae (Apicomplexa, Sarcocystidae). Even though
these two pathogens are closely phylogenetically related, knowledge on their
life cycle does not reach the same degree. While the life cycle and the
transmission of important human parasite Toxoplasma gondii has been
intensively studied for decades, Besnoitia besnoiti, endangering mainly cattle
and thus causing significant economic looses, still remains enigmatic.

In this study we focused on the morphology of tachyzoites and their
interactions with host cell in vitro. Main aims include the comparison of
morphological data on B. besnoiti with those on T. gondii as well as the
standardization of electron microscopic techniques used for processing of
unicellular parasites maintained on cell cultures. Tachyzoites of both species
were maintained on MARC-145 cell lines (monkey kidney cell line) and then
processed for scanning and transmission electron microscopy as well as for
freeze etching procedure.
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MICROSCOPIC DOCUMENTATION OF WOOD DAMAGE CAUSED BY
COMMOM PRESERVATION AGENS

Michalcova A., Kucerova I.

Ustav chemické technologie restaurovani pamatek, VSCHT Praha,
Technicka 5, Praha 6, 166 28

The microscopy documentation was performed on samples of NaCl damaged
wood from Stilfesten Bryggen in Bergen, Norway Two samples were used: one
(1-5e) from the earth floor from the surface of outher plank and the other one
(4-6a) from the 2nd floor from the surface of the plank under the bottom in
open passage.The samples were leached in water to remove soluable salts.
Microscopy observation has proven that the surface of cells was covered by
crust of waten insuluable of badly soluable compounds. Chemical composition
proven by EDS analysis has shown that the sals are mainly on basis of
calcium, magnesium and aluminium. The crust seems to permeate the cell
wall, which makes the wall brittle and susceptibleto mechanical damage. The
changes in wood structure were also observed and that documented chemical
degradation of wood, mainly of lignin. These results are in agreement of
Wilkins, Simpson and Blanchet. It also validate the theory that wood damage
caused by NaCl is not only performed by crystallization presure but also the
lignin corrosion take place.
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MICROSCOPIC, MICROSPECTROSCOPIC AND MICROHARDNESS
CHARACTERIZATION OF UHMWPE FROM EXPLANTED TOTAL JOINT
REPLACEMENTS

Nevoralova M.", Slouf M.%, Brunclikova M.", Dybal J.!, Fencl J.2, Fulin P.3,
Pokorny D.’

'Institute of Macromolecular Chemistry, Academy of Sciences of the Czech
Republlc Heyrovsky Sq. 2, 162 06 Prague 6, CR;

Beznoska Ltd., Kladno, Czech Republic;

3Orthopedics C|InIC Hospltal Motol, V Uvalu 84, 156 06 Prague 5, Czech
Republic

Ultra-high molecular weight polyethylene (UHMWPE) has been used as a
bearing material in total joint replacements (TJR) since the 1970’s. However,
in the human body the UHMWPE polymer suffers from long-term oxidative
degradation and deterioration of mechanical properties. Key property in TJR
applications is wear resistance. During the mutual motions of metal and
polymer components, UHMWPE microscopic wear particles are released,
causing inflammatory response in the surrounding tissues.

In this work we analyzed several failed UHMWPE components of TJR,
which were explanted in Faculty hospital Motol because of various failures.
Due to the small size and irregular shape of UHMWPE liners, their oxidative
degradation, supermolecular structure and properties had to be studied by
microscopic methods. All characteristics were measured as line scans starting
from inner surface. Oxidation index (Ol, measure of oxidation), trans-vinylene
index (VI, estimate of radiation dose from processing) and crystallinity (CR)
were determined by infrared microscopy. Microhardness (MH) was obtained
by Vickers method. Overall morphology was characterized by LM and SEM.

All characteristics (Ol, VI, CR, MH, morphology) were found to be in
reasonable agreement with each other and with the orthopedic evaluation of
the studied TJRs. Therefore, the tested methods are suitable for future
analyses of TJR failures.

Acknowledgements:
TA01011406, NT12229-4/2011, AVOZ40500505.
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GOLD NANORODS - CELLULAR TARGETING AND IMAGING

Novotny F.', Duchoslavova Z.2, Proska J.", Hodny Z.2

'Faculty of Nuclear Sciences and Physical Engineering, Czech Technical
University in Prague, Bfehova 7, Prague, Czech Republic;

?Institute of Molecular Genetics of the ASCR, v.v.i.,Videriska 1083, 142
20Prague, Czech Republic

Gold nanorods (GNRs) are excellent candidate as addressable optical
marker/carrier in biological systems. Strong optical absorption/scattering in
visible and near-infrared region allows visualization of the spatial distribution of
GNRs in tissues using confocal microscopy. The non-bleaching and tunability
of GNRs gives them possible advantages over fluorescent dyes. Moreover, the
transform of light energy into heat of GNR close surrounding via LSPR allows
the GNRs to act also as therapeutic agent.

