






•	 Emanuela Žunkovič

V okviru doktorskega študija izpopolnjevanje v tujem laboratoriju, 
Institut Lavoisier, Univerza Saint-Quentin-en-Yvelines, v okviru 
slovensko-francoskega bilateralnega projekta PROTEUS (Razvoj 
novih kovinsko-organskih poroznih materialov za shranjevanje 
plinov in toplote), 6.–27. november 2011, Versailles, Francija.

Mednarodna šola: 

•	 Emanuela Žunkovič in Tadeja Birsa Čelič

Adsorption on Porous Materials, 14.–15. marec 2011, Praga, 
Češka

•	 Emanuela Žunkovič, Tadeja Birsa Čelič, Darja Maučec, Saša 
Cecowski, dr. Mojca Rangus in Tomaž Čendak

Zeolites and ordered porous solids: Fundamentals and 
applications (3rd FEZA School on Zeolites), 8.–9. julij 2011, 
Valencija, Španija

Obiski tujih raziskovalcev:

•	 prof. dr. Diego Gatta, Univerza v Milanu, Italija

•	 prof. dr. Francis Taulelle, Institut Lavoisier, Univerza Versailles, 
Francija

•	 dr. Karmen Margeta, Fakulteta za kemijsko inženirstvo in 
tehnologijo, Univerza v Zagrebu, Hrvaška

•	 dr. Mario Šiljeg, Agencija za varovanje okolja, Hrvaška

•	 dr. Anamarija Farkaš, Inštitut za mednarodne odnose, Oddelek za 
zaščito okolja in regionalni razvoj, Hrvaška

•	 prof. dr. Juergen Eckert, Department of Chemistry, University of 
South Florida, ZDA

•	 dr. Charlotte Martineau, Institut Lavoisier, Univerza Versailles, 
Francija

Gostovanja: 

•	 dr. Matjaž Mazaj, Institut Lavoisier, Univerza Saint-Quentin-en-
Yvelines, Versailles, Francija, 6.–12. november 2011, v okviru 
slovensko-francoskega bilateralnega projekta PROTEUS (Razvoj 
novih kovinsko-organskih poroznih materialov za shranjevanje 
plinov in toplote)

•	 dr. Mojca Rangus, Institut Lavoisier de Versailles, Univerza v 
Versaillesu, Francija (gostitelj: prof. dr. Francisu Taulelleu), 16.–26. 
november 2011, v okviru slovensko-francoskega bilateralnega 
projekta PROTEUS (Razvoj metod visoke ločljivosti za NMR 
spektroskopijo trdnih farmacevtskih materialov)

•	 prof. dr. Nataša Zabukovec Logar, IMDEA Energy Institute, 
Španija, 25.–26. januar 2011 in 15.–16. november 2011, v 
okviru ERA-NET projekta STOREHEAT

•	 Emanuela Žunkovič

Visiting the Institut Lavoisier (during her PhD training), University of 
Saint-Quentin-en-Yvelines, within the framework of the Slovenia-
France bilateral project entitled PROTEUS (The development of 
new metal-organic porous materials for gas and heat storage), 
6-27 November 2011, Versailles, France

International schools: 

•	 Emanuela Žunkovič and Tadeja Birsa Čelič

Adsorption in Porous Materials, 14-15 March 2011, Prague, 
Czech Republic

•	 Emanuela Žunkovič, Tadeja Birsa Čelič, Darja Maučec, Saša 
Cecowski, Dr. Mojca Rangus and Tomaž Čendak

Zeolites and ordered porous solids: Fundamentals and applications 
(3rd FEZA School on Zeolites), 8-9 July 2011, Valencia, Spain

Visits of foreign researchers:

•	 prof. Dr. Diego Gatta, University of Milan, Italy

•	 prof. Dr. Francis Taulelle, Institut Lavoisier, University of Versailles, 
France

•	 Dr. Karmen Margeta, Faculty of chemical engineering and 
technology, University of Zagreb, Croatia

•	 Dr. Mario Šiljeg, Croatian Environment Agency, Croatia

•	 Dr. Anamarija Farkaš, Institute of international relations, Department 
of environmental protection and regional development, Croatia

•	 prof. Dr. Juergen Eckert, Department of Chemistry, University of 
South Florida, USA

•	 Dr. Charlotte Martineau, Institut Lavoisier, University of Versailles, 
France

Visits to foreign research and educational institutions:

•	 Dr. Matjaž Mazaj, Institut Lavoisier, University of Saint-Quentin-en-
Yvelines, Versailles, France, 6.-12. November 2011, within the 
framework of the Slovenia-France bilateral PROTEUS project 
(Development of new metal-organic porous materials for gas and 
heat storage)

•	 Dr. Mojca Rangus, Institut Lavoisier de Versailles, University 
of Versailles, France (host: prof. Dr. Francis Taulelle), 16-26 
November 2011, within the framework of the Slovenia-France 
bilateral PROTEUS project (Development of high-resolution 
methods for solid-state NMR spectroscopy of pharmaceutical 
materials)

•	 prof. Dr. Nataša Zabukovec Logar, IMDEA Energy Institute, Spain, 
25-26 January 2011 and 15-16 November 2011, within the 
framework of the ERA-NET project »STOREHEAT«.
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•	 prof. dr. Nataša Zabukovec Logar, Inštitut za izotope, Madžarska, 
28.–31. avgust 2011

•	 prof. dr. Nataša Zabukovec Logar, Fakulteta za kemijsko 
inženirstvo in tehnologijo, Univerza v Zagrebu, Hrvaška, 1. marec, 
10. maj in 20. september 2011, v okviru slovensko-hrvaškega 
bilateralnega projekta (Naravni zeoliti v nanotehnologiji vod)

•	 doc. dr. Nataša Novak Tušar in dr. Alenka Ristić, Institute of 
Organic Chemistry, Bulgarien Academy of Science, Sofija, 
Bolgarija, september 2011, v okviru slovensko-bolgarskega 
bilateralnega projekta (Adsorpcija in katalitsko odstranjevanje 
lahkohlapnih organskih spojin na modificiranih poroznih materialih)

Četrti slovensko-hrvaški zeolitni simpozij in uvodni 
sestanek v okviru projekta ERA-NET STOREHEAT.

Simpozij in uvodni sestanek sta se odvijala na Kemijskem inštitutu 
v organizaciji Laboratorija za anorgansko kemijo in tehnologijo. 
Vabljeni predavatelji na konferenci so bili domači in tuji svetovno 
priznani znanstveniki in menedžerji na področju uporabe zeolitov v 
katalizi iz Evrope in Amerike, prof. dr. Ferdi Schüth, direktor Inštituta 
Max-Planck iz Nemčije (Department of Heterogeneous Catalysis, 
Max-Planck-Institute für Kohlenforschung, Mülheim an der Ruhr, 
Germany), prof. dr. David Serrano, direktor Inštituta IMDEA Energia 
iz Španije, prof. dr. Nevenka Rajić z Univerze v Beogradu, prof. 
dr. Juergen Eckert z Univerze na Floridi, ZDA, in dr. Rainer Albert 
Rakoczy, vodja zeolitnega oddelka v nemški industrijski verigi Süd-
Chemie AG (Business Unit Catalysis and Energy, Süd-Chemie AG, 
Munich, Germany). Predavala sta tudi slovenska znanstvenika, ki 
v sodelovanju z Laboratorijem za anorgansko kemijo in tehnologijo 
delujeta na področju uporabe zeolitov v okoljskih tehnologijah – prof. 
dr. Urška Lavrenčič Štangar (Laboratorij za kemijo okolja, Univerza 
Nova Gorica) in prof. dr. Albin Pintar (Laboratorij za okoljske znanosti 
in inženirstvo, Kemijski inštitut, Ljubljana). 

