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^^^^^^^™ MINISTERSTVO SKOLSTV OPVzdelavani

TOndVC EVROPSKAUNIE pro konkurenceschopnost

INVESTICE DO ROZVOJE VZDELAvANI

ZPRAVA O PRUBEHU A VYSLEDCICH SLUZEBNI CESTY

Podpora lidskych zdroju a transferu znalosti v podminkach mezinarodni spoluprace vedeckych tymu
Registracni cislo projektu: CZ.1.07/2.3.00/20.0103

Ucastnik/ ucastnici cesty: Ing. Vilem Nedela, PhD,

Termin a misto cesty: 27-28. 1. 2012, Gratz

Ucel cesty: Ucast na jednani o moznostech vyuziti modifikovanych DLC vrstev pro zlepseni vlastnosti

biochemickych senzoru.

Odkaz na webove stranky / letacek: http://www.medunigraz.at/

Popis licasti (s ohledem na klicove aktivity a propagaci projektu):

Jednani a exkurze na pracovisti univerzity bylo organizovano na zaklade spolecneho projektu ,,Nova

generace elektrochemickych senzoru a biosenzoru s vyuzitim tenkych modifikovanych DLC vrstev"

financovaneho Ministerstvem prumyslu a obchodu v projektu TIP FR-TI1/118. Pfijemcem projektu je

firma BVT Technologies, a.s. Cilem ucasti na tomto jednani bylo rozsifeni technickych znalosti

v oblasti pouziti biosenzoru v praxi a navazani kontaktu se zastupci univerzity. V neposledni fade byla

take provedena propagace naseho projektu.

Ziskane poznatky (odborne, vzdelavaci, kontakty)

Jednani pfineslo mnoho zkusenosti jak v oblasti odborne, tak i v oblasti manazerskeho fizeni a vedeni

mezinarodnich projektu. V oblasti odborne, byly diskutovany moznosti pouziti DLC vrstev pro zlepseni

vlastnosti pracovnich elektrod elektrochemickych senzoru, pouzivanych pro cyklickou voltametrii.

V ramci navstevy probehla take kratka schuzka Evropskeho projektu, jehoz partnerem je jak Univerzita

v Gratzu, tak take firma BVT Technologies, a.s., s jejimiz zastupci byla cesta realizovana. Firma BVT

Technologies, a.s. je spolupracujici firmou v fesenem projektu OPVK CZ.1.07/2.3.00/20.0103 ajeji
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podpora projektu je zminena v nejedne tiskove zprave o projektu. Firma BVT Technologies, a.s.

uhradila Ing. Vilemu Nedelovi, Ph.D veskere cestovni naklady na tuto cestu a tyto naklady proto

nezatizily projekt. V ramci jednani Dr. Nedela seznamil pfitomne s hlavnimi cily projektu

CZ.1.07/2.3.00/20.0103 a obecneji ho prezentoval.

Popis vyuzitf ziskanych poznatku pro projekt

V ramci jednani byly diskutovany moznosti spoluprace fesitelskeho tymu projektu s vedeckymi tymy

univerzity v Gratzu. Byla zvazovana moznost podani spolecneho evropskeho projektu, popfipade

realizace dilci spoluprace v oblasti elektronove mikroskopie.

VBrnedne:30.1.2012

Michaela Stankova
(manazerka aktivity c.2)

Ing. Vilem Nedela Ph.D
(hlavnf manazer projektu)
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INVESTICE DO ROZVOJE VZDEUWANl

ZPRAVA O PRUBEHU A VYSLEDCICH CESTY

Podpora lidskych zdroju a transferu znalosti v podminkach mezinarodni spoluprace vedeckych tymu
Registracni cislo projektu: CZ.1.07/2.3.00/20.0103

Ucastnik/ ucastnici cesty: Vladislav Krzyzanek, Kamila Dobranska
Tennin a misto cesty: 21.-31.01.2012, Zurych a Basilej
Ucel cesty: vzdelavani v oblasti specialnich technik pfipravy vzorku, odborne diskuse,

pfiprava projektu

Odkaz na webove stranky/letacek: http://www.emez.ethz.ch a http://www.c-cina.unibas.ch

Popis ucasti (s ohledem na klicove aktivity a propagaci projektu)
Teoreticke a prakticke vzdelavani se v oblasti specialnich technik pf ipravy biologickych vzorku pro
elektronovou mikroskopii (soucast aktivity c. 1)

Ziskane poznatky (odborne, vzdelavaci, kontakty)
Zurych: Mini-kurz specialnich kryo-metod pf ipravy biologickych vzorku pro SEM, jehoz se zucastnily
tymy z UPT a Ustavu lekaf ske fyziky a biofyziky z University Miinster.
Odborne diskuse s vedoucim pracoviste Dr. Rogerem Albertem Wepfem, a vedeckymi pracovniky - Dr.
Elisabeth Gubler Miillerovou, Dr. Heinzem Grossem a Dr. Anne Greet Bittermanovou. Pfedmetem
mini-kurzu a cetnych diskusi byly jak nove metody pf ipravy, tak snimani vzorku. Specialni technikou
byly vybrane aplikace pomoci jednouceloveho STEM mikroskopu HD-2700 (Hitachi).
Basilej: Ucast na schuzce o strategii pracoviste C-CINA (Univ. Basel) v mefeni molekularni hmotnosti
pomoci STEM techniky a pfipadneho zacleneni UPT do feseni (Prof. Andreas Engel (feditel Cleveland
Center for Membarne and Structural Biology, Ohio/USA), Prof. Henning Stahlberg (feditel C-CINA) a
jejich spolupracovnici); nove metody ve STEM mef eni a pfiprave vzorku (Dr. Philippe Ringler, Dr.
Shirley A. Miillerova).

Popis vyuziti ziskanych poznatku pro projekt
Kvantitativni charakterizace biologickych vzorku pomoci transmisniho modu v rastrovacim
elektronovem mikroskopu (STEM) je jednou z klicovych cinnosti aktivity c. 1 projektu. Mini-kurz
v Curychu byl velmi pfinosnym praktickym skolenim technik pf ipravy vzorku, ktere se zavadeji na
UPT. Pobyt na ETH Curych byl rovnez vyuzity k odbornym diskusim ohledne budouci spoluprace.
Behem pobyt na Univ. Basel (C-CESTA) byla nastinena dalsi spoluprace.

VBrnedne3.2.2012

podpis ucastnika/u



THE U N I V E R S I T Y OF
WESTERN AUSTRALIA
Achieving International £ • • . . , : , .

Professor Brendan J Griffin

Centre for Microscopy, Characterisation &
Analysis

M010, 35 Stirling Highway, Crawley, WA 6009,
Australia

T +61 8 6488 2739
F +61864881770
M +61(0)409104096
E brendan.griffin@uwa.edu.au
www.cmca.uwa.edu.au
CRICOS Provider Code: 00126G

26th October, 2012

Dr. Vilem Nedela
Inst. Sci. Instruments, Academy of Sciences of the Czech Republic

Czech Republic

Dear Dr. Vilem Nedela,

On behalf of the Organising Committee I would like to invite you to attend the 10th Asia-Pacific
Microscopy Conference, 22nd Australian Conference on Microscopy and Microanalysis and the 2012
International Conference on Nanoscience and Nanotechnology, to be held in Perth Australia from
5th - 9th February, 2012 (http://www.apmc-10.org ).

Professor Matsuda has identified the great contribution you could make to the Conference as an
"Invited Speaker" in the session:

M-10 Symposium honouring Professor Makoto Shiojiri

Format Oral invited speaker
Support None

I invite you to present your recent work in an oral format. The abstract should be submitted by 31st
October but can be accepted up to 28th November, 2011.

Our Symposium will start on the Tuesday am, 7 February 2012 with an expectation that it will run all
day and perhaps into the Wednesday, 8 Feb. 2012 depending on the number of presentations.
Thank you very much for your kind contribution for this symposium and I am looking forward to see
you in Perth.

Yours sincerely,

Brendan Griffin

Co-chair

Brendan J. Griffin FMSA
Professorial Fellow in Microscopy
General Secretary - International Federation of Societies for Microscopy (IFSM)
Executive Member - Council of Asia-Pacific Societies for Microscopy (CAPSM)
Past-President - International Union of Microbeam Analysis Societies
Co-Chair - 10th Asia-Pacific Conference on Microscopy, Perth 2012 & ICONN 2012 & ACMM-22



n i'.iLii,'
evropsky
socialnf

^_ ^_ . Ar-* ~ fvu SM i o ) d no j v \.̂  ors^Ji_o i v i t w yfutnaviiiit
•̂  ̂ ^ fond V OR EVROPSKAUNIE MLADEZE A TELOVYCHOVY pro konkwenceschopnost

INVESTICE DO ROZVOJE VZDELAVANI

ZPRAVA O PRUBEHU A VYSLEDCICH SLUZEBNI CESTY

Podpora lidskych zdroju a transferu znalosti v podminkach mezinarodni spoluprace vedeckych tymu
Registracni cislo projektu: CZ.1.07/2.3.00/20.0103

Ucastnik/ ucastnici cesty: Ing. Vilem Nedela., Ph.D, Doc. Ing. Josef Jirak, CSc.

Termin a misto cesty: 5 - 9.2. 2012, Perth, Australie

Ucel cesty: Ucast na asijsko-pacifickem mikroskopickem kongresu ACMM 227 APMC 107 ICONN

2012

Odkaz na webove stranky / letacek: http://www.acmm-22.org

Popis ucasti (s ohledem na klicove aktivity a propagaci projektu):

^Conference byla navstivena v ramci aktivity c. 2 - Mobilita vedeckovyzkumnych pracovniku UPT.

Cilem ucasti na kongresu bylo zejmena pfednest zvanou pfednasku Ing. Vilema Nedely, Ph.D na tema

,,New detection systems of secondary and backscattered electrons for environmental scanning electron

microscopes". Pfednaska byla pfednesena v ramci prestizni sekce venovane vyznamnemu vedci,

profesoru Makotu Shiojirimu.

Dalsim cilem navstevy kongresu bylo rozsifeni technickych znalosti v oblasti mikroskopie, navazani

kontaktu se zastupci firem a dalsimi ucastniky pfednasek. V neposledni fade byla take provedena

propagace naseho projektu.

Ziskane poznatky (odborne, vzdelavaci, kontakty)

Z sirokeho spektra pfednasek byly z tematiky feseni v ramci projektu OPVK zajimave zejmena

pfednasky Atomic Resolution Imaging in Scanning transmission Electron Microscopy Using Detectors

in Real Space Joanne Etheridge (Monach Centre For Electron Microscopy),Sorin Lazar, Christian

Dwyer, Multi-Beam Microscopy David Joy (Invited) (University of Tennessee), A New Electron

Detection System in FE-SEM for Characterization of Fine Structures of Nanomaterial Shunsuke
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UPT
AVCR
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ASAHINA (JEOL Ltd), Yusuke SAKUDA, Manabu SAITO , Kenichi TSUTSUMI, Hiroyoshi

KAZUMORI, Fredi Schiith, Osamu Terasaki a fada dalsich. The Contrast Mechanisms of LL-BSE

Electrons from Hybridization & Band Gaps Heiner Jaksch (Invited) (Carl Zeiss NTS GmbH)

Popis vyuziti ziskanych poznatku pro projekt

Jazykem kongresu byla anglictina. Po skonceni workshopu probihala diskuse s pfednasejicimi a

dalsimi ucastniky z akademicke, ale i firemni sfery. V ramci aktivit projektu byly feseny zpusoby a

technicka feseni energiove filtrace detekovanych elektronu v rastrovacich elektronovych mikroskopech

ruznych firem. Nekolik hodin jsme venovali praktickym demonstracim mikroskopu od firmy TESCAN

a JEOL. Na mikroskopech jsme meli moznost zobrazit vlastni vzorky.

VBrnedne: 24.2.2012

Vypracoval: V. Nedela a Josef Jirak

Michaela Stankova
(manazerka aktivity c.2)

Ing. Vilem Nedela Ph.D
(hlavnf manazer projektu)
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INVESTICE DO ROZVOJE VZDELjWANI

ZPRAVA O PRUBEHU A VYSLEDCICH CESTY

Podpora lidskych zdroju a transferu znalosti v podminkach mezinarodni spoluprace vedeckych tymu
Registracni cislo projektu: CZ.1.07/2.3.00/20.0103

Ucastnik/ ucastnici cesty:
Termin a misto cesty:
Ucel cesty:

Kamila Dobranska
27.2. - 2.3. 2012, Ceske Budejovice
Skoleni v oblasti kryo-metod v elektronove mikroskopii

Odkaz na webove stranky / letacek: http://www.paru.cas.cz/lem/cs/projekty2.php

Popis ucasti (s ohledem na klicove ahtivity a propagaci projektu)

Teoreticke skoleni a prakticke ukazky mikroskopie zmrazenych biologickych preparatu, ziskavani

novych poznatku ohledne pfipravy senzitivnich vzorku, zejmena bakterialnich a kvasinkovych biofilmu.

Navazovani pracovnich vztahu a spoluprace s pracovniky Biologickeho centra AV CR.

Ziskane poznatky (odborne, vzdeldvaci, kontakty)

Ziskani novych poznatku ohledne pfipravy biologickych vzorku pomoci zmrazeni v kapalnem dusiku a

vyuziti techto metod ke studiu struktury biofilmu tvofenych Staphylococcem epidermis a Candidou.

Cenne byly i konzultace s pani Ing. Janou Nebesafovou, Csc. a dalsimi odbornymi pracovniky

laboratofe.

Popis vyuziti ziskanych poznatku pro projekt

Nove poznatky budou vyuzivany ke studiu biologickych preparatu pomoci elektronove mikroskopie a

take mohou najit uplatneni pfi ziskavani dalsi spoluprace popf. projektu zamefenych na tuto

problematiku.

VBrnedne 5.3.2012

podpis ucastnika/u

Podpora lidskych zdroju a transferu znalosti v podminkach mezinarodni spoluprace vedeckych tymu
Registracni cislo projektu: CZ.1.07/2.3.00/20.0103

TENTO PROJEKT JE SPOLUFINANCOVAN Z EVROPSKEHO SOCIALNIHO FONDU A STATN13BO ROZPOCTU CESKE REPUBLIKY.
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ZPRAVA O PRUBEHU A VYSLEDCICH CESTY

Podpora lidskych zdroju a transferu znalosti v podminkach mezinarodni spoluprace vedeckych tymu
Registracni cislo projektu: CZ.1.07/2.3.00/20.0103

Ucastnik/ ucastnici cesty: Vladislav Krzyzanek
Termin a misto cesty: 11.-18.03.2012, Munster (Nemecko)
Ucel cesty: vzdelavani v oblasti specialnich technik pfipravy vzorku, experimenty,

odborne diskuse, pfiprava projektu

Odkaz na webove stranky/letacek: http://impb.uni-muenster.de/ a http://www.uni-muenster.de

Popis ucasti (s ohledem na klicove aktivity a propagaciprojektu)
Teoreticke a prakticke vzdelavani se v oblasti specialnich technik pfipravy biologickych vzorku pro
elektronovou mikroskopii a experimenty kvantitativni STEM (soucast aktivity c. 1)

Ziskane poznatky (odborne, vzdeldvaci, kontakty)
Podstatna cast pobytu na universite v Miinsteru byla na oddeleni elektronove mikroskopie Ustavu
lekafske fyziky a biofyziky. Se specialisty na pfipravu biologickych a jinych sensitivnich vzorku byly
probrany pokrocile metody pfipravy vzorku. Znacna cast pobytu byla venovana experimentum, zejmena
kvantitativnimu zobrazovani v temnem poli na mikroskopu S-5000 (Hitachi) pomoci velmi sensitivniho
detektoru domaci vyroby. Studovanymi vzorky byly certifikovane zlate a polysterenove nanokulicky a
korpuskularni bakteriociny. U techto vzorku bude pocitana jejich molekulova hmotnost.
Byla zorganizovana fada odbornych diskusi k navazani/pokracovani spoluprace, zejmena s feditelem
ustavu Prof. Jiirgenem Klingaufem, vedouci oddeleni polymeru Prof. Monikou Schonhoff, vedouci
laboratofe elektronove mikroskopie Max-Planck-Institut fur molekulare Biomedizin a PD Dr. Ursulou
Rescher (Zentrum fur Molekularbiologie der Entziindung).