In this study we utilize gold nanorods as light scattering probes in confocal
microscope setup in order to explore their minute influence on human prostate
carcinoma cells (line DU-145).

Acknowledgement:

This research was supported by GAAV, Czech Republic, project
KAN401220801 and FEI company via joint CSMS & FEI scholarship 2011.
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THE USE OF ION MICROPROBE TO STUDY OF PROPERTIES OF
IRRADIATED SOLIDS

Pefina V.", Havranek V.", Jurek K.2, Gedeon O.}

'Nuclear Physics Institute ASCR; CZ25068 Rez
2 |nstitute of Physics, ASCR, Cukrovarnicka 10, CZ16253 Prague 6;
% Institute of Chemical Technology, Technicka 5, CZ15628 Prague 6.

An ion-microbeam setup (based on Oxford Microbeams components:
quadrupole triplet, scanning coils, QMDAQ2007 acquisition system) have been
installed at 3MV Tandetron accelerator at the NPI of ASCR in Rez. The
system allows focusing light ions (as H, He, C, O, Si) down to the beam spot
size of 1um2. The ion currents can be adjusted from few ions/s-1 up to few
hundreds of pA. The microbeam is used for ion beam elemental and structural
analysis of materials using the RBS, PIXE, STIM methods and for the
modification and micro fabrication of materials using direct ion beam writing
technique. We present an example of the study of potassium silicate glass
modification by 1.5 MeV proton beam irradiation. The purpose is to
supplement similar investigation of changes in glass structure and properties
caused by electrons irradiation. Glass sample was irradiated at defined
positions by the doses ranged from 4 to 300 C/m2 at 60x60 um2 area and the
beam current under 100pA in order to minimize the sample heating.The
irradiation time dwell from minutes up to few hours. The topography of
irradiated spots was investigated with the AFM microscopy at IP ASCR, and
the surface depression and roughness were derived. The possible composition
changes during irradiation were monitoring by RBS and PIXE. The function of
topological response on absorbed doses (in terms of total volume absorbed
energy) is similar for protons and electrons. However, contrary to electrons,
protons cased almost no elemental composition changes and no sign of
increased volume after high dose irradiation.
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SPECTROSCOPY AND OPTICAL TRAPPING OF OIL-RICH ALGA
TRACHYDISCUS MINUTUS IN MICROFLUIDIC SYSTEMS FOR IN VIVO
BIOMASS COMPOSITION ANALYSIS

Pilat Z.," Bernatova S.", Samek O.", Jezek J.", Sery M., Zemanek P.",
Nedbal L.?

'Institute of Scientific Instruments of the AS CR, v.v.i., Academy of Sciences of
the Czech Republic, Kralovopolska 147, 61264 Brno, Czech Republic

’|nstitute of Systems Biology and Ecology of the AS CR, v.v.i., Academy of
Sciences of the Czech Republic, Zamek 136, 37333 Nové Hrady, Czech
Republic

Algae present an attractive renewable source of lipids to serve as food
ingredients, for manufacturing cosmetics, pharmaceuticals and bio-fuels. We
coupled the direct and indirect identification of cellular components in vivo by
the fluorescence, absorption or Raman spectroscopy with non-contact cell
manipulation by an optical trap in a PDMS based microfluidic chip. We have
built complex systems where the light is used both to study the chemical
composition of the living cell and to control its position. For the direct
identification of lipids in vivo on a single cell level we used spatially resolved
Raman microspectroscopy. Analysis of Raman data provided us the
information about the level of the lipid unsaturation in several species,
including Trachydiscus minutus (Xanthophyceae), a freshwater yellow-green
microalga, that was previously shown to contain high proportions of
polyunsaturated fatty acids (PUFA) in its storage lipids. PUFA are essential
and therefore highly valued in human and animal nutrition. In order to optimize
the cultivation conditions for PUFA production, we studied the influence of light
intensity on a batch culture of Trachydiscus minutus in terms of its
morphology, growth dynamics, lipid and pigment composition and protein
content. We found a link between light intensity and concentration of lipids, §-
carotene and proteins. The data were supported by auxillary methods such as
GC-MS and HPLC. In conclusion, we succeeded to apply optical
micromanipulation and various spectroscopic measurements on individual
living algal cells and we characterised the influence of light intensity on
Trachydiscus minutus biomass composition with these techniques.
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NANOSTRUCTURED THIN TARGETS FOR LASER ION ACCELERATION
EXPERIMENTS

Proska J.!, Novotny F.", Stolcova L., Klimo O. ", Psikal J. ", Limpouch J. ",
Margarone D.?

