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Pondělí 13. května 

10:00 - 11:30

11:30 - 12:30

12:30 - 12:40

12:40 - 13:20

13:20 - 13:40

13:40 - 13:50

13:50 - 16:15

13:50 - 14:05

14:05 - 14:20

14:20 - 14:35

14:35 - 14:50

14:50 - 15:00

15:00 - 15:15

15:15 - 15:30

 
registrace 
 
oběd 
 
zahájení - Pavel Hozák, předseda ČSMS 
 
vyhlášení ceny ČSMS za zásluhy v mikroskopii za rok 2012 a 
přednáška laureáta: Ivo Vávra: “Charakterizácia mikro- a nano- 
štrukturálnych materiálov metódami transmisnej elektronovej 
mikroskopie” 
 
vyhlášení soutěže o nejlepší PhD disertaci a přednáška laureáta: 
Zuzana Pokorná: “Reflectivity of very low energy electrons from 
polycrystalline metal samples” sponzoruje  CARL ZEISS   
 
vyhlášení výsledku soutěže o stipendium FEI/ČSMS 
Šárka Mikmeková 
 
 
I. blok přednášek - firemní prezentace nových přístrojů/technik 
 
 
CARL ZEISS - Pavel Krist: “Light sheet fluorescence microscopy by Carl 
Zeiss” 
 
FEI - Petr Wandrol: “VeriosTM: advances in XHR SEM” 
 
FEI - Miloš Hovorka: “Multi energy deconvolution scanning electron 
microscopy” 
 
KRD - Jiří Vašák: “Super resolution with GE healthcare” 
 
 
přestávka s občerstvením 
 
KVANT - Vrettos Stelliou: “Novel TEM-based techniques based on 
Precession Electron Diffraction: From Orientation Imaging and 3D 
Diffraction Tomography to strain maps at nm scale“ 
 
MIKRO - Zdeněk Rous: “More sensitive, faster and ready to grow in 
confocal microscopy“ 

PROGRAM 
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15:30 - 15:45

15:45 - 16:00

16:00 - 16:15

17:00 - 19:00

19:30 - 23:00

od 20:00

 
MTM - Dušan Novotný:  “3D optical microscopes - new models from 
company Bruker“ 
 
NIKON – Ivan Rozkošný: “Super Resolution and Confocal Imaging 
Creating New Source of Information“ 
 
TESCAN - Vratislav Košťál: “Analytical tools for biomedical engineering 
and cell biology” 
 
zámek Lednice - prohlídka spojená s degustací vína 
 
 
společenský večer s rautem  
 
hudební produkce k tanci - THE APPLES 

  
 
Úterý 14. května 

9:00 - 10:15

9:00 -   9:30

9:30 -   9:45

9:45 - 10:00
 

10:00 - 10:15

10:15 - 10:30

10:30 - 12:15

10:30 - 11:00

11:00 - 11:15

11:15 - 11:30

 
II. blok přednášek - optika a instrumentace 
 
zvaný řečník - Josef Lazar: “No need to FRET: imaging protein 
structure and function by two-photon polarization microscopy“ 
 
Ilona Müllerová: “Electron vortex beams” 
 
Aneta Křížová: “Koherencí řízený holografický mikroskop pro 
zobrazování a měření buněk” 
 
Luděk Frank: “Very low energy STEM for biology” 
 
přestávka s občerstvením 
 
III. blok přednášek - biomedicína 
 
zvaný řečník - Anna Danihelová: “Využitie mikroskopie pri skúmaní 
štruktůry dreva a jej vplyvu na jeho fyzikálne a akustické vlastnosti”
 
 
Oldřich Benada: “Negative staining in visualization of nanoribbon 
supramolecular structures of intrinsically disordered enamel matrix 
protein ameloblastin” 
 
Jiří Janáček: “Segmentation of 3D confocal images of DAPI stained 
nuclei in hippocampus” 
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11:30 - 11:45

11:45 - 12:00

12:00 - 12:15

12:15 - 13:15

13:15 - 14:15

14:15 - 15:15

15:15 - 16:00

15:15 - 15:45

15:45 - 16:00

16:00 - 16:15

Daniel Němeček: “High resolution cryoEM reveals the mechanism of 
dsRNA virus maturation” 
  
Margaryta Sobol: “First observations of the nucleoplasmic lipid islets: 
“black holes” in the cell nucleus?” 
 
Tomáš Venit: “Atomic force microscopy reveals differences in cell 
membrane properties in nuclear myosin I mutant “ 
 
plenární schůze ČSMS  
 
oběd 
 
postery 
 
IV. blok přednášek - materiálové vědy 
 
zvaný řečník - Ivona Černičková:  “Atomárna štruktúra v 
kvázikryštalických aproximantoch”  
 
Jaroslav Lukeš: “Stiffness of a plant cell wall by means of instrumented 
indentation” 
 
zakončení 
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1  
 
Characterization of micro- and nano- structured materials 
by transmission microscopy methods 
 
Vávra I. 
 
Institute of Electrical Engineering, Slovak Academy of Sciences, Bratislava, Slovakia 
 
The correlation between structural and physical properties of material can help us to 
understand the nature of phenomena occurring in material and consequently to 
develop the material with desired properties. Generally the impact of object size on 
the physical properties increases with decrease of its dimensions. Moreover, in small 
objects the role of crystal defects is more pronounced (comparing to bulk materials). 
Because of high resolution power and possibility of electron diffraction the 
transmission electron microscopy is particularly suitable for the structural analysis of 
micro- and nano- materials. 
The following examples will be presented: 
- In situ TEM observation of electromigration damage in Al-Cu alloy thin strips. The 
electromigration along grain boundaries will be demonstrated. Effects of pulse 
stressing on anomalous recrystallization will be shown. 
- The analysis of multilayered nanostructured thin films 
- The characterization of nanocomposite layers 
- The structural analysis of epitaxial films and quantum dots. Determination of 
structural relaxation of semiconducting QDs. 
- The penetration of the individual nanoparticles into human cells. 
 
Acknowledgement 
Support by VEGA grant 2/0129/13 and APVVgrant 0593-11 is acknowdged. 
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2  
 
Reflectivity of very low energy electrons from 
polycrystalline metal samples 
 
Pokorná Z. 
 
Department of Electron Microscopy, Institute of Scientific Instruments of the ASCR, v. 
v. i., Brno, Czech Republic 
 
The reflectivity of very low energy electrons from the surfaces of both single crystal 
and polycrystalline aluminium and copper was measured in a Scanning Low Energy 
Electron Microscope [1] in Ultra High Vacuum conditions. This method allows for an 
ultra high resolution of the order of units of nanometers even at the lowest electron 
energies. 
In the incident electron energy range between 0 and 45 eV the reflectivity varied with 
crystallographic orientation of the sample. A possibility to routinely correlate 
reflectivity spectra with crystallographic orientation determined from Electron Back-
Scatter Diffraction (EBSD) was investigated [2]. Since the interaction volume of very 
low energy electrons is just a few nanometers, this method may allow for 
crystallographic orientation mapping of novel technological materials such as ultra 
fine grained steels with a high lateral resolution. 
The influence of experimental parameters such as surface cleanliness, presence of 
oxides, sample preparation methods or geometry of the experimental setup is 
discussed as well. 
[1] I. Müllerová and L. Frank, Adv. Imaging Electron Phys. 128, 309 (2003). 
[2] Z. Pokorná, Š. Mikmeková, I. Müllerová, and L. Frank, Appl. Phys. Lett. 100, 
261602 (2012); doi: 10.1063/1.4729879 
 
Acknowledgement 
Supported by the Technology Agency of the Czech Republic under grant no. 
TE01020118 and by the Czech Science Foundation under grant no. 
GAP108/11/2270. 
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3  
 
Light Sheet Fluorescence Microscopy by CARL ZEISS 
 
Krist P. 
 
Carl Zeiss spol. s r.o., Microscopy, Prague, Czech Republic 
 
Light sheet fluorescence microscopy (LSFM) splits fluorescence excitation and 
detection into two separate light paths, with the axis of illumination perpendicular to 
the detection axis. That means you can illuminate a single thin section of the sample 
at one time, generating an inherent optical section by exciting only fluorescence from 
the in-focus plane. No pinhole or image processing is required. Light from the in-
focus plane is collected on the pixels of a camera, rather than pixel by pixel as, for 
example, in confocal or other laser scanning microscopes. Parallelization of the 
image collection on a camera-based detector lets you collect images faster and with 
less excitation light than you would with many other microscope techniques. In 
summary, LSFM combines the optical sectioning effect with parallel image acquisition 
from the complete focal plane. This makes 3D imaging extremely fast and very light 
efficient.  
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4  
 
Verios™: advances in XHR SEM 
 
Wandrol P., et al. 
 
FEI, Brno, Czech Republic 
 
The Verios is the second generation of FEI’s leading XHR SEM family, offering 
subnanometer resolution over the full 1 keV to 30 keV energy range with excellent 
compositional contrast. Its extraordinary low-voltage performance provides extremely 
precise, surfacespecific information that has been unavailable previously from other 
techniques. The outstanding imaging capabilities of the Verios begin with the Elstar™ 
FESEM column including integrated monochromator (UC) and beam deceleration, 
which enables Verios’s unique low kV performance. Its traditional through the-lens 
detector, set for highest collection efficiency of secondary electrons and on-axis 
backscattered electrons, is complemented by two new in-column detectors and signal 
filtering capabilities for stunning resolution and refined materials contrast. 
Furthermore, an optional STEM (scanning transmission electron mode) detector 
provides superior performance on thin S/TEM samples. 
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5  
 
MED-SEM: 3D nedestruktivní elektronová mikroskopie 
 
Hovorka M.2, Boughorbel F.1, Potoček P.1, Zhuge X. 1, Gestman I. 1, Sandu A. 1  
 
1FEI Company, Eindhoven, The Netherlands 
2FEI Czech Republic, Brno, Czech Republic 
 
Elektronová mikroskopie hraje důležitou roli při rekonstrukci tří dimenzionální ultra-
struktury biologických preparátů s nanometrovým rozlišením. K získání objemové 
informace lze využít různé přístupy, které se liší dosažitelným prostorovým 
rozlišením, časovou náročností sběru a zpracování dat, mírou destrukce zkoumané 
struktury, atd. Pro 3D rekonstrukci lze využít např. elektronové tomografie, 
kombinace iontového a elektronového svazku s postupným odprašováním materiálu 
a zobrazováním povrchu či spojení ultramikrotomu a in-situ zobrazování pomocí 
zpětně odražených elektronů v SEM (tzv. SBFSEM = Serial Block-Face Scanning 
Electron Microscopy). 
MED-SEM (Multi Energy Deconvolution Scanning Electron Microscopy) představuje 
nedestruktivní způsob 3D zobrazení, a to s vysokým prostorovým izotropním 
rozlišením. Princip je založen na získání série snímků se signálem zpětně 
odražených elektronů při vzrůstající energií dopadu primárních elektronů, a tedy i 
hloubkou vniku, a následném zpracování dat dekonvolučním algoritmem. Zkoumaný 
objem je tak v podstatě rozdělen na virtuální set 2D řezů, které umožní 
zrekonstruovat daný objekt. Tento způsob zobrazení byl aplikován na kontrastované 
biologické vzorky zalité v pryskyřici. 
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6  
 
Novel TEM-based techniques based on Precession 
Electron Diffraction :From Orientation Imaging and 3D 
Diffraction Tomography to strain maps at nm scale 
 
Nicolopoulos S., Stelliou V. 
 
NanoMEGAS Sprl Brussels Belgium, info@nanomegas.com 
 
Precession electron diffraction (PED) is a novel technique for electron diffraction 
patterns 
acquisition very close to kinematical condition and its wide use in many recent TEM 
applications from structure analysis to strain-orientation /phase maps and improved 
EDS/EELS information has been proved very useful. 
PED helps to solve wide variety of nanocrystal structures (inorganic metals, 
ceramics, minerals, 
polymers, organic structures, pharmaceuticals etc..), even in cases where X-Ray 
Synchtrotron 
data may fail to solve the structure. Using 3D diffraction tomography consists in a 
collection of a series of randomly oriented PED patterns, so that the 3D reciprocal 
cell of the crystal can be automatically reconstructed allowing direct cell 
determination and solution of the crystal structure by automatically measuring PED 
intensities. 
In addition, TEM-based orientation imaging, is a powerful technique where a sample 
is scanned with PED; after collection of a large number of PED patterns,  those are 
compared individually using cross-correlation techniques with theoretical diffraction 
patterns (templates) of the known phases existing within the scanned area. The 
resulting high resolution (1-2 nm) orientation and phase maps obtained with TEM-
FEG microscopes are much superior to equivalent EBSD-SEM orientation maps and 
may be produced in a few minutes in wide variety of materials like metals, ceramics, 
minerals, semiconductors even in diffracting organic crystals. 
Another useful application of PED is to map strain fields at nm scale (Patent 
pending). Previous studies using nanobeam diffraction have used the measurement 
of shift in individual diffraction spots to measure strain by fitting entire strained 
diffraction patterns to unstrained reference patterns. We have demonstrated 
automated strain mapping in semiconductor devices using PED nanobeam where 
strain measurements precision was 0.02%, comparable with very accurate electron 
holography based techniques. 
  