Na simpoziju je sodelovalo slovensko svetovalno podjetje za 
pridobivanje nepovratnih sredstev iz EU RR & CO. Knowledge Centre 
d. o. o. (direktorica Mateja Rudolf). RR & CO. Knowledge Centre 
d. o. o. pomemben del časa posveča aktivnostim, povezanim s 
sodelovanjem med visokošolskimi in raziskovalnimi inštitucijami 
ter industrijo, ki ostaja izziv tudi za prihodnost. Na simpoziju je na 
omenjeno temo predavala dr. Mojca Dušica Zajc, vodja prenosa 
znanja in svetovanja pri RR & CO. Knowledge Centre d. o. o.

•	 prof. Dr. Nataša Zabukovec Logar, Institute for Isotopes, Hungary, 
28-31 August 2011.

•	 prof. Dr. Nataša Zabukovec Logar, Faculty of chemical 
engineering and technology, University of Zagreb, Croatia, 1 
March, 10 May and 20 September 2011, within the framework 
of the Slovenia-Croatia bilateral project (Natural Zeolites in Water 
Nanotechnology)

•	 assist. prof. Dr. Nataša Novak Tušar and Dr. Alenka Ristić, Institute 
of Organic Chemistry, Bulgarian Academy of Science, Sofia, 
Bulgaria, September 2011, within the framework of the Slovenia-
Bulgaria bilateral project (The adsorption and catalytic elimination 
of volatile organic compounds on modified mesoporous materials)

4th SLOVENIAN-CROATIAN SYMPOSIUM ON 
ZEOLITES and the kick-off meeting of the STOREHEAT 
ERA-NET project 

The symposium and kick-off meeting were organised by the 
Laboratory of Inorganic Chemistry and Chemical Technology at the 
National Institute of Chemistry.

The invited conference speakers were renowned Slovenian and 
foreign scientists and managers from Europe and America, working 
in the field of zeolites in catalysis: Prof. Ferdi Schüth, director of the 
Max-Planck institute (Department of Heterogeneous Catalysis, Max-
Planck-Institute für Kohlenforschung, Mülheim an der Ruhr, Germany), 
Prof. David Serrano, director of the IMDEA Energy Institute in Spain, 
Prof. Nevenka Rajić, from the University of Belgrade, Prof. Juergen 
Eckert, from the University of Southern Florida, USA and Dr. Rainer 
Albert Rakoczy, the leader of the section for zeolites in the German 
industrial chain Süd-Chemie AG (Business Unit Catalysis and Energy, 
Süd-Chemie AG, Munich, Germany). Among the lecturers were also 
two Slovene scientists who, in co-operation with the Laboratory of 
Inorganic Chemistry and Technology, work in the field of the use of 
zeolites in environmental technologies: Prof. Urška Lavrenčič Štangar 
(Laboratory for Environmental Chemistry, University of Nova Gorica) 
and Prof. Albin Pintar (Laboratory for Environmental Sciences and 
Engineering, National Institute of Chemistry, Ljubljana).

One of the participants in the symposium was a Slovene consulting 
firm for obtaining non-refundable funds from the EU, RR & CO. 
Knowledge Centre d.o.o. (director Mateja Rudolf). Knowledge 
Centre d.o.o. spends most of its time on activities connected to co-
operation between Academic & Research institutions and Industry, 
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which pays a challenge for the future as well. The lecturer at the 
symposium on the mentioned subject was Dr. Mojca Dušica Zajc, 
the leader of knowledge and advice transfer at RR & CO. Knowledge 
Centre d.o.o.

Some of the other participants in the symposium were representatives 
of distinguished Slovene and Croatian institutions, among these Dr. 
Mario Šiljeg, director of the Croatian Agency for the Environment, who 
received his scientific training in 2004 at the Laboratory of Inorganic 
Chemistry and Technology of the National Institute of Chemistry in 
Ljubljana, prof. Dr. Anton Meden, dean of the Faculty of Chemistry 
and Chemical Technology of the University of Ljubljana and prof. 
Dr. Iztok Arčon, dean of the Faculty for postgraduate studies at the 
University of Nova Gorica.

At the introductory meeting and workshop of the ERA-NET project 
STOREHEAT, the participants were representatives of the SILKEM 
d.o.o. company, which is the only company in Slovenia that is 
making zeolite materials for the Slovenian and world market (http://
www.silkem.si). The company in the field of zeolites headed by Dr. 
Andrej Horvat, actively participates with the Laboratory of Inorganic 
Chemistry and Technology in the area of zeolite material development 
in the context of applied domestic and international projects EUREKA 
and the ERA-NET. Among the invited speakers who are especially 
deserving of mention is Dr. Stefan Henninger from the Fraunhofer 
Institute for Solar Systems from Freiburg, Germany; and Dr. Juan 
Manuel Coronado from the IMDEA Energy Institute, from Madrid, 
Spain. Other participants were also representatives of the Faculty 
for Mechanical Engineering, University of Ljubljana, the Slovenian 
Construction Cluster, Hidria company and others.

Simpozija so se udeležili predstavniki uglednih slovenskih in hrvaških 
inštitucij, med drugimi dr. Mario Šiljeg, direktor hrvaške Agencije za 
okolje, ki se je leta 2004 znanstveno izpopolnjeval v Laboratoriju za 
anorgansko kemijo in tehnologijo na Kemijskem inštitutu v Ljubljani, 
prof. dr. Anton Meden, dekan Fakultete za kemijo in kemijsko 
tehnologijo Univerze v Ljubljani, in prof. dr. Iztok Arčon, dekan 
Fakultete za podiplomski študij na Univerzi v Novi Gorici.

Na uvodnem sestanku in delavnici v okviru ERA-NET projekta 
STOREHEAT so sodelovali predstavniki podjetja SILKEM d. o. o., 
ki je edino podjetje v Sloveniji, ki izdeluje zeolitne materiale tako 
za slovensko kot tudi za svetovno tržišče (http://www.silkem.si). 
Podjetje na zeolitnem področju na čelu z dr. Andrejem Horvatom 
aktivno sodeluje z Laboratorijem za anorgansko kemijo in tehnologijo 
na področju razvoja novih zeolitnih materialov v okviru domačih 
aplikativnih projektov, kot tudi pri mednarodnih projektih EUREKA 
in ERA-NET. Med vabljenimi predavatelji velja poudariti dr. Stefana 
Henningerja z inštituta Fraunhofer za solarne sisteme iz Freiburga v 
Nemčiji ter dr. Juana Manuela Coronada z inštituta IMDEA Energy 
iz Madrida v Španiji. Sodelovali so tudi predstavniki Fakultete za 
strojništvo Univerze v Ljubljani, Slovenskega gradbenega grozda, 
podjetja Hidria in drugi. 
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L10

TOPIC AREAS
•	 Study of transport kinetics and chemical composition changes in solid 

mixed conductors
•	 The influence of the nanostructuring of solid composites on selected 

properties, such as electrochemical energy storage, dissolution, 
electrocatalysis etc. (application in energetics, informatics and 
pharmacy)
•	 The preparation and characterisation of nanometre-sized coatings 

on functional particles
•	 The preparation of nanometre-sized films on the external or internal 

surfaces of functional materials 
•	 The incorporation of functional materials into matrices 

Laboratorij za 
elektrokemijo materialov 
Laboratory for Materials 
Electrochemistry 