'Faculty of Nuclear Sciences and Physical Engineering, Czech Technical
University in Prague, Bfehova 7, Prague, Czech Republic;

2 Institute of Physics ASCR, v. v. i., PALS Centre, Na Slovance 2,
Prague, Czech Republic

The influence of microscopic structure of the target surface on the laser target
interaction and subsequent ion acceleration were studied using numerical
simulations [1]. For purposes of experimental verification, the thin targets were
prepared with regular surface structural motifs in submicron range. A
technique for deposition of monolayer of polystyrene microspheres on thin
Mylar foil was developed.

Impact craters were analysed by various microscopic methods — optical
microscopy, atomic force microscopy (AFM) and scanning electron microscopy
(SEM) [2].

The acceleration of ions from the thin target surface is The interaction of
ultrashort intense laser pulse with thin foils is accompanied by

[1] O Klimo et al 2011 New J. Phys. 13 053028
[2] D. Margarone et al 2012 Appl. Surf. Sci. in press 2012
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ULTRASTRUCTURE OF NORWAY SPRUCE (PICEA ABIES)
CHLOROPLAST AS PRESERVED BY HIGH-PRESSURE FREEZING AND
CHEMICAL FIXATION

Radochova B.", Lhotakova Z.2, Nebesarova J.%, Capek M., Albrechtova J.2,
Kubinova L."
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In the field of transmission electron microscopy, chemical fixation is the most
common method used for preparation of biological samples. However, due to
the gradual and slow penetration of fixatives, chemical fixation inevitably leads
to various artefacts. This can be avoided by using high-pressure freezing
(HPF) that enables us to freeze the samples in milliseconds thus keeping the
cell morphology closer to its living state. In plant tissues the optimization of
HPF process is technically challenging mainly due to large water content in
cell’s vacuoles and large intercellular spaces inside the leaves that can act as
an insulator. Thus, some kind of space filler functioning as a cryoprotectant is
needed prior to HPF.

In the present study we compared the ultrastructure of Norway spruce
chloroplasts fixed both chemically (5% glutaraldehyde followed by 2% OsQ,)
and by HPF followed by freeze-substitution (FS). As cryoprotectants, 8%
methanol and 1-hexadecene were used and three different FS media
(combination of glutaraldehyde, OsO, and uranyl acetate in anhydrous
acetone) were investigated. The amounts of well-preserved cells were higher
in chemically fixed leaves than in leaves fixed by HPF. For well-preservation of
HPF fixed cells the most important factor was the length of FS procedure,
mainly the length of resin infiltration period.

Acknowledgement: This research was supported by the Czech Science
Foundation (project no. P501/10/0340).
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ROLE OF VINCULIN IN MEIOSIS DURING THE MOUSE
SPERMATOGENESIS

Rohozkova J., Hozak P.

Insitute of Molecular Genetics, Czech Academy of Science,
Dept. of biology of the cell nucleus, Videriska 1083, 142 20 Praha

Vinculin (VCL) is a member of proteins described as molecules responsible to
sense the mechanical properties of the extracellular environment, and to act
as a regulator of mechanical stress in addition to its function as a mechano-
coupling protein. VCL is the main component of the focal adhesions
establishing cell-cell and cell-matrix interaction. Disrupting of VCL leads to
deregulation of mentioned interactions and increased cell migration in a 3D
environment. Till present the presence of VCL was described in U20S at
ultrastructural level. Except prove of its presence in interphase cell we
observed localization of VCL during the meiosis. We preceded
immunofluorescence double labeling of frozen tissue sections of the mouse
testis with rabbit polyclonal anti-SMC3 (main component of synaptonemal
complex (SC) created between homologous paired chromosome) and goat
polyclonal anti-VCL antibody. Co-loclaization of both proteins was done also
on the spermatocytes spreads. Using the immunofluorescence method we
have described presence of VCL in the meiocytes of mouse spermatogenesis
through a different development stages (lll-XIl). Results are showing dynamic
presence of VCL within the creation of homolog in zygotene (in close vicinity to
the centromers), during pachytene directly co-localizing with the centromere
and decorating the SC aboard, till diplotene remaining localized on the SC in
the chiasma. Localization of VCL in the centromers is conserved till the end of
meiosis |, when producing secondary spermatocytes. During the meiotic
division cell undergoes extensive changes in shape, size and movement. VCL
is showing to be a reasonable part of the chromosome dynamic machinery
during the meiosis. However concrete role of VCL still remains unclear.
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CU DIFFUSION IN MGB_/TI/CU/SS FINE MULTIFILAMENT WIRES
OBSERVED BY FIB/SEM DUAL-BEAM SYSTEM