14 
 

7  
 
Nikon super resolution 
 
Rozkošný I.  
 
Nikon N-STORM (multicolor 2D, 3D: licensed from Harvard-University) 

• Stochastic optical reconstruction microscopy, makes use of photo-activated 
fluorochromes 

• Localization of single activated fluorescent molecules with accuracy in 
nanometers 

• From this points is sequentially created the image of sample with super-
resolution 

• 10x higher resolution in comparison with optical microscopy 
 
Nikon N-SIM (multicolor 2D, 3D, TIRF; licensed of UCSF) 

• Microscopy, makes use of structured illumination 
• In image-plane are projected diffraction pictures with varied phase and rotation 
• Their interaction with fine structures of proper sample builds moire-effect ( = 

interfering picture) 
• On the basis of this information, the image of proper sample is calculated 
• 2x higher resolution in comparison with possibilities of optical microscopy 
• With acquisition rate 0,6 pictures per second, this method is suitable for live 

cell imaging 
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Analytical tools for biomedical engineering and cell biology 
 
Košťál V., Rosíková K., Dluhoš J.  
 
TESCAN a.s., Brno, Czech Republic 
 
Scanning electron microscopy (SEM) has been a routine analytical method 
commonly used for inspecting and analyzing solid samples coming from 
metallurgical, semiconductor, manufacturing and other industries. However, due to 
the continuous advancement in SEM technology this method has also evolved into 
one of the key analytical tools for researchers in life sciences. Especially, rapidly 
growing areas of bioanalytical chemistry, cell biology and biomedical engineering 
greatly benefit from the high resolution, high magnification and large depth of field 
imaging provided by the state of the art SEMs. In addition, the ability to image 
samples at elevated pressures without coatings and cryo-preserved samples allow 
biologists to characterize samples close to their native state and without 
compromising their structural integrity. 
More recently, the hyphenation of SEM with the Focused Ion Beam technology (FIB-
SEM) has dramatically extended the analytical capabilities of standard SEMs. The 
addition of an ion beam column has enabled analysis of subsurface structures and 
advanced 3D volume reconstructions with high spatial and axial resolution. These 
benefits have gained a lot of interest within the fields of subcellular analysis, cell-
material adhesion studies and formation of microbial biofilms, among others. 
In this talk, we will present recent advancements in TESCAN technology applied to 
the biomedical and life science applications. We will primarily focus on demonstrating 
the TESCAN MIRA3 FEG-SEM and LYRA3 FIB-SEM instruments as analytical 
platforms for complex analyses of biological samples. Examples of current 
applications including investigations of cell surface morphology, microbial film 
formation, tissue engineering and 3D volume reconstructions will be also presented. 
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No need to FRET: imaging protein structure and function 
by two-photon polarization microscopy 
 
Lazar J.1,2 
 
1Department of Cell Biology, Institute of Nanobiology and Structural Biology GCRC, 
Nove Hrady, Czech Republic 
2Department of Biochemistry and Molecular Biology, University of South Bohemia, 
Ceske Budejovice, Czech Republic 
 
Membrane proteins are difficult to study, due to their requirement of a lipid membrane 
for function. We have taken advantage of the cell membrane requirement for 
exceptionally sensitive functional imaging of membrane proteins, using two-photon 
polarization microscopy (2PPM). 2PPM can be used for imaging of G-protein 
activation, changes in intracellular calcium concentration, and other cellular 
processes, in living cells and organisms, with sensitivity comparable to, or even 
exceeding that of current FRET probes. Crucially, in contrast to FRET, polarization 
fluorescence microscopy only requires presence of a single fluorescent protein. 
Therefore, many existing constructs can be used as optical probes of molecular 
processes involving membrane proteins. Furthermore, polarization microscopy offers 
a clear path towards development of new genetically encoded optical probes of 
membrane protein function, including a usable genetically encoded optical sensor of 
cell membrane voltage. Our results indicate that in many biological applications, 
FRET is likely to be complemented or even replaced by 2PPM. 
 
Acknowledgement 
Czech Science Foundation Grant P205/13-10799S 
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Electron vortex beams 
 
Müllerová I., Řiháček T. 
 
Department of Electron Optics, Institute of Scientific Instruments ASCR v.v.i., Brno, 
Czech Republic 
 
Vortex electromagnetic waves contain a phase singularity along their propagation 
direction and are formed by the spiralling wave fronts that give rise to angular 
momentum in that direction. Vortex photon beams are widely used in optical 
tweezers to manipulate micrometre-sized particles [1], as optical micro motors [2] etc. 
Recently also electron vortex beams were theoretically described [3] and 
experimentally observed [4, 5]. The main advantages of the electron vortex beams in 
the comparison to the photon ones are smaller beam size, which can go down to 
atomic scale and the carrying the magnetic moment, even for the beams without spin 
polarization. It looks that it will be possible to map electron spins of the individual 
atoms or to move them by vortex electron tweezers, in a near future. Vortex electron 
beam, thanks to their magnetic moment, can be very useful for the study of magnetic 
properties of materials. Several possibilities of vortex electron beam production exist, 
of course with some advantages and disadvantages, while its behavior in the 
magnetic field of the lenses is not yet completely understood. The optimum solution 
of the formation of the vortex electron beam is studied for its possible use in scanning 
electron microscope. The main disadvantage of common creation procedure is that 
more beams are formed on the specimen at the same time. Although few aspects of 
this problem seem to be already fixed, there are many other questions still to be 
answered. 
[1] He H., et al.: Physical Review Letters 75 (1995) 826. 
[2] Luo Z.P., et al.: Applied Physics Letters 76 (2000) 1779. 
[3] Bliokh K.Y., et al.: Physical Review Letters 99 (2007) 190404. 
[4] Verbeeck J., et al.: Nature 467 (2010) 301. 
[5] Uchida M., Tonomura A.: Nature 464 (2010) 737. 
 
Acknowledgement 
The authors acknowledge funding from the Technology Agency of the Czech 
Republic, project no.: TE01020118. 



18 
 

11  
 
Koherencí řízený holografický mikroskop pro zobrazování 
a měření buněk 
 
Křížová A., Čolláková J., Kollárová V., Chmelík R. 
 
Experimentální biofotonika, Centrum nanotechnologií a mikrotechnologií, 
Středoevropský technologický institut, Brno, Česká republika 
 
Holografická mikroskopie a její formy jsou populární oblastí výzkumu současnosti. 
Pomocí interference je do hologramu zaznamenána celá informace o předmětové 
vlně, tedy o její amplitudě i fázi. Hologram je pak zpracováván numerickými 
metodami, které umožňují nejen rekonstrukci obrazu, ale například i přeostřování a 
pokročilou matematickou analýzu obrazu. V prezentaci představujeme transmisní 
koherencí řízený holografický mikroskop, který je založen na principu mimoosového 
achromatického interferometru Machova Zehnderova typu. Jde o neinvazivní metodu 
umožňující kvantitativní fázové zobrazování s vysokým kontrastem a v reálném čase. 
Mikroskop je vhodným nástrojem pro studium živých buněk a jejich reakcí i na velmi 
slabé vnější podněty, které lze na rozdíl od jiných typů holografických mikroskopů 
pozorovat i v opticky kalných prostředích. Příklady aplikací jsou uvedeny v závěru 
prezentace. 
 
Acknowledgement 
Výzkum je podporován projekty MPO (FR-TI4/660) a STI (CZ.1.05/1.1.00/02.0068). 
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Very low energy STEM for biology 
 
Frank L.1, Nebesářová J.2, Vancová M.2, Paták A.1, Müllerová I.1 
 
1Department of Electron Microscopy, Institute of Scientific Instruments AS CR, v.v.i., 
Královopolská 147, 61264 Brno, Czech Republic 
2Laboratory of Electron Microscopy, Institute of Parasitology, Biology Centre AS CR, 
v.v.i., Branišovská 31, 37005 České Budějovice, Czech Republic 
 
Examination of tissue sections with transmitted electrons has been performed at 
energies of hundreds of keV with thicknesses of sections of tens to hundreds of nm. 
Methods for preparation of ultrathin sections can produce thicknesses even below 10 
nm, so we can decrease drastically the energy of electrons provided the image 
resolution is maintained. This is possible by employing the cathode lens principle 
working without lowest energy limitations with the help of biasing the sample to a high 
negative potential. The reflected and transmitted electrons are attracted with the 
same electric field to earthed detectors situated above and below the sample. Down 
to units of eV the spot size enlarges only very moderately. The combination of the 
bright and dark field transmitted signals with the reflected signal offers an added 
value of the configuration. The sample was prepared from a piece of mouse heart 
muscle fixed with glutaraldehyde in a phosphate buffer and post-fixed with osmium 
tetroxide, dehydrated using the acetone series, embedded in the SPI-Pon resin and 
polymerized. Ultrathin sections between 5 and 10 nm were cut with ultramicrotome 
using an oscillating diamond knife. Sections were floated on the water surface and 
picked up either directly on 300 Mesh grids or on a holey carbon foil supported by the 
grid. Microscopic examination of unstained sections was performed using one 
ultrahigh vacuum and one standard vacuum SEM, both equipped as above. The 
image contrast has proven itself increasing sharply with decreasing energy of 
electrons under well preserved resolution. This is explained by an intensified rate of 
electron collisions. At very low energies, the charge of the electrons dissipated in the 
sample ceases to be drained off the mesh hole but the holey carbon foil helps in this 
respect. Combination of the transmitted signals with the reflected signal is 
advantageous, among others, in distinguishing between punctures and thinnest parts 
of the sample. 
 
Acknowledgement 
The study is supported by the CSF project no. P108/11/2270, by the TACR project 
no. TE01020118 and by the 
EU and MEYS CR project no. CZ.1.05/2.1.00/01.0017. 
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Využitie mikroskopie pri skúmaní štruktúry dreva a jej 
vplyvu na jeho fyzikálne a akustické vlastnosti 
 
Danihelová A. 
 
Drevárska fakulta, Technická univerzita vo Zvolene, Slovenská republika 
 
K výrobným oblastiam, kde sa kladú špeciálne nároky na kvalitu dreva, patrí aj 
výroba hudob-ných nástrojov. Kvalita zvuku vydávaného hudobnými nástrojmi je 
úzko spätá s vlastnosťami použitého materiálu, hlavne dreva, na ich výrobu. Vo 
všeobecnosti je nutné dbať pri jeho výbere, aby bolo drevo čo najhomogénnejšie, 
bez akýchkoľvek chýb a zmien štruktúry. Na základe dlhoročného výskumu je možné 
konštatovať, že vhodný materiál pre výrobu hudobných nástrojov je charakterizovaný 
špecifickými hodnotami hustoty, modulu pružnosti, rýchlosti šírenia sa zvuku, jeho 
schopnosťou vyžarovať akustickú energiu do okolia ako aj tlmiacimi faktormi. 
Analyzovať akustickú kvalitu dreva je rozsiahly proces. Ukazuje sa, že je nevyhnutné 
poznať nielen fyzikálno-akustické vlastnosti dreva, ale aj jeho štruktúru, pretože táto 
zásadne ovplyvňuje akustickú kvalitu hudobného nástroja. Už štruktúra drevných 
elementov môže tieto vlastnosti ovplyvniť (napr. štruktúra bunkových stien). Pri 
niektorých drevinách je vnútorné trenie a pozdĺžny modul pružnosti značne 
ovplyvňovaný sklonom mikrofibríl v strednej časti S2 sekundárnej steny. 
Súčasťou ochrany výrobkov z dreva je povrchová úprava, pričom je veľmi dôležité, 
aby táto úprava povrchu negatívne neovplyvnila tónovú kvalitu hotového nástroja. 
Pre získanie uceleného pohľadu na vplyv povrchovej úpravy, je nutné skúmať 
interakciu drevo – náterová látka na mikroskopickej úrovni.  
Pri skúmaní mikroštruktúry dreva ako aj prieniku laku do dreva bol použitý rastrovací 
elektrónový mikroskop Tescan – VEGA TS 5130. 
 