Popis vyuziti ziskanych poznatku pro projekt
Kvantitativni charakterizace biologickych vzorku pomoci transmisniho modu v rastrovacim
elektronovem mikroskopu (STEM) je jednou z klicovych cinnosti aktivity c. 1 projektu. Experimenty
provedene v Miinsteru j sou uvodnimi mefenimi pro navazani spoluprace s Physikalisch-Technische
Bundesanstalt (PTB) Braunschweig (pfesna mefeni velikosti nanocastic) a Biologickym ustavem
Lekafske fakulty Masarykovy university v Brne (vyzkum na korpuskularnich bakteriocinech).
Cetne schuzky s fadou vyznamnych miinsterskych vedcu byly vyuzity k odbornym diskusim ohledne
budouci spoluprace.

VBrnedne 10.4.2012

podpis ucastniica/u
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ZPRAVA O PRUBEHU A VYSLEDCICH CESTY

Podpora lidskych zdroju a transferu znalosti v podminkach mezinarodni spoluprace vedeckych tymu
Registracni cislo projektu: CZ.1.07/2.3.00/20.0103

Ucastnik/ ucastnici cesty: Vladislav Krzyzanek, Kamila Dobranska
Termin a misto cesty: 28.03.2012, Ceske Budejovice
Ucel cesty: vzdelavani v oblasti specialnich technik pfipravy vzorku, experimenty,

odborne diskuse, pfiprava projektu

Odkaz na webove stranky/letacek: http://www.paru.cas.cz/lem/

Popis ucasti (s ohledem na klicove aktivity a propagaci projektu)
Prakticke vzdelavani se v oblasti specialnich technik pfipravy biologickych vzorku pro elektronovou
mikroskopii (soucast aktivity c. 1) vcetne provedeni experimentu

Ziskane poznatky (odborne, vzdelavaci, kontakty)
Pfedmetem pobytu v Laboratofi elektronove mikroskopie Biologickeho centra AVCR, v.v.i., v Ceskych
Budejovicich byly odborne diskuse o pokrocilych metodach pfipravy biologickych vzorku pomoci
mrazovych technik. Take bylo provedeno nekolik experimentu pfipravy a charakterizace vybranych
vzorku tvofenych kolageny.
Druhou casti pobytu byla pfiprava noveho projektu s Ing. Janou Nebesafovou, CSc. spojujici mrazove
techniky a kvantitativni elektronovou mikroskopii.

Popis vyuziti ziskanych poznatku pro projekt
Klicovou cinnosti aktivity c. 1 projektu je kvantitativni charakterizace biologickych vzorku pomoci
transmisniho modu v rastrovachn elektronovem mikroskopu (STEM). Pro zachovani nativni struktury
biologickych vzorku je potfeba vzorek pfipravit vhodnymi metodami. Mrazove techniky, ktere provadi
Ing. Jana Nebesafova, CSs., budou pouzity pro feseni aktivity c. 1.

V Brne dne

podpis ucastnika/u



Laboratory of Electron Microscopy

of Electron Microscopy
Bit / of • of

Address: Hranisovska 31. 3/006 ueske Hudejovice, Republic
Pt me: +420387775402

naU: ca ĵ; .jru.cas.cz

About us Staff Projects Educatii

English version Ceska verze I

About us
The Laboratory of Electron Microscopy was founded at the beginning of 70th as an open workplace with the

main task to provide services in the field of biological electron microscopy. At present the laboratory is a

supporting facility for research groups from shared campus of the Biology Centre of Academy of Sciences of the

Czech Republic and the Faculty of Sciences of the University of South Bohemia at Ceske Budejovice

Main spheres of are:
« Maintain and essential equipment and in microscopy - equipment

. Perform independent and collaborative using electron microscopes - projects

. on-site training for biological preparation and use of equipment -

Pavilion

top by

http://v/wv/.pam.cas.cz/lemJ[2.5.2Ql2 14:18:06]
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INVESTICE DO ROZVOJE VZDELAVANI

ZPRAVA O PRUBEHU A VYSLEDCICH CESTY

Podpora lidskych zdroju a transferu znalosti v podminkach mezinarodni spoluprace
vedeckych tymu

Registracnf cislo projektu: CZ.1.07/2.3.00/20.0103

Ucastnik/ ucastnici cesty:

Termin a misto cesty:

Vladislav Krzyzanek,Vilem Nedela, Kamila Dobranska, Silvie Svidenska,

Eva Flodrova

17. 04. - 19. 04. 2012, Bratislava, Slovenska Republika

Ucast na konferenci CSMS, Mikroskopie 2012

Odkaz na webove stranky/letacek: http://www.microscopy.cz/konference-csms/

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

Prezentace vysledku vyzkumne a vzdelavaci cinnosti a projektu OPVK formou posteru: ,,Scanning

electron microscopy of bacterial biofilms" a ,,Posibilities of using environmental scanning electron

microscopy to study of human embryonic STEM cells" a ,,Prezentacni poster projektu OPVK". Ucasti na

konferenci ziskali ucastnici nove poznatky z prezentaci jednotlivych fecniku a specializovanych firem

v oblasti svetelne a elektronove mikroskopie, Leica, FEI, Nicon, Zeiss, Tescan, Jeol.

Ziskane poznatky (odborne, vzdelavaci, kontakty)

Temata pfednasek pokryla mikroskopickou instrumentaci, materialove vedy a mikroskopii

v biologii a medicine. Pfinosne pfednasky byly napf.: Pavel Kolman: Coherence-controlled holographic

microscope, Tomas Vystavel "firemni prezentace FEI": Scanning electron microscopy imaging -

information from every angle, Jan Pala "firemni prezentace LEICA": Live cells imaging s konfokalnimi

microscopy Leica Microsystems, Vlada Filimonenko: Simultaneous detection of multiple targets

forultrastructural immunocytochemistry. Nove kontakty: Andreas Nowak (manazer produktu pro kryo-

pfipravy vzorku, Leica Microscystems, Viden), Manfred Baumann (zastupce firmy GAT AN pro stfedni a

vychodni Evropu, MB Science Service, Hodrusa).
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Popis vyuziti ziskanych poznatku pro projekt

Po skonceni jednotlivych pfednasek probihala diskuze s pfednasejicimi, spoluucastniky a zastupci

prezentujicich firem. Byli jsme seznameni s novymi pokroky v mnoha oblastech elektronove a svetelne

mikroskopie a nejnovejsich technickych feseni pfistroju.

V Brne dne 23.4.2012

podpis ucastnika/u

Michaela Stankova
(manazerka aktivity c.2)

Ing. Vilem Nedela Ph.D
(hlavni manazer projektu)



M1KROSKOPIE 2012
Kongresove centrum SUZA, Bratislava, 17. -18. dubna 2012

Program <]CSMS

17,

10:00-11:30 registrace

11:30-12:30 obed

12:30 -12:40 zahajeni - Pavel Hozak, predseda CSMS

12:40 -12:50 vyhlaseni ceny za zasluhy v mikroskopii:
cenu zfskala Nona Mullerova za celozivotni pusobeni v oboru

12:50 -13:20 pfednaska laureata: Nona Mullerova: Scanning low energy electron
microscopy

13:20 -13:40 vyhlaseni souteze o nejlepsi PhD. disertaci: vitez Pavel Kolman;
sponzoruje CARL ZEISS

Pavel Kolman: Coherence-controlled holographic microscope

13:40 -14:00 vyhlaseni vysledku souteze o stipendium FEI/CSMS a prednaska
laureata

Filip Novotny: Anisometric metal nanoparticles: microscopy applications

I. blok pfednasek - mikroskopicka instrumentace
(moderator: Ludek Frank)

14:00 -14:30 Pavel Zemanek "zvany recnik": Optical micro-manipulations and their
applications

14:30 -14:45 Tomas Vystavel "firemni prezentace FEI": Scanning electron microscopy
imaging - information from every angle

14:45 .15:00 Gnauck "firemni prezentace CARL ZEISS": Imaging and analysis with the
Helium Ion Microscope

15:00 -15:15 Regis-Ravelle Chapuis "firemni prezentace JEOL": JEM-ARM200F:
200kV aberration-corrected super high-resolution

15:15 -16:45 postery a firemni prezentace novych pfistroju/technik s
obcerstvenim

15:30 - 16:00 Workshop firmy LEICA: Digitalni 3D mikroskopie pro
merenf povrchu



I. blok prednasek - mikroskopicka instrumentace (pokracovani)
(moderator: Ludek Frank)

16:45 -17:00 Jifi Dluhos "firemni prezentace TESCAN": 3D analytical FIB-SEM
tomography

17:00 -17:15 Jan Pala "firemni prezentace LEICA": Live cells imaging s konfokalnimi
microscopy Leica Microsystems

17:15 -17:30 Ingo Ohlenschlager "firemni prezentace NIKON": Imaging beyond the
diffraction limit - Structured illumination microscopy (SIM) and stochastic
optical reconstruction microscopy (STORM)

17:30 -17:45 Ludek Frank: Backscattered electron microscopy

18:30 -19:30 rizena ochutnavka slovenskych vin

19:30 - 23:00 spolecensky vecer s rautem a cimbalovou hudbou

18,

II. blok prednasek - materialove vedy
(moderator: Ivo Vavra)

9:00 - 9:30 Lukas Palatinus "zvany recnik": Accurate crystal structure determination
from precession electron diffraction data

9:30 -10:00 Karol Izdinsky "zvany recnik": Kompozity s kovovou matricou

10:00 -10:15 Igor Kunka: Influence of the material coating on the macro, micro and
nano surface roughness, including methodologies for measurement and
data processing

10:15-10:45 prestavka

10:45 -11:15 Vlastimil Vodarek "zvany recnik": Application of TEM in development of
heat resistant steels

11:15-11:30 Mariana Klementova: Estimation of crystal thickness from precession
electron diffraction data

11:30 -12:30 plenarni schuze CSMS



12:30-14:00 obed

III. blok prednasek - biologie a medicina
(moderator: Lucie Kubinova)

14:00 -14:30 Marketa Bohunicka "zvany fecnfk": Rasy a rosivky; mikroskopicke
techniky

14:30 -14:45 Pavel Krist "firemni prezentace CARL ZEISS": Pokrocile zobrazovaci
metody s vysokym rozlisenfm - SIM a PAL-M

14:45 -15:00 Andreas Nowak "firemni prezentace LEICA": Recent Developments in
cryo preparation instruments for TEM as well as cryo - TEM

15:00 -15:15 Vlada Filimonenko: Simultaneous detection of multiple targets for
ultrastructural immunocytochemistry

15:15 -15:30 Matej Pospiech: Detection of food allergens using the microscopic
methods

15:30 -15:45 Jana Nebesarova: New labels for multiple immunolabeling in FESEM

15:45 -16:00 Margaryta A. Sobol: Quantitative assessment of antigen preservation
during biological sample preparation for immunoelectron microscopy:
freeze-substitution effects

16:00-16:15 zakonceni
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POSSIBILITIES OF USING ENVIRONMENTAL SCANNING ELECTRON
MICROSCOPY TO STUDY OF HUMAN EMBRYONIC STEM CELLS

Eva \ \ Silvii a, Ales '
1 scientific Instruments otthe hSQi, v.\/.i, Kralovopolska 147,61264 Brno, Republic

Department of Histology and Embryology, LF MU, Kamenice 5,625 00 Brno, Czech Republic

Introduction
The potential of human embryonic stem cells (hECS) to differentiate into all
types of the cells in the organism and cell populations derived from these
pluripotent cells offers promise of therapeutic treatments to many incurable
diseases. A surface microstructure has not yet been described in detail. Many
(hECS) contain extensive specific ceil structure called microvilli whose role is
poorly understood.
The object of this study was to investigate the possibility of using environmental
scanning electron microscopy (ESEM) for characterization morphological
specifics on an undifferentiated hESC colony surface cultured on glass substrate.

Materials and methods
Colonies of undifferentiated hECSs grown on the supporting layer of primary human
embryonic fibroblasts (Department of Biology, Faculty of Medicine, Masaryk
University) were observed. The samples were fixed by 2.5 % glutaraldehyde in 0.2 M
phosphate buffer and observed with, experimental ESEM AQUASEM II using
lonization and YAG BSE detectors, in a case of main experiment the water vapor
pressure in the specimen chamber and temperature of the sample was kept in
conditions of a relative humidity from 100 to 80 % (Fig. 2). The samples of hESC
colonies on the glass substrate were placed on a Peltier cooled specimen holder and
covered by a drop of PBS buffer. Consequently the liquid was slowly evaporated from
the sample.
For conventional SEM observation (Fig.l), samples were fully treated by fixation,
postfixation, dehydration, drying and covered with gold layer.

Results
The results obtained by using different types of microscopes including needed
preparation methods underline their specific advantages and disadvantages.
Classical SEM allows displaying details of the sample surface in their higher
resolution than ESEM (Fig. 1) nevertheless a lot of treatments are necessary.
ESEM ability to display high resolution details of microvilli on the minimally
treated and hydrated samples surface of the hESC colonies is not sufficient. On
the other hand, boundaries of the individual hES cells in the colony of hydrated
sample surface are well visible (Fig. 2), meanwhile in SEM are unrecognizable.
Fig. 3 shows another sample of long-term cultured hESC colony. Here we show,
high specific cell structures density allow microstructure observation of
microvilli in ESEM. In view of the fact that human embryonic stem cells are very
sensitive to change of environment, observation of fully untreated native
samples is not yet feasible in electron microcopy.

Fig. 3: Long term cultured colony of hESC. Microvilli are pointed out by markers.
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Fig. 1: Colonies of hESC fully treated for SEM
dried and covered

. ET detector (fixed,
with gold layer).

postfixed, dehydrated,

Fig. 2; The fully hydrated colonies of hESC observed with ESEM AQUASEM II.
Boundaries between the hESC cells in colony are well visible.

jropean
cia! tund in the ^^_^^__
:ech republic EUROPEAN UNKJN

INVESTMENTS IN EDUCATION DEVELOPMENT



Scanning Electron Microscopy of Bacterial Biofilms
Dobranska K.1, Ruzicka F.2, Nebesarova 3.3, Samek O.1, Krzyzanek V.1

1 Institute of Scientific Instruments of the ASCR, v.v.i., Brno
2 Faculty of Medicine, MU, and St. Anne's University Hospital, Brno

3 Biology Centre of the ASCR, v.v.i., Cesfce Budejovice

ttack. Elucidating the basic mechanisms of biofilm formation can help
> understand the process of its creation and develop new, more efficient
irategies for the treatment. The structure of the biofilm layer and
roportion and composition of extracellular matrix differs by type of
rganism and environmental conditions, where a bacterial/yeast culture

is evolving and growing. Recently, Staphyioccocus epidermidis (All?1

and Candida parapsilosis (BC12) have been recognized as an importait;
cause of serious biofilm infections associated with implanted medica
devices. Thus, these microorganisms were selected for our study.
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Fig 1 5. epidermidis a) fixation GA, de^dration
by ethanol series, drying by CPD; b) fixation GA,
dehydration by ethanol series, drying by HMDS

Fig 2 S. epidermidis prepared by use of cryo-
methods a) bacterial culture on agar, freezing
in liquid nitrogen, sublimation of water vapor;
b) freezing in liquid nitrogen, freeze-fracturing,
subLimation of water vapor
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Fig 4 C. parapsitefea) fixation GA, dried in the air; b) fixation GA, dehydration by ethanot series. Fig 5 a) C parapsflosis on agar, freezing in Liquid nitrogen, sublimation of water vapor; b) C. parapsilosis
drying by CPD aid 5. epidermidis freezing in liquid nitrogen, freeze-fracturing, sublimation of water vapor
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nlan and JW Costerton, Clin. Microbiol. Rev. 15 (2002), p. 167.
[2] H Moor and K MUMethaler, 3. Cell Biol. 1? (1963), p. 609.
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TOndvCR EVROPSKA UNIE MLADEZE A TELOVYCHOVY pro konkurenceschopnost

INVESTICE DO ROZVOJE VZDELAVANI

ZPRAVA O PRUBEHU A VYSLEDCICH CESTY

Podpora lidskych zdroju a transferu znalosti v podminkach mezinarodni spoluprace vedeckych tymu
Registracni cfslo projektu: CZ.1.07/2.3.00/20.0103

Ucastnik/ ucastnici cesty: Ing. Eva Flodrova, Ing. Vilem Nedela, Ph.D., doc. Antonin Rek, CSc.