KLJUČNE DEJAVNOSTI
•	 študij kinetike transporta in sprememb kemijske sestave v trdnih 

mešanih prevodnikih
•	 vpliv nanostrukturiranosti trdnih kompozitov na izbrane lastnosti, kot 

so elektrokemijsko shranjevanje energije, raztapljanje, elektrokataliza 
ipd. (uporaba v energetiki, informatiki, farmaciji)

•	 priprava nanometrskih filmov na zunanjih in/ali notranjih površinah 
funkcionalnih materialov

•	 priprava in karakterizacija novih nanostrukturiranih materialov za 
litijeve baterije

•	 vgradnja funkcionalnih materialov v ustrezne matrike
•	 vpliv površinskega naboja na stabilnost disperzij ter suspenzij; 

polielektrolitske titracije
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Materiali za energijske tehnologije in zdravje

VODJA / HEAD
prof. dr. Miran Gaberšček 

Materials for energy technologies and health

KRATEK PREGLED DELA V 
LABORATORIJU 
V laboratoriju se ukvarjamo z razvojem materialov za energetski 
sektor in za zdravje. Učinkovitost, zanesljivost in trajnost materialov v 
smislu opravljanja določene funkcije (v našem kontekstu generiranja 
ali shranjevanja energije oziroma zagotavljanja zdravilnega učinka) 
so zelo odvisni od njegove strukturiranosti. Strukturiranje, tako na 
mikro- kot na nanonivoju, dobro obvladamo v primeru materialov, 
sestavljenih iz ene ali dveh faz. 

Sodobni funkcionalni materiali pa običajno vsebujejo precej 
več faz – npr. elektroda v sodobnem litijevem akumulatorju 
vsebuje vsaj 5 faz: aktivno keramiko, vezivo, elektronski 
prevodnik, elektrolit in kovinski substrat. 

Podobno kompleksna so sodobna zdravila. Delovanje večine 
funkcionalnih materialov precej izboljšamo, če tipično velikost 
vsebovanih faz zmanjšamo na nanodimenzije (bateriji se povečata 
energijska gostota in moč, zdravilo se bolj kontrolirano sprošča itd.). 

Manipulacija nanofaz je neprimerno bolj zahtevna od manipulacije 
materialov na mikroskalah. Nanofaze so precej bolj reaktivne, 
imajo izrazito težnjo po aglomeraciji ipd., zato jih je težko urejati v 
organizirane proizvode. V laboratoriju izumljamo nove postopke, s 
katerimi lahko kreiramo večfazne nanoarhitekture iz posameznih, 
neaglomeriranih nanogradnikov. Poleg eksperimentalnih pristopov 
razvijamo tudi nove teoretične modele, ki naj pojasnijo naravo 
interakcij med posameznimi nanogradniki, še posebej nanodelci 
različnih faz. Pri delu uporabljamo zelo širok spekter najrazličnejših 
eksperimentalnih in teoretičnih metod.

OVERVIEW OF THE 
LABORATORY 
The research in our laboratory is focused on the development of 
new materials for energy and health. The efficiency, reliability and 
durability of functional materials (that in the present context are 
designed to provide energy or ensure a therapeutic effect) crucially 
depends on their structuring - on all scales. Advanced functional 
materials typically consist of many phases; for example, a modern 
electrode in a Li battery is composed of at least 5 different phases: 
an active ceramic compound, a polymeric binder, an electronic 
conductor, an ionic electrolyte and a metallic substrate. A similar 
complexity is seen in modern drug composites where a drug makes 
up only several percent of the total mass. 

These complex materials could be significantly improved if 
the size of most phases is reduced to the nanoscopic level 
and, in particular, precisely organise such small phases into 
carefully designed nanoarchitectures. 

For example, a battery electrode organised like this would exhibit an 
increased energy density and power, an organised drug composite 
would very precisely release the drug compound etc.

The manipulation of nanosised phases 
is incomparably more difficult than the 
manipulation of conventional micron-
sized phases: nanophases are much 
more reactive, they have a strong 
tendency towards agglomeration, etc., 
so it is very difficult to arrange them into 
organised multiphase nanoarchitectures. 
So, we are inventing novel experimental 
procedures to take advantage 
of the nanodimensionality 
of the given nanophased 
constituents. We also 
theoretically investigate 
the interactions between 
various nanophases, 
which helps us design 
materials with improved 
or new functionalities.

Slika 1. Električni avto, ki ga je sestavila študentska ekipa pod vodstvom 

sodelavcev laboratorija.

Figure 1. The electric car built by a student team coordinated by the 

laboratory staff.
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RAZISKOVALCI/RESEARCHERS
dr. Marjan Bele	
dr. Robert Dominko	
dr. Abdelrahim Ibrahim Hassanien

MLADI RAZISKOVALCI/YOUNG RESEARCHERS
Vida Alič
Boštjan Erjavec
Aljaž Godec
Mirjana Kuzma
Uroš Maver
Jože Moškon
Peter Nadrah
Klemen Pirnat
Žiga Velišček
Andrej Žnidaršič

TEHNIČNO OSEBJE/TECHNICAL STAFF
Gregor Kapun 
Maja Pivko 
Milena Zorko
Ivana Kovač
Vesna Kopač 
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GLAVNI DOSEŽKI V LETU 2011 

Vpliv nanostrukturiranja na ionsko prevodnost na faznih 
mejah trdno-tekoče

Razvoj novih baterijskih materialov je tesno povezan s tem, kako 
uspešni smo pri njihovem nanostrukturiranju – to je, kako dobro 
nanodelce vgradimo v okoliške faze, ki prevajajo ione oziroma 
elektrone. V sodelovanju z Inštitutom Max-Planck za fiziko trdne 
snovi v Stuttgartu so sodelavci laboratorija pokazali, da formiranje 
fraktalne strukture koloidnih delcev silicijevega dioksida zelo 
poveča ionsko prevodnost   ob prisotnosti litijevih soli v raztopini. 
Na osnovi “in situ” meritev med formacijo fraktalne strukture so 
razložili mehanizem adsorpcije in disociacije ionskih parov, ki zelo 
vplivajo na prevodnost. Na osnovi rezultatov pričakujemo, da bo 
v naslednjih letih moč pripraviti novo generacijo trdnih elektrolitov 
za litijeve baterije, pa tudi ustreznih kompozitnih elektrod z zelo 
povečano prevodnostjo. Članek je bil objavljen v reviji Journal of the 
American Chemical Society. 

Strukturne lastnosti Li2FeSiO4 kot bodočega materiala za 
litijeve baterije

Litijevi silikati s prehodnim elementom, Li2MSiO4 (M = Fe, Mn, Co), 
so potencialno zelo zanimivi materiali za litijeve baterije naslednje 
generacije. Žal je zaradi bogatega kemizma oziroma kompleksnega 
polimorfizma v praksi težko izkoristiti njihovo visoko teoretično 
kapaciteto. Problem je že osnovna sinteza teh materialov, saj je 
težko izolirati čiste polimorfe in proučiti njihove detajlne lastnosti. 
Naš laboratorij je bil med prvimi, ki je uspel sintetizirati dovolj čist 
polimorf LiFeSiO4, da smo lahko proučili relacijo med strukturo in 

IMPORTANT ACHIEVEMENTS IN 
2011 

The influence of nanostructuring on the ionic conductivity at 
solid-liquid interfaces

The successful development of new battery materials is crucially 
dependent on our ability to control the material nanostructurisation 
– that is, the level of organisation of various nanoparticles and other 
electronically and ionically conductive nanophases. In cooperation 
with co-workers of the Max-Planck Institute for Solid State Physics 
in Stuttgart, Germany, we have shown that the formation of fractal 
structures of colloid silica particles in the presence of a dissolved 
lithium salt strongly increases the ionic conductivity of the colloidal 
system. On the basis of “in situ” measurements during the formation 
of fractal structures, we have explained the mechanism of adsorption 
and dissociation of ionic pairs, which is the underlying phenomenon 
that decisively affects a system’s conductivity. We expect the results 
to help develop new solid electrolytes and composite battery 
electrodes with significantly improved electric conductivity. The work 
was published in the Journal of the American Chemical Society. 