Acknowledgement 
Tento príspevok je publikovaný s podporou KEGA č.023TUZV-4/2012 a KEGA č. 
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Negative staining of ordered proteins, which form regular 3D structures in solution, is 
well established method. However, there is a constantly rising number of so-called 
intrinsically disordered proteins (IDPs), which do not form rigid 3D structures, lack 
stable tertiary or secondary structures and exist as a population of quickly 
interconverting conformations that resemble the denatured states of ordered proteins. 
Here we present an electron microscopic study of ameloblastin (AMBN), an 
extracellular matrix IDP that plays an important role in developing tooth enamel, the 
hardest tissue in the body. Since detailed structural and functional studies on AMBN 
have been substantially limited due to the paucity of the purified non-degraded 
protein, we developed a procedure for the production of a highly purified form of 
recombinant human AMBN in quantities that allowed us to structurally characterize 
the molecule. Using transmission electron microscopy, size-exclusion 
chromatography, analytical ultracentrifugation and atomic-force microscopy we 
revealed that AMBN self-associates into ribbon-like supramolecular structures with 
average width and height of 18 and 0.34 nm, respectively. These exhibited variable 
length, ranging from tens to hundreds of nm. Deletion and substitution analysis 
revealed that a short N-terminal segment encoded by exon 5 plays a key role in the 
self-assembly process of AMBN. Thus, our data might explain why the previously 
described mutant mice expressing a truncated form of AMBN, lacking a segment 
encoded by exons 5 and 6, were unable to form proper tooth enamel. 
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Segmentation of individual nuclei on confocal images of thick brain section is a 
demanding task for current methods for objects separation, especially if the nuclei 
are as densely clustered as those in hippocampus. Recently developed successful 
segmentation methods use the round shape and constant size of the nuclei for 
separation of close nuclei. We present a relatively simple and efficient algorithm 
based on form of nuclei that is able to segment most of the nuclei in layers of 
hippocampal neurons. 
DAPI stained nuclei can be distinguished from the background by thresholding. For 
separation of the individual nuclei we use special filter for enhancement of round 
objects of given size. Maxima in the filtered image we use as markers of individual 
cells. We compute auxiliary relief image by formula d2/(d1+d2) where d1 is distance 
from the nearest marker and d2 is the distance from the boundary of the cell mass. 
Then the individual nuclei are segmented by the watershed algorithm by flooding the 
inverse relief image from the markers. To remove fragments and remaining clusters 
of nuclei only objects in given intervals of size and compactness (defined as ratio of 
the volume to the volume of inscribed sphere) are selected. 
The segmentation was implemented in script and plug-in modules of programme 
Ellipse 2.08 (ViDiTo, Slovakia). 
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Double-stranded RNA viruses share several distinctive features, regardless of 
whether they infect mammals, fungi, or bacteria: a multilayered virion, segmented 
genome and inner icosahedral capsid with non-equivalent packing of 120 subunits 
that functions as a compartment for genome transcription and replication. The type 
cystovirus, bacteriophage phi6, assembles as a dodecahedral procapsid that 
undergoes major conformational changes during maturation into the spherical 
nucleocapsid. We determined the crystal structure of the major capsid protein, P1, 
revealing a flattened trapezoid subunit with a novel α-helical fold. We also solved the 
procapsid by cryo-electron microscopy to a comparable resolution (4.5 Å), at which 
we determined the structural changes of P1 required for procapsid assembly. P1 
exists in two distinct conformers in the procapsid, P1A and P1B, that exhibit 
substantial conformational differences to facilitate assembly of the immature 
procapsid shell. The procapsid maturates via two intermediates that control specific 
packaging of the tripartite genome. The maturation involves large rigid-body rotations 
of the subunits as well as remodeling of the P1 folds on a similar scale as during 
assemly. The capsid structure and its stepwise maturation thus sets the cystoviruses 
apart from other dsRNA viruses as dynamic molecular machines. 
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Spatial ordering of the cell nucleus is critical for controlling fundamental nuclear 
processes such as gene expression, DNA replication, and RNA processing. So far 
mostly protein complexes have been found as important for this ordering. We 
describe novel structures containing phosphatidylinositol 4,5-bisphosphate (PIP2) 
which seem to contribute as well. Based on scarce literature data relating to PIP2 
presence in interchromatin granule clusters and in the nucleolus, we carried out 
ultrastructural mapping of PIP2-containing structures using pre-embedding 
immunolabeling and 3D electron tomography. We showed that these structures 
propagate through the nucleolus where they connect individual fibrillar centers, 
containing enzymes and transcription factors for ribosomal DNA transcription, and 
the dense fibrillar component where the transcription and maturation of rRNA takes 
place. The PIP2-positive structures stretch into the nucleoplasm where they are 
enriched in interchromatin granules, and also form previously undescribed 70-100 nm 
roundish “lipid islets”. We mapped the elemental content of these islets using electron 
energy-loss microscopy. They appear surrounded by chromatin, and carbon mapping 
showed high density of organic compounds inside the islets indicating that lipids 
might be the main inner constituents of these structures. To reveal the plausible 
functions of these PIP2-containing islets, we mapped mutual localization of PIP2 with 
nuclear proteins involved in transcription, splicing, and higher order chromatin 
organization using advanced immunogold electron microscopy and super-resolution 
light microscopy. We show that at the periphery of the islets, PIP2 co-localizes or is 
located in immediate vicinity with nascent transcripts, pre-lamin A, LAP2α, H3K4me2, 
and H3K9me2. 
Taken together, this data allow us to suggest that PIP2 might play an important role 
in the organization of chromatin architecture and thus in regulation of gene 
transcription. 
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Nuclear myosin I is a nuclear isoform of the well-known “cytoplasmic” Myosin 1c 
protein. Located on the 11th chromosome in mice, NM1 results from an alternative 
start of transcription of the Myo1c gene adding an extra 16 amino acids at the N-
terminus [1]. Previous studies revealed its roles in nuclear processes such as RNA 
Pol I and RNA Pol II transcription [2, 3], chromatin remodeling [4], and chromosomal 
movements [5]. In contrary, Myo1c was shown to act in different plasma membrane 
and cytoplasm related processes. 
In order to trace specific functions of the NM1 isoform, we generated mice lacking the 
NM1 start codon without affecting the cytoplasmic Myo1c protein. Mutant mice were 
analyzed in a comprehensive phenotypic screen and strikingly, no obvious 
phenotype related to previously described functions has been observed. Surprisingly, 
we found that NM1 KO skin fibroblasts are more resistant to hypotonic stress in 
comparison to WT cells suggesting the role of NM1 in plasma membrane dynamics. 
To explore the mechanical properties of NM1 KO cells in detail, we used Atomic 
Force Microscopy (AFM). We show that plasma membrane of NM1 KO cells has 
higher elasticity in comparison to WT cells, and therefore it is more resistant to cell 
swelling processes occurring during hypotonic treatment. This suggests that NM1 
might acts as a dynamic link between plasma membrane and cytoskeleton, 
influencing the fluidity of the cortical layer of the cell. 
 
1. Pestic-Dragovich et al. (2000) Science. 290, 337-41. 
2. Percipalle et al. (2003) PNAS, 6475-80. 
3. Philimonenko et al. (2004) Nature cell biology. 6, 1165-72. 
4. Percipalle et al. (2006) EMBO reports. 7, 525-30. 
5. Chuang et al. (2006) Current biology : CB. 16, 825-31. 
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In present work, decagonal quasicrystalline approximants of the ε-family were studied 
in the Al73.8Pd11.9Co14.3 alloy by both ab-initio calculations and exact experimental 
techniques. In the investigation, scanning electron microscopy including energy 
dispersive X-ray spectroscopies, X-ray diffraction, transmission electron microscopy, 
and STEM/HAADF were used. Structure of quasicrystalline approximants εn of the 
orthorhombic lattice consists mostly of two different clusters i.e. PMI (pseudo-Mackay 
icosahedra) or LBPP (large bicapped pentagonal prism). Central points of the 
clusters form so-called phason tiles of three different shapes (hexagon, pentagon, 
and banana-shape nonagon) if projected into a phason plane. Various types of the 
tiling were described, consisting of only hexagons (ε6), pentagons and banana-shape 
nonagons (ε16), and hexagons, pentagons and banana-shape nonagons (ε22, ε28 
and ε34). 
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Cell wall reorganization and cell divisions take part in plant morphogenesis. Structural 
changes of a single cell wall can be represented by altering mechanical properties. 
Therefore, wall stiffness can serve as a quantitative parameter that can provide 
physical description of plant development. Micromechanical testing of single leaf cell 
of Clivia miniata was performed by means of instrumented indentation technique. 
Beneficially, fluorescence microscope attached to granite base of Hysitron 
TriboIndneter was used for visualization of leaf cells. An excitation wave length of 
460-495nm introduced an autofluorescence of cell walls in green spectra. A spherical 
tip of 10µm radius designed for testing in fluid was used for displacement control 
indentation. Cell wall deformation of 1µm was prescribed within the loading function. 
Testing always started from out of contact in order to precisely determine an initial 
contact as well as adhesion forces acting on the probe. Stiffness was extracted from 
acquired force – displacement curves afterwards. 
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The image acquired in transmission electron microscope is essentially a projection of 
a section volume in the direction of view [1]. The object arrangement in the section 
volume can produce overlapped structures which are doing the observation difficult 
especially for sections of thickness 150 - 200 nm. The electron tomography made at 
different tilt angles enables to visualise arrangement and orientation superimposed 
structures in 3D [2]. We study 3D architecture of tick borne encephalitis virus induced 
structures in astrocytes prepared by HPF and FS methods. We used 200 kV TEM 
JEOL 2100 F equipped with high tilt stage, Gatan camera Orius SC 1000 and Serial 
EM acquisition program [3] for collecting serial series images. Tomograms were 
aligned and reconstructed in IMOD software package [4]. 
We demonstrated a reconstructed tomogram using dual axes tomography (combining 
two tomograms tilted around two orthogonal axes) and showed improved resolution 
and image noise in comparison to one axis tomogram [5]. Disadvantage of dual axes 
tomography in case than a special dual axis holder is not available is in the possibility 
to bend the grid with sections during the grid rotation. 
1. R.A. Crowther, D.J. Derosier, A. Klug, Proc. R. Soc. Lond. A. 317, 319-340 
2. D.J. DeRosier, A. Klug, Nature 217 (1968), 130-134 
3. D.N. Mastronarde, J. Struct. Biol. (2005), 152:36-51 
4. J.R. Kremer, D.N. Mastronarde, J.R. McIntosh, J. Struct. Biol. (1996), 116:71-6 
5. D.N. Mastronarde, J. Struct. Biol. 120 (1997), 343-353 
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Collagen is important component of extracellular matrix (ECM) of connective tissue. 
Therefore, analysis of collagen deposition and remodeling is essential in tissue 
engineering. Second harmonic generation (SHG) imaging technique allows the 
imaging of non-centrosymetric structures such as collagen. The primary pig valve 
interstitial cells (VICs), derived from the aortic heart valve, actively produce type I 
collagen and are therefore suitable for optimizing collagen visualization methods. 
Human osteoblast cell line Saos-2 are able to grow extensively and they can 
differentiate and produce ECM under specific conditions as well. They can be used 
for evaluation of biocompatibility of biomaterials for bone implants coatings, such as 
nanocrystalline diamond films (NCD). 
We analyzed type I collagen production by Saos-2 cells on nanocrystalline diamond 
films (NCD) and on glass coverslips after 2 weeks cultivation in medium with addition 
of 50 mg/ml ascorbic acid. The VICs were used as a positive control for the 
production and visualisation of type I collagen and for SHG signal measurements. 
The native type I collagen fibers were visualized by two-photon excitation microscopy 
and SHG imaging, together with immunofluorescence staining and fluorescence 
microscopy. The mature collagen fibers were detected in Saos-2 cells after a two-
week culture in a osteogenic medium, on both glass and NCD films. In VICs, both the 
immunofluorescence staining and SHG imaging depicted collagen structures, 
although in permeabilized cells, also intracellular and immature collagen was 
observed. In non-permeabilized samples, only extracellular collagen was stained, 
which corresponded with the SHG signal of these samples. We also detected the 
detailed collagen structure by scanning electron microscope. To be concluded, SHG 
imaging technique is promising tool for analysis of collagen I production associated 
with testing of material biocompatibility. 
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Second harmonic generation (SHG) allows us the imaging of non-centrosymmetric 
structures such as collagen. The cells of human osteoblast cell line Saos-2 are able 
to grow extensively, they can differentiate and produce collagen under specific 
conditions and can be used for evaluation of biocompatibility of biomaterials for bone 
implants coatings. We studied the production of type I collagen by Saos-2 after 
cultivation in differentiation medium. The native type I collagen fibers were visualized 
by SHG imaging, using a polarization filter with light planes rotated by 0°, 60°, and 
120°, together with immunofluorescence staining and fluorescence microscopy. As a 
result we get multichannel data (4 channels) that may be difficult to analyze. 
Colocalization analysis is an evaluation whether two fluorescently labeled molecules 
are associated with one another. We analyze whether and how much amount of 
collagen mass detected in SHG data is produced by mass of Saos-2 cells in 
fluorescence data. 
Pearson&apos;s and Mander&apos;s coefficients [1] are probably the most popular 
approaches to colocalization analysis. They are restricted to a pair of images only; 
analysis of multichannel data is not easily possible. 
We perform a "cross-correlation" analysis based on computing joint entropy of 
images using the discrete Kozachenko-Leonenko estimator, giving possibility to apply 
multichannel data [2]. We shift the fluorescence images with respect to multiple SHG 
polarization images (e.g., 1+3 multichannel analysis), ±10 pixels around the original 
position, pixel per pixel in both the x- and y-direction, and compute the value of the 
joint entropy in each position using pixel intensities of all four images at the same 
time. These values then show whether the images are colocalized or not. 
1. S. Bolte, F.P. Cordelières, J Microsc, 224 (2006), p. 213-32. 
2. J.D. García-Arteaga, J. Kybic, and W. Li, Comput Biol Med, 41 (2011), p. 960-70. 
 