Terrain a misto cesty: 26. 4. 2012, Praha

Ucel cesty: Ucast na 7. pracovni schuzce skupiny lokalni rtg. mikroanalyzy
Spektroskopicke spolecnosti Jana Marka Marci v Ustavu fyziky plazmatu AV CR.

Odkaz na webove stranky / letacek: pozvanka rozesilana elektronickou postou je uvedena v pfiloze

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

Hlavnim programem schuzky skupiny lokalni rentgenove mikroanalyzy (analyticke elektronove
mikroskopie) byly pfednasky na tema bezstandardova energiove disperzni analyza - teorie, novinky a
zkusenosti s ruznymi typy detektoru a vzorku. Tato metoda je casto vyuzivana i na UPT, kde jsou
odpovidajicimi detektory vybaveny dva mikroskopy.

Ziskane poznatky (odborne, vzdelavaci, kontakty)

Uvodni cast venovana teorii fesene problematiky mela vzdelavaci charakter. Zaverem schuzky byla
diskuze kde meli ucastnici moznost konzultovat problemy s nimiz se setkali pfi analyze specifickych
materialu fesenych v ramci probihajicich projektu.

Popis vyuziti ziskanych poznatku pro projekt

Krome prezentace vysledku prace a konzultace byly take navazany nove a prohloubeny stavajici
kontakty s ucastniky, ktefi byly take informovani o probihajicim projektu a jeho aktivitach.

V Brne dne J-

podpis ucastnika/u
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Pozvanka

na 7. pracovnf schuzku skupiny lokalni rtg. mikroanalyzy (analyticke elektronove mikroskopie).
Schuzka bude zamerena na bezstandardovou ED analyzu.

Program

Karel Jurek: Nektere zajimavosti z pracovni konference EM AS 11 v Angers.

Karel Jurek: Problemy bezstandardove kvantitativni rtg. mikroanalyzy.

Ondrej Gedeon: Zkusenosti s ED systemem Noran (nyni ThermoScientific).

Miroslav Slouf: Zkusenosti s rtg. mikroanalyzou polymeru.

Dalsi kratke pfispevky pfichozich.

Diskuse.

Pfestavka na obcerstveni.

Exkurze na pracoviste Ustavu fyziky plazmatu AV CR

Diskuse, pfip. dalsi pfispevky

Schuzka se bude konat ve ctvrtek 26.4.2012 v Ustavu fyziky plazmatu AV CR.

Zacatekv 10 hod

Misto konani:

Lfstav fyziky AV CR, v.v.i.
Za Slovankou 1782/3
18200

http ://www.mapy .cz/s/3hoT

Dosazitelny metrem trasa ,,C" stanice Ladvi, nebo tramvajemi c. 10 a 17 do stanice Kyselova
(odtud je to bliz).





New detection systems of secondary and backscattered elec-
trons for environmental scanning electron microscopes 

V.Neděla1*, I. Konvalina1, B. Lencová2, J.Zlámal2 and J.Jirák1,3 
1 Institute of Scientific Instruments ASCR, v.v.i, Královopolská 147, 61264 Brno, Czech Republic 

2 
Institute of Physical Engineering, FME BUT, Technická 2, 616 96 Brno, Czech Republic 

3 
Department of Electrotechnology FEEC BUT, Technická 10, 61300 Brno, Czech Republic 

*Corresponding author: Email vilem@isibrno.cz 
 

Abstract: This article is focussed on describing the working principles of newly introduced 
systems for detecting secondary and backscattered electrons in high pressure conditions 
of a specimen chamber in environmental scanning electron microscopes.   

Introduction: High pressure of gas with the pressure range from 1 Pa to over 2000 Pa in 

the specimen chamber of an environmental scanning electron microscope (ESEM) [1] 

causes not only unwanted primary electron beam diffusion, but it also supports gas ioniza-

tion cascade amplification of the signal of secondary electrons (SE), accelerated by the 

electrostatic field inside the scintillation SE detector [2] or by the applied field of the detec-

tion electrode of the ionisation SE detector with an electrostatic separator (ISEDS) [3]. 

Results: The simplified drawing of the scintillation SE detector can be seen in fig.1. This 

detector is based on a separation of the specimen chamber with gas pressures of up to 

1000 Pa from the scintillator room by two pressure limiting apertures A1 and A2 with open-

ings of several hundred micrometers in diameter. The system of differential pumping main-

tains a pressure lower than 3 Pa in the scintillator with a water vapour pressure of up to 

1000 Pa in the specimen chamber of ESEM. It enables to prevent problems with electric 

discharges for the voltage of up to 10 kV on the scintillator. This voltage is necessary to 

increase the energy of detected SEs for a sufficient generation of photons. Voltages of 

several hundred volts are applied to the apertures and so an electrostatic lens is created. 

The detector also contains an entrance grid and electrodes E1 and E2 with voltages up to 

several hundred volts to optimize the detection of SEs.  

The ISEDS shown in fig. 2 is using segmented detection ring electrode with a positive bias 

from 100 V to 400 V placed at the same height as the sample holder. A cylindrical separa-

tion electrode between the specimen holder, the ring electrode and a retarding electrode 

above the sample generate electrostatic field deflecting SEs towards the detection ring 

electrode, where they land on its inner or outer segment according to their energy and the 

intensity of the deflection field. The weak electrostatic field does not influence the back-

scattered electrons emitted from the specimen with higher energy. The BSEs impact on 

the single crystal scintillator above the retarding electrode used as a main part of a well 

known BSE-YAG detector. 

Using the EOD [4] program that contains a newly developed version of the Monte Carlo 

plug-in module, trajectories of signal electrons and signal amplification in the gas can be 

simulated. Based on EOD results, the working principle of the simple version of an ionisa-

tion detector [1] as well as of the new ISEDS [3] will be demonstrated. The function and 

advantages of our detection systems will also be proven by experimental results from the 

field of material and biological sciences. 
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Fig. 1. Scintillation secondary electron detector for ESEM 

 

Fig. 2. Detectors in ESEM: YAG for BSEs and the newly designed ISEDS for SEs. 
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Část oka banánové mušky Drosophila melanogaster. Preparát byl vysušen na 
vzduchu a pokoven zlatem. SEM: Tescan Vega LSU, 20 kV, SE detektor, Katedra 
biologie, UJEP, Ústí nad Labem  
 
Autor snímku: Oldřich Benada, MBÚ AV ČR, v.v.i. 
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PROGRAM 
 
 

Úterý 17. dubna 
 

10:00 - 11:30

11:30 - 12:30

12:30 - 12:40

12:40 - 12:50

12:50 - 13:20

13:20 - 13:40

 
 

13:40 - 14:00

14:00 - 14:30

14:30 - 14:45

14:45 - 15:00

15:00 - 15:15

15:15 - 16:45

registrace 
 
oběd 
 
zahájení – Pavel Hozák, předseda ČSMS 
 
vyhlášení ceny za zásluhy v mikroskopii:  
cenu získala Ilona Müllerová za celoživotní působení v oboru  
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II. blok přednášek -  materiálové vědy  
(moderátor: Ivo Vávra) 
 
Lukáš Palatinus “zvaný řečník”: Accurate crystal structure determination 
from precession electron diffraction data 
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during biological sample preparation for immunoelectron microscopy: 
freeze-substitution effects  
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1 
 
SCANNING LOW ENERGY ELECTRON MICROSCOPY 
 
Müllerová I.  
 
Institute of Scientific Instruments ASCR, v.v.i., Královopolská 147, 612 64 Brno 
 
In a modern Scanning Electron Microscope (SEM) where the specimen is 
immersed in a strong magnetic field and the field emission gun is used, a sub-
nanometre spot size can be obtained for the primary electron beam of the 
energy above 10 keV. There is, however, one crucial disadvantage of using 
high energies in the electron probe. Inside the specimen, the electrons 
undergo many inelastic and elastic scattering events, distributed along a path 
length much larger than the nominal spot size. For 10 keV electrons, the 
information about the specimen arises from the volume of about 1 µm. The 
interaction volume is remarkably reduced with the decrease of electron energy 
(10 nm at 100 eV). Unfortunately, the spot size increases because of the 
wavelength increase of the slow electrons. To keep the diameter of the 
primary beam small, electrostatic field was added to the specimen region to 
diminish the aberration coefficient of the objective lens by up to three orders of 
magnitude. A new efficient type of detector was designed and its collection 
contrast was studied to understand the contrast formation. This opened a large 
scale of new possibilities of studying nanostructures with a high lateral 
resolution and a high image contrast down to units of eV.  
This allows for example the study of composite materials, dopant 
concentration mapping in semiconductor structures, residual stress mapping in 
thin amorphous carbon nitride films on Si <100>, imaging of nm-sized grains 
and precipitates, imaging of uncoated nonconductive specimens, strain 
mapping in steel after specimen treatment, etc. Local density of electron states 
above the vacuum energy level and electronic contrast of the dopants were 
examined at the energies below 50 eV. Transmission mode was introduced 
down to units of eV and a high contrast of individual overlapped graphene 
layers was obtained. 
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2 
 
COHERENCE-CONTROLLED HOLOGRAPHIC MICROSCOPE 
 
Kolman P., Uhlířová H., Lovicar L., Chmelík R. 
 
Institute of Physical Engineering, Faculty of Mechanical Engineering, Brno 
University of Technology, Technicka 2, 616 69  Brno, Czech Republic 
 
Coherence-controlled holographic microscopes (CCHM) may use light sources 
of arbitrary degree of temporal and spatial coherence. Both the transmitted-
light and the reflected-light microscopes employ off-axis, achromatic and 
space-invariant interferometers. Degree of coherence of illumination can 
substantially influence image characteristics and can be controlled in order to 
fit the object and the required image properties. It is possible to separate both 
the ballistic and the diffused light. Lateral resolution limit corresponds to 
incoherent imaging process and it is half of the value for coherent illumination. 
Intensity and phase images are reconstructed numerically from every single 
recorded image-plane hologram, and this ensures high resistance to vibrations 
and medium or ambience fluctuations. The frame rate is not limited by any 
component of the optical setup. CCHM therefore allows observation of rapidly 
varying phenomena. CCHM makes the ex-post numerical refocusing possible 
within the coherence volume. Phase image represents the optical path 
differences between the object and the reference arms caused by presence of 
an object. Therefore, it is a quantitative phase contrast image for the 
transmitted-light and a surface-height map for the reflected-light microscope. 
Intensity image is confocal-like. Optical sectioning effect induced by an 
extended, spatially incoherent light source is equivalent to a conventional 
confocal image. CCHM is capable to image objects under a diffusive layer or 
immersed in a turbid media. Simultaneous spatial and temporal incoherence 
of illumination makes the optical sectioning effect stronger compared to a 
confocal imaging process.  
 
Acknowledgement: This work is supported by “CEITEC - Central European 
Institute of Technology” project CZ.1.05/1.1.00/02.0068 from European 
Regional Development Fund B, by MIT CR project FR-TI4/660, and by MEYS 
CR project CZ.1.07/2.4.00/17.0006. 
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3 
 
ANISOMETRIC METAL NANOPARTICLES: MICROSCOPY APPLICATIONS 
 
Novotný F., Proška J. 
 
Faculty of Nuclear Sciences and Physical Engineering,  
Czech Technical University in Prague, Břehová 7, Prague, Czech Republic 
 
Noble metal nanoparticles (NMPs) evoked great interest in past two decades, 
resulting in a number of different MNPs shapes synthesis and these methods 
refined to a point, where high-yield samples of non-spherical metallic MNPs 
can be obtained. The unique electro-optical properties of such MNPs induced 
number of applications spanning from fundamental studies of colloidal systems 
to application in biological systems as a biocompatible and addressable 
carrier.  

We present recent aspects of our research in the field of anisotropic gold 
nanoparticles: Optimized synthesis for biological ultrastructure TEM imaging; 
the self-assembly of NPs, using state-of-the-art scanning electron microscopy 
including Wet-STEM imaging of self-assembly of gold nanorods in thin water 
membrane and confocal optical microscope imaging of GNRs as a scattering 
markers in biological systems. 
 
Acknowledgement: 
This research was supported by GAAV, Czech Republic, project 
KAN401220801 and FEI company via joint CSMS & FEI scholarship 2011. 
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4 
 
OPTICAL MICRO-MANIPULATIONS AND THEIR APPLICATIONS 
 
Zemánek P., Bernatová S., Brzobohatý O., Jákl P., Ježek J., Pilát Z.,  
Samek O., Šerý M., Šiler M. 
 
Institute of Scientific Instruments of the ASCR, v.v.i. Královopolská 147,  
612 64 Brno 
 
Optical micro-manipulation techniques have been using for more than 30 
years to transfer the momentum from light to microparticles or nanoparticles 
and influence their movement in liquid, on a surface, or in air. These days such 
techniques become more developed and frequently used in physics, chemistry 
and biology to manipulate, trap, rotate, or sort various types of microparticles 
and nanoparticles, including living cells, in a contactless and gentle way [1].   
 We will briefly introduce into “classical” methods of optical 
micromanipulations, such as optical tweezers and holographic optical 
tweezers, and their combinations with selected diagnostics methods. This tool 
is based on a single tightly focused laser beam and provides a spatial 
confinement of a microobject. Especially its combination with precise detection 
of the position of the optically trapped probe provides a tenzometer sensitive 
enough to measure directly the force interaction at the level of single 
biomolecules [2]. Several novel micromanipulation methods cover optical 
trapping of nanoparticles, synchronous delivery of thousands confined 
microobjects, optical self-arrangement of objects, optical sorting of living 
microorganisms combined with microfluidic platforms and optical detection 
methods based on the fluorescence or laser spectroscopy [3]. All the 
mentioned applications can be combined with optical microscopes and thus 
extend their applicability.  
 Authors acknowledge support from MIT CR (FR-TI1/433). 
 
[1] Jonas, A., Zemanek, P., (2008) Electrophoresis 29, 4813-4851 
[2] Mehta A. D. et al. (1999) Science 283, 1689-1695. 
[3] Dholakia, K. MacDonald, M. P., Zemanek, P. Cizmar, T., (2007) Methods in 
Cell Biology 82, 467-495. 
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5 
 
SCANNING ELECTRON MICROSCOPY IMAGING – INFORMATION FROM 
EVERY ANGLE 
 
Vystavěl T. 
 
FEI 
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6 
 
IMAGING AND ANALYSIS WITH THE HELIUM ION MICROSCOPE 
 
Gnauck P.   
 
Carl Zeiss NTS, Oberkochen, 73447, Germany 
 
The need for more precise image information of samples coming from fields 
such as materials analysis, semiconductor processing, and life sciences have 
pushed the boundaries of charged particle microscopy. A new microscope has 
been developed that uses a beam of helium ions which is focused and 
scanned across the sample. In principle, and in its applications, it is similar to a 
traditional scanning electron microscope (SEM). However, the source 
technology, the sample interaction, and the contrast mechanisms are distinctly 
different. The helium ion source offers high brightness and a small energy 
spread, and hence allows the beam to be focused into very small probe sizes. 
As the helium ion microscope uses heavier Helium ions instead of electrons 
the helium ion microscope overcomes the diffraction effect that limits the 
resolution of a classical SEM. As the beam interacts with the sample, the 
beam penetrates relatively deeply before it diverges and hence there is a 
narrow sample interaction region near the surface. This results in an 
unmatched surface sensitive imaging capability. The helium beam generates 
secondary electrons, scattered helium atoms (ions and neutrals), and other 
detectable particles from which images can be generated or analysis can be 
performed.  
Due to the different beam – sample interaction of the He ions compared to 
electrons the HIM provides unmatched surface sensitivity even at high 
voltages. Spectroscopy of the backscattered He ions provides RBS like 
chemical information about the sample. Other applications are, nano - 
machining and ion beam assisted deposition of nanostructures. 
 

 
Figure 1. imaging of low-k 
dielectric shows good edge 
profile and surface detail 
without edge rounding due to 
shrinkage 

Figure 2. Lines written in 
HSQ resist. Line width is 
independent of pitch – No 
proximity effect visible. 