Insight into the structure of Li2FeSiO4 as a future battery 
material

Lithium transition metal silicates, Li2MSiO4 (M = Fe, Mn, Co), have 
attracted a lot of interest recently as positive electrodes for Li-ion 
batteries. However, their high theoretical capacities are compromised 
by their rich crystal chemistry, especially the complex polymorphism. 
It has been difficult to prepare pure structures and thus discriminate 

BIBLIOGRAFIJA

27 izvirnih znanstvenih člankov

1 pregledni znanstveni članek

1 strokovni članek

1 samostojni znanstveni sestavek ali poglavje v monografski 
publikaciji

1 intervju

9 objavljenih znanstvenih prispevkov na konferencah 

4 objavljeni povzetki znanstvenih prispevkov na 
konferencah (vabljena predavanja)

49 objavljenih povzetkov znanstvenih prispevkov na konferencah

2 patentni prijavi

1 patent

4 prispevki na konferenci brez natisa

3 končna poročila o rezultatih raziskav

2 radijska ali TV dogodka

3 magisteriji

3 doktorati

BIBLIOGRAPHY

27 Original Scientific Articles

1 Review Article

1 Professional Article

1 Independent Scientific Component Part in a Monograph

1 Interview

9 Published Scientific Conference Contributions

4 Published Scientific Conference Contribution Abstracts 
(Invited Lectures)

49 Published Scientific Conference Contribution Abstracts

2 Patent Applications

1 Patent

4 Unpublished Conference Contributions

3 Final Research Reports

2 Radio or Television Events

3 Master's Theses

3 Doctoral Dissertations
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elektrokemijo tega materiala. Ugotovili smo, da krajša (močnejša) 
vez Fe-O povzroči večjo cepitev energij med veznimi in neveznimi 
stanji, s čimer se zniža redoks potencial železovih glede na litijeve 
redoks pare. Presenetljivo je, da je kinetika fazne transformacije 
Li2FeSiO4 odvisna ne le od temperature, temveč tudi od  strukture in 
hitrosti ciklanja. Članek je bil objavljen v reviji Journal of the American 
Chemical Society. 

Nova razlaga sproščanja zdravil iz poroznih nosilcev

Kinetika sproščanja zdravilnih učinkovin iz nosilcev ne vpliva le na 
optimalen izkoristek učinkovine v postopku zdravljenja, temveč 
tudi na obseg stranskih učinkov ipd. Na osnovi natančno izdelanih 
eksperimentov, ki smo jih nadgradili z ustrezno teoretično obravnavo, 
smo kot prvi pokazali, da na sproščanje iz mezoporoznih matrik 
odločilno vplivajo interakcije med stenami matrike in učinkovino. V 
eksperimentalnih krivuljah te interakcije zaznamo kot nekonvergenco 
pri dolgih časih ter kot obratnosorazmerno odvisnost kinetike 
sproščanja od velikosti por. Brez upoštevanja znatnih interakcij med 
učinkovino in nosilcem navedenih pojavov ni moč razložiti. Čeprav 
so o obeh pojavih različni avtorji občasno že poročali, še nihče ni 
razvil ustreznega teoretičnega modela. V našem primeru smo tak 
model postavili na osnovi modelske učinkovine indometacina, ki 
smo jo vgradili v različne porozne silikate. Eksperimentalne krivulje 
se zelo dobro ujemajo s teoretičnimi napovedmi – če upoštevamo, 
da med površino silikata in molekulami indometacina obstajajo 
znatne interakcije, ki smo jih opisali z enačbo 2D Fokker-Planck. 
Identificirali smo kritične parametre, ki določajo odvisnost kinetike 
sproščanja od velikosti por, konstruirali smo tudi fazni diagram, 
ki popiše različne transportne režime v obravnavanem sistemu. 
Članek je bil objavljen v Journal of Controlled Release.

between the properties of the various polymorphs. Our laboratory 
was among the first to succeed in the preparation of a sufficiently 
pure polymorph of Li

2FeSiO4 to find a unique correlation between 
its structure and electrochemistry. In particular, shorter (stronger) C 
results in a higher splitting energy between bonding and antibonding 
states, thus lowering the redox potential of iron versus lithium 
redox pairs. More surprisingly, the phase transformation kinetics of 
Li2FeSiO4 upon cycling has structural, cycling rate, and temperature 
dependence. The work was published in the Journal of the American 
Chemical Society. 

Understanding drug release kinetics from porous carriers

Drug release kinetics are of the utmost importance for optimal 
drug efficiency and the minimisation of its side effects. Combining 
carefully designed experiments upgraded with appropriate theoretical 
modelling, we have shown for the first time that the release curves 
from mesoporous materials are significantly affected by drug-matrix 
interactions. In the experimental curves, these interactions are 
manifested as a non-convergence over long times and an inverse 
dependence of the release kinetics on pore size. Neither of these 
phenomena are expected in non-interacting systems. Although both 
phenomena have, rather sporadically, been observed in previous 
research, they have not been explained in terms of a general and 
consistent theoretical model. The concept was demonstrated on 
the model drug indomethacin embedded in several porous silicates. 
The experimental release curves agree exceptionally well with the 
theoretical predictions in the case of significant drug-wall attractions. 
The latter were described using a 2D Fokker-Planck equation. We 
have identified the critical parameters determining the pore size 
dependence of release kinetics and constructed a dynamic phase 
diagram of the various resulting transport regimes. The paper was 
published in the Journal of Controlled Release.

Slika 2. Povezava med strukturo in napetostjo baterijskega materiala 

Li2FeSiO4.

Figure 2. The correlation between structure and voltage in Li2FeSiO4 as 
a battery material.
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SODELOVANJE Z 
INDUSTRIJSKIMI IN DRUGIMI 
PARTNERJI
•	 Cinkarna, metalurško-kemična industrija Celje, d. d.

•	 Iskra Avtoelektrika, d. d.

•	 Lek, tovarna farmacevtskih in kemičnih izdelkov, d. d.

•	 Krka, d. d.

•	 ISKRA TELA, Proizvodnja anten, baterij, industrijske elektronike in 
galvanotehnika, d. d.

•	 JUB kemična industrija d. o. o.

•	Mebius d. o. o.

•	 Domel, Elektromotorji in gospodinjski aparati, d. d.

•	 Holding Slovenske elektrarne d. o. o.

•	 INEA – informatizacija, energetika, avtomatizacija, d. o. o.

•	 Petrol d. d., Ljubljana

•	 Razvojni center za vodikove tehnologije

•	 Silkem d. o. o.

MEDNARODNO SODELOVANJE 
1.	Evropski raziskovalni inštitut ALISTORE-ERI. Robert Dominko 
je vodja Tematske skupine “Nanopositives”, ki razvija nove 
katodne materiale za litijeve ionske baterije (vključenih 8 
evropskih laboratorijev). Miran Gaberšček je vodja Tematske 
skupine “Theory”, ki razvija transportne in strukturne baterijske 
modele ter vključuje 10 evropskih laboratorijev. 

2.	EuroLiion – High energy density Li-ion cells for traction, 7. 
Okvirni program, No. 265368, (februar 2011–februar 2014)

3.	Bilateralni projekt CEA med KI in CEA Grenoble, Francija 
(oktober 2009–september 2011) (odgovorna nosilca Robert 
Dominko in Sebastien Patoux).