 
Acknowledgement 
Supported by GAČR (P501/10/0340, P108/11/0794, 13-12412S), TAČR 
(TA02011193), AMVIS (LH13028) and by support of research organization 
RVO:67985823. 



33 
 

4  
 
Regulation of microtubule nucleation by GIT-PIX signaling 
cassette interacting with γ-tubulin 
 
Černohorská M.1,2, Vinopal S.1, Dráber P.1 
 
1 Institute of Molecular Genetics, AS CR, Prague, Czech Republic 
2 Faculty of Science, Charles University in Prague, Czech Republic 
 
γ-Tubulin is an evolutionarily highly conserved protein responsible for microtubule 
nucleation from organizing centers. While essential γ-tubulin interacting proteins 
forming γ-tubulin ring complexes responsible for MT nucleation have been identified, 
the regulatory mechanisms of microtubule nucleation are largely unknown. Using co-
immunoprecipitation experiments followed by mass spectrometry we have found in 
human osteosarcoma cells U2Os association of γ-tubulin with proteins forming so 
called GIT-PIX signaling cassette. The interactions were confirmed by co-
immunoprecipitations with antibodies to GIT and PIX and the pull-down experiments 
with GST-tagged proteins. To elucidate the role of the GIT-PIX signaling cassette in 
microtubule nucleation, we depleted proteins by siRNA and quantified microtubule re-
growth after nocodazole washout experiments. For this we have developed 
automated image analysis software to measure microtubule densities close to the 
centrosome at various time intervals. Depletion of PIX protein led to changes in 
microtubule nucleation from centrosomes. Collectively, the results suggest that GIT-
PIX signaling cassette might be important in regulation of microtubule nucleation. 
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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 description of skull roof of 
Pseudopus apodus. 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 skull roof can be used for reconstruction of the phylogenic 
relationship of these lizards. The description of anguine skulls is based on the 
articulated adult specimens. The skull roof, or the roofing bones of the skull are a set 
of bones covering the brain, eyes and nostrils. Roof of skull is composed from 14 
bones: premaxilla, septomaxila, nasal, maxilla, lacrimal, palpebral, prefrontal, frontal, 
postfrontal, postorbital, jugal, parietal, squamosal and supratemporal. The following 
morfological characters have been described and compared by means of scanning 
electron microscope: size and shape of bones, formation of margins apertures, 
processes, foramens, contacts with others bones. We are using metallized samples 
and by means of electron beam we obtain details about individual structures. 
 
Acknowledgement 
The FIB equipment (Quanta 3D 200i) was purchased within the project:“Centre of 
excellence for new technologies in electrical engineering”, ITMS code 26240120011 



35 
 

6  
 
Yeast biofilm in view of various microscopic techniques 
 
Dobranska K.1, 2, Ruzicka F.3, 4, Nebesarova J.5, Burdikova Z.6, Dluhos J.7,  
Collakova J.2, Chmelik R.2, Samek O.1, Krzyzanek V.1 
 
1Institute of Scientific Instrument of the ASCR, Brno, Czech Republic. 
2BUT, Brno, Czech Republic. 
3Masaryk University, Brno, Czech Republic. 
4St. Anne´s University Hospital, Brno, Czech Republic. 
5Biology Centre of the ASCR, Ceske Budejovice, Czech Republic. 
6Institute of Physiology of the ASCR, Praha, Czech Republic. 
7TESCAN, Brno, Czech Republic. 
 
Microscopic organisms like bacteria and yeast are able to live like planktonic cells or 
in more dangerous form in adherence to surfaces or interfaces, where are embedded 
in a matrix of extracellular polymeric substances that they can produce. Biofilm allows 
protection for the microbial cells from attacks by the immunity system as well as from 
the effect of antibiotics. Therefore, study of biofilms is important for clinical research. 
It may help to develop more efficient treatment strategies for biofilm infections. Here 
we investigate cultures of yeast Candida parapsilosis and Candida albicans and their 
extracellular matrix. 
Yeast biofilms have been investigated by scanning electron microscopy (SEM) as 
well as light microscopy. For surface imaging of the samples both classical and cryo-
SEM techniques were employed and compared. For structural characterization also 
focused ion beam SEM (FIB-SEM) and the cryo-SEM freeze-fracturing technique 
were applied. FIB-SEM was used for both precise cross section preparations and for 
acquisition of backscattered electrons to get the 3D tomogram. Freeze fracture 
provides planar views of the internal organization of membranes or biofilms and thus 
gives unique structural information. 
For in vitro imaging coherence-controlled holographic microscopy is employed; the 
main advantage remains the quantitative phase contrast imaging for non-invasive 
label-free live cell. Another light microscopy technique is the two-photon fluorescent 
confocal microscopy that gives much higher resolution than classical light 
microscopes. Various labelling are used and compared. 
A comprehensive view on the structure of fully hydrated biofilms of yeast cultures is 
obtained due to using a number of different imaging techniques. The sample 
preparation is the most critical point and therefore it is important and valuable to 
compare different microscopic approaches with different sample handling. 
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Plant telomere protein complex is consisted of single and double strand telomere 
sequence binding proteins. In Arabidopsis, detection of telomeric proteins in vivo has 
been quite a pickle, mainly due to relatively small genome size and short telomere 
lengths. We present here several different GFP based approaches to look at SHM 
family telomere binding proteins - the AtTRBs. We used transient as well as stable 
transformation techniques to introduce GFP -AtTRB1 into plants, in combination with 
FRAP, FLIP, high resolution time lapse microscopy. We also developped speciffic 
antibodies to detect AtTRB proteins by indirect immunofluorescence protocols. 
Although expression of GFP - AtTRB gives relatively high and intense signal, the 
natural level of the protein in the cell is quite low as determined from 
immunodetection. Low cellular level of the AtTRB1 in combination with short 
telomeres found in Arabidopsis make visualisation of protein directly on telomeres 
quite demanding. We used the experimental model system N.bentamiana as a 
usefull tool to test AtTRB1 for binding to telomeric sequence in situ. 
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In food, we can meet with native and modified starches. Native starches are 
characterized by their physical and chemical properties, and retain their original 
shape. Howover their using is limited and they are substituted by starch of better 
properties – modified starches. Modified starches have a different effect on the 
technological, functional and rheological properties of the final product and have 
different ways to use them, and subsequent labeling. According to used modification 
factors we distinguish physically and chemically modified starches. Physically 
modified starches are formed only by damage of natural starches, such as increasing 
the temperature or pressure. The chemically modified starch are formed by complex 
of reaction such as treatment of acids. Most of chemical modifications depend on the 
reaction of -OH groups of the amylose and amylopectin. Natural starches are stored 
in the plant in the form of grains, which are of specific shape and size. Effect of 
modifying factors results in significant changes in the structure of starch grains. The 
shape, size and morphology of the starch grain is different depending on the 
modification. Effect of modification leads to the formation of new bonds between 
starch granules and creates a new structures with difficultly defined shape, which is 
characterized by irregular surface, and in some cases we can see large pores, which 
often go through the whole structure of modified starch. On the basis of these 
changes are modified starches distinguishable from native starches. In addition, 
images from the SEM (MIRA 3, TESCAN) show that the physically modified starches 
tend to change their morfology and these changes are different from changes of 
morfology of chemically modified starches. Knowledges of the structure of starch 
which provide microscopic methods in combination with the knowledges of their 
functional properties, enable development to be modified to meet the special 
requirements for use in foodstuffs. 
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Fotodynamická terapie je specifickou formou léčby nádorů. Fotosenzitivní látka, v 
našem případě ftalocyanin, proniká do nádoru a po excitaci světlem o vlnové délce 
670 nm dochází k produkci vysoce reaktivního singletního kyslíku, který ničí 
nádorovou buňku. Většímu rozšíření této metody brání fakt, že viditelné světlo 
vstupuje do tkání jen do hloubky cca 2 cm, tedy metodu lze zatím použít jen pro 
povrchové nádory. Jedním z možných řešení tohoto problému je použití světlo-
upkonvertujících nanočástic.[1] Záření 980 nm má mnohem lepší prostupnost do 
tkání než viditelné světlo. Zjistili jsme, že nanočástice fluoridu yttria (NaYF4) 
dopované Yb3+ a Er3+ po excitaci zářením o vlnové délce 980 nm emitují záření o 
vlnové délce 670 nm, detekované na aparatuře FLIM zahrnující Chameleon Ultra I 
mode locked Ti-safírový laser dávající 140 fs šířku pulsu pro Leica TSC-SP2 
konfokální mikroskop s aparaturou FLIM (Becker & Hickl attachment). Laser je 
laditelný od 690 do 1040 nm při 2.9 W průměrném výkonu a 500 mW při 980 nm. 
Nanočástice jsou obaleny polymerní vrstvou, do jejíchž pórů je vázán ftalocyanin. 
Vytvořením této soustavy nanočástice-ftalocyanin by bylo možné použít 
fotodynamickou terapii i pro nádory uvnitř tkání. 
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Magnetite nanoparticles ( MNPs) are biocompatible, physiologically well tolerated 
and nontoxic. Therefore they can be used as magnetic resonance imaging contrast 
agents, heating mediators in hyperthermia therapy or nanovectors for targeted 
delivery of drugs/genes. The measure of biocompatibility largely focuses mainly on 
the extent of MNPs cytotoxicity ; however, only limited number of studies have 
evaluated the interaction of MNPs with biological targets, as well as the consequentt 
health effects. 
The aim of this study was to avaluate the impact of MNPs on cytoskeleton 
organisation in both the human lung adenocarcinoma epithelial cell line A549 and 
human embryonal lung cell, HEL 12469. Cytoskeleton organisation plays important 
roles in the structure and shape of cell, cell motility, intracellular transport, cell 
signaling and cytokinesis. The magnetic nanoparticles of size 7.6 nm with magnetite 
inner core and various hydrophilic outer shells were synthesized by the 
coprecipitation of ferric and ferrous salts in an alkali aqueous medium and 
characterized in detail by various physico-chemical means. MNPs uptake and cell 
distribution has been investigated by transmission electron microscopy ( TEM) and 
cytoskeleton organisation by confocal microscopy ( Zeiss LSM510). 
TEM analysis has demonstrated that MNPs uptake is an energy-dependent process. 
Internalized MNPs regardless of the surface modifications were localized in 
agglomerate-bound vesicules in the cytoplasm ; they were never found in the nucleus 
or mitochondria. The surface coating of MNPs remains obviously intact after the 
uptake as determined by the spectroscopic analysis ( TEM/EELS) . Exposure of lung 
cells to MNPs resulted in substantial changes in cytoskeleton organisation. A dose-
dependent decrease in actin filaments was found in both cell lines. Our study 
suggested that MNPs regardless of the surface modifications might 
affect/interact/inhibit/hinder ? the actin polymerisation. 
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Innovations in atom probe tomography (APT) and focused ion beam based sample 
preparation have enabled new applications including semiconductors and insulating 
materials (T. F. Kelly and D. J. Larson, Annual Reviews of Materials Research 2012 
V42 1). 
Variability in metal-oxide-semiconductor (MOS) transistors has substantially 
increased due to continuous decreasing feature size. APT can provide elemental 
mapping in MOS transistors, and correlate such electrical performance with dopant 
concentration, showing that threshold voltage in 65 nm-node n-MOS transistors is 
positively correlated with the channel dopant concentration (H. Takamizawa et al., 
Applied Physics Letters 2012 V100 253504). 
In geological materials, APT is now providing unique information for understanding 
the thermal history and mechanisms of mineral reaction, mineral exchange and 
radiation damage. In zircon crystals, 207Pb/206Pb ratios for nm-scale domains 
(<2E4 atoms Pb) average 0.17±0.04 for a 2.4 Ga zircon and 0.43±0.14 for a 4.0 Ga 
zircon (J. W. Valley et al., American Geophysical Fall Meeting, 2012 V12A-05) in 
agreement with the ratios measured by SIMS over much larger volumes (100’s μm3; 
0.1684 and 0.4269, respectively). 
In metallic glass research, the glass forming ability of high Fe-content glasses for 
low-cost transformer applications is improved by small copper additions. Fe76-
xC7.0Si3.3B5.0P8.7Cu0.7 glass phase-separate into a-Fe precipitates, ultrafine 
spheroidal e-Cu-rich precipitates, silicon-depleted Fe3(P,B,C), and Fe3C after 
thermal annealing for 30 min. at 729 K. 
Portions of this research were sponsored by the ORNL’s Shared Research 
Equipment (ShaRE) user facility, which is sponsored by the Scientific User Facilities 
Division, Office of Basic Energy Sciences, US Department of Energy. 
 