Figure 3. Direct patterning 
of grapheme with  He ions 
(suspended film in this 
case), to 5nm width. 
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JEM-ARM200F: 200KV ABERRATION-CORRECTED SUPER HIGH-
RESOLUTION 
 
Ravelle-Chapuis R. 
 
JEOL 
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3D ANALYTICAL FIB-SEM TOMOGRAPHY 
 
Dluhoš J., Jiruše J., Peřina P., Pokorný J. 
 
TESCAN, a.s. 
 
Focused ion beam (FIB) combined with a scanning electron microscope (SEM) 
allows a sequential cutting of ultra thin cross sections by FIB and imaging 
them by high resolution SEM. 
FIB-SEM Tomography has become an important tool for studying materials 
and tissues at  the micro and nano scale.  
Unlike a single 2D cross-section, this technique gives better understanding of 
the volume distribution, 3D structure and relationship between three 
dimensional objects as well as possibility of volumetric information and data 
extraction for further simulations by advanced software tools. 
 
Utilizing multiple analytical signals available on the SEM, together with the 
tomographical potential of the FIB it is possible to reach not only imaging 
information but also analytical information as a multi-analytical 3D tomography 
dataset.  
 
TESCAN has developed a new analytical FIB-SEM system LYRA GM. A real 
strength of the new instrument lies in its analytical possibilities. A dedicated 
chamber with more than 20 ports can integrate x-ray spectrometer (EDX, 
WDX) for elemental analysis, electron back-scattered diffraction (EBSD) for 
crystal orientation analysis, time-of-flight mass spectrometer (TOF-SIMS) for 
FIB based nano analysis; electron beam induced current detector (EBIC) or 
cathodoluminescence detector (CL). The system can also integrate a scanning 
probe microscopy (SPM/AFM) for in-situ measurements of height / depth. 
All these tools fits to the common analytical working distance.   
Combination of all these techniques opens up new possibilities for the next 
generation of research applications. 
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LIVE CELLS IMAGING S KONFOKÁLNÍMI MIKROSKOPY LEICA 
MICROSYSTEMS 
 
Pala J. 
 
Mikro, Dolnokrčská 54, 140 00 Praha 
 
Konfokální laserová skenovací mikroskopie je v čím dál tím větší míře 
používaná pro krátkodobé i dlouhodobé sledování dějů v živých buňkách. 
Základními podmínkami pro dlouhodobé konfokální snímání jsou: 

1. maximální citlivost celého systému = maximální transmise všech 
optických prvků v optické dráze konfokálního mikroskopu, dělič svazků 
s konstantní a maximální transmisí v celém použitém spektru (Leica 
AOBS), detektory s vysokou kvantovou účinností oproti klasickým 
fotonásobičům přesahující 40 procent ve střední části viditelného 
spektra (Leica HyD) 

2. možnost přesného naladění excitační vlnové délky laseru podle 
použitých fluorochromů – Leica WLL bílý laditelný laser ve spektru 470-
670 nm s možností výběru kterékoliv vlnové délky s krokem 1 nm a 
libovolné kombinace až osmi vlnových délek současně 

3. rychlost snímání přes 20 snímků za vteřinu pro základní formát 512x512 
pixelů při použití tří a více konfokálních spektrálních detektorů a 
s možností kombinace s detektorem na světlé pole a interferenční 
kontrast – Leica Tandem scanner 

4. automatizované sledování v Petriho misce, multiwell dishes, apod. 
Automatizované sledování-tracking vzorků pohybujících se v čase ve 
všech třech osách, tj. sledování pohybu, autofokus, přednastavení XY 
aby byl vzorek stále ve středu zorného pole a finální skenování – Leica 
HCS A High Content Screening Automatization 

5. vodní objektivy s automatizovaným doplňováním imerze pro dlouhodobé 
udržení experimentálních podmínek 

6. vodní objektivy s motorizovaným korekčním kroužkem korigujícím různé 
tloušťky krycích skel, dna Petriho misky, apod. – Leica motCORR pro 
objektivy 40x vodní a 63 x vodní 

7. klimaboxy pro udržení stálé teploty a CO2 kolem vzorku 
8. aktivní antivibrační stoly a klimatizace laboratoře 
9. FRET, FLIM, spectral FLIM 

 
Leica Microsystems nabízí komplexní řešení pro jakýkoliv experiment na 
živých buňkách. 
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IMAGING BEYOND THE DIFFRACTION LIMIT – STRUCTURED 
ILLUMINATION MICROSCOPY (SIM) AND STOCHASTIC OPTICAL 
RECONSTRUCTION MICROSCOPY (STORM) 
 
Ohnesläger I. 
 
NIKON 
 
Scientists have been using light microscopes for centuries to visualise cellular 
structures. However, light microscopy has been limited by its optical resolution. 
To bypass this limit, new fluorescence based microscope techniques have 
been developed which are not restricted by the diffraction of light. These 
superresolution techniques are now opening new insights onto cellular 
structures and functions within the nanoscale range. Structured Illumination 
Microscopy (SIM) exceeds the traditional diffraction limits by two times 
whereas Stochastic Optical Reconstruction Microscopy (STORM) is able to 
exceed traditional diffraction limits by an order of magnitude. Hence, the 
principles of SIM and STORM will be described focusing on the specific 
characteristics of each technique that are important in nanosensing cellular 
microenvironments. 
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BACKSCATTERED ELECTRON MICROSCOPY 
 
Frank L., Mikmeková Š., Pokorná Z., Müllerová I. 
 
ISI ASCR, 61264 Brno, Czech Republic 
 
Acquisition of the backscattered electrons (BSE) in the scanning electron 
microscope (SEM) has been traditionally undervalued and restricted to a 
narrow concentric hollow cone of straight trajectories ending on a ring shaped 
detector. Recently the BSE mode started to prevail over the secondary 
electron (SE) signal. In the immersion objective lens (OL) configurations, the 
BSE are collimated into a flux passing to above OL to be converted to SE and 
detected with a side attached detector. In this case again the BSE emitted 
farther off the optical axis are lost but this can be avoided when using 
combined electric/magnetic field, collecting the complete BSE emission at all 
energies. 
 Experience has shown the high-angle (with respect to the optical axis) 
BSE bearing enhanced crystallographic information thanks to increasing 
channelling contrast [1]. The high angle BSE provide high contrast of grains in 
polycrystals, including clear visualization of the internal strain distribution 
inside grains. Very low energy BSE yield below about 30 eV has proven itself 
inversely proportional to the local density of states that is also specific for the 
crystallographic system and its spatial orientation. In principle, the reflectance 
vs. energy curves could serve e.g. to fingerprinting the orientation of grains in 
polycrystals; first attempts to do this are quite promising [2]. 
 Prospects of the BSE mode in the SEM can be seen in extremely 
surface-sensitive microscopy under ultrahigh vacuum conditions with a 2D 
position-sensitive detector acquiring the complete BSE emission sorted 
according to emission angles. Energy filtration can separate the elastic 
emission bearing crystalline and electronic information from a signal suitable 
for composition analysis via the energy loss spectroscopy. 
 
[1] Š. Mikmeková et al, Materials Transactions 51 (2010) 292. 
[2] Z. Pokorná et al, Proc. APMC 10, Perth 2012, 940. 
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12 
 
ACCURATE CRYSTAL STRUCTURE DETERMINATION FROM 
PRECESSION ELECTRON DIFFRACTION DATA 
 
Palatinus L., Klementová M. 
 
Institute of Physics of the AS CR, Na Slovance 2, 182 21 Praha 8 
 
Structure determination form electron diffraction data has a long and rich 
history, but only recently the methodology was developed for routine solution 
of crystal structures by electron diffraction. This has become possible thanks 
to the combination of two techniques – precession electron diffraction (PED) 
and electron diffraction tomography. In PED the incident electron beam 
performs a fast precessing motion around a surface of a cone, and recorded 
intensities are integrated over all orientations of the incident beam. As a result, 
some of the dynamical scattering effects are averaged out, and the intensities 
can be used for ab initio structure solution by conventional methods.  
Diffraction tomography is a technique of recording sequentially diffraction 
patterns at many orientations, while the crystal is rotated around the 
goniometer axis in small steps. This technique is completely analogical to the 
data collection used in x-ray crystallography, and allows recording very 
complete three-dimensional diffraction data. 
After structure solution, structure refinement is a necessary step that permits 
finding an accurate structure model and validating the structure solution. For a 
successful structure refinement a full dynamical diffraction theory must be 
used even with PED data. Recent results show that PED data in combination 
with full dynamical treatment yield very accurate structure refinements that can 
bear comparison with refinements against x-ray data. The main issue is the 
speed of the calculations, which has to be increased at least by two orders of 
magnitude before this technique can be routinely used. 
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13 
 
THE ROLE OF MICROSCOPY IN DEVELOPMENT OF METAL MATRIX 
COMPOSITE MATERIALS 
 
Iždinský K. 
 
Ústav materiálov a mechaniky strojov, Slovenská akadémia vied 
 
Short review of metal matrix composite materials is presented. Particular 
attention is paid to various technologies used for their preparation, e.g. 
diffusion bonding, gas pressure infiltration, air plasma spraying and hot 
isostatic pressing. Composite materials with aluminium, copper and 
magnesium matrices reinforced with fibres, particles and ceramic preforms are 
presented. Composites as structural materials as well as materials with 
specific physical properties are   discussed. Special attention is devoted to the 
role of structure and interfaces on their properties. Various microscopic 
techniques used for structural studies including light and electron microscopy 
will be reminded. 
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INFLUENCE OF THE MATERIAL COATING ON THE MACRO, MICRO AND 
NANO SURFACE ROUGHNESS, INCLUDING METHODOLOGIES FOR 
MEASUREMENT AND DATA PROCESSING. 
 
Kunka I.1, Starý V.1, Podaný J.2, Kylian O.2 
 
1ČVUT, FS, Ústav materiálového inženýrství.  
2ČVUT, FS, Ústav technologie obrábění, projektování a metrologie. 
3Univerzita Karlova, Matematicko-fyzikální fakulta. 
 
Surface roughness, or more broadly its morphology, has a very significant 
influence on cell adhesion. In this paper, we present a detailed description of 
the measurements (on Confocal and AFM microscopes) and processing of 
surface roughness data using various SPIP Imagemet (USA) and Gwyddion 
(CR) software, where we achieve the same results. Roughness parameters, in 
particular those non-standard, we evaluate on the macro-(over the cell size), 
micro-(above the cell size) and nano-levels by changing the values of the 
critical wavelength (cut-off) and Fourier transform filtering. We demonstrate the 
need to use all levels of roughness at the example of two etalons of roughness 
(Ra 6um and Ra "0.15" um) and TiN (Ra 5.6 um). Using this methodology, we 
monitor the great influence of applying the Teflon coating (or its thickness) at 
all levels of roughness, individual parameters and the overall surface 
topography. In this paper we will show the detailed description of the used 
procedures used and the results of the comparison. 
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APPLICATION OF TEM IN DEVELOPMENT OF HEAT RESISTANT STEELS 
 
Vodárek, V., Holešinský, J. 
 
VŠB – TU Ostrava, Czech Republic 
 

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

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

Knowledge of sample thickness is essential for accurate quantitative 
electron diffraction studies. There are several methods for thickness 
determination, such as the contamination method [1], the EELS method [2], 
and the CBED method [3]. The contamination method is very simple but it 
gives overestimated values of thickness [1]. The EELS method is very 
versatile. It does not require crystalline sample and it can be used for wide 
thickness range 15-500 nm [2]. However, it requires expensive equipment – 
the EELS spectrometer. The CBED method requires accurate sample 
alignment and complex data analysis [3], but it is very reliable. However, it has 
two disadvantages.  First, it cannot be used for thin samples (below 30 nm). 
Second, in case of dense reciprocal space, the thickness determination is 
hindered by disc overlap. Both disadvantages of the CBED method are 
overcome by using PED data. The PED intensity of a single reflection varies 
with both the precession angle and thickness. A curve can be fitted to the 
intensity vs. precession angle data, and thickness can be determined from this 
variation, similarly to the CBED method. Moreover, in the PED method the 
disadvantages of the CBED method are eliminated. There is no disc overlap 
for PED data. Moreover, due to the large precession angles (usually up to 
3deg) the diameter of the annulus can be much larger than the typical disc 
diameter in CBED, which allows accurate thickness determination of even very 
thin samples.  
 
 
[1] Sawai, T. and Suzuki, M., Scripta Metall. Mater. 24 (1990) 2047. 
[2] Iakubovskii et al., Microsc. Res. Techniq. 71 (2008) 626. 
[3] Delille, D. et al., Ultramicroscopy 87 (2001) 5. 
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ALGAE AND CYANOBACTERIA – WHO THEY ARE AND HOW CAN 
ELECTRON MICROSCOPY HELP US IN MODERN PHYCOLOGY 
 
Bohunická M.1,2 
 
1University of South Bohemia, Department of Botany, Na Zlaté stoce 1, CZ-
370 05 České Budějovice, Czech Republic;  
2Institute of Botany of the ASCR, v. v. i. , Dukelská 135, CZ-379 82 Třeboň, 
Czech Republic. 
 

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

To study the algal and cyanobacterial diversity, the techniques of 
microscopy are a fundamental tool. Light microscopy is traditionally used from 
the very beginning of the modern phycological research in 19th century and the 
interest in algal microstructures backwards initiated modernization and 
expansion of the light microscopy. At present, also the electron microscopy, 
both SEM and TEM, is commonly used in the primary research of the algae 
and cyanobacteria, in which it helps us to recognize specific structures inside 
the cells as well as on the cell surface. 
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POKROČILÉ ZOBRAZOVACÍ METODY S VYSOKÝM ROZLIŠENÍM - SIM A 
PAL-M 
 
Krist P. 
 
CARL ZEISS, spol. s r.o., www.zeiss.cz 
 
Superresolution 
 
Superresolution microscopy enables fluorescence imaging of structures too 
small for traditional methods, such as deconvolution or confocal microscopy. 
Carl Zeiss has integrated two methods of superresolution into one, turn-key 
platform. The ELYRA system can be configured for superresolution structured 
illumination (SR-SIM) and/or photoactivated localization microscopy (PAL-M). 
It can also be combined with our laser scanning microscopes, the LSM 780 or 
LSM 710. 
 
ELYRA S.1 
The ELYRA S.1, which incorporates SR-SIM technology, is the most flexible 
superresolution system available. It works with all conventional fluorescent 
proteins and dyes. Almost any sample that is generated for fluorescent 
microscopy can be imaged with SR-SIM. By using a precise spatial modulation 
of the excitation light with an algorithm that computes superresolution 
information from interference patterns in the raw data, SR-SIM delivers double 
the resolution in XY and Z compared to deconvolution or confocal microscopy. 
 
ELYRA P.1 
PAL-M provides the highest resolution commercially available and is 
exclusively integrated into the ELYRA P.1. By sequentially imaging sparse 
subsets of fluorophores and precisely determining their localization, resolution 
down to 20 nm in XY and 100 nm in Z is possible. PAL-M works with many 
photoactivatable and photoconvertible dyes. In addition, many conventional 
fluorophores, such as Alexa Fluor® 488, Alexa Fluor® 633, Cy3 and Cy5 can 
be imaged at the same incredible resolution using the closely related 
localization technique dSTORM. There is a wide variety of fluorescent proteins 
and antibody-conjugated dyes available for the ELYRA P.1. 
 
ELYRA PS1 
Carl Zeiss offers both SR-SIM and PAL-M technologies on the same 
microscope stand platform. This is ideal for multi-user facilities with different 
sample types and superresolution needs. The LSM 780 or LSM 710 can be 
added to any version of the ELYRA enabling seamless transition while imaging 
the same sample from confocal to SR-SIM to PAL-M all on the same platform 
with the same software. 
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RECENT DEVELOPMENTS IN CRYO PREPARATION INSTRUMENTS FOR 
TEM AS WELL AS CRYO-TEM 
 
Nowak A. 
 