Rosova A., Kovac P., HuSek I.

Institute of Electrical Engineering, SAS, Dubravska cesta 9, 841 04 Bratislava,
Slovakia

19-filament SiC-doped MgB, superconductor wires have been prepared
by powder-in-tube process and in situ approach with Ti diffusion barrier, Cu
stabilisation and stainless steel (SS) mechanical sheath. MgB, was doped by
SiC to improve current carrying capability and fine filament wires (with the wire
diameter of 0.860 and 0.375 mm) were annealed at 800 °C for 0.5 h. Diffusion
processes in the system have been studied by combination of SEM, EDS
analysis and ion beam selective etching. It was found that several Ti—Cu inter-
metallic compounds were created by Cu—Ti interdiffusion and thus the barrier
protection against Cu penetration into the superconducting filaments is limited.
We showed an advantage of Ti use as the barrier material in our wires. Ti
getters silicon out from the superconducting filament what purges
superconducting MgB, from Si and creates an additional Si-rich layer in a Ti
barrier inner part what prevents Cu diffusion more effectively.

Selective ion beam treatment helped us to distinguish very thin layers of
different phases as well as some features of their microstructure. However any
selective ion beam sputtering surface treatment should be used with
precaution with respect to possible misinterpretation of possible artefacts.

This publication is the result of the project CENTE IlI, ITMS code

26240120019, supported by the Research & Development Operational
Programme funded by the ERDF.
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CONFOCAL MICROSCOPY AS A POWERFUL TOOL FOR THE STUDY OF
CYTOSKELETAL PROTEIN IN THE NUCLEUS

Skalnikova M., Marasek P., Rohozkova J., Philimonenko V., Hozak P.

Institute of Molecular Genetics of the ASCR, v.v.i. Videnska 1083, Prague 4,
Czech Republic

Alpha actinins (ACTNs) belong to a family of cytoskeletal proteins that
bind actin filaments to maintain cytoskeletal structure and cell morphology.
Among the four members of the family, ACTN2 and ACTN3 are expressed
primarily in muscle while ACTN1 and ACTN4 are ubiquitously expressed. All
four members of actinin family share a high sequence homology. Although
predominantly localized in the cytoskeleton, ACTN4 is also found in the
nucleus of certain cell types, and it is also capable of translocating to the
nucleus in response to extracellular stimuli .

Using immunofluorescence confocal microscopy combined with
deconvolution image analysis, we showed that ACTN4 is localized in close
vicinity of phosphatidylinositol (4,5) bisphosphate (PIP2) speckles in the
nucleus in U20S cells. We also observed changes in ACTN4 pattern in
nuclear distribution during specific inhibition of RNA polymerase I. In contrast,
no changes in ACTN1 distribution were observed in HelLa cells after inhibition
of transcription.

The data presented underlie the hypotesis that ACTNs might play an
important role in multiple cellular activities including transcriptional regulation
in the cell nucleus.

Acknowledgements: This work was supported by the Ministry of Education

Youth and Sports of CR (Reg.N.: LC545) and by Academy of Sciences of CR
(KAN 200520704).
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MORPHOLOGY AND PROPERTIES OF PP/TiNT COMPOSITES
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Titanate nanotubes (TiNT, refs. [1,2]) and commercial titanium dioxide in the
form of microcrystals (mTiO,) or nanocrystals (nTiO,) were melt-mixed with
isotactic polypropylene (PP). Part of PP was irradiated with accelerated
electrons in order to form polar groups and increase compatibility with the
inorganic fillers. Final PP/mTiO,, PP/nTiO,, and PP/TINT composites
contained 5 wt. % of the inorganic particles.
Morphology, crystalline structure and properties of the composites were
compared with neat PP. Microscopic characterization (PLM, SEM) showed
that certain amount of filler was agglomerated, which influenced crystalline
structure of the matrix. Diffraction and thermal methods (SAXS, WAXS, DSC)
evidenced that overall crystallinity did not change but the particles exhibited
certain nucleation activity. These results were confronted with the
investigations of nucleated crystallization in PP sandwich nanocomposites
[3,4]. Rheometry and microhardness documented that the composites
exhibited increasing toughness and yield strength in the row: PP < PP/mTiO, <
PP/nTiO, < PP/TINT.
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[2] Kralova D et al. Mater Chem Phys 124 (2010) 652-657.
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SUBSTRATES FOR SPECTROSCOPY BASED ON SERS