41 
 

12  
 
Electron microscopy of InGaAs epitaxial layers grown on 
porous GaAs substrates 
 
Grym J.1, Gladkov P.1, Lorinčík J.1, Dimitrakopulos G.P.2, Bazioti C.2,  
Komninou Ph.2, Hulicius E.3, Pangrác J.3, Pacherová O.3 
 
1Institute of Photonics and Electronics AS CR, Prague, Czech Republic 
2Physics Department, Aristotle University of Thessaloniki, Greece 
3Institute of Physics AS CR, Prague, Czech Republic 
 
Heteroepitaxial growth on porous substrates is an unconventional approach to 
accommodate elastic strain that appears due to the lattice mismatch between the 
substrate and the epitaxial layer. We show that the onset of plastic relaxation can be 
avoided or shifted to larger layer thickness depending on the layer composition and 
correspondingly the lattice mismatch. 
Porous substrates with a low surface roughness and high degree of porosity suitable 
for epitaxial growth were prepared by electrochemical etching. InxGa1-xAs epilayers 
with nominal indium contents x = 0.05, 0.10, and 0.20 were deposited by 
metalorganic vapour phase epitaxy. The porous substrates and epitaxial layers were 
characterized by scanning electron microscopy, focused ion beam microscopy, cross 
sectional transmission electron microscopy, atomic force microscopy, x-ray 
diffraction, and low temperature photoluminescence spectroscopy. 
Significantly higher amount of elastic strain was retained in the layers deposited on 
porous substrates and the density of misfit dislocations was reduced as compared to 
the layers grown on conventional substrates in the same growth run. 
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SEM techniques are used for research of selected surface structures in several taxa 
of parasites. The SEM methodology was found to be necessary in the taxonomy of 
nematodes mainly for studies of cephalic structures, where the study by light 
microscopy produces insufficient results. 
Although we have relatively large amounts of information regarding parasites of 
orangutans, identification to the species level is still needed. During our 
parasitological monitoring of wild and semi-wild orangutans in North Sumatra at the 
site of a former rehabilitation station in Bohorok between 1999 – 2003 we have 
collected five ascarid specimens from the fresh faeces of two semi-wild adult 
females. It is clear that two species had been found, according to literature 
concerning ascarids findings from orangutans: Ascaris lumbricoides (Linnaeus, 1758) 
and A. satyri Chatin, 1877. The first species is regarded as typically cosmopolitan 
parasite of humans and findings from great apes and non-human primates are very 
rare. The second species is regarded as a specialized parasite of Bornean orang-
utans (P. pygmaeus) by the author of the original description. Our material from P. 
abelii is the first finding from the native territory of distribution. In the past all 
descriptions from the native territory of distribution were based on coprological 
analyses only. 
The identification of ascarids from Sumatran orangutans were established by using 
morphometrical and metrical study by the optical microscope, some details (anterior 
extremity) by SEM and based on comparison with a redescription of A. lumbricoides 
from man (Homo sapiens). 
Our conducted study includes a detailed redescription of ascarids from the Sumatran 
orangutan and corresponds with characteristics of morphospecies A. lumbricoides 
which we evaluated as a conspecific. We note that the taxon A. satyri is not 
morphologically distinguishabled from A. lumbricoides and included the name of A. 
satyri as a junior synonymum of A. lumbricoides. 
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Monitoring cholesterol distribution is crucial for understanding of the cell functioning. 
In the last decades, combination of time-resolved fluorescence measurement and 
imaging, known as Fluorescence Lifetime Imaging Microscopy (FLIM) have been 
demonstrated as a perspective tool for non-invasive investigations in living systems. 
We have applied fluorescent probe 7 nitrobenz-2-oxa-1, 3-diazol-4-yl (NBD) attached 
to cholesterol to evaluate its presence and distribution in peripheral blood 
mononuclear cells (PBMC) isolated from the blood of healthy volunteers. This probe, 
by its covalent binding to lipids, allows visualization of modifications in the host lipid. 
Excited by visible light, its maximum emission is around 540nm. Excitation/emission 
characteristics of NBD-cholesterol in PBMC, verified by spectrofluorimeter (Fluorolog 
3-11 SPEX), confirmed 500nm/530nm excitation/emission maximum. Spectrally-
resolved confocal microscopy (LSM 510 META, Zeiss), applied to visualize 
cholesterol distribution in PBMC (excitation by 488nm laser), revealed cytosolic 
staining in PBMC. Beta cyclodextrins, forming truncating cones capable to link 
cholesterol, were used to verify specific binding of NBD-cholesterol to cholesterol in 
PBMC. We have observed that the fluorescence signal was completely abolished in 
the presence of beta cyclodextrins (1%), proving the cholesterol-specific binding of 
the probe in PBMC. In addition, time-resolved characteristics of NBD-cholesterol 
fluorescence in PBMC, evaluated by time-correlated single photon counting (Becker 
& Hickl, excitation with 475nm picosecond laser), showed lifetime between 3.5-3.7 
nanoseconds (recorded at emission wavelength between 540 and 560nm) in PBMC. 
Finally, FLIM was successfully attempted to simultaneously monitor spatial 
distribution, together with time-resolved characteristics of the NBD-cholesterol 
fluorescence in PBMC. Gathered data are the first step towards evaluation of 
cholesterol distribution directly in PBMC. 
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Co-based bilayer has been prepared by modified planar flow casting with using single 
quartz crucible separated into two chambers, each of which had individual nozzle. 
Bilayer consists of two different ribbon layers, Co-Fe-B-Si-Nb and Co-Fe-B-Si-Mo on 
the top and bottom sides, respectively. Amorphous state of the bilayer was confirmed 
by X-Ray diffraction. The onset of crystallization temperatures of individual ribbons 
and bilayer were examined by electrical resistivity measurements. XRD analysis and 
microscopy analysis of the individual ribbons and bilayer has been performed on 
samples annealed up to 850 K, 950 K and 1050 K. These values correspond to 
temperatures after the onset of crystallization of Co-based ribbons and bilayer. The 
structure of the interlayer has been observed by cross-sectional transmission 
electron microscopy. 
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The present study is a part of larger research project, which was conducted to 
investigate a better understanding effect of the heat treatment on the structure. The 
study was confined on the most popular Al-alloy that contain about 10% Si and 0.4% 
Mg. AlSi10Mg alloy is a typical casting alloy used for parts with thin walls and 
complex geometry. It offers good strength, hardness and dynamic properties and is 
therefore also used for parts subject to high loading. In this study, several methods 
were used such as: optical light microscopy and SEM in combination with EDX 
analysis using standard etched or deep etched samples. Alloy was analyzed in as-
cast state (rapidly cooled right after casting) and after heat treatment. Heat treatment 
(solution annealing, quenching and age hardening) improves mechanical properties. 
The results show that the microstructure of AlSi10Mg alloy consisted of several 
phases: a-matrix, eutectic, Fe-rich phases (Al15(FeMnMg)3Si2, Al5FeSi), Mg2Si and 
of other phases in formation. The unmodified Si-morphology is typically coarse and 
plate-like and is usually observed in slowly cooled cast alloys when no chemical 
modifiers are added. At relatively fast cooling rates, the Al-Si eutectic in experimental 
cast alloy is much finer and the eutectic silicon assumes fibrous morphology (after 
deep etching is observed in sticks form). After heat treatment were noted that the 
spherical grains were spheroidised to rounded shape and after deep etching were 
observed fragmentation of sticks to fine isolated particles. Iron-rich intermetallic 
phases are well known to be strongly influential on mechanical properties in Al-alloys. 
The most common morphology was the long platelets of Al5FeSi phase. After heat 
treatment were observed not only spheroidisation of eutectic Si, but also dissolution 
and fragmentation of Fe-phases. Changes in the morphology of eutectic Si 
(fragmentation and spheroidisation) improve mechanical properties, mainly ductility. 
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Intrauterine growth retardation (IUGR) is a significant problem in contemporary 
society: its rate varies from 3 to 24% among mature and from 18 to 46% among 
premature newborns in different countries. Frequency of oral cavity pathology is 
increased in children with IUGR in anamnesis. 
We investigated periodontium of newborn rats with experimental model of IUGR for 
detection of pathogenetic mechanism of intrauterine growth retardation development. 
Previously, histological investigation was performed with morphometry. Light 
microscopy showed that microcirculatory response was characterized by a 
pronounced decrease in vascular density; uneven congestion of microcirculatory bed, 
presence both contractility and dilatation of the capillary bed; reduced vascular 
volume with presence of empty vessels. Endotheliocytes of microcirculatory bed are 
flattened; signs of their desquamation were registered. The increasing intravascular 
blood clotting in the postcapillary and venular portions of the microcirculatory system 
have been observed along with a partial reduction of the capillary link. Perivascular 
space is characterized by initial sclerotic process. 
The present findings provide further evidence of a strong functional reactivity of 
microcirculatory bed in IUGR that and underscore the importance of such changes in 
the future pathogenesis of postnatal oral pathology. These pilot studies have shown 
a great potential of confocal microscopy for qualitative morphological characterization 
of parodontal tissues. 
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Since the discovery of confocal laser scanning microscopy (CLSM), a number of new 
approaches for imaging of unstained cells and tissues have been developed. 
Examples of such techniques include second-harmonic generation (SHG) imaging, or 
fluorescence lifetime imaging (FLIM). In this study we utilized these two techniques 
with the aim to visualize structural and functional changes in rat aorta, accompanying 
cardiovascular disease development (CVDD). In this regard, SHG is particularly well 
suited to image unstained collagen fibers due to their high second-order nonlinear 
susceptibility, while FLIM is suitable for noninvasive monitoring of metabolic state 
related to NADH or FAD fluorescence. 
First, we evaluated the use of SHG imaging to assess the CVDD in an animal model. 
Rat aortas from Wistar rats, fed with regular diet, were compared to those fed with 
cholesterol-rich diet and to those with induced diabetes. SHG images were acquired 
using femtosecond mode-locked Titanium:Sapphire (750nm) or Ytterbium (1038nm) 
laser, coupled to the CLSM microscope. In the aorta wall of rats fed with the 
cholesterol-rich diet we observed increased thickness of tunica intima and slight 
structural reorganization of collagen. The aortas from diabetic rats show the opposite 
- decreased SHG signal and no pronounced structural changes. 
Subsequently, we used time-resolved fluorescence imaging to study distribution of 
metabolic markers, namely NAD(P)H, simultaneously with the structure of collagen 
fibers. For FLIM, we used the TCSPC setup coupled to the CLSM system described 
above, detecting time-resolved 2-photon excited fluorescence. Rats fed with 
cholesterol-rich diet show unchanged NAD(P)H fluorescence lifetime. In diabetic rats, 
NAD(P)H fluorescence show decrease of the mean lifetime, which can be related to 
the increased amount of free NADH. 
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We evaluated two approaches of multimodal imaging, a Spectrally-Resolved 
Confocal Microscopy (SRCM) and Fluorescence Lifetime Imaging Microscopy 
(FLIM), to distinguish between several organelle-specific fluorescent probes used in 
multi-probe labelling protocol. We have chosen Rhodamine 123 to image 
mitochondria, Lysotracker green to determine presence of lysosomes and di-8-
ANEPPS to mark plasma membrane of peripheral blood mononuclear cells (PBMC) 
isolated from the blood of healthy volunteers. The probes have been chosen with 
regard to their distinct spectral and lifetime characteristics. First, excitation/emission 
probe characteristics after PBMC staining were established using spectrofluorimeter 
(Fluorolog 3-11 SPEX) to 500/520nm for Rhodamine 123, 500/510nm for Lysotracker 
green and 460/580nm for di-8-ANEPPS. SRCM (LSM 510 META, Zeiss, excitation at 
488nm) confirmed Rhodamine 123 staining of mitochondria, Lysotracker green 
staining of lysosomes and di-8-ANEPPS staining of the PBMC membrane. As 
expected, emission spectra established under these conditions showed distinct 
peaks, allowing separation of images of individual organelles by spectral unmixng. 
Time-resolved measurements performed by time-correlated single photon counting 
(Becker & Hickl instrumentation, excitation with 475nm ps diode laser) indicated 
possibility to distinguish between individual probes based on their time-resolved 
patterns: in stained PBMC, we have found fluorescence lifetimes between 3.5-3.8ns 
for Rhodamine 123, 4.4-4.7ns for Lysotracker green and 0.6-1.5ns for di-8-ANEPPS 
(all recorded at emission wavelengths between 500 and 640nm). Consequently, 
FLIM was attempted and successfully applied to simultaneously monitor spatial 
distribution of the probes’ fluorescence with their time-resolved fluorescence 
characteristics in PBMC. Gathered data are the first step towards monitoring of 
organelles and their pathophysiological modifications in blood cells using multi-modal 
microscopy imaging. 
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Phosphoinositides are well known intracellular signalling molecules regulating many 
cellular processes. Besides the well established cytoplasmic signalling pathway, it is 
suggested that phosphoinositide signalling occurs even in the cell nucleus. Many 
enzymes involved in metabolism of phosphoinositides such as phosphatidylinositol 
phosphate kinases, phosphatases and phospholipases localize to the nucleus, 
nucleolus and nuclear speckles intranuclear dynamic structures storing pre-mRNA 
splicing factors. Moreover, PI(4,5)P2, the most studied nuclear phosphoinositide, 
localizes to nucleoli and nuclear speckles and is required for regulation of expression 
and nuclear export of specific mRNA. However, only a little is known about other 
phosphoinositides within the nucleus. Our aim is to map localization of different 
phosphoinositides within the cell nucleus. For this purpose we performed 
immunofluorescence studies. We used not only specific antibodies but also PH and 
PX domains, protein modules specifically recognising different phosphoinositides. 
These domains are fused to GST tag and therefore can be detected by anti-GST 
antibody and fluorophore labelled secondary antibody. To better understand nuclear 
protein-lipid complexes, we would like to pull-down phosphoinositide binding partners 
in nucleus by phosphoinositide coated agarose beads. Our preliminary data show 
that PI(3,4)P2 also localizes to the nucleus but not to the nucleolus and interacts with 
lamin B and Sm protein. Using the methods mentioned above, we expect to better 
understand the character of phosphoinositides-protein interaction and the 
involvement of these complexes in nuclear processes. 
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Actin is in the cytoplasm present either as a monomer or in form of filaments, which is 
the major component of cytoskeleton. It is required for maintenance of cell shape, 
motility, vesicle movement, cytokinesis, and signalling. In last decades it has been 
well documented that actin localizes also to the cell nucleus. Here it interacts with all 
three RNA polymerases and is found in many chromatin remodelling complexes. 
Cytoplasmic and nuclear pools of actin are interconnected, because actin has been 
shown to shuttle between these cellular compartments. However, the state of nuclear 
actin is not clear yet. It is anticipated that actin exists in monomeric as well as 
oligomeric form, because inhibition of actin polymerization blocks transcription. 
Moreover, dynamic properties of overexpressed actin does not seem to be uniform, 
there seems to be more populations present. However, nuclear filament formation 
has not been observed. Here we show presence of actin filaments in the nucleus 
upon overexpression of EYFP-actin fused to NLS (EYFP-NLS-actin) in human U2OS 
cell line. These filaments seem to be emanating from below nuclear envelope, 
ranging variably through the nucleus. They can be stained by phalloidin and they do 
not bind any of actin-binding proteins (spectrin, vinculin, paxillin) as tested by 
immunolocalization, which suggests their differential behaviour from the cytoplasmic 
ones. In addition, nuclear myosin 1, actin-based molecular motor, does not slide 
along the nuclear actin filaments. These nuclear actin filaments do not seem to enter 
heterochromatin regions or interchromatin granules. Taken together these data 
suggest that actin is able to form filaments in the nucleus however their role might be 
different from cytoplasmic ones. 
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NixGey alloys are among the candidates for Ohmic&apos;s contacts in electronic 
devices since they have a low processing temperature (below 250 °C) and possess 
low resistivity. Samples were prepared by Low Pressure Chemical Vapor Deposition 
(LPCVD) using hexamethyldigermane Ge2Me6 and triethylgermane Et3GeH 
precursors over Ni substrate at temperature of 500 °C. Samples were characterized 
by SEM/EDS, XRD, TEM/EDS, and Raman spectroscopy. 
NixGey alloy films were prepared using two different germanium containing 
precursors Ge2Me6 and Et3GeH, and their mixture. Morphology of the resulting 
deposits is porous and consisting of Ge nanowires when both pure Et3GeH and pure 
Ge2Me6 are used. Using a mixture Ge2Me6/Et3GeH yields NixGey crystals several 
microns in size besides the porous deposit and Ge nanowires. In the direction from 
the input of the quartz reactor to its output, the deposits on nickel substrates changed 
gradually from porous to well-developed NixGey crystals; then islands of Ge 
nanowires merging into a continuous cover. 
According to XRD, the NixGey crystals belong either to orthorhombic phase 
Ni0.67Ge0.33 (ICSD-53743) or hexagonal phase Ni0.64Ge0.36 (ICSD-87906). In 
addition, a modulated structure of Ni19Ge12 (Ni0.61Ge0.39) corresponding to (ICSD-
53749) was observed by TEM. All these phase are very close in composition and it is 
likely that their formation is influenced by the diffusivity of Ni from the substrate. 
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Luminescence of luminophores localized in a close proximity of plasmonic 
nanoparticles such as Au or Ag are known to be completely or at least partially 
quenched [1]. However, in the case of larger distances from the metal surface a 
luminescence enhancement may be observed [2,3]. In order to investigate 
nanoparticle vs. luminophore distance effects, we focused our attention on 
reproducible preparation of homogeneous and well-defined model samples. 
We prepared a number of systems [substrate – Au nanoparticles – spacer – 
luminophore] which differed by Au nanoparticles morphology. The substrates were 
microscopic cover glasses with constant thickness (specimens for fluorescence 
lifetime imaging microscopy, FLIM) and carbon-coated copper grids (specimens for 
TEM, controls). Au nanoparticles were sputter-coated on the substrate; their 
morphology was controlled by sputtering time and subsequent thermal treatment. 
The spacer layer was created by thermal evaporation of carbon. The testing 
luminophores were widely used quantum dots and ruthenium(II) tris(2,2’-bipyridine); 
those were both sprayed and drop deposited onto the sample. 
The size and the shape of Au nanoparticles were monitored by TEM and FEGSEM. 
We have demonstrated that the combination of sputter coating and thermal treatment 
yielded nanoparticles ranging from 5 nm up to several micrometers. The presence 
and homogeneity of luminophore on the surface was verified by TEM and EDX. 
Preliminary FLIM experiments showed quite inhomogeneous distribution of 
fluorescence lifetimes. Parallel TEM investigations suggested that the luminophores 
were deposited in multiple layers. Therefore, the different distances of luminophores 
from different layers might explain the observed distribution of FLIM signal. 
[1] Geddes CD et al., Fluoresc. 2002, 12, 121. 
[2] Lakowicz JR, Anal. Biochem. 2001, 298, 1. 
[3] Sokolov K et al., T. Anal. Chem. 1998, 70, 3898. 
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The prototyping of apertures for various electono-optical apparatus will be presented. 
The apertures were prepared by Ga ion (30 keV) beam milling in Quanta 3D 200i 
instrument. 
The aperture for electron lithograph of quadratic form was prepared by the etching of 
Si foil thickness of 18 micrometers. The hole 2x2 μm and 4x4 μm. The aperture 
dimension accuracy is compared to the apertures prepared by laser technology. 
Circular apertures of various diameters were prepared for electron microscopes by 
ion milling of W and Mo foil (thickness of 10 μm). It was shown the possibility to 
prepare also the conical aperture profile. 
 