4.	Bilateralni projekt med Slovenijo in Češko: Ionske tekočine za 
litijeve baterije (nosilec: Robert Dominko).

COLLABORATION WITH 
INDUSTRIAL AND OTHER 
PARTNERS
•	 Cinkarna, metalurško-kemična industrija Celje, d.d.

•	 Iskra Avtoelektrika, d.d.

•	 Lek, tovarna farmacevtskih in kemičnih izdelkov, d. d.

•	 Krka, d.d.

•	 ISKRA TELA, Proizvodnja anten, baterij, industrijske elektronike in 
galvanotehnika, d.d.

•	 JUB kemična industrija d.o.o.

•	Mebius d.o.o.

•	 Domel, Elektromotorji in gospodinjski aparati, d.d.

•	 Holding Slovenske elektrarne d.o.o.

•	 INEA – informatizacija, energetika, avtomatizacija, d.o.o.

•	 Petrol d.d., Ljubljana

•	 Razvojni center za vodikove tehnologije

•	 Silkem d.o.o.

•	 Center odličnosti nizkoogljične tehnologije (CO NOT)

INTERNATIONAL COLLABORATION 
1.	European Research Institute ALISTORE-ERI. Robert Dominko 
is the leader of the thematic group »Nanopositives« (includes 
8 European laboratories). Miran Gaberšček is the leader of the 
thematic group »Theory« (includes 10 European laboratories). 

2.	EuroLiion—High energy density Li-ion cells for traction, FP7-
2010-GC, No. 265368, Collaborative Project (February 
2011-February 2014).

3.	A bilateral project between KI and CEA Grenoble, France 
(October 2009 - September 2011) (Leareds: Robert Dominko 
in Sebastien Patoux).

4.	Slovene-Czech project: Ionic liquids for Li ion batteries (Leader: 
Robert Dominko).
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POMEMBNI INŠTRUMENTI IN OPREMA 
•	 vrstični elektronski mikroskop na poljsko emisijo Karl Zeiss Supra 
35 VP, opremljen z analizatorjem EDS (Oxford INCA 400)

•	mikroskop na atomsko silo (AFM) Agilent 5500

•	mikroskop na atomsko silo (AFM) Veeco Nanoscope V/Multimode

•	 sistemi za elektrokemijske, impedančne, mikroimpedančne in 
električne meritve (EG & G Model 283, Solartron SI 1260, ECI 
1286, FRA 1250, HP 4284 LCR meter, Karl Süss,  Keithley 237)

•	 2 komori Braun za delo v atmosferi z vlago pod 1 ppm in 
vsebnostjo kisika pod 5 ppm

•	 polielektrolitski titrator (Metrohm, 736 GP Titrino) z detektorjem 
strujnega toka (Muetek, PCD 03)

IZOBRAŽEVANJE IN OBISKI/GOSTOVANJA 
Obiski tujih raziskovalcev v laboratoriju (navedeni so samo 
delovni obiski, daljši od 1 tedna)

1.	 Remi Khatib (5 mesecev) v okviru deljenega slovensko-
francoskega doktorskega programa.

2.	 Chutchamon Sirisopanaporn (2 meseca) v okviru deljenega 
slovensko-francoskega doktorskega programa.

3.	 Robin Amisse (5 mesecev) v okviru MESC Master course 
(Erasmus Mundus programa) – Materials for energy storage 
and Conversion (http://www.u-picardie.fr/mundus_MESC/).

4.	 Yolanda Sadikin (5 mesecev) v okviru MESC Master course 
(Erasmus Mundus programa) – Materials for energy storage 
and Conversion (http://www.u-picardie.fr/mundus_MESC/).

Obiski raziskovalcev iz laboratorija v tujini (navedeni so 
samo delovni obiski, daljši od 1 tedna)

1.	 Robert Dominko je 2 tedna gostoval na Universite de Picardie 
Jules Verne, Amiens, Francija.

2.	 Žiga Velišček je 4 mesece gostoval na Delft University, 
Nizozemska. 

3.	 A. Hassanien je 2 meseca gostoval na Finskem (Aalto University 
School of Science and Technology, Helsinki).

4.	 Andrej Žnidaršič je 2 meseca gostoval na Finskem (Aalto 
University School of Science and Technology, Helsinki).

Magistrska dela

SADIKIN, Yolanda. Aliovalent doping of Li [sub] 2FeSiO [sub] 4 : 
synthesis and characterization. [Ljubljana: Y. Sadikin], 2011. III, 47 
f., ilustr. [COBISS.SI-ID 4840986], mentor: Robert Dominko. 

AMISSE, Robin. Strucutural and electrochemical characterization of 
non-stoichiometric Li(Fe [sub] (1-y)Mn [sub] y)PO [sub] 4 (0<y<1) 
materials : master thesis. [Ljubljana; Amiens: R. Amisse], 2011. 40 
f., ilustr. [COBISS.SI-ID 4839706], mentor: Robert Dominko.

MAJOR EQUIPMENT
•	 Field-Emission Scanning Electron Microscope (Karl Zeiss Supra 35 
VP, equipped with EDS (Oxford INCA 400)

•	 Atomic force microscope (AFM) Agilent 5500

•	 Atomic force microscope (AFM) Veeco Nanoscope V/Multimode

•	 Systems for electrochemical, impedance, microimpedance and 
electrical measurements (EG&G Model 283, Solartron SI 1260, 
ECI 1286, FRA 1250, HP 4284 LCR meter, Karl Süss, Keithley 
237)

•	 2 Braun dry boxes (humidity < 1ppm, oxygen < 5ppm)

EDUCATION AND IMPORTANT VISITS
Obiski tujih raziskovalcev v laboratoriju (navedeni samo 
delovni obiski, daljši od 1 tedna)

1.	 Remi Khatib (5 months) within the shared Slovene-French 
doctoral programme.

2.	 Chutchamon Sirisopanaporn (2 months) within the shared 
Slovene-French doctoral programme.

3.	 Robin Amisse (5 months) within an MESC Master course 
(Erasmus Mundus programa) - Materials for energy storage and 
Conversion (http://www.u-picardie.fr/mundus_MESC/):

4.	 Yolanda Sadikin (5 months) within an MESC Master course 
(Erasmus Mundus programa) - Materials for energy storage and 
Conversion (http://www.u-picardie.fr/mundus_MESC/):

Visits to foreign universities (only visits longer than 1 week)

1.	 Robert Dominko spent 2 weeks at the Universite de Picardie 
Jules Verne, Amiens, France

2.	 Žiga Velišček spent 4 months at Delft University, The Netherlands 

3.	 A. Hassanien spent 2 months at the Aalto University School of 
Science and Technology, Finland

4.	 Andrej Žnidaršič spent 2 months at the Aalto University School 
of Science and Technology, Finland

Master’s Theses

SADIKIN, Yolanda. Aliovalent doping of Li [sub] 2FeSiO [sub] 4: 
synthesis and characterisation. [Ljubljana: Y. Sadikin], 2011. III, 47 f., 
ilustr. [COBISS.SI-ID 4840986], Mentor: Robert Dominko 

AMISSE, Robin. Structural and electrochemical characterisation of 
non-stoichiometric Li(Fe [sub] (1-y)Mn [sub] y)PO [sub] 4 (0<y<1) 
materials: master thesis. [Ljubljana; Amiens: R. Amisse], 2011. 40 f., 
ilustr. [COBISS.SI-ID 4839706], Mentor: Robert Dominko
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Doktorati

SIRISOPANAPORN, Chutchamon. Strucutral [!] and electrochemcial 
[!] properties of Li[sub]MSiO[sub]4 (M = Fe, Mn, Co) cathode 
materials for Li-ion batteries : disertation thesis. Ljubljana; Amiens: 
[C. Sirisopanaporn], 2011. X, 178 str., ilustr., tabele. [COBISS.SI-ID 
35517445], mentor: Robert Dominko.