Stolcova L.", Proska J.", Prochazka M.2, Novotny F.’

' Czech Technical University in Prague, Faculty of Nuclear Sciences and
Physical Engineering, Department of Physical Electronics, Bfehova 7, 115 19
Prague 1, Czech Republic;

2 Charles University, Faculty of Mathematics and Physics, Institute of Physics,
Ke Karlovu 5, 128 00 Prague 2, Czech Republic

Raman spectroscopy is a technique widely used in material science,
chemistry, biosciences, and even pharmaceuticals. One of its forms,
spectroscopy based on surface-enhanced Raman scattering (SERS), provides
Raman signals enhanced by several orders of magnitude; moreover, single-
molecule detection has been reported under special circumstances. This
significant enhancement is believed to originate in the excitation of localized
surface plasmon-polaritons in nanostructured metal surfaces, referred to as
SERS substrates.

High-quality SERS substrates need to satisfy several requirements, primarily
reproducibility and substantial enhancement. The latter is to a large extent
determined by the shape and size of the metal nanostructures. Therefore, the
ascertainment of the SERS substrate geometry is crucial for the rational
design and preparation of such structures, as well as for the comparison of
observed effects with theoretical models. Above all microscopic techniques,
scanning electron microscopy (SEM) and atomic force microscopy (AFM) are
used for characterization.
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PREPARATION OF SFS HETEROSTRUCTURES BY FOCUSED-ION-BEAM
TECHNIQUE

Strbik V., Knoska J., Smatko V., Gazi S., Beriacka S., Chromik S.

Institute of Electrical Engineering, Slovak Academy of Science, Dubravska
cesta 9, 841 04 Bratislava, Slovakia

We present investigation of superconductor-ferromagnet (SF) bilayer and
superconductor-ferromagnet-superconductor  (SFS) heterostructures  of
nanometer dimensions prepared by gallium focused-ion-beam (FIB)
technology. The SFS heterostructures were realized on the basis of high-T;
superconducting YBa,Cu3;O, (YBCO) and ferromagnetic Lagg7Sro33MnO;
(LSMO) thin films deposited by magnetron sputtering on SrTiO3; (100) single
crystal substrates. SFS weak link junctions require dimensions of weak link in
the range of nanometer size realizable by FIB patterning. On the other side the
gallium focused ion beam might bring an unacceptable degradation of the
superconducting as well as ferromagnetic thin film properties.
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STRUCTURE AND MAGNETIC PROPERTIES OF Fe-Ni-Nb-B SYSTEMS
P. Svec', P. Svec Sr.”, I. Skorvanek?, J. Hosko', G. Vlasak'

'Institute of Physics, Slovak Academy of Sciences, Dlbravska cesta 9, 845 11
Bratislava, Slovakia;

%|nstitute of Experimental Physics, Slovak Academy of Sciences, Watsonova
47, 040 01 Kosice, Slovakia.

The effect of combined presence of iron and nickel has been studied in rapidly
quenched amorphous (Fe-Ni)g/NbsB4, system with the ratio of Ni/Fe = varying
from 0 to 3 in as-quenched state and after annealing. Field dependencies of
magnetostrictions as well as the values of saturation magnetostriction
correlated with the evolution of nanocrystalline structure in amorphous matrix
in the temperature range from ~700 to 800K and after complete crystallization
above 900K. Intervals of stability and transformation regions were determined
from temperature dependencies of electrical resistivity. The structure after
annealing at selected temperatures was identified by X-ray diffraction,
transmission electron microscopy and electron diffraction. Mdodssbauer
spectroscopy was used as a complementary method to demonstrate the
behaviour and development of the fcc-Fe(Ni) and paramagnetic (FeNi),3Bg
phase from the original amorphous structure.
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SEM IDENTIFICATION OF INTERMETALLIC PHASES IN AI-ALLOYS

Tillova E., Chalupova M., Hurtalova L., PalCek P.