Acknowledgement 
Support by VEGA grant 2/0129/ and by APVV grant 0593-11 is acknowledged. 



54 
 

25  
 
New laboratory instrument for standard and automatic 
preparation of formvar films 
 
Langhans J.1,3, Vancová M.1, Vaněček J.1, Nebesářová J.1,2 
 
1Biology Centre of ASCR, České Budějovice 
2Faculty of Science, Charles University in Prague, Praha 
3 Faculty of Science, University of South Bohemia, České Budějovice 
 
New machine for automatization and optimization of the preparation of support 
formvar films of thickness 20 nm was developed in our lab. The unit enables us to 
change fluently the speed of dipping, pulling out and floating the film from the glass 
slide. Time of wetting can be chosen from six different options. The machine can 
work in manual or in fully automatic mode. Moreover, the machine enables to keep 
required physical conditions (air humidity, temperature) by placing the device in 
nitrogen atmosphere. Logic of the unit is controlled by programmable GAL chips and 
movement is ensured by step engine. 
This machine can help us to standardize conditions and reproducibility of formvar film 
preparation. 
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In recent years, laser beam welding has become an important technique in the 
metalworking industry and is now used not only for high-tech applications but also for 
common industrial application. The microstructures of the laser beam welding joins 
can be very complicated (particularly in the case of hetero-welds) and complex and 
due to the accurate information about the crystal structure is necessary for better 
understanding the laser beam welding process. The most widely used techniques for 
inspection of crystallographic structure in polycrystals are optical microscopy (OM) 
combined with selective etching and electron backscattered diffraction (EBSD) 
method in scanning electron microscope (SEM). The weaknesses of these methods 
are insufficient spatial resolution in the case of OM (fine and ultra-fine grains are 
invisible) and time-consuming (for mapping of complex weld structure from basic 
material, trough heat affected zone to welding joint) by means of EBSD. These 
difficulties can be overcome by scanning low energy electron microscopy (SLEEM). 
Using the SEM operated at low energy electron range, the laser beam weld 
microstructures can be imaged with high spatial resolution together with extraordinary 
high contrast between differently oriented grains. 
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Scanning electron microscopy (SEM) was used for study of surface structures of 
important primate parasite - Pterygodermatites (Mesopectines) nycticebi (Monnig, 
1920) (Nematoda: Rictulariidae). It can cause a severe, often fatal diseases. Group 
Rictulariidae is associated with high morbidity and mortality of some primates kept in 
zoological parks. Hosts can have e.g. thickened intestinal wall, haemorrhagic foci and 
mononuclear leukocyte infiltration caused by Rictulariidae. Nematode female adults 
were collected at necroscopy of a Javan slow loris Nycticebus javanicus Geoffroy, 
1812 (Primates: Lorisidae) in the International Animal Rescue Centre in Ciapus, 
Indonesia. The worms were fixed in a 96% ethanol. 
Specimens were dehydrated through a graded acetone series, critical-point dried (in 
a Pelco CPD 2 critical point dryer) using liquid CO2, mounted on aluminium stubs 
with a double-sided adhesive disc, and sputter-coated with gold (in a Polaron 
Equipment LTD SEM Coating unit E5100). The samples were examined using a 
JEOL JSM-7401F FE SEM at an accelerating voltage of 4 kV. 
Microscopical observation has shown morphological features which were important at 
species identification (e.g. anterior end showing oral opening, papillae and amphidial 
pores; well defined a pair of longitudinal cuticular elements - spines in form of combs, 
whose change its pattern on different parts of body). Also structure of eggs was 
observed. 
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Confocal microscopy studies on co-cultures of various cell types are often confronted 
with the need to efficiently recognize individual cell types in a microscopic image. 
This task is routinely experimentally accomplished with by the application of 
fluorescent probes. However, if multiple fluorescent probes are required in one 
experiment, each extra dye added for cell type tracking can affect either examined 
biological processes themselves or at least data analysis, particularly if there is a 
spectral overlap with other fluorescent probes used in the experiment. To overcome 
these difficulties, computer image analysis can be applied for cell type’s classification 
to avoid the need for fluorescence tracking/staining. 
In this study, pattern recognition technique was used to identify individual cell types in 
multichannel confocal images of cell co-cultures. The cell type identification was 
performed on channel with bright field image and the knowledge of cell type was 
further used for analysis of data on channels with fluorescence images. Cell type’s 
classification process consisted of two steps. In the first step, individual cells in an 
image were automatically demarcated by active contour algorithm and the clipped 
pixel data belonging to individual cells were extracted. In the second step, extracted 
cell image was classified using machine learning based on decision tree forests. 
Decision forests data were trained using spatial cell’s features and integrating model 
of cell’s appearance by using probabilities obtained from images of each cell type 
separately. The validation of algorithm’s correctness was preformed against the 
experimental determination of cell types after fluorescent staining with fluorescent 
tracker. Machine learning approach resulted in false positive classification of cell type 
below approximately 10%, clearly indicating that this method can be reliable enough 
in comparison with fluorescence detection. 
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Sophisticated powder metallurgical techniques, e.g. aluminium foam manufacture, 
high Young’s modulus composite materials preparation, etc., often require precursor 
powders prepared by precisely controlled thermal treatment. The aim of treatment is 
usually a formation of surfacial oxide layer of desired properties. 
Results of treatment technique analysis for two selected powders are presented: 
1) Commercial titanium hydride powder, TiH2, supplied by Chemetall GmbH, 
Frankfurt (purity 98.8%, nominally <63 μm); 
2) Nitrogen atomised alloyed A5083 powder, Al(Mg), supplied by Alpoco, UK. 
The thermodynamic stability and the kinetics of observed phase transformations were 
monitored by differential thermal analysis. Microstructural analysis of treated powders 
by X-ray diffraction, scanning electron microscopy, conventional and high resolution 
transmission electron microscopy (TEM) was performed. Simple preparation 
technique for TEM samples consisting of powders embedding in resin, mechanical 
grinding and ion beam milling was used. Obtained thin foils allowed performing 
detailed powder structure analysis with an emphasis on surface oxide layer. 
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The phylum Apicomplexa includes significant unicellular parasites of humans and 
animals. One of these is the genus Cryptosporidium that is the causative agent of 
zoonotic disease of the gastrointestinal and respiratory tract, called cryptosporidiosis. 
This study compares the progress of Cryptosporidium muris infection in gastric tissue 
of laboratory rodents, BALB/c mice and Mastomys coucha. The glandular and non-
glandular parts of stomach were examined at selected time points after oral 
inoculation with a dose of 106 infective oocysts of C. muris. Rodents exhibited 
significant differences in responses to the parasitisation as well as in chronology of 
pathological changes of gastric tissue induced by the parasite. The sequence of 
individual changes during the acute phase of parasitisation, however, corresponded 
in both hosts. 
At the beginning, the gastric tissues of both hosts were irregularly affected by 
cryptosporidia invading the tissue in an island-like manner and thus sporadic foci of 
parasitisation localized within gastric pits were surrounded by large areas of healthy 
tissue. The first alterations of hosts&apos; gastric surface were noticed after 5 DPI. 
Some pits were slightly open and enlarged. At 8-10 DPI, the cryptosporidiosis 
affected a majority of the glandular part in both hosts, whereas the non-glandular part 
exhibited no changes. Pathological chnages of the tissue included an intensive 
epithelial hyperplasia and a mucosal hypertrophy without inflammatory exudates. 
The pathological changes of gastric tissue in BALB/c mice gradually retreated from 
21 DPI onwards and the complete regeneration of epithelial cells was observed at 28 
DPI. In contrast, in M. coucha, the cryptosporidiosis entered a chronic phase after 18 
DPI and all the above-described pathological alterations of parasitised tissue became 
even much more obvious. Moreover, a massive increase in the volume of the lamina 
propria caused an enlarged distance between individual affected gastric glands 
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Rapidly solidified aluminium alloys are very promising structural material. They can 
be produced by several ways such as atomization by inert gas, centrifugal 
atomisation, splash cooling or melt spinning techniques which differ in cooling rates 
and also in amount of rapidly solidified alloy that can be obtained. The melt spinning 
technique enables to produce relatively high amounts (up to 1 kg) under extremely 
high cooling rates about million Kelvin per second. The basic principle of this method 
is spurting of alloy melt on rotating cooling wheel. From this reason, the alloy 
processed by melt spinning is produced in form of thin ribbon with structural gradient 
in cross section. 
In this work, the cross section observation of AlFe6Ce1 (in wt. %) rapidly solidified 
ribbon was performed. The alloy was prepared by melting of appropriate amount of 
pure metals in induction furnace. Subsequently, the ribbon was manufactured by melt 
spinning processing with circumferial speed of cooling wheel of 20 m/s. The ribbons 
were observed by light microscope Neophot 2 (LM) and by HRTEM microscope Jeol 
JEM 3010 with LaB6 cathode operated at 300 kV (1.7 Å point resolution). 
The structural gradient of ribbon was observed. The thickness of ribbon was 
approximately 50 µm. The ultra-rapidly solidified area on the wheel side of the ribbon 
has thickness of 17 µm, according to LM image analysis. The TEM observation of 
cross-sectioned proved the same size of ultra-rapidly solidified area. It was proven, 
that the ultra-rapidly solidified area of the ribbon has very fine structure that is clearly 
distinguishable from the rest of the ribbon. 
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In last few years, we see an increased need of the preparation of extremely ultrathin 
sections with the thickness below 20 nm for low voltage variants of TEM and STEM 
working at the accelerating voltage below 5 kV. The cutting of ultrathin sections from 
biological specimens embedded in resins represents new challenge, because it is 
very difficult. Sections with this thickness are not visible on the water surface in the 
knife boat and their thickness is only estimated because is below the interference 