ERJAVEC, Boštjan. Nanostrukturirani kompoziti za litijeve ionske 
akumulatorje visokih moči : doktorska disertacija. Ljubljana: [B. 
Erjavec], 2011. IX, 122 f., ilustr., preglednice. [COBISS.SI-ID 
4646682], somentor: Miran Gaberšček.

MAVER, Uroš. Funkcionalizacija površin za razvoj dostavnih 
sistemov učinkovin za ciljano zdravljenje = Functionalization of 
surfaces for the development of drug delivery systems for targeted 
therapy : doktorska disertacija. Ljubljana: [U. Maver], 2011. VII, 177 
str., ilustr. [COBISS.SI-ID 257914112], somentor: Janko Jamnik.

ELEKTROMOBILNOST
Laboratorij je skupaj s CO NOT in upravo KI izpeljal uvodni del 
načrtovanega večletnega projekta “Elektromobilnost”. V tem sklopu 
je 27. in 28. oktobra 2011 v Ljubljani organiziral mednarodno 
konferenco o elektromobilnosti “International Conference and 
Exhibition for Electric Mobility”. Na konferenci je sodelovalo 30 
predavateljev iz 11 držav, 8 razstavljalcev električnih avtomobilov in 
ustrezne infrastrukture ter okoli 200 slušateljev.

V drugem delu projekta je ekipa študentov predelala manjši 
serijski avtomobil na notranje izgorevanje v električni avtomobil. V 
avtomobil sta bil vgrajena elektromotor in krmilni sistem slovenskih 
proizvajalcev. V okviru projekta smo organizirali tudi postavitev 
dveh polnilnih stebričkov na parkirišču inštituta. Avtomobil bo leta 
2012 na voljo kot službeni avtomobil za sodelavce inštituta. Preko 
vgrajenih senzorjev bomo  neprestano spremljali njegovo delovanje 
pri pogojih običajne vsakodnevne uporabe. 

Ph. D. Theses

SIRISOPANAPORN, Chutchamon. Structural and electrochemical 
properties of Li[sub]MSiO[sub]4 (M = Fe, Mn, Co) cathode materials 
for Li-ion batteries: dissertation thesis. Ljubljana; Amiens: [C. 
Sirisopanaporn], 2011. X, 178 str., ilustr., tabele. [COBISS.SI-ID 
35517445], Mentor: Robert Dominko

ERJAVEC, Boštjan. Nanostrukturirani kompoziti za litijeve ionske 
akumulatorje visokih moči: doktorska disertacija. Ljubljana: [B. 
Erjavec], 2011. IX, 122 f., ilustr., preglednice. [COBISS.SI-ID 
4646682], somentor: Miran Gaberšček

MAVER, Uroš. Funkcionalizacija površin za razvoj dostavnih sistemov 
učinkovin za ciljano zdravljenje = Functionalisation of surfaces for the 
development of drug delivery systems for targeted therapy: doktorska 
disertacija. Ljubljana: [U. Maver], 2011. VII, 177 str., ilustr. [COBISS.
SI-ID 257914112], somentor: Janko Jamnik

ELECTRIC MOBILITY
Together with the Centre of Excellence CO NOT and the Director’s 
Office at NIC, we started a several-year project on electric mobility. In 
this context, we organised an International Conference and Exhibition 
for Electric Mobility« that took place on 27th and 28th October 2011 
in Ljubljana. At the conference there were 30 lecturers from 11 
countries, 8 exhibitors and about 200 participants. 

Parallel to the conference, we established and led a group of 
students who built their own electric car under the mentorship of a 
professional mechanic. We used the chassis of a smaller serial car, 
into which we built an electric motor and controller of Slovenian origin 
and a custom-designed lithium battery. At the same time, we built 
two professional electric charging stations near the institute’s main 
entrance. Over the next couple of years, the car will serve as a regular 
institute’s (company’s) car and will be available for all employees. Its 
performance, however, will be regularly monitored by built in sensors 
and tracking systems.

Slika 3. Experimentalni (zgoraj) in teoretični (spodaj) profili sproščanja 

indometacina iz urejenih poroznih slikatov.

Figure 3. Experimental (top) and theoretical (bottom) profiles for the 
release of indomethacine from ordered porous silicates.
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L11

TOPIC AREAS
•	 Cytochromes P450 of filamentous fungi as potential targets in 

biomedicine and biotechnology.
•	 Structural and functional studies of proteins involved in bacterial 

pathogenesis.
•	 Cell biology of the yeast S. cerevisiae.
•	 The molecular mechanisms of action of peptides and proteins, which 

cause damage to lipid membranes.
•	 Preparation of recombinant proteins in heterologous expression 

systems: E. coli, P. pastoris and insect cells.
•	 Second generation biological drugs and their modified forms.
•	 New delivery systems and in vitro cell models.

Laboratorij za biosintezo 
in biotransformacije 
Laboratory for 
Biosynthesis and 
Biotransformations 

KLJUČNE DEJAVNOSTI
•	 Citokromi P450 nitastih gliv kot potencialne tarče v biomedicini in 

biotehnologiji.
•	 Strukturne in funkcionalne raziskave proteinov, ki sodelujejo v 

bakterijski patogenezi.
•	 Celična biologija kvasovke S. cerevisiae.
•	 Molekulski mehanizmi delovanja peptidov in proteinov, ki poškodujejo 

lipidne membrane.
•	 Priprava rekombinantnih proteinov v heterolognih ekspresijskih 

sistemih E. coli, P. pastoris in v insektnih celicah.
•	 Biološka zdravila druge generacije in njihove modificirane oblike.
•	 Novi dostavni sistemi ter in vitro celični modeli.
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Vrhunske raziskave bioloških procesov s 
poudarkom na razumevanju delovanja proteinov 
in molekulskih interakcij

VODJA / HEAD
prof. dr. Gregor Anderluh

Cutting edge research into biological processes, 
with an emphasis on understanding protein 
structure and function and molecular interactions.

KRATEK PREGLED DELA V 
LABORATORIJU 
Delo v laboratoriju poteka v štirih med seboj povezanih vsebinskih 
sklopih: interakcije patogenih gliv, patogeneza, integriteta membran 
in nanobiotehnologija ter razvoj novih bioloških zdravil. Poudarek 
je na temeljnih raziskavah proteinov in molekulskih interakcij, ki 
nudijo vpogled v različne ključne biološke procese, povezane z 
nekaterimi perečimi patološkimi stanji. Preučujemo različne vrste 
nitastih askomicet, kot so Cochliobolus lunatus, patogen na sirku, 
nevarni človeški patogen Aspergillus fumigatus ter asociativne glive 
podlubnikov, ki so rastlinski patogeni. Osredotočamo se na encime 
filamentoznih gliv, ki so ključni pri pretvorbi glivi strupenih snovi. 
Pri bakterijski patogenezi nas zanimajo spremembe v procesih 
celičnega signaliziranja v gostitelju po vdoru bakterij. 