Leica Mikrosysteme Austria, Hernalser Hauptstrasse 219 | 1170 Vienna 
 
Cryo preparation techniques are currently the most reliable methods for the 
cryo-immobilization of biological samples for high-resolution morphological 
evaluation. For routine morphological studies the specimen is firstly high 
pressure frozen prior to freeze substitution and resin embedding then 
subsequently ultrathin sectioned for TEM investigation. For CEMOVIS (Cryo 
Electron Microscopy of Vitreous Ice Sections), ultrathin cryo sectioning can  
be carried out directly on the high pressure frozen, vitrified sample using a 
cryo ultramicrotome and cryo-TEM for investigation. For the analysis of single 
particles and cellular components the preferred route is via the Bare Grid 
Technique where the sample is plunge frozen into liquid ethane prior to 
imaging in the cryo-TEM. 
These different preparation techniques will be discussed and data presented. 
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SIMULTANEOUS DETECTION OF MULTIPLE TARGETS FOR 
ULTRASTRUCTURAL IMMUNOCYTOCHEMISTRY 
 
Philimonenko V.V.1, Philimonenko A.A.1, Šloufová I.6, Hrubý M.2,Novotný F. 5,  
Halbhuber Z.3, Krivjanská M.3, Nebesářová J. 4, Šlouf M. 2, Hozák P.1 
 
1 Institute of Molecular Genetics ASCR v.v.i;  
2Institute of Macromolecular Chemistry ASCR v.v.i. ;  
3Central European Biosystems;  
4Biology Centre ASCR v.v.i.;  
5Czech Technical University in Prague;  
6Charles University in Prague 
 
Simultaneous detection of biological molecules by means of indirect 
immunolabeling provides valuable information about their localization in 
cellular compartments and their possible interactions in macromolecular 
complexes. While fluorescent microscopy allows for simultaneous detection of 
multiple antigens, the sensitive electron microscopy immunodetection is limited 
to only two antigens. In order to overcome this limitation, we prepared a set of 
novel nanoparticles (NPs) which fulfill several criteria: size in the frame of 5-15 
nm, narrow size distribution, good contrast and stability in the electron 
microscope, stability of colloidal solution during conjugation, and surface 
properties allowing for conjugation with antibodies or other bioreactive 
molecules. With the use of novel NPs, various combinations with commercial 
gold NPs can be made to obtain a set for simultaneous labeling. For the first 
time in ultrastructural histochemistry, up to five molecular targets can be 
identified simultaneously. 
These methods allowed us to progress with understanding some novel 
molecular interactions in the cell nucleus. Mapping of  the localization of 
nuclear lipid phosphatidylinositol-4,5-bisphosphate (PIP2) together with four 
other molecules important for cellular structure and function will be 
demonstrated.   
Acknowledgement: KAN KAN200520704, MSMT LC06063, institutional grant 
RVO 68378050. 
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DETECTION OF FOOD ALLERGENS USING THE MICROSCOPIC 
METHODS 
 
Pospiech M., Tremlová B., Talandová M. 
 
University of Veterinary and Pharmaceutical Sciences Brno. 
 
Although food allergies represent only a smaller part of all allergies, it is 
essential to pay special attention to them. Within recent decades many cases 
of allergen consumption with fatal consequences have been described. To 
detect of allergens a different methods are commonly used. Presence of 
allergens can then be detected, besides other techniques, by microscopic 
methods for direct or indirect detection of allergens in foodstuffs. 
Histochemical methods are used for indirect detection of plants allergens. 
Detection is based on structural elements detection (peanut, sesame, 
hazelnut, brazil nut, mustard , macadamia nut) or on detection of residues of 
carbohydrates in soya and wheat proteins. 
For direct examination of plants allergens immunohistochemical methods were 
used. Immunohistochemical methods were used to verify microscopic 
detection of soya, wheat, peanut, sesame and lupine pure protein. 
Immunohistochemical methods provide more specific results than 
histochemical methods. On the other hand histochemical methods are cheaper 
than immunohistochemical methods. However both methods provide an 
unequivocal advantage which is the possibility to detect the presence of 
several components in the food product during examination. 
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NEW LABELS FOR MULTIPLE IMMUNOLABELING IN FESEM 
 
Nebesářová J.1,2, Šlouf M.3, Vancová M.1 
 
1 Biology Centre of ASCR,v.v.i., České Budějovice, CZ,  
2 Faculty of Science, Charles University in Prague, CZ, 
3 Institute of Macromolecular Chemistry of ASCR, v.v.i., Praha, CZ 
 
At present the multiple immunolabeling in the high resolution scanning electron 
microscope (FESEM) is limited by the number of suitable labels. The most 
often two sizes of gold nanoparticles, e.g. 5 and 15 nm, are used for 
simultaneous labeling of two antigens in the observed cell surface structures. 
The possibility to use imaging in backscattered electrons (BSE), which is very 
sensitive to the elemental composition of the observed sample area, offers to 
employ colloidal nanoparticles prepared from others metals as markers. In this 
study, we tested a set of nanoparticles, including Pd and Ag nanoparticles 
covered by a gold layer with diameters ranging from 8 to 18 nm. At first 
laboratory synthesized Pd and AuAg nanoparticles were capped with DHLA 
molecules. In this way modified nanoparticles were conjugated with proteins 
such as avidin, streptavidin, protein A, using a crosslinking agent EDC (1-
ethyl-3-(3-dimethylaminopropyl)carboiimide)[1]. The resulting conjugates were 
used as secondary antibodies in the immunolocalisation of lectins and other 
proteins in salivary glands isolated from partially fed females Ixodes ricinus. It 
was proved that Pd and AuAg nanoparticles can be distinguished from Au 
nanoparticles in BSE imaging. This set of nanoparticles represents the 
possibility of simultaneous labelling up to five binding sites in the cellular 
ultrastructure. 
 
[1] M.Vancova et al., Microsc. Microanal. 17 ( 5), 810-816  (2011)  
 
This research was supported by grant projects of the Academy 
of Sciences of the Czech Republic No. KAN200520704 and Z60220518; 
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QUANTITATIVE ASSESSMENT OF ANTIGEN PRESERVATION DURING 
BIOLOGICAL SAMPLE PREPARATION FOR IMMUNOELECTRON 
MICROSCOPY: FREEZE-SUBSTITUTION EFFECTS 
 
Sobol M.A., Philimonenko V.V., Philimonenko A.A., Hozák P. 
 
Department of Biology of the Cell Nucleus, Institute of Molecular Genetics of 
the Academy of Sciences of the Czech Republic, v.v.i., Prague,  
Czech Republic. 
 
Immunogold electron microscopy provides important information about the 
localization of a defined molecular target as well as about fine structural 
details. This requires methods of sample preparation compatible with both 
antigen recognition and ultrastructure preservation. We performed this study to 
identify the critical points during the automated freeze-substitution (FS) step in 
order to achieve an optimal efficiency of the subsequent immunogold labeling. 
We showed that when acetone was supplemented with 1% of water, all tested 
antibodies against nuclear antigens displayed a decrease in immunolabeling 
density. This effect was confirmed by assessing total protein concentrations 
and the amount of selected protein in the samples processed in the presence 
of water. We demonstrated that the addition of 0.5% glutaraldehyde and 1.5% 
water to acetone caused different effect dependent on the epitope. 
Comparatively, total protein concentration and amount of individual protein in 
the samples, freeze-substituted with the addition of glutaraldehyde and water 
to acetone, increased in regard to the samples processed with no additives in 
FS medium. In summary, protein extraction from cryoimmobilized cells was 
identified as a critical point during the FS. Low concentrations of 
glutaraldehyde can be generally recommended for cryosubstitution rather than 
the use of pure solvent, but the exact conditions need to be elaborated 
individually for certain antigens. 
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STREPTOMYCES COELICOLOR ΔPUP AND PROTEA-SOME MUTANTS 
MYCELIA MORPHOLOGY 
 

 Kofroňová Olga1, Boubakri Hasna2, Pernodet Jean-Luc2 & Benada Oldřich1,3 
 
1Institute of Microbiology, AS CR, v.v.i., 142 20, Prague, Czech Republic, 
2Université Paris-Sud, CNRS, UMR 8621, Institut de Génétique et    
Microbiologie, F-91405 Orsay Cedex, France,  
3Department of Biology, J.E. Purkinje University, 400 96 Ústí nad Labem, 
Czech Republic 
 
An activity of targeting proteins for their specific proteolytic degradation by the 
proteasome was characterized in Mycobacte-rium tuberculosis. The two key 
genes pup and pafA coding for the tagging peptide Pup and the Pup-ligase, 
respectively, are present in several Actinomycetales (Maupin-Furlow, 2012). 
 We showed that pupylation takes place in Streptomyces coelicolor. We 
constructed pup mutant (Δpup) and proteasome mutant strains. The visual 
differences observed in their aerial mycelia and the viable spore counts 
prompted us to use scanning electron microscopy to evaluate the process of 
aerial mycelium and spore formation in wt, Δpup and proteasome mutant 
strains. 
 Here we present a morphological study on S. coelicolor wt, the Δpup, 
the Δpup transformed with an empty vector pSET152 and the Δpup 
transformed with the vector pSET-E*-His-pup. The proteasome mutant grown 
on R2YE and on SFM media is also presented. The samples were prepared 
by OsO4 vapor fixation method. Aquasem and Vega LSU SEMs (Tescan)  
were used for data collection. All shown images are from mycelia peripheries 
in order to compare their approximately equivalent regions. 
 
Acknowledgment: The work was partially supported by RVO61388971 project 
(O.K. &  O.B.) and grant No. EIB.08.013 (H.B. & J-L.P.). 
 
Reference: Maupin-Furlow, J. (2012) Nat Rev Microbiol 10(2), 100-111. 
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NON-INVASIVE CONTACTLESS IDENTIFICATION AND 
CHARACTERIZATION OF MICROORGANISMS BY RAMAN 
SPECTROSCOPY AND OPTICAL MICROMANIPULATION 
 
Bernatova S.1 , Pilat Z.1 , Samek O.1 , Sery M. 1, Zemanek P.1 
 
1Institute of Scientic Instruments of the ASCR, v.v.i. Kralovopolska 147, 612 64 
Brno, Czech Republic 
 
Raman spectroscopy is powerful analytical technique that allows selective, 
external label-free analysis of molecular composition of studied sample based 
on the identification of characteristic peaks in the spectrum of inelastic 
scattering of the incident radiations from vibrating molecular bonds. Optical 
tweezers have been com-bined with Raman microspectroscopy (Raman 
tweezers) that pro-vides non-invasive spatially resolved mapping of molecular 
com-position of studied sample (microorganisms). Also, Raman micro-
spectroscopy has been used to detect and identify microorga-nisms because 
Raman spectrum of individual microorganism ser-ves as a unique fingerprint 
[1, 2]. 
We have investigated a combination of optical trapping with micro-
spectroscopic techniques (Raman spectroscopy). Optical tweezers use single 
focused laser beam for spatial confinement and mani-pulation of micro and 
submicroobjects. Laser wavelength is cho-sen so that it is not absorbed by the 
object and therefore the ob-ject is not damaged. 
In order to enhance the Raman signal SERS technique can be in-troduced to 
detect the composition of particular species and/or their interactions. The 
trapping and manipulation with metal nanoparticles will allow us to measure 
SERS (Surface Enhanced Raman Spectroscopy) on the selected location on a 
microobjects (cells, bacteria, algae) [3]. 
 
[1] A. Jonas et al: Electrophoresis, 29, 4813-4851 (2008). 
[2] O. Samek et al: Sensor,10, 8635-8651, (2010). 
[3] D.V. Petrov: J. Opt. A: Pure Appl. Opt., 9, S139-S156.(2007). 
The authors acknowledge the support by GACR (project P205/11/1687) 
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THE SURFACE STRUCTURE OF EMBEDDING RESIN AFFECTS THE 
IMAGE CONTRAST  IN THE LOW-VOLTAGE TEM 
  
Bílý T.1, Nebesářová J.1,  Kaftan D.2 
 
1Biology Centre of ASCR, v.v.i, České Budějovice, Czech Republic;  
2 Faculty of Science, University of South Bohemia, České Budějovice 
 
We have studied the influence of the surface structure of sections cut from 
epoxy resins on their resulting image in the low voltage transmission electron 
microscope (LV EM 5, Delong Instrument) working at accelerating voltage 5 
kV. The objective was  
to characterize the surface roughness of ultrathin sections with the thickness 
20 nm, which are necessary for 5 kV TEM, by means  
of measurements of grooves heights and widths with AFM  
(Pico SPM, Molecular imaging) and compare these data with LV EM images. 
The Matlab software was used for measurements and statistical evaluations of 
results. The 20 nm thin sections were cut from polymerized blocks of epoxy 
resins by means  
of ultramicrotome Ultracut UCT (Leica) with using of diamond knives with 
different cutting angles – 45° and 35°. Also the 35° oscillating diamond knife 
working at an oscillation frequency 31.5 kHz was used. The ultrathin sections 
were alternatively placed onto a clean mica surface and standard electron 
microscopy grids. 
 
Generally, decreasing of the knife angle leads to a smaller height and larger 
width of scratches. We have found that the average scratch height of the 
harder variation of EPON resin changed more with the change of the knife 
angle than that of the softer Spurr resin. The topographical contrast of resin 
ultrathin sections observed with LV TEM was in accordance with measured 
AFM data. 
 
This research was supported by grant projects of the Academy of Sciences of 
the Czech Republic No. KAN200520704  
and Z60220518 
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USING OPTICAL PROJECTION TOMOGRAPHY MICROSCOPY TO 
VISUALIZE LARGE BIOMEDICAL SAMPLES 
 
Čapek M.,  Michálek J., Radochová B., Janáček J. 
 
Institute of Physiology, Academy of Sciences of the Czech Republic, v.v.i., 
Vídeňská 1083, 142 20 Praha 4 
 
Optical projection tomography (OPT) microscopy is a relatively new technique 
(Sharpe et al., Science 19, 2002) which allows the 3D imaging of biological 
specimens from 2 mm up to 15 mm across. OPT has two important 
advantages over confocal microscopy: it can image much larger specimens, 
and it can image non-fluorescent specimen. Fluorescent signals are also 
imaged, thus allowing visualization of commonly-used stains. OPT is based on 
the principle of projection tomography. In tomography, the data obtained from 
the specimen does not have a direct mapping to a single position in 3-D 
space. Instead, each piece of data indicates the total amount of light absorbed 
or emitted along a straight line through the specimen. The data collected acts 
essentially like a shadow of the object. Where the object is thicker the shadow 
is darker. This data does not map to a specific position within the object, but 
when added to similar data collected from other angles, it contributes to a full 
description of the object. The algorithm which performs this calculation is 
called a back-projection algorithm. 
The Institute of Physiology has purchased a commercial version of the OPT 
microscope. We will demonstrate 3D visualization of images acquired by OPT 
of the following animals and tissues: fly (Drosophila melanogaster), earthworm 
(Lumbricus terrestris), embryonal mouse hearts, and rat cerebella. 
Acknowledgement: This research was supported by Ministry of Education, 
Youth and Sports of the Czech Republic (ME09010), Czech Science 
Foundation (P501/10/0340, P108/11/0794) and Technology Agency of the 
Czech Republic (TA02011193). 
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SEM CHARACTERIZATION OF METAL NANOPARTICLES IN REVERSE 
MICELLES 
 
Černohorský O.1, Žďánský K.2 
 
1 ČVUT FJFI - Department of Physical Electronics, Břehová 7, 115 19 Praha 1, 
Czech Republic, www.fjfi.cvut.cz  
2 UFE AV ČR, Chaberská 57, 182 51 Praha, Czech Republic, www.ufe.cz 
 
Nanoparticles of various metals are materials with very interesting properties. 
Pd or Pt in nanoparticle form are well known for their catalytic properties. We 
use this fact in construction of hydrogen sensor based on the interface of 
nanoparticles of these metal and n-InP. Pd or Pt are responsible for hydrogen 
dissociation. These hydrogen atoms diffuse through layer of nanoparticles on 
the interface, where they adsorb on n-InP surface. This lowers the Schottky 
barrier and we can therefore measure the concentration of hydrogen 
molecules by the current change. SEM characterization of layers of various 
metals (Pd, Pt, Au, Ag) on n-InP, prepared by electrophoretic deposition, were 
performed and presented before. Now we tried to observe the nanoparticles 
on copper grids prepared from the drop of colloid sollution to compare their 
morfology to the morfology of the nanoparticles deposited on n-InP. 
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EVALUATION OF PHASE MORPHOLOGY IN NON-HOMOGENEOUS 
POLYMER BLENDS 
 
Dimzoski B., Šlouf M., Fortelný I., Vu N. H., Kruliš Z. 
 