limit. In this study, we have tried to answer following questions: 
a) How is the preparation of extremely ultrathin sections influenced by the different 
kind of resins? 
b) How is the cutting process affected by parameters which are possible to set up at 
the ultramicrotome (cutting speed and clearance angle)? 
c) How is the cutting process influenced by the knife selection? 
Based on our results, we can confirm that the homogeneous hardness of resin blocks 
with embedded biological specimens, the size of the cutting area and the type of the 
knife are the most important parameters. They determine minimal thicknesses of 
ultrathin sections that can be achieved during the cutting process. 
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High-density polyethylene (HDPE) with ultra-high molecular weight (UHMWPE) is 
used in arthroplasty as a bearing material in total joint replacements (TJR). In order 
to improve polyethylene wear resistance, which is one of the life-limiting factors of 
TJRs, the polymer is crosslinked by ionizing radiation. This contribution is focused on 
microscopic characterization of gamma-irradiation-induced changes of polyethylenes 
(PE) with lower molecular weights (Mw). We plan to extrapolate the observed effects 
and compare the properties of model, lower molecular weight PEs and real-
application UHMWPEs. 
Two types of PE with lower Mw were used: HDPE (standard high-density PE) and 
HMWPE (high molecular weight PE). The samples were gamma-irradiated (100 kGy, 
low oxygen atmosphere, without subsequent thermal treatment) and characterized by 
the microscopic methods: electron microscopy (TEM, SEM), infrared microscopy 
(IRm), and microhardness (MH). Advantage of these methods consists in their 
suitability for local properties characterization of real, UHMWPE liners of TJRs. 
Crystalline lamellae in the amorphous PE matrix were observed by SEM and TEM. 
We demonstrated that our method of lamellae visualization (oleum staining; tested on 
UHMWPEs; ref. [1]) is applicable also to lower molecular weight polyethylenes 
(HDPE and HMWPE). The micrographs proved that lamellae in HDPE form banded 
spherulites, while in HMWPE they exhibit random orientation; the thickness of 
lamellae was approximately the same for all samples. According to IRm, the overall 
crystallinity (CR) decreased both due to higher Mw and gamma-irradiation. As the 
lamellar thickness was more-or-less constant (seen in SEM and TEM), the decrease 
in CR (detected by IRm) was accompanied by a decrease in MH, which was in 
excellent agreement with theoretical predictions [2]. 
References: 
[1] Stara H et al. Journal of Macromolecular Science B 47 (2008) 1148. 
[2] Calleja FJ et al. Microhardness of Polymers (Cambridge, 2000), p. 80. 
 
Acknowledgement 
NT12229-4/2011, TA01011406, TACR TE01020118. 
 



63 
 

34  
 
Simulation of electron trajectories in thin foils and 
electromagnetic fields of STEM. 
 
Novotný P., Konvalina I., Mika F., Müllerová I. 
 
Department of Electron Microscopy, Institute of Scientific Instruments of the ASCR, v. 
v. i., Brno, Czech Republic 
 
Knowledge of angular and energy distribution of Transmitted Electrons (TE) is very 
important for the understanding of image formation in Scanning Transmission 
Electron Microscopy (STEM). Monte Carlo (MC) simulations are mostly used for 
theoretical study of these distributions. In this work the Casino [1] and the SEM [2] 
(based on Geant4 [3]) software were used for carrying out the simulation of electron 
propagation through thin foils. In both of them, elastic collisions which are responsible 
for angular distribution are calculated using tabulated Mott cross-sections. 
Implementations of inelastic collisions which are responsible for electron energy 
losses are different in these programs and lead to different energy distributions of 
TEs. 
In order to study image contrast it is necessary to simulate real arrangement of 
specimen chamber including magnetic field of objective lens and electrostatic field 
between specimen stage and STEM detector. TEs, the angular and energy 
distributions of which are given by MC simulations, are traced in SIMION [4] and 
EOD [5] software which allows to simulate trajectories of electrons in electromagnetic 
fields. 
In the last stage, detector geometry was incorporated into the simulations and the 
acquired data were compared with experiments performed on MAGELLAN 400 [6] 
equipped by a multisegment semiconductor STEM detector. Au, W, Cr, Si, and C 
foils of 100 nm thickness were used for the study in the primary electron energy 
range of 15-30 keV. 
[1] Demers H. et al,Scanning 33 (2011), p. 135. 
[2] Kieft E., Bosch E., Journal of Physics D: Applied Physics 41(2008), p. 1. 
[3] Agostinelli S. et al., Nucl. Instr. and Meth. A 506 (2003), p. 250 
[4] Dahl D. A., Int. J. Mass Spectrom. 200 (2000), p. 3. 
[5] Zlámal J., Lencová B., Nucl. Instr. and Meth. A. 645 (2011), p. 278. 
[6] www.fei.com 
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We present two- and three-dimensional arrays of aligned gold nanorods (GNRs) on 
transparent substrate self-assembled by controlled drying from aqueous colloidal 
solution. Single domains are big enough to identify them under white-light 
conventional microscope. The optical microscope images are correlated to scanning 
electron microscope micrographs of the same area to distinguish between patches 
with differing rod orientation and the far-field optical response of coupled plasmonic 
field. GNR are synthesized by well-known seeded growth method and used in the 
form of colloidal solution with cetyltrimethylammonium bromid (CTAB) as stabilizing 
surfactant. We utilize self-assembly of GNRs in aqueous environment using simple 
system of GNR/CTAB/water. Our method does not require laborious chemical 
modifications of nanorods, e.g. the grafting of polymers onto GNRs, CTAB bilayer 
exchange, or use of co-assembly methodology with additives. This anisotropic 
metallo-dielectric composite is a step towards the preparation of three-dimensional 
metamaterial. 
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Nucleated polymer crystallization is used to fine-tune the morphology and properties 
of semicrystalline synthetic polymers, such as polyethylene and polypropylene. The 
polymer crystallization rate is increased by numerous substances (nucleating 
agents), but also the substrate surface impacts on the crystallization process. The 
nucleation facilitates the formation of crystal nuclei, which results in higher 
concentration of nucleation centers and smaller average size of spherulitic crystals 
[1]. 
We investigated crystallization of isotactic polypropylene (PP; Mosten GB005) on 
three different surfaces: microscopic cover glass, atomically flat mica, and highly 
oriented pyrolitic graphite (HOPG). Moreover, mica surface was covered with 
vacuum-sputtered gold nanoparticles, whose morphology was controlled by a 
combination of sputtering time and thermal treatment [2], commercial titanium 
dioxide, titanate nanotubes (TiNT) [3], and commercial alpha-nucleating agent 
(Hyperform HPN-68). 
PP film (350 um) was placed on a substrate, molten at 200 C and isothermally 
crystallized at 120 C. The concentration of nucleation centers was determined by 
microscopic methods: The PP films were removed from the substrates, etched with 
permanganic mixture [4], sputtered with platinum and observed by FEGSEM. 
FEGSEM micrographs of PP surfaces crystalized on clean substrates showed that 
PP crystallization is affected only by HOPG, while glass and mica did not influence 
the size of spherulites. The impact of Au nanoparticles deposited on mica on PP 
crystallization was very weak, which was in agreement with our previous work [1]. 
TiNT and commercial alpha-nucleating agent exhibited strong nucleation effect. 
References: 
[1] Pavlova E et al.: J. Polym. Sci., Part B: Polym. Phys. 49(2010) 2504. 
[2] Tracz et al.: Eur. Polym. J. 41 (2005) 501. 
[3] Kralova et al.: Mater. Chem. Phys. 124 (2010) 652. 
[4] Slouf et al.: J. Biomed. Mater. Res. B Appl. Biomater. 85 (2008) 240. 
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Surface-enhanced Raman scattering spectroscopy (SERS) is a special method of 
Raman spectroscopy providing a giant signal enhancement (above 106) for 
molecules adsorbed onto a suitably roughened metal surface allowing even single 
molecular detection in some cases. The SERS-active surface plays a key role in any 
application of SERS spectroscopy and thus since the discovery of SERS, a broad 
variety of substrates have been prepared and tested. The most commonly used 
metals are silver and gold because of suitable surface plasmon (SP) resonance 
frequencies and optical extinction characteristics to give effective enhancement with 
visible excitation. SERSactive metal surfaces with highly controlled structural and 
optical properties were designed using theoretical approches and prepared via 
bottom-up methods and reactive ion etching (RIE). Micro- and nanoscopic 
characterization of these materials appear to be a critical etap in SERS-active 
substrates developtment. 
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Standard procedures for preparation of plant tissues for ultrastructural investigations 
include initial fixation with a buffered fixative (usually 3-5% glutaraldehyde), 
postfixation in osmium tetroxide, dehydration in ethanol or aceton, infiltration and 
embedding with resins (often Spurr or Epon). The amount of processing time varies 
from several hours with microwave-assisted sample preparation to about three days 
when performed manually. Sometimes, when large amount of samples is picked at 
once (e.g. in seasonally growing beech leaves), the necessity to store samples at 
some stage of chemical fixation may arise. In the present study we stored samples of 
beech leaves for eight weeks at three different stages of the chemical fixation 
procedure: a) 5% glutaraldehyde, b) distilled water after postfixation with osmium 
tetroxide, c) 35% ethanol after postfixation with osmium tetroxide. One set of samples 
was processed manually without delay. Samples stored for eight weeks were then 
processed using microwave tissue processor and embedded into Spurr´s epoxy 
resin. Examination of ultrathin sections in transmission electron microscope revealed 
that chloroplast ultrastructure was best preserved after storage in 5% glutaraldehyde 
when followed by microwave-assisted processing via aceton as a dehydration agent. 
When ethanol was used as a dehydration agent, precipitates of osmium tetroxide 
were observed. 
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Vinculin (VCL) is a member of proteins described as molecules responsible to sense 
the mechanical properties of the extracellular environment. Vinculin 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. This, in turn, is considered prerequisite for the 
development of malignant tumors. Till present the presence of VCL was described in 
U2OS 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 developmental stages (III-XII). 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 I, when producing secondary spermatocytes.During the meiotic division cell 
undergoes extensive changes in shape, size and movement. The cytoskeleton, which 
comprises actin, microtubules and intermediate filaments, is believed to function in 
these cellular events. 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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glands after a bloodmeal 
 