Raziskujemo encime, ki so vključeni v sintezo, uporabo ter 
razgradnjo signalnih molekul, in s tem v mehanizem preživetja 
mikobakterije v gostitelju ter povzročitev bolezni. Preučujemo tudi 
procese onkogeneze preko proteinov, ki imajo vlogo v procesih 
replikacije in rekombinacije DNK pri evkariontih. Raziskujemo tudi 
peptide in proteine, ki poškodujejo lipidne membrane, tako da v njih 
tvorijo transmembranske pore. Razumevanje poškodb membran 
na molekulskem nivoju omogoča tako razvoj novih protimikrobnih 
učinkovin kot tudi načrtovanje strategij za učinkovitejši vnos bioloških 
zdravil v celice. V sodelovanju z industrijskim partnerjem razvijamo 
nove aplikacije v farmaciji in nanobiotehnologiji, s poudarkom na 
razvoju bioloških zdravil druge generacije in naprednih dostavnih 
sistemov.

OVERVIEW OF THE 
LABORATORY 
Laboratory work is carried out in four interrelated areas: the 
interaction of pathogenic fungi, pathogenesis, membrane integrity 
and nanobiotechnology with the development of new biological 
drugs. The emphasis is on fundamental studies of proteins and 
molecular interactions that provide insight into a variety of key 
biological processes associated with certain pressing pathological 
conditions. We study different types of filamentous ascomycetes 
such as Cochliobolus lunatus, the pathogen on sorghum, the 
dangerous human pathogen Aspergillus fumigatus and associative 
fungi of bark beetles, which are plant pathogens. We mainly 
focus on enzymes, which are essential in the conversion of toxic 
compounds. In bacterial pathogenesis, we are interested in 
changes in cell signalling processes during the invasion of the host. 

We explore the enzymes involved in the synthesis, use and 
degradation of signalling molecules, which allow mycobacteria 
to survive in the host and cause disease. We also investigate 
oncogenesis through the proteins that play a role in the processes 
of DNA replication and recombination in eukaryotes. We investigate 
the peptides and proteins that cause damage to lipid membranes by 
forming transmembrane pores. Understanding membrane damage 
at the molecular level allows the development 
of new antimicrobial agents as well as 
developing strategies for the effective 
introduction of biological agents in cells. 
In collaboration with industry partners, we 
develop new applications in pharmacy 
and nanobiotechnology, focusing on 
developing second-generation biological 
drugs and advanced delivery systems.

Slika 1. Kristalna struktura sesalske fosfodiesteraze MPPED2, ki je 

povezana z WAGR-ovim sindromom (Dermol et al. (2011) Journal of 

Molecular Biology 412: 481–494), prikazana v obliki trakov. Oranžno: 

edinstvene N-terminalne aminokisline V11-G56; zeleno: aminokisline 

H57-P291 (katalitična domena), razen W182-W186, ki so prikazane 

v svetlo modri barvi. Možen položaj nedefinirane zanke K132-Y136 je 

prikazan z roza pikami. Mn2+ iona, vijolični kroglici. 5'-GMP v aktivnem 

mestu je prikazan s palčkami – ogljik: rumen; kisik: rdeč; dušik: moder; 

fosfor: oranžen.

Figure 1. The crystal structure of mammalian phosphodiesterase MPPED2 

associated with the WAGR syndrome (Dermol et al. (2011) Journal of 

Molecular Biology 412: 481-494). Orange: the unique N-terminal amino 

acids Q11-G56, green: amino acids H57-P291 (catalytic domain), except 

W182-W186, which are shown in light blue. The possible position of the 

undefined loop Y136-K132 is shown by pink dots. Mn2+ ion, purple balls. 

5'-GMP in the active site is shown with sticks: carbon: yellow, oxygen: 

red, nitrogen: blue, phosphorus: orange.
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RAZISKOVALCI/RESEARCHERS
dr. Apolonija Bedina Zavec
dr. Simon Caserman
dr. Vladimira Gaberc-Porekar
dr. Gorazd Hribar
prof. dr. Radovan Komel
dr. Branka Korošec
dr. Nada Kraševec
dr. Ljerka Lah
dr. Ana Lenassi Zupan
mag. Tatjana Milunović
dr. Mateja Novak Štagoj
dr. Špela Peternel
dr. Marjetka Podobnik
dr. Katja Rebolj
dr. Matjaž Vogelsang

MLADI RAZISKOVALCI/YOUNG RESEARCHERS
Urška Dermol
Metka Novak

DOKTORSKI ŠTUDENTI/
DOCTORAL STUDENTS
Miša Mojca Cajnko
Maja Marušič
Tina Zupančič

TEHNIČNO OSEBJE/TECHNICAL STAFF
Maja Capuder
Maja Debeljak
Urška Dečko
Ana-Marija Jesenko
Jelka Lenarčič
Petra Sečnik 
Tea Tomšič
Neja Zupanec
Mirijam Kozorog
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GLAVNI DOSEŽKI V LETU 2011 
V sklopu raziskav potencialne nove tarče protiglivnih spojin, 
benzoatne p-hidroksilaze (CYP53A15), nadaljujemo z obetavnimi 
raziskavami potencialnih novih (fito)farmacevtskih spojin vodnic. 
Ugotovili smo, da poleg encima, citokroma P450, in substrata 
reakcijo specifično določa tudi redoks partner, ki sodeluje v reakciji. V 
raziskavah mehanizmov patogenosti smo nitasto glivo Cochliobolus 
lunatus, ki je patogen na sirku (Sorghum bicolor), tretirali s sintetično 
zmesjo rastlinskih protiglivnih spojin. Poleg transkriptoma v zgodnji 
fazi interakcij (po 90 min) smo določili še transkriptom v pozni fazi 
interakcije (po 48 h), kar nam bo omogočilo boljše razumevanje 
odnosa med gostiteljem in patogenom. Na osnovi transkriptomskih 
in genomskih podatkov iz analiz glive Grosmannia clavigera smo 
za biokemijsko analizo določili inducirane glivne citokrome P450, 
ki sodelujejo pri detoksifikaciji drevesnih obrambnih spojin. Z 
nadaljnjimi raziskavami bomo poskušali odkriti pretvorbene poti 
monoterpenov kot glavnih obrambnih spojin iglavcev.

Določili smo kristalno zgradbo podganjega proteina MPPED2, ki 
ga uvrščamo v naddružino metalofosfoesteraz, katerih encimska 
aktivnost je odvisna od prisotnosti kovinskih ionov. MPPED2 bi pri 
človeku lahko deloval kot tumorski supresor, saj se gen MPPED2 
nahaja v regiji 11. kromosoma, ki manjka pri bolnikih s t. i. WAGR-
ovim sindromom. Biološka vloga MPPED2 še ni poznana, ima 
pa nizko fosfodiesterazno aktivnost. Skupaj s kolegi iz Indije 
smo s strukturnimi študijami razjasnili ozadje znižane aktivnosti. 
Protein ima zamenjano aminokislino, ki je sicer ohranjena pri vseh 
fosfodiesterazah te družine, poleg tega pa aktivno mesto blokira tudi 
vezan nukleotid 5’-GMP. Odkritje je pomembno, saj je to prvi primer 
v družini metalofosfodiesteraz, ki kaže, kako spontano vezana 
majhna molekula uravnava aktivnost proteina.