Institute of Macromolecular Chemistry, Academy of Sciences of the Czech 
Republic, Heyrovsky Sq. 2, 162 06 Prague 6, Czech Republic 
 
Introduction  
During our previous research we have concluded that neglecting the non-
homogeneity of the phase structure in immiscible polymer blends can lead to 
considerable error in evaluating the effect of system parameters on the blend 
morphology [1]. For this reason, we developed a microscopic method that will 
overcome this obstacle for reliable assessment of morphology evolution.   
Experimental 
Polystyrene/Ethylene-Propylene copolymer (PS/EPR) blend with 20 wt%. of 
EPR was prepared by melt mixing (195 oC, Brabender Plasti-Corder). Blend 
morphology was observed in three quenched-after-mixing samples taken from 
different parts of the mixing chamber, using scanning electron microscope 
VEGA TS 5135 (Tescan). Equivalent diameters (ED) of EPR particles were 
obtained from image analysis (NIS-Elements, LIM). 
Results and conclusions 
SEM micrographs clearly demonstrated the occurrence of parallel bands within 
all samples i.e., coexistence of areas with dissimilar size of dispersed EPR 
particles, divulging the non-homogeneous nature of the PS/EPR blends. 
Image analyses of low- and high- SEM micrographs acquired from different 
areas yielded several sets of EDs of EPR particles, which were re-calculated 
using relative weights of individual micrographs. The weights were related to 
the size of investigated areas, numbers of micrographs, and magnifications. It 
has been demonstrated that the final size distribution, calculated by our 
method, much better corresponds to the real morphology of PS/EPR blends. 
Acknowledgement: GAČR P106/11/1069,  
References: [1] Fortelný I. et al., Polym. Eng. Sci., 48, 564 (2008) 
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COMPARISION OF TEETH MORFOLOGY OF MEMBERS OF THE 
SUBFAMILY ANGUINAE (ANGUIMORPHA, ANGUIDAE) 
 
Dobiašová K.1, Kováčová E.2 
 
1Comenius University in Bratislava, Faculty of Natural Sciences, Department of 
Ecology, Mlynská dolina, 84215 Bratislava, Slovakia; 
2Slovak Academy of Sciences, Institute of Electrical Engineering,  
Dúbravská cesta 9, 84104 Bratislava, Slovakia 
 
The subfamily Anguinae includes three living genera: Pseudopus (south - east 
Europe, south - western Asia), Anguis (Europe, south - western Asia) and 
Ophisaurus (North America, north Africa and south - east Asia). The present 
study is focused on the morphological characters, specifically teeth of the 
species of all genera of Anguinae. This thesis is a part of a project aimed to 
study the morphology of cranium, postcranium skeleton and integument of 
species in the subfamily Anguinae. Morphology of lower jaw and dentition can 
be used for reconstruction of the phylogenic repalionship of these lizards. The 
description of anguine dentition is based on the articulated adult specimens. 
The following morfological characters have been described and compared by 
means of scanning electron microscope: number of teeth, shape of crowns, 
position and curving of teeth, tooth implantation, cutting edges and striation of 
crowns. We are using metallized samples and by means of electron beam we 
obtain details about individual structures. We described these types of teeth: 
the robust posterior teeth of Pseudopus apodus, the sharp hooked teeth of 
Anguis fragilis and the conical teeth of Ophisaurus. Teeth apexes are more or 
less sharp-pointed and recurved. The surface of the crown tip of the teeth has 
the evident mesiodistal crest, and the labial and lingual striate converge to the 
apex. These morphological data have been confronted with dietary ecology. 
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SCANNING ELECTRON MICROSCOPY OF BACTERIAL BIOFILMS 
 
Dobranská K.1, Růžička F.2, Nebesářová J.3, Samek O.1, Krzyžánek V.1 
 
1Institute of Scientific Instruments of the ASČR, v.v.i., Brno  
2Faculty of Medicine, MU, and St. Anne’s University Hospital, Brno  
3Biology Centre of the ASČR, v.v.i., České Budějovice 
 
Many microorganisms are known to form biofilm on the surface of medical 
implants, surgical fixations, and artificial tissue/vascular replacements. Cells 
contained within such a biofilm are well protected against antibiotics and 
phagocytosis and, thus, effectively resist antimicrobial attack. Elucidating the 
basic mechanisms of the biofilm formation can contribute to understanding the 
basic biochemical mechanisms underlying this process and developing new, 
more efficient strategies for the infection treatment.  

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

We show that scanning electron microscope can be very valuable tool 
for study structure/morphology of biofilms. We have employed techniques of 
chemical fixation and dehydration, followed by drying using either the CPD in 
CO2 or using chemical substances with low surface tension, such as HMDS. 
Also, we have utilized physical sample preparation by cryo-methods (rapid-
freezing using liquid nitrogen combined with freeze fracturing in the Alto 2500 
cryo-attachment (Gatan)). 

Our study suggests that biofilm details can be recognized and further 
studied. Thus, we believe that our research deserve detailed investigation so 
that biofilm structure and its morphology can be revealed. 
Acknowledgement: project CZ.1.07/2.3.00/20.0103 (EC and MŠMT ČR), 
P205/11/1687 (GAČR), and Z60220518 (ASČR). 
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LOCALIZATION OF ZINC IN ARABIDOPSIS THALIANA ROOTS AND 
ROOT HAIRS 
 
Ďurišová E. 
 
Institute of Botany, Slovak Academy of Sciences, Dúbravská cesta 9, 845 23 
Bratislava, Slovakia 
 
Accumulation of zinc in different tissues and organs of plants is uneven. Less 
is known about Zn distribution in living cells of roots and in root hairs, although 
the investigation of Zn localization could help to understand the mechanisms 
of toxicity and detoxification of this heavy metal in plants. In the present study, 
we focused our investigation on localization of zinc in root cells and growing 
root hairs of Arabidopsis thaliana seedlings in real time using fluorescent dye 
RhodZinTM-3 and confocal laser scanning microscope. In the presence of 
normal Zn content (10 μM) in culture medium, this element was detected in 
cell walls and vacuoles of rhizodermal cells. Staining intensity increased with 
increasing metal concentration. In plants growing in high concentration of Zn 
(1000 μM), the intensity of fluorescence in cell walls and vacuoles was much 
higher compared to control plants. In cytoplasm of rhizodermal cells of both 
control and treated plants small, dynamic stained structures were present. No 
staining of nuclei was observed in cells of control and treated plants. In root 
hairs of Arabidopsis thaliana, zinc was detected in cell walls, whereas the tip of 
growing root hairs was without staining. In the cytoplasm of growing root hairs 
highly dynamic zinc containing structures were observed. The fluorescence 
was weak in the root hairs of control plants, while in 1000 μM zinc, the 
intensity of fluorescence was much higher.   
 
The work was supported by VEGA 2/0149/08 and VEGA 2/0200/2010. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



42 
 

10 
 
THE ANALYSIS OF FOOD STARCHES USING LIGHT AND SCANNING 
ELECTRON MICROSCOPY 
 
Eliášová M.1, Pospiech M.1, Tremlová B.1, Čáslavková P.1 
 
Veterinární a farmaceutická univerzita Brno  
Fakulta veterinární hygieny a ekologie 
 
The starch is considered one of the most universal food aditives in the food 
industry. The starches are used in many food commodities, which significantly 
involve or determine their texture and functional properties. 
This work deals with the analysis of native and modified starches isolated from 
potato, corn, wheat and tapioca using light and scanning electron microscopy. 
Individua starches are characterized by their shape and size. For analysis of 
native starches is light microscopy a useful tool for the identification of 
individual starch granules based on the size and shape. For some modified 
starches analyzed using this method cause loss of the histological slides which 
make their detection more difficult.  
But we have to note that starch granules are three dimensional objects, so the 
analysis in the scanning electron microscope due to the high depth of focus 
provides clearer information about the morphological structure regardless used 
modification. Other information from the scanning electron microscopy 
indicates the surface of native starch granules is smooth and is not porous 
distinct from the modified starches. The modified starches can be seen as a 
different changes both in the size and shape and the surface of the starch 
granules caused by the modifications.  
The size and shape of the starch granules are associated with the chemical 
properties of the starch and consequently may involve the functional properties 
of the starch in foodstuff. 
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POSSIBILITIES OF USING ENVIRONMENTAL SCANNING ELECTRON 
MICROSCOPY TO STUDY OF HUMAN EMBRYONIC STEM CELLS 

Flodrová E.1,2, Neděla V.1, Svidenská S.2,Hampl A.3, Sedláčková M.3 

1Institute of Scientific Instruments of the ASCR, v.v.i.; 
2Department of Electrotechnology, The Faculty of Electrical Engineering and 
Communication, Brno University of Technology;  
3Department of Histology and Embryology, The Faculty of Medicine,  
Masaryk University. 

The potential of human embryonic stem cells (hECS) to differentiate into all 
types of the cells in the organism and cell populations derived from these 
pulipotent cells offers promise of therapeutic treatments to many incurable 
diseases. A surface microstructure has not yet been described in detail. Many 
(hECS) contain extensive specific cell structure called microvilli whose role is 
poorly understood.  
The object of this study was to investigate the possibility of using 
environmental scanning electron microscopy (ESEM) for characterization 
morphological specifics on an undifferentiated hESC colony surface cultured 
on glass substrate. 

[1] Itskovitz-Eldor, J. et al., Mol. Med. 6(2), 88 (2000). 
[2] Mumaw, J.L. et al., Microsc. Microanal. 16, 80 (2010). 
[3] This work was supported by the Grant Academy of the Czech Republic: 
grant No. GAP 102/10/1410 and by the EU project No. 
CZ.1.07/2.3.00/20.0103.  
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THE STUDY OF HOST-PARASITE INTERACTIONS USING DIFFERENT 
MICROSCOPIC METHODS 
 
Hodová I., Valigurová A. 
 
Department of Botany and Zoology, Faculty of Science, Masaryk University, 
Kotlářská 2, 611 37 Brno, Czech Republic 
 
Eudiplozoon nipponicum (Monogenea) is a blood-feeding parasite from the 
gills of carp, which due to its unique biological properties, represents an ideal 
model for studies on diverse biological interactions. Parasite's developmental 
stages were investigated using combined microscopic approach to identify 
explicit adaptations to the ectoparasitic life. Diplozoids have evolved a 
complex mechanism dedicated to attachment to the host and localization on 
host body that is advantageous for feeding and reproduction. The main 
attachment system comprises prominent buccal suckers at the ventral site of 
the parasite's forebody along with the two well-developed muscular haptors, 
each with four pairs of clamps in two rows and two central hooks, located on 
the hindbody. Complicated structure of parasite's tegument, including folds 
and lobular extensions in the middle part of hindbody, supports its firm fixation 
to the host gills by locking to the gill lamellae. The complex digestive tract is 
well-equipped for the hematophagous feeding and consists of a mouth 
opening, eversible pharynx with adjacent glandular structures and a blind-
ending gut with caecal lining. The buccal suckers seem to assist in the 
parasite’s translocation while searching for an optimal niche and we speculate 
about their temporary attachment function during feeding as well. They appear 
to be located in a buccal capsule and probably evert when needed (e.g. while 
feeding). Structures of unknown function, so called the glandulo-muscular 
organs, which are located apically and opened into the mouth corner, are 
considered to be a part of digestive tract. These structures seem to be specific 
for this species. The possibility of extracorporeal digestion of this parasite is 
discussed. Supported by Czech Science Foundation No. P 505/12/G112. 
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STANDARDLESS SEM/EDX ANALYSIS OF COMPOUNDS CONTAINING 
VERY LIGHT ELEMENTS 
 
Hromadkova J., Vlkova H., Slouf M., Strachota A. 
 
Institute of Macromolecular Chemistry, Academy of Sciences of the Czech 
Republic, Heyrovsky Sq. 2, 162 06 Prague 6, Czech Republic 
 
Energy-dispersive analysis of X-rays in scanning electron microscopy 
(SEM/EDX) has become a well-established technique, which is more-and-
more common and popular. In our laboratory, which is specialized on synthetic 
polymer systems, we use SEM/EDX to identify filler particles in polymer 
composites, to analyze impurities and/or inorganic nanoparticles in 
block/branched copolymer self-assemblies, to detect foreign particles in 
explanted total joint replacements or during analyses of new polymer 
composites. As all above mentioned specimens come from current original 
research, there are no standards available and, consequently, we use 
standardless SEM/EDX. In this contribution we show, how precise is the 
standardless SEM/EDX applied on synthetic polymer systems, i.e. on the 
systems containing the lightest EDX-detectable elements, such as boron, 
carbon, nitrogen, oxygen, and fluorine. We show how the data are influenced 
by data collection time, amplification time, accelerating voltage and sample 
composition. We demonstrate that even boron and carbon can be detected at 
semi-quantitative level, if their content in the samples is at least a few percent. 
 
Acknowledgements: P205/10/0348, P208/10/0353, TA01011406, NT12229-
4/2011, P106/09/1101, AVOZ40500505. 
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TEM CHARACTERIZATION AND PREPARATION OF STRUCTURE FOR 
THE ELECTRICAL CHARACTERISATION OF THE SINGLE GaP/ZnO 
NANOWIRE BY FOCUSED ION BEAM MICROSCOPY 
 
Križanová Z., Vávra I., Novák J., Stoklas R. 
 
Institute of Electrical Engineering, Slovak Academy of Science, Dúbravská 
cesta 9, 841 04, Bratislava, Slovakia 
 

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

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

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

Also we prepared the testing structure for the purpose of electrical 
characterization (by Foucused Ion Beam microscope – Quanta 3D 200i) . A 
PN junction was created between the nanocrystalline ZnO shell and the GaP 
nanowire core. The I-V characteristics of (n)ZnO/(p)GaP PN junction will be 
presented.  
 
The FIB equipment (Quanta 3D 200i)  was purchased within the project of the 
structural funds of the European Union entitled: „Centre of excellence for new 
technologies in electrical engineering“, ITMS code 26240120011 
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WHAT AFFECTS THE ACCURACY OF AU NANOPARTICLE SIZE 
MEASUREMENTS USING BSE IMAGING IN FIELD EMISSION SCANNING 
ELECTRON MICROSCOPE (FESEM) 
 
Langhans J.1, Vancová M.1, Nebesářová J.1,2 
 
1 Biology Centre of ASCR, České Budějovice  
2 Faculty of Science, Charles University in Prague, Praha 
 
In this study we tested using of a field emission scanning electron microscope 
(FESEM) equipped with an Autrata improved yttrium aluminum garnet (YAG) 
detector of back-scattered electrons (BSE) for the size characterisation of 10 
nm Au nanoparticles. Diameters of Au nanoparticles were measured on the 
basis of digitally recorded micrographs. The aim was to evaluate the influence 
of FESEM technical parameters such as accelerating voltage, beam current, 
magnification and scanning rate, on the accuracy of the nanoparticle size 
determination in the BSE mode. 
The most important parameter is accelerating voltage. We measured the size 
of nanoparticles using accelerating voltage in the range 6-15 kV. As was 
expected the higher values of accelerating voltage led to smaller diameters 
due to the lower production of BSE on the edge of spherical nanoparticles. On 
the other hand the use of the lower accelerating voltage resulted in the 
deterioration of signal/noise ratio, which influenced the measurement 
accuracy. 
In conclusion, these measurements are fundamental for finding optimal 
conditions for observation of immunolabeled biological samples in FE SEM. 
 
This research was supported by grant projects of the Academy 
of Sciences of the Czech Republic No. KAN200520704 and Z60220518; 
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PROTON MICROSCOPY ON 3MV TANDETRON ACCELERATOR AT   
NPI ŘEŽ 
 
Malinský P., Havránek V., Peřina V., Voseček V., Kranda K. 
 
Nuclear  Physics Institute ASCR, Řež u Prahy, Czech Republic 
 
Since its beginnings in sixties, the use of energetic ions (in MeV range) for 
analysis and modification of materials become a mature technique [1]. Several 
tens of such systems are nowadays installed worldwide [2]. The resolution of 
the ion micro-beams reached sub micrometer with still high enough beam 
current for quantitative analysis by µ-PIXE and µ-RBS and related Ion Beam 
Analysis.  From 2009 an ion microbeam system based on Oxford Microbeams 
Ltd. [3] components is installed on 3MV Tandetron 4130MC HVEE accelerator 
at NPI ASCR in Řež. The resolution of 1 µm in high current mode and 0.5 µm 
has been achieved for 2MeV proton beam. Also focusing of other ions as C4+, 
O5+ and Si6+ with the energies around 10 MeV was demonstrated with the 
resolution of 2-3 µm. Since then, the Řež ion microprobe has been used in 
various interdisciplinary research projects form analyzing the metal contents in 
single neurons to identifying the origin of ancient Chinese ceramics shreds 
found in Angkor Thom. Technical parameters and examples of application are 
presented.  
 