Strnad M.1,2, Vancová M.1, Rego R. O. M.1, Grubhoffer L.1,2, Golovchenko M.1, 
Nebesářová J.1,3 
 
1Institute of Parasitology, Biology Centre of the AS CR, v.v.i., České Budějovice, 
Czech Republic 
2Faculty of Science, University of South Bohemia, České Budějovice, Czech 
Republic 
3Faculty of Science, Charles University, Prague, Czech Republic 
 
Lyme disease is the most common tick-borne disease in the Northern Hemisphere. If 
not diagnosed early and treated appropriately, the disease may lead to severe 
cardiovascular and neurological complications. 
B. burgdorferi is the causative agent of this disease. Its natural enzootic cycle usually 
occurs as follows: each developmental stage of tick feeds on a host. During the blood 
feeding on an infected host the spirochetes reach the tick gut and stay confined to it. 
After the molting step the next developmental stage is searching for a second host. 
The new bloodmeal triggers the spirochetes to multiply within the midgut and traverse 
the gut endothelium in a highly organized manner. They finally disseminate through 
the hemocoel up to the tick salivary glands and into the new host. The goal of our 
study was to find whether B. burgdorferi is capable of reaching the tick salivary 
glands during the first feeding period in uninfected ticks. 
The uninfected adult Ixodes ricinus ticks were fed by blood containing >1 x 107 
spirochetes/mL using an in-vitro feeding assay designed for hard ticks. The ability of 
low- (<7) and high-passage (>15) B. burgdorferi to invade the salivary glands was 
examined. 
Using confocal laser microscopy to image the spirochetes, we observed that the 
high-passage bacteria were unable to disseminate into the tick salivary glands. 
However, we were able to localize the low-passage spirochetes on the surface of the 
salivary glands. 
Our data suggest that B. burgdorferi sensu stricto has the ability to traverse the tick 
gut and migrate straight to the salivary glands during a single tick feeding. Our results 
bring new insigths on the survival and adaptation of the Lyme disease spirochete 
within the tick vector and on transmission event to a new mammalian host. 
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The nanoindentation techniqe was developed in the mid-1970s to mesure the 
hardness of small volumes of material. We applied this technique for the study of 
mechanical properties of nanoporous molybdenum films prepared by magnetron 
sputtering at relativelly high Ar pressure [1]. Nano-Hardness Tester NHT (CSM 
Instruments) was used for nanoindetation. Cross-sectional TEM specimen was 
prepared in Quanta 3Di instrument by Ga ion beam etching. The TEM analysis 
confirmed the plastic deformation of film and densification of Mo film in the immediate 
vicinity of the indent. The pores (observed in the starting specimen) disappeared. The 
load-displacement curves for nanoindentation test are interpreted by observed 
deformations in the indent region. 
[1] Vávra, I., Križanová, Z., Dérer, J., Humlíček, J., : Vacuum 86 (2012) 742-744. 
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Three-dimensional (3D) super-resolution microscopy, using a biplane detection 
scheme, termed biplane photo-activated localization microscopy (Biplane FPALM), 
enables imaging of volumes as thick as whole cells [1]. We have imaged 3D 
mitochondrial network of hepatoma HepG2 cells, visualized either with an Eos-
conjugate of genetically altered FIS1tr protein (so not to induce mitochondrial fission), 
as a marker of the outer membrane, or via the intermembrane space with 
overepressed genetically altered lactamase-beta protein (LactB) conjugated with 
Eos. 3D BiplaneFPALM distinguished a hollow character of mitochondrial reticulum 
tubules when visualized by Eos-FIS1tr. Upon network fragmentation, hollow max ~2 
micrometer spheres occurred. LactB marker was able to stain both peripheral 
intermembrane space and intracristal space. Thus the 3D superresolution imaging in 
combination with specific mitochondria morphology markers allows distinction of 
submitochondrial compartments which is impossible by conventional confocal 
imaging. 
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The spectroscopic technique based on surface-enhanced Raman scattering (SERS) 
has attracted considerable scientific interest due to the combination of its extreme 
sensitivity, in certain cases reaching single-molecule detection limits, and the 
specificity of Raman spectra. For molecules adsorbed on noble metal nanostructures, 
Raman signal enhancement of several orders of magnitude can arise as a result of 
localized surface plasmon resonance (LSPR). This effect can be observed when the 
frequency of light irradiating the metal surface matches the resonant frequency of 
conduction electrons in the nanostructure. Since this frequency is determined by the 
geometry and size of the nanostructure, it may be intentionally shifted to the spectral 
range suitable for specific applications. However, the use of SERS in many 
applications is limited by the properties of the nanostructure surfaces, so-called 
SERS substrates, especially by the insufficient homogeneity of the enhancement. 
Using self-assembled dielectric spheres as templates, we prepared periodic SERS 
substrates, composed of hexagonally ordered gold semishells, which provide both 
high and homogenous enhancement over the whole surface. The LSPR frequency of 
the semishells may be tuned by several parameters, such as its height, the original 
sphere diameter, or thickness of the gold layer. The functionality of our substrates 
was verified by measuring SERS spectra of various molecules. 
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Artificial nucleation of polymers is frequently studied because it shortens the 
solidification, decreases the size of spherulitic crystals, and modifies final properties 
[1,2]. However, there are just a few studies dealing with nucleated crystallization of 
polyoxymethylene (POM), although it is quite common synthetic polymer [1,2]. 
In this work, we employed our recently-developed sandwich method [2,3] and 
prepared several POM sandwich samples (two 50 um POM films with nucleant layer 
between them): empty sandwich (POM/0, control), sandwich with gold nanoparticles 
(POM/Au), sorbitol derivative (POM/DBS), and talc microparticles (POM/Talc). The 
evaluation of nucleating activity was carried out by polarized-light microscope (PLM; 
Nikon Eclipse 80i) equipped with a heating stage (Linkam THMS 600/TMS 9). The 
samples were molten (180 °C for 5 min) and isothermally crystallized (154 °C till the 
end of crystallization). 
As expected, samples without nucleant showed random growth of spherulites and 
samples with a nucleant layer exhibited different behaviour. The rate of crystallization 
increased in the row: POM/0 = POM/Au < POM/DBS < POM/Talc. The increase in 
intensity of polarized light with time was proportional to the increase of crystallinity 
and could be interpreted in terms of Avrami theory [4]. Its parameters (t1/2, n, k; [4]) 
were obtained by fitting the experimental data with Avrami equation and their 
changes corresponded to computer simulations. 
This study is focused on demonstration that the sandwich method can be used for in-
situ observation of nucleated polymer crystallization in connection with a microscopic 
technique, which brings advantage of direct observation of crystallization in small 
samples. 
[1] R. Masirek, et al, Eur Polym J 46 (2010), 1436. 
[2] M. Slouf, et al, J Appl Polym Sci 125 (2012), 4338. 
[3] E. Pavlova, et al, J Macromol Sci, Phys, 49 (2010), 392. 
[4] M. Avrami, J Chem Phys, 9 (1941), 177. 
 
Acknowledgement 
Support through grants GACR P205/10/0348 and TACR TE01020118 is 
acknowledged.  



74 
 

45  
 
Adipokinetic hormones in CNS of Pyrrhocoris apterus 
(Heteroptera, Insecta):  post-embedding immuno-electron  
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Dozens of peptidic neurohormones have been identified in insects so far. 
Adipokinetic hormones (AKH) are one of the best-defined groups among them. Their 
main function is a stimulation of insect metabolism and regulation of homeostasis. 
AKHs are synthesized and released from the corpus cardiacum (CC), an endocrine 
retrocerebral gland situated near the brain, however, small amounts of the hormone 
have been identified also in the brain itself. Interestingly, a role of AKH in the brain is 
not satisfactory elucidated. To solve this problem we studied a gene structure and 
subcellular immunolocalization of AKHs in the CNS (brain, CC) of the firebug P. 
apterus which possesses two AKHs. Preprohormones of those neuropeptides share 
93% amino acid similarity and 84% amino acid identity. Confocal microscope 
observation of whole-mounted CNS showed AKH intensive immunoreaction in CC, 
and isolated reaction in bodies and axons of neurones scattered within the whole 
brain. For immunoelectron microscopy brains were fixed in phosphate buffered 4% 
formaldehyde (EM Grade), dehydrated in a series of ethanols and embedded into 
Epon-araldite resin or into LR White resin. Ultrathin sections were incubated with a 
polyclonal rabbit anti-Pyrap-AKH (1:100 and 1:500) and after rinsing in buffer also in 
anti-rabbit secondary antibody (produced in goat, Sigma-Aldrich) conjugated with 
colloidal gold (10 nm). Immunodetection on ultrastructural level revealed presence of 
AKH in specialized granules of neurones situated near the neural lamella; the 
reaction seems to be missing in inner parts of neuropiles.  
Supported by the grant GACR P501/10/1215 (DK). 
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NOTICE: For proper operation, follow the instruction manual when using the instrument.

Specifications in this catalog are subject to change with/or without notice, as Hitachi High-Technologies Corporation continues to develop the latest 
technologies and products for our customers.

Tokyo, Japan
http://www.hitachi-hitec.com/em/world/
24-14 Nishi-Shimbashi 1-chome, Minato-ku, Tokyo, 105-8717,  Japan
Tel: +81-3-3504-7111  Fax: +81-3-3504-7123

Printed in Japan (H) HTD-E000 2008.7

For further information, please contact 
your nearest sales representative.

SE Image (Upper detector) LA-BSE Image (Upper detector)

Sample : AlTiC sub. (Al2O3-TiC)
Observation of
uncoated AlTiC. 

Thanks to Hitachi’s
proven and patented
E×B, the LA-BSE
image shows surface
topography and com-
posite contrast infor-
mation by suppress-
ing secondary elec-
trons.

SE Image (Upper detector) HA-BSE Image (Top detector)

Sample : Blu-ray DVD disc
Observation of
Blu-ray DVD disk
at 1kV. 

Surface morphology
of  the recording track
is observed in SE
image mode while
recording mark and
channeling contrast
of recording layer are
clearly shown with
HA-BSE mode.

SE Image (Top detector) SE + BSE Image (Upper detector)

Sample : Au particles on Carbon
Observation of gold
particles on carbon
substrate at a land-
ing voltage of 100V.

SE image obtained
from the Top detec-
tor shows smudges
in black color on gold
particles and carbon
substrate. SE+BSE
image obtained from
Upper detector shows
greater topographic
information. 



New and innovative nanotechnology materials continue to challenge the pursuit of high res-
olution electron imagining and signal detection systems.  With increasing importance, the
analyst must have flexibility to easily select the appropriate operating parameters including
the optimum electron detection systems in order to maximize the necessary surface and
sub-surface information provided by the secondary and backscattered electron signals.
Hitachi, pioneer of the semi-in-lens FE-SEM, is proud to introduce a new signal detection
system based on Hitachi’s proven and patented E×B filter.  Secondary and Backscattered
electron signal collection efficiency and flexibility to mix and filter signals has been greatly
improved, especially at low and ultra low accelerating/landing voltages. 

1. New triple-detector signal detection system
● Deceleration observation mode

Shallow surface information is  obtained from SE-
based signals by Top detector utilizing ultra-low land-
ing voltage detecting the signals down to very-low
energy.  

● Standard observation mode
HA-BSE signal information under normal observation
mode yields elemental contrast and channeling contrast
while suppressing surface topographical information.  

2. Selection of chamber and stage
Type-I :  3-axis motor drive or 5-axis motor drive

X : 0 – 50mm,  Y : 0 – 50mm
Type-II :  5-axis motor drive

X : 0 – 110mm,  Y : 0 – 110mm

3. 24 type wide screen LCD monitor

SU8000 Type II

UHR FE-SEM

* FE-SEM : Field Emission Scanning Electron Microscope
* Image on the monitor is an insert at printing.

HA-BSE/LA-BSE signal detection
at low accelerating voltage

Top detector
(HA-BSE detection) Upper detector

(SE/LA-BSE detection)

E×B (Patented)

Signal conversion
electrode

Specimen

SE
BSE

SE/BSE signal detection 
at ultra-low landing voltage

Top detector
(SE detection) Upper detector

(SE+BSE detection)

E×B (Patented)

Signal conversion
electrode

Specimen

SE
BSE