Faculty of Mechanical Engineering, University of Zilina, Univerzitna 8215/1,
010 26 Zilina, Slovak Republic.

Aluminium alloys are preferred for the automotive industry because of theirs
lightweight. Usage aluminium alloys for the automotive components savings
about 55 % weight in compare with steel. Al alloys are use in automotive
industry especially as: dynamic exposed cast, engine parts, cylinder heads,
pistons and so on.

The mechanical properties and microstructure of aluminium cast alloys are
dependent on the composition; melt treatment conditions, solidification rate,
casting process and the applied thermal treatment. The mechanical properties
depend, besides the morphologies, type and distribution of Si, Cu, Mg and Fe-
phases, in the grain size, dendrite arm spacing, porosity distribution or profile
too. So study the microstructure of Al alloys is therefore very important.

Study of microstructure in the aluminium alloys was performed on the
scanning electron microscope. For study of Al alloys was utilized standard and
deep etching of samples. Deep-etching consist of dissolving the alpha-matrix
in the reagent and than we are able to see the 3D morphology of eutectic Si
particles and intermetallic phases. On the scanning electron microscope,
among the data signals released during examination, were used x-rays
analysis that characterized the elemental composition of the specimen. As x-
rays analysis were used line, point and surface (mapping) analysis. By
combination x-ray and structural information we can completely describes the
microstructure of the specimen.
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NUCLEATED CRYSTALLIZATION IN POLYETHYLENE, POLYPROPYLENE
AND POLY(OXYMETHYLENE) NANOCOMPOSITES

Vackova T., Slouf M., Vu N. H. , Kruli$ Z.

Institute of Macromolecular Chemistry, Academy of Sciences of the Czech
Republic, Prague, Czech Republic.

The nucleation of synthetic polymers crystallization by different nanoparticles
is widely studied because the nanoparticle-induced nucleation affects both the
crystalline structure of polymer matrix and properties of final nanocomposite.

This study is focused on development of two microscopic methods, which
allow in-situ observation of nano-nucleating effects in micrometer-sized
samples. Both techniques are based on polarized light microscopy (PLM)
observation of crystals growing in thin molten polymer layers. The difference
between the two methods consists in the detection of crystalline phase. The
first method (PLM/AF) determines the crystalline phase fraction as the area of
crystallites (morphological descriptor AF). The second method (PLM/INT)
determines the crystalline phase fraction by automatic evaluation of total
intensity of depolarized light in the recorded digital micrographs (morphological
descriptor INT).

We demonstrate that both PLM/AF method (straightforward, time-
consuming) and PLM/INT method (fast, automated) yield results that correlate
very well with theoretical description of overall crystallization kinetics given by
Avrami equation. Moreover, both PLM/AF and PLM/INT methods are
equivalent within experimental errors; therefore, in all further experiments it is
possible to apply only faster PLM/INT method. Finally, the PLM/INT method
confirmed our previous finding that single Au nanoparticles with average
diameter ~5 nm have negligible nucleating effect in PP. It seems that the
nucleating activity of Au nanoparticles, observed in a few other studies, can be
attributed to the fact that the polymer spherulites grew on Au nanoparticle
agglomerates, rather than on single particles.

Acknowledgements: P205/10/0348, AVOZ40500505.
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TEM STRUCTURAL CHARACTERIZATION OF NANOSTRUCTURED
MOLYBDENUM AND MOLYBDENUM OXIDES DISCONTINUOUS FILMS

Vavra l. ' Krizanova Z.", Dérer J.", Horvath B. 2, Hronec M. 2

'Institute of Electrical Engineering, Slovak Academy of Science, Dubravska
cesta 9, 841 04, Bratislava, Slovakia

Faculty of Chemical and Food Technology, Slovak University of Technology,
Radlinského 9, 812 37 Bratislava, Slovakia

By vacuum magnetron sputtering at 1 Pa there were prepared
discontinuous molybdenum films consisting of pure molybdenum metallic
nanocrystallites (dimensions lower than 50 nm) which are ordered in the
columns perpendicularly oriented to the substrate plane.

The nanocrystallinity and discontinuity of the prepared molybdenum
films cause the enhanced reactivity of the molybdenum. By oxidation of initial
flms we prepared the nanocrystalline MoO, films, which are also
discontinuous. By further oxidation we prepared also MoO; films with large
crystallites. Some results of MoO; reduction will be presented.

This study was supported by VEGA, project No. 2/0168/09.
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