Acknowledgement: This work was supported by the grants GACR 104/09/1269 
and MSMT LC06041. 
 
1. Nuclear Microprobe Technology and Application, Proceedings of the 
ICNMTA-12, Liepzig, Germany 26 -30 July 2010. Nucl. Instr. and Meth. B 269  
(2011) 2151-2461. 
 
2. List of nuclear microprobe facilities  
http://www.atomki.hu/atomki/IonBeam/icnmta/microprobefac.html  
   
3. Oxford Microbeams Ltd.  www.microbeams.co.uk 
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LIGHT AND SCANNING ELECTRON MICROSCOPY OF ARCTIC ANISAKID 
LARVAE 
 
Mašová Š.1, Kubíčková K.2, Kašparová E.3, Ditrich O.4, Tyml T.4, Tušer M.4, 
Kodádková A.4, Baruš V.1 
 
1Department of Botany and Zoology, Faculty of Science, Masaryk University, 
Kotlářská 2, 611 37 Brno;  
2TESCAN, a.s., Libušina třída 21, 623 00 Brno;  
3Institute of Animal Physiology and Genetics AS CR. v.v.i., Rumburská 89,  
277 21 Liběchov;  
4Faculty of Science, University of South Bohemia, Branišovská 31, 370 05 
České Budějovice. 
 
Parasitic anisakid nematode larvae (superfamily Ascaridoidea) from genera 
Anisakis Dujardin, 1845, Pseudoterranova Mozgovoi, 1951, and 
Contracaecum Railliet et Henry, 1913 were obtained by a parasitological 
dissection from the liver and body cavity of arctic sea fishes (Boreogadus 
saida, Myoxocephalus scorpius, Gymnocanthus tricuspis, Clupea harengus) in 
Petuniabukta, Billefjorden, Svalbard. External morphology of nematodes has 
been studied by SEM.  As the species identification just by light microscopy is 
disputing, morphological approach was supplied by molecular data. 
 Glycerine-cleared nematodes were examined by the Olympus BX51 
light microscope equipped with differential interference contrast (DIC) optics, 
the Olympus DP70 digital camera and digital image analysis system (Motion 
Stream). For SEM were used standard techniques. Additionally, the scanning 
electron microscope MIRA3 FEG-SEM (TESCAN) operating at an accelerating 
voltage of 7 kV was used. 
 Morphologic and metric features such as cephalic end with oral opening, 
anlagen of lips and prominent cuticular tooth, a position of the excretory pore, 
ventriculus, ventricular and intestinal appendices and tail shapes were 
observed. 
Acknowledgements: 
This study was supported by the GA ČR Grants No. 526/09/H025 
(stipendium), No. P505/12/G112 (conference) and the field work by 
LM2010009 CzechPolar (MŠMT ČR). 
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MICROSTRUCTURAL STUDY OF THE CRYSTALLIZATION OF 
AMORPHOUS Fe–Sn–B RIBBONS 
 
Maťko I., Illeková E., Švec Sr. P., Švec P., Janičkovič D. 
 
Institute of Physics, Slovak Academy of Sciences, Dúbravska cesta 9, 845 11 
Bratislava, Slovakia 
 
Fe–B based amorphous alloys being the most known principal foregoers for 
the nanocrystalline alloys have been widely inspected in hundreds of scientific 
papers. Recently also nanocrystallization has been referred for the Fe–B 
based ribbons as the consequence of either extreme heat-treatment or 
especial additives. In this study the crystallization of the Fe–Sn–B amorphous 
ribbons (prepared for the first time by planar-flow casting) is explored in 
details. Its kinetics was characterized by differential scanning calorimetry using 
Perkin-Elmer DSC7. The microstructure and morphology of the crystallized 
products was analyzed by transmission electron microscopy using 
conventional JEOL 2000 FX and high-resolution JEOL JEM-2100 (LaB6) 
microscopes and standard X-ray diffraction using CuKα radiation. Namely 
hypocritical composition Fe78Sb5B17 was choosen exhibiting two distinct 
crystallization steps controlled mainly by classical nucleation-and-growth 
(JMA) kinetics [1]. Microstructural study of the first step reveals a formation of 
„quasinanocrystalline phase“ consisting of grains of bcc-Fe(Sn) with equiaxed 
morphology and size up to ~50nm, which are of rather high population 
embedded in remaining amorphous matrix. High-resolution analysis shows 
their rather faulted internal structure which should be a consequence of 
incorporation of Sn atoms into Fe crystalline lattice (no clustering of Sn atoms 
was observed). This phase remains present up to higher stage of second 
crystallization step which corresponds to formation of bigger spherulitic grains 
of iron borides (both Fe2B and Fe3B detected).  
[1] E. Illeková, I. Maťko, P. Švec Sr., P. Švec, D. Janičkovič, Journal of Alloys 
and Compounds 509S (2011) S46. 
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PROTEIN TRACKING AND TRAJECTORY ANALYSIS IN FLUORESCENCE 
MICROSCOPY 
 
Matula P.1, Daněk O.1, Bártová E.2, Stixová L.2 
 
1Center for Biomedical Image Analysis, Faculty of Informatics, Masaryk 
University, Brno;  
2Department of Molecular Cytology and Cytometry, Institute of Biophysics, 
Academy of Sciences, Brno 
 
We studied the kinetics of several nuclear proteins using fluorescence 
microscopy recently [1, 2]. We will present our point-based approach to 
trajectory analysis, which consists of the following steps: (1) centers of protein 
foci are found, (2) our point-based approach [3] is used to suppress the cell 
movement as a whole, (3) foci trajectories are built, (4) parameters of 
intracellular motion are computed. 
 
This work was supported by project GAP302/12/G157 of Czech Science 
Foundation to promote excellence in basic research. 
 
[1] Stixová L., Bártová E., Matula P., Daněk O., Legartová S., Kozubek S.. 
Heterogeneity in the kinetics of nuclear proteins and trajectories of 
substructures associated with heterochromatin. Epigenetics & Chromatin, 4, 5, 
17 pages. 2011. 
[2] Stixová L., Matula P., Kozubek S., Gombitová A., Cmarko D., Raška I., 
Bártová E. Trajectories and nuclear arrangement of PML bodies are influenced 
by A-type lamin deficiency, Biology of the Cell. Accepted, 2012.   
[3] Matula Petr, Matula Pavel, Kozubek M., Dvořák V. Fast Point-Based 3D 
Alignment of Live Cells. IEEE Transactions on Image Processing, 15, 8, pp. 
2388-2396, 9 pages. 2006. 
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APPLICATION OF ELECTRON MICROSCOPY TO THE STUDY OF 
TOXOPLASMA GONDII AND BESNOITIA BESNOITI TACHYZOITES 
MAINTAINED IN VITRO 
 
Melicherová J.1, Neumayerová H.2, Valigurová A.1 

 
1 Department of Botany and Zoology, Faculty of Science, Masaryk University, 
Kotlářská 2, 611 37 Brno, Czech Republic 
2 Department of Parasitology, University of Veterinary and Pharmaceutical 
Sciences, Palackého tř. 1/3, 612 42 Brno, Czech Republic  
 
Toxoplasma gondii and Besnoitia besnoiti are protozoan parasites belonging 
to the subfamily Toxoplasmatinae (Apicomplexa, Sarcocystidae). Even though 
these two pathogens are closely phylogenetically related, knowledge on their 
life cycle does not reach the same degree. While the life cycle and the 
transmission of important human parasite Toxoplasma gondii has been 
intensively studied for decades, Besnoitia besnoiti, endangering mainly cattle 
and thus causing significant economic looses, still remains enigmatic.  
In this study we focused on the morphology of tachyzoites and their 
interactions with host cell in vitro. Main aims include the comparison of 
morphological data on B. besnoiti with those on T. gondii as well as the 
standardization of electron microscopic techniques used for processing of 
unicellular parasites maintained on cell cultures. Tachyzoites of both species 
were maintained on MARC-145 cell lines (monkey kidney cell line) and then 
processed for scanning and transmission electron microscopy as well as for 
freeze etching procedure. 
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MICROSCOPIC DOCUMENTATION OF WOOD DAMAGE CAUSED BY 
COMMOM PRESERVATION AGENS 
 
Michalcová A., Kučerová I. 
 
Ústav chemické technologie restaurování památek, VŠCHT Praha,  
Technická 5, Praha 6, 166 28 
 
The microscopy documentation was performed on samples of NaCl damaged 
wood from Stilfesten Bryggen in Bergen, Norway Two samples were used: one 
(1-5e) from the earth floor from the surface of outher plank and the other one 
(4-6a) from the 2nd floor from the surface of the plank under the bottom in 
open passage.The samples were leached in water to remove soluable salts. 
Microscopy observation has proven that the surface of cells was covered by 
crust of waten insuluable of badly soluable compounds. Chemical composition 
proven by EDS analysis has shown that the sals are mainly on basis of 
calcium, magnesium and aluminium. The crust seems to permeate the cell 
wall, which makes the wall brittle and susceptibleto mechanical damage. The 
changes in wood structure were also observed and that documented chemical 
degradation of wood, mainly of lignin. These results are in agreement of 
Wilkins, Simpson and Blanchet. It also validate the theory that wood damage 
caused by NaCl is not only performed by crystallization presure but also the 
lignin corrosion take place. 
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MICROSCOPIC, MICROSPECTROSCOPIC AND MICROHARDNESS 
CHARACTERIZATION OF UHMWPE FROM EXPLANTED TOTAL JOINT 
REPLACEMENTS 
 
Nevoralova M.1, Slouf M.2, Brunclikova M.1, Dybal J.1, Fencl J.2, Fulin P.3,  
Pokorny D.3 
 
1Institute of Macromolecular Chemistry, Academy of Sciences of the Czech 
Republic, Heyrovsky Sq. 2, 162 06 Prague 6, CR;  
2Beznoska Ltd., Kladno, Czech Republic;  
3Orthopedics Clinic, Hospital Motol, V Uvalu 84, 156 06 Prague 5, Czech 
Republic 
 
Ultra-high molecular weight polyethylene (UHMWPE) has been used as a 
bearing material in total joint replacements (TJR) since the 1970’s. However, 
in the human body the UHMWPE polymer suffers from long-term oxidative 
degradation and deterioration of mechanical properties. Key property in TJR 
applications is wear resistance. During the mutual motions of metal and 
polymer components, UHMWPE microscopic wear particles are released, 
causing inflammatory response in the surrounding tissues. 

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

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

 
Acknowledgements: 
TA01011406, NT12229-4/2011, AVOZ40500505. 
 
 
 
 
 
 
 
 
 
 
 
 
 



55 
 

23 
 
GOLD NANORODS - CELLULAR TARGETING AND IMAGING 
 
Novotný F.1, Duchoslavová Z.2, Proška J.1, Hodný Z.2 
 
1Faculty of Nuclear Sciences and Physical Engineering, Czech Technical 
University in Prague, Břehová 7, Prague, Czech Republic; 
2Institute of Molecular Genetics of the ASCR, v.v.i.,Vídeňská 1083, 142 
20Prague, Czech Republic 
 
Gold nanorods (GNRs) are excellent candidate as addressable optical 
marker/carrier in biological systems. Strong optical absorption/scattering in 
visible and near-infrared region allows visualization of the spatial distribution of 
GNRs in tissues using confocal microscopy. The non-bleaching and tunability 
of GNRs gives them possible advantages over fluorescent dyes. Moreover, the 
transform of light energy into heat of GNR close surrounding via LSPR allows 
the GNRs to act also as therapeutic agent. 
In this study we utilize gold nanorods as light scattering probes in confocal 
microscope setup in order to explore their minute influence on human prostate 
carcinoma cells (line DU-145). 
 
Acknowledgement: 
This research was supported by GAAV, Czech Republic, project 
KAN401220801 and FEI company via joint CSMS & FEI scholarship 2011. 
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THE USE OF ION MICROPROBE TO STUDY OF PROPERTIES OF 
IRRADIATED SOLIDS 
 
Peřina V. 1, Havránek V.1,  Jurek K.2, Gedeon O.3 
 
1Nuclear Physics Institute ASCR; CZ25068 Řež 
2 Institute of Physics, ASCR, Cukrovarnická 10, CZ16253 Prague 6;  
3 Institute of Chemical Technology, Technická 5, CZ15628 Prague 6. 
 
An ion-microbeam setup (based on Oxford Microbeams components: 
quadrupole triplet, scanning coils, QMDAQ2007 acquisition system) have been 
installed at 3MV Tandetron accelerator at the NPI of ASCR in Rez. The 
system allows focusing light ions (as H, He, C, O, Si) down to the beam spot 
size of 1μm2. The ion currents can be adjusted from few ions/s-1 up to few 
hundreds of pA. The microbeam is used for ion beam elemental and structural 
analysis of materials using the RBS, PIXE, STIM methods and for the 
modification and micro fabrication of materials using direct ion beam writing 
technique. We present an example of the study of potassium silicate glass 
modification by 1.5 MeV proton beam irradiation. The purpose is to 
supplement similar investigation of changes in glass structure and properties 
caused by electrons irradiation. Glass sample was irradiated at defined 
positions by the doses ranged from 4 to 300 C/m2 at 60x60 μm2 area and the 
beam current under 100pA in order to minimize the sample heating.The 
irradiation time dwell from minutes up to few hours. The topography of 
irradiated spots was investigated with the AFM microscopy at IP ASCR, and 
the surface depression and roughness were derived. The possible composition 
changes during irradiation were monitoring by RBS and PIXE. The function of 
topological response on absorbed doses (in terms of total volume absorbed 
energy) is similar for protons and electrons. However, contrary to electrons, 
protons cased almost no elemental composition changes and no sign of 
increased volume after high dose irradiation. 
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SPECTROSCOPY AND OPTICAL TRAPPING OF OIL-RICH ALGA 
TRACHYDISCUS MINUTUS IN MICROFLUIDIC SYSTEMS FOR IN VIVO 
BIOMASS COMPOSITION ANALYSIS 
 
Pilat Z.,1 Bernatova S.1, Samek O.1, Jezek J.1,  Sery M.1,  Zemanek P.1, 
Nedbal L.2 
 
1Institute of Scientific Instruments of the AS CR, v.v.i., Academy of Sciences of 
the Czech Republic, Královopolská 147, 61264 Brno, Czech Republic 
2Institute of Systems Biology and Ecology of the AS CR, v.v.i., Academy of 
Sciences of the Czech Republic, Zámek 136, 37333 Nové Hrady, Czech 
Republic 
 
Algae present an attractive renewable source of lipids to serve as food 
ingredients, for manufacturing cosmetics, pharmaceuticals and bio-fuels. We 
coupled the direct and indirect identification of cellular components in vivo by 
the fluorescence, absorption or Raman spectroscopy with non-contact cell 
manipulation by an optical trap in a PDMS based microfluidic chip. We have 
built complex systems where the light is used both to study the chemical 
composition of the living cell and to control its position. For the direct 
identification of lipids in vivo on a single cell level we used spatially resolved 
Raman microspectroscopy. Analysis of Raman data provided us the 
information about the level of the lipid unsaturation in several species, 
including Trachydiscus minutus (Xanthophyceae), a freshwater yellow-green 
microalga, that was previously shown to contain high proportions of 
polyunsaturated fatty acids (PUFA) in its storage lipids. PUFA are essential 
and therefore highly valued in human and animal nutrition. In order to optimize 
the cultivation conditions for PUFA production, we studied the influence of light 
intensity on a batch culture of Trachydiscus minutus in terms of its 
morphology, growth dynamics, lipid and pigment composition and protein 
content. We found a link between light intensity and concentration of lipids, -
carotene and proteins. The data were supported by auxillary methods such as 
GC-MS and HPLC. In conclusion, we succeeded to apply optical 
micromanipulation and various spectroscopic measurements on individual 
living algal cells and we characterised the influence of light intensity on 
Trachydiscus minutus biomass composition with these techniques. 
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NANOSTRUCTURED THIN TARGETS FOR LASER ION ACCELERATION 
EXPERIMENTS 
 
Proška J.1, Novotný F.1, Štolcová L.1, Klimo O. 1, Pšikal J. 1, Limpouch J. 1, 
Margarone D. 2 
 
1Faculty of Nuclear Sciences and Physical Engineering, Czech Technical 
University in Prague, Břehová 7, Prague, Czech Republic;  
2 Institute of Physics ASCR, v. v. i., PALS Centre, Na Slovance 2,   
Prague, Czech Republic 
 
The influence of microscopic structure of the target surface on the laser target 
interaction and subsequent ion acceleration were studied using numerical 
simulations [1]. For purposes of experimental verification, the thin targets were 
prepared with regular surface structural motifs in submicron range. A 
technique for deposition of monolayer of polystyrene microspheres on thin 
Mylar foil was developed. 
 