Leta 2011 smo nadaljevali z razvijanjem farmacevtsko zanimivih 
proteinov z namenom povečanja njihove učinkovitosti in stabilnosti. 
Raziskovali smo sposobnost samozdruževanja analogov dejavnika 

IMPORTANT ACHIEVEMENTS IN 
2011 
We continue to study new (phyto)pharmaceutical compounds that 
targets enzyme benzoate p-hydroxylase (CYP53A15). We found 
that, in addition to the enzyme, cytochrome P450 and substrate, a 
redox partner specifies the reaction. In studies of the mechanisms 
of pathogenicity, we treated the fungus Cochliobolus lunatus, 
which is pathogenic to sorghum (Sorghum bicolor), with a mixture 
of plant antifungal compounds. In addition to the transcriptome 
in the early stage of interaction (after 90 min), we determined the 
transcriptome in the late stage of interaction (after 48 h), allowing us 
to better understand the relationship between host and pathogen. 
Based on the transcriptomic and genomic analyses of data from the 
fungus Grosmannia clavigera, we determined the induced fungal 
cytochrome P450 enzymes involved in detoxification of three defence 
compounds for further biochemical analysis. Further research aims to 
determine the conversion pathways of monoterpenes as the major 
defence compounds of conifers.

We determined the crystal structure of the rat protein MPPED2, 
which belongs to the superfamily of metalophosphoesterases, 
whose enzymatic activity is dependent on the presence of metal 
ions. MPPED2 may act as a tumour suppressor in humans, since 
the MPPED2 gene is located in the region of chromosome 11, 
which is missing in patients with WAGR syndrome. The biological 
role of MPPED2 is not yet known, but has a low phosphodiesterase 
activity. Together with colleagues in India, we clarified the background 
of reduced activity. The protein has an important amino acid 
replaced, which is otherwise maintained in all other members of the 
phosphodiesterase family. In addition a bound nucleotide, 5’-GMP 
is blocking the active site. The discovery is important because this 
is the first example that shows how a naturally bound small molecule 
regulates the activity of this member of the metalophosphodiesterase 
superfamily.

BIBLIOGRAFIJA

19 izvirnih znanstvenih člankov

4 pregledni znanstveni članki

2 samostojna znanstvena sestavka ali poglavja v monografski 
publikaciji

2 intervjuja

1 srednješolski, osnovnošolski ali drugi učbenik z recenzijo

1 drugo učno gradivo

2 objavljena znanstvena prispevka na konferencah

48 objavljenih povzetkov znanstvenih prispevkov na konferencah

1 patent

6 diplom

4 doktorati

5 uredništev revij
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19 Original Scientific Articles

4 Review Articles
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1 Reviewed Secondary and Primary School Textbook or 
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1 Other Educational Material
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48 Published Scientific Conference Contribution Abstracts

1 Patent
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4 Doctoral Dissertations

5 Journal Editorships
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TNF-α v nanodelce na osnovi koordinativnih vezi. Ti imajo dve 
možni aplikaciji: cepivo za anti-TNF-α terapijo in napredna 
formulacija za zdravljenje nekaterih vrst raka. Pripravili smo cink-
fosfatne nanodelce velikosti 60 nm in opredelili njihove lastnosti 
z biofizikalnimi metodami in različne tipe nanodelcev na osnovi 
samozdruževanja z uporabo majhnih polifunkcionalnih kelatorskih 
molekul ali dendrimerov s kelacijsko funkcijo. Pokazali smo, da so 
analogi TNF-α, ki smo jih uporabili za pripravo nanodelcev, ohranili 
svojo biološko aktivnost. Opisani pristop priprave nanodelcev 
je pomemben dosežek, saj bo omogočal pripravo nanodelcev z 
uporabo drugih proteinov, ki vsebujejo poli-histidinske podaljške. 
Nanodelci TNF-α pa so uporabni v imunoterapiji pri spopadanju 
s kroničnimi vnetnimi obolenji ali pri zdravljenju rakavih obolenj – 
nadaljnje raziskave nadaljujemo v tej smeri.

Leta 2011 smo tudi nadaljevali s študijami nestrukturiranega 
proteina Ecm11 pri kvasovki, ki preko vezave na protein SUMO 
ključno vpliva na potek mejoze. V bakteriji E. coli smo pripravili 
rekombinantni Ecm11, ga očistili in opredelili njegove lastnosti. 
Cilja sta bila razjasniti natančno biološko vlogo proteina Ecm11 
in opredeliti njegove strukturne lastnosti z metodami strukturne 
biologije. V sklopu raziskav proizvodnje rekombinantnih proteinov v 
bakteriji E. coli smo nadaljevali tudi s študijami priprave “neklasičnih” 
inkluzijskih teles, sestavljenih iz pravilno zvitega tarčnega proteina. 
Priprava proteinov v obliki neklasičnih inkluzijskih teles je zanimiva 
zaradi enostavnega postopka čiščenja, nanodelci pa so uporabni 
tudi v prehrambni in farmacevtski industriji kot oralna cepiva ter 
v diagnostiki, vplivajo pa tudi na pritrjevanje in rast celic v tkivnih 
kulturah. Leta 2011 smo pričeli tudi s pripravo nekaterih proteinov, 
ki tvorijo pore v celičnih membranah.

Raziskave za razvoj naprednih bioloških zdravil so jedro sodelovanja 
s farmacevtsko družbo Lek d. d. Raziskave, ki potekajo v 
sodelovanju s farmacevtsko industrijo, so namenjene preoblikovanju 
oziroma spremembam nekaterih ključnih farmacevtskih proteinov in 
testiranju prehajanja teh novih oblik preko prebavnega epitelija v 
razmerah in vitro. Pri tem uporabljamo model črevesnega epitelija, ki 
smo ga vpeljali v laboratorij leta 2009. Testirali smo tudi vpliv drugih 
komponent na prehajanje terapevtskih proteinov preko modelnega 
epitelija in na kakšne načine lahko ohranimo biološko aktivne oblike 
v prebavni cevi. Z oblikovanjem strukturnih analogov terapevtskega 
proteina pa smo poskušali zožiti spekter njegovega delovanja in 
vivo, s čimer bi omejili neželjene stranske učinke zdravljenja.

In 2011 we continued the development of pharmaceutically 
interesting proteins, in order to increase their efficiency and 
stability. We investigated the ability of TNF-α analogues to form 
self-assembled nanoparticles, based on coordinative bonds. Two 
potential applications may emerge: a vaccine for anti-TNF-α therapy 
and an advanced formulation to treat certain types of cancer. We 
have prepared a zinc-phosphate nanoparticle of 60 nm and identified 
their properties using biophysical methods. We also prepared various 
types of nanoparticles based on the self-assembly of small chelating 
molecules or dendrimers that act as chelators. We have shown that 
the TNF-α analogues we used for the preparation of nanoparticles 
retain their biological activity. The described approach of preparing 
the nanoparticles is an important achievement because it may allow 
the preparation of nanoparticles using other proteins containing poly-
histidine tags. TNF-α nanoparticles may be useful for immunotherapy 
in chronic inflammatory diseases or in cancer therapy and further 
research continues in this direction.

We also continued with studies of the Ecm11 unstructured yeast 
protein, which, via binding to the SUMO protein, plays a key role 
in the process of meiosis. In the bacterium E. coli, we prepared 
a recombinant Ecm11, purified it and identified its features. The 
aim is to clarify the exact biological role of the protein Ecm11 and 
to define its structural properties using the methods of structural 
biology. We continued with the production of recombinant proteins 
in the bacterium E. coli in forms of “unconventional” inclusion bodies 
consisting of a correctly folded target protein. The preparation of a 
protein in the unconventional form of inclusion bodies is interesting 
because of a simple purification process. Inclusion body nanoparticles 
are useful in the food and pharmaceutical industries, as oral vaccines 
and in diagnostics, and they also have an impact on the attachment 
and growth of cells in tissue culture. In 2011 we also started the 
preparation of certain proteins that form pores in cell membranes.

Research into the development of advanced biologics is at the core 
of cooperation with the pharmaceutical company Lek. The research 
aims to transform and modify some of the key pharmaceutical 
proteins and testing of these new forms for migration through the 
intestinal epithelium in in vitro conditions. We use