Impact craters were analysed by various microscopic methods – optical 
microscopy, atomic force microscopy (AFM) and scanning electron microscopy 
(SEM) [2]. 
 
 The acceleration of ions from the thin target surface is The interaction of 
ultrashort intense laser pulse with thin foils is accompanied by  
 
[1] O Klimo et al 2011 New J. Phys. 13 053028 
[2] D. Margarone et al 2012 Appl. Surf. Sci. in press 2012 
 
Acknowledgement: 
This research was supported by GAAV, Czech Republic, project 
KAN401220801, Grant Agency of the Czech Republic P205/11/1165, and FEI 
company via joint CSMS & FEI scholarship 2011. 
 
 
 
 
 
 
 
 
 
 
 
 



59 
 

27 
 
ULTRASTRUCTURE OF NORWAY SPRUCE (PICEA ABIES) 
CHLOROPLAST AS PRESERVED BY HIGH-PRESSURE FREEZING AND 
CHEMICAL FIXATION 
 
Radochová B.1, Lhotáková Z.2, Nebesářová J.3, Čapek M.1, Albrechtová J.2, 
Kubínová L.1 
 
1Institute of Physiology, Academy of Sciences of the Czech Republic, 
Vídeňská 1083, 142 20 Praha 4;  
2Charles University in Prague, Faculty of Science, Department of Experimental 
Plant Biology, Viničná 5, 128 44 Praha 2;  
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Republic, Branišovská 31, 370 05 České Budějovice 
 
In the field of transmission electron microscopy, chemical fixation is the most 
common method used for preparation of biological samples. However, due to 
the gradual and slow penetration of fixatives, chemical fixation inevitably leads 
to various artefacts. This can be avoided by using high-pressure freezing 
(HPF) that enables us to freeze the samples in milliseconds thus keeping the 
cell morphology closer to its living state. In plant tissues the optimization of 
HPF process is technically challenging mainly due to large water content in 
cell´s vacuoles and large intercellular spaces inside the leaves that can act as 
an insulator. Thus, some kind of space filler functioning as a cryoprotectant is 
needed prior to HPF.  
In the present study we compared the ultrastructure of Norway spruce 
chloroplasts fixed both chemically (5% glutaraldehyde followed by 2% OsO4) 
and by HPF followed by freeze-substitution (FS).  As cryoprotectants, 8% 
methanol and 1-hexadecene were used and three different FS media 
(combination of glutaraldehyde, OsO4 and uranyl acetate in anhydrous 
acetone) were investigated. The amounts of well-preserved cells were higher 
in chemically fixed leaves than in leaves fixed by HPF. For well-preservation of 
HPF fixed cells the most important factor was the length of FS procedure, 
mainly the length of resin infiltration period. 
Acknowledgement: This research was supported by the Czech Science 
Foundation (project no. P501/10/0340). 
 
 
 
 
 
 
 
 
 
 
 



60 
 

28 
 
ROLE OF VINCULIN IN MEIOSIS DURING THE MOUSE 
SPERMATOGENESIS 
 
Rohožková J., Hozák P. 
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Dept. of biology of the cell nucleus, Vídeňská 1083, 142 20 Praha 
 
Vinculin (VCL) is a member of proteins described as molecules responsible to 
sense the mechanical properties of the extracellular environment, and to act 
as a regulator of mechanical stress in addition to its function as a mechano-
coupling protein. VCL is the main component of the focal adhesions 
establishing cell-cell and cell-matrix interaction. Disrupting of VCL leads to 
deregulation of mentioned interactions and increased cell migration in a 3D 
environment. Till present the presence of VCL was described in 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 development 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. VCL 
is showing to be a reasonable part of the chromosome dynamic machinery 
during the meiosis. However concrete role of VCL still remains unclear. 
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CU DIFFUSION IN MGB2/TI/CU/SS FINE MULTIFILAMENT WIRES 
OBSERVED BY FIB/SEM DUAL-BEAM SYSTEM 
 
Rosová A., Kováč P., Hušek I. 
 
Institute of Electrical Engineering, SAS, Dúbravská cesta 9, 841 04 Bratislava, 
Slovakia 
 

19-filament SiC-doped MgB2 superconductor wires have been prepared 
by powder-in-tube process and in situ approach with Ti diffusion barrier, Cu 
stabilisation and stainless steel (SS) mechanical sheath. MgB2 was doped by 
SiC to improve current carrying capability and fine filament wires (with the wire 
diameter of 0.860  and 0.375 mm) were annealed at 800 °C for 0.5 h. Diffusion 
processes in the system have been studied by combination of SEM, EDS 
analysis and ion beam selective etching. It was found that several Ti–Cu inter-
metallic compounds were created by Cu–Ti interdiffusion and thus the barrier 
protection against Cu penetration into the superconducting filaments is limited. 
We showed an advantage of Ti use as the barrier material in our wires. Ti 
getters silicon out from the superconducting filament what purges 
superconducting MgB2 from Si and creates an additional Si-rich layer in a Ti 
barrier inner part what prevents Cu diffusion more effectively.  
 Selective ion beam treatment helped us to distinguish very thin layers of 
different phases as well as some features of their microstructure. However any 
selective ion beam sputtering surface treatment should be used with 
precaution with respect to possible misinterpretation of possible artefacts. 
 
This publication is the result of the project CENTE II, ITMS code 
26240120019, supported by the Research & Development Operational 
Programme funded by the ERDF. 
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CONFOCAL MICROSCOPY AS A POWERFUL TOOL FOR THE STUDY OF 
CYTOSKELETAL PROTEIN IN THE NUCLEUS 
 
Skalníková M., Marášek P., Rohožková J., Philimonenko V., Hozák P. 
 
Institute of Molecular Genetics of the ASCR, v.v.i. Vídeňská 1083, Prague 4, 
Czech Republic 
 

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

Using immunofluorescence confocal microscopy combined with 
deconvolution image analysis, we showed that ACTN4 is localized in close 
vicinity of  phosphatidylinositol (4,5) bisphosphate (PIP2) speckles in the 
nucleus in U2OS cells. We also observed changes in ACTN4 pattern in 
nuclear distribution during specific inhibition of RNA polymerase I. In contrast, 
no changes in ACTN1 distribution were observed in HeLa cells after inhibition 
of transcription. 

The data presented underlie the hypotesis that ACTNs might play an 
important role in multiple cellular activities including transcriptional regulation 
in the cell nucleus. 
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MORPHOLOGY AND PROPERTIES OF PP/TiNT COMPOSITES 
 
Slouf M.1, Gohs U.2, Popelkova D.1, Sandova H.1, Kratochvil J.1, Mikesova J.1, 
Vackova T.1, Vu NH.1,Hromadkova J.1, Vlkova H.1 
 
1Institute of Macromolecular Chemistry, Academy of Sciences of the Czech 
Republic, Heyrovsky Sq. 2, 162 06 Prague 6, Czech Republic;  
2Leibniz-Institut für Polymerforschung Dresden e.V. Hohe Strasse 6, 01069 
Dresden, Germany 
 
Titanate nanotubes (TiNT, refs. [1,2]) and commercial titanium dioxide in the 
form of microcrystals (mTiO2) or nanocrystals (nTiO2) were melt-mixed with 
isotactic polypropylene (PP). Part of PP was irradiated with accelerated 
electrons in order to form polar groups and increase compatibility with the 
inorganic fillers. Final PP/mTiO2, PP/nTiO2, and PP/TiNT composites 
contained 5 wt.% of the inorganic particles. 
Morphology, crystalline structure and properties of the composites were 
compared with neat PP. Microscopic characterization (PLM, SEM) showed 
that certain amount of filler was agglomerated, which influenced crystalline 
structure of the matrix. Diffraction and thermal methods (SAXS, WAXS, DSC) 
evidenced that overall crystallinity did not change but the particles exhibited 
certain nucleation activity. These results were confronted with the 
investigations of nucleated crystallization in PP sandwich nanocomposites 
[3,4]. Rheometry and microhardness documented that the composites 
exhibited increasing toughness and yield strength in the row: PP < PP/mTiO2 < 
PP/nTiO2 < PP/TiNT. 
 
References: 
[1] Slouf M et al. Czech patent CZ 302299 (from 2011). 
[2] Kralova D et al. Mater Chem Phys 124 (2010) 652–657. 
[3] Pavlova E et al. J Macromol Sci B 49 (2010) 392–404. 
[4] Slouf M et al. J Appl Pol Sci (2012) in press. 
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SUBSTRATES FOR SPECTROSCOPY BASED ON SERS 
 
Štolcová L.1, Proška J.1, Procházka M.2, Novotný F.1 
 
1 Czech Technical University in Prague, Faculty of Nuclear Sciences and 
Physical Engineering, Department of Physical Electronics, Břehová 7, 115 19 
Prague 1, Czech Republic;  
2 Charles University, Faculty of Mathematics and Physics, Institute of Physics, 
Ke Karlovu 5, 128 00 Prague 2, Czech Republic 
 
Raman spectroscopy is a technique widely used in material science, 
chemistry, biosciences, and even pharmaceuticals. One of its forms, 
spectroscopy based on surface-enhanced Raman scattering (SERS), provides 
Raman signals enhanced by several orders of magnitude; moreover, single-
molecule detection has been reported under special circumstances. This 
significant enhancement is believed to originate in the excitation of localized 
surface plasmon-polaritons in nanostructured metal surfaces, referred to as 
SERS substrates.  
High-quality SERS substrates need to satisfy several requirements, primarily 
reproducibility and substantial enhancement. The latter is to a large extent 
determined by the shape and size of the metal nanostructures. Therefore, the 
ascertainment of the SERS substrate geometry is crucial for the rational 
design and preparation of such structures, as well as for the comparison of 
observed effects with theoretical models. Above all microscopic techniques, 
scanning electron microscopy (SEM) and atomic force microscopy (AFM) are 
used for characterization. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



65 
 

33 
 
PREPARATION OF SFS HETEROSTRUCTURES BY FOCUSED-ION-BEAM 
TECHNIQUE 
 
Štrbík V., Knoška J., Šmatko V., Gaži Š., Beňačka Š., Chromik Š. 
 
Institute of Electrical Engineering, Slovak Academy of Science, Dúbravská 
cesta 9, 841 04 Bratislava, Slovakia 

We present investigation of superconductor-ferromagnet (SF) bilayer and 
superconductor-ferromagnet-superconductor (SFS) heterostructures of 
nanometer dimensions prepared by gallium focused-ion-beam (FIB) 
technology. The SFS heterostructures were realized on the basis of high-Tc 
superconducting YBa2Cu3Ox (YBCO) and ferromagnetic La0.67Sr0.33MnO3 
(LSMO) thin films deposited by magnetron sputtering on SrTiO3 (100) single 
crystal substrates. SFS weak link junctions require dimensions of weak link in 
the range of nanometer size realizable by FIB patterning. On the other side the 
gallium focused ion beam might bring an unacceptable degradation of the 
superconducting as well as ferromagnetic thin film properties. 
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STRUCTURE AND MAGNETIC PROPERTIES OF Fe-Ni-Nb-B SYSTEMS 
 
P. Svec1, P. Svec Sr. 1, I. Skorvanek2, J. Hosko1, G. Vlasak1 
 
1Institute of Physics, Slovak Academy of Sciences, Dúbravska cesta 9, 845 11 
Bratislava, Slovakia;  
2Institute of Experimental Physics, Slovak Academy of Sciences, Watsonova 
47, 040 01 Kosice, Slovakia. 
 
The effect of combined presence of iron and nickel has been studied in rapidly 
quenched amorphous (Fe-Ni)81Nb7B12 system with the ratio of Ni/Fe = varying 
from 0 to 3 in as-quenched state and after annealing. Field dependencies of 
magnetostrictions as well as the values of saturation magnetostriction 
correlated with the evolution of nanocrystalline structure in amorphous matrix 
in the temperature range from ~700 to 800K and after complete crystallization 
above 900K. Intervals of stability and transformation regions were determined 
from temperature dependencies of electrical resistivity. The structure after 
annealing at selected temperatures was identified by X-ray diffraction, 
transmission electron microscopy and electron diffraction. Mössbauer 
spectroscopy was used as a complementary method to demonstrate the 
behaviour and development of the fcc-Fe(Ni) and paramagnetic (FeNi)23B6 
phase from the original amorphous structure. 
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SEM IDENTIFICATION OF INTERMETALLIC PHASES IN Al-ALLOYS 
 
Tillová E., Chalupová M., Hurtalová L., Palček P. 
 
Faculty of Mechanical Engineering, University of Žilina, Univerzitná 8215/1, 
010 26 Žilina, Slovak Republic. 
 
Aluminium alloys are preferred for the automotive industry because of theirs 
lightweight. Usage aluminium alloys for the automotive components savings 
about 55 % weight in compare with steel. Al alloys are use in automotive 
industry especially as:  dynamic exposed cast, engine parts, cylinder heads, 
pistons and so on.  
The mechanical properties and microstructure of aluminium cast alloys are 
dependent on the composition; melt treatment conditions, solidification rate, 
casting process and the applied thermal treatment. The mechanical properties 
depend, besides the morphologies, type and distribution of Si, Cu, Mg and Fe-
phases, in the grain size, dendrite arm spacing, porosity distribution or profile 
too. So study the microstructure of Al alloys is therefore very important. 
Study of microstructure in the aluminium alloys was performed on the 
scanning electron microscope. For study of Al alloys was utilized standard and 
deep etching of samples. Deep-etching consist of dissolving the alpha-matrix 
in the reagent and than we are able to see the 3D morphology of eutectic Si 
particles and intermetallic phases. On the scanning electron microscope, 
among the data signals released during examination, were used x-rays 
analysis that characterized the elemental composition of the specimen. As x-
rays analysis were used line, point and surface (mapping) analysis. By 
combination x-ray and structural information we can completely describes the 
microstructure of the specimen. 
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NUCLEATED CRYSTALLIZATION IN POLYETHYLENE, POLYPROPYLENE 
AND POLY(OXYMETHYLENE) NANOCOMPOSITES 
 
Vacková T., Šlouf M., Vu N. H. , Kruliš Z. 
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Republic, Prague, Czech Republic. 

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

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

We demonstrate that both PLM/AF method (straightforward, time-
consuming) and PLM/INT method (fast, automated) yield results that correlate 
very well with theoretical description of overall crystallization kinetics given by 
Avrami equation. Moreover, both PLM/AF and PLM/INT methods are 
equivalent within experimental errors; therefore, in all further experiments it is 
possible to apply only faster PLM/INT method. Finally, the PLM/INT method 
confirmed our previous finding that single Au nanoparticles with average 
diameter ~5 nm have negligible nucleating effect in PP. It seems that the 
nucleating activity of Au nanoparticles, observed in a few other studies, can be 
attributed to the fact that the polymer spherulites grew on Au nanoparticle 
agglomerates, rather than on single particles. 
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TEM STRUCTURAL CHARACTERIZATION OF NANOSTRUCTURED 
MOLYBDENUM AND MOLYBDENUM OXIDES DISCONTINUOUS FILMS 
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Radlinského 9, 812 37 Bratislava, Slovakia 
 

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

The nanocrystallinity and discontinuity of the prepared molybdenum 
films cause the enhanced reactivity of the molybdenum. By oxidation of initial 
films we prepared the nanocrystalline MoO2 films, which are also 
discontinuous. By further oxidation we prepared also MoO3 films with large 
crystallites. Some results of MoO3 reduction will be presented.   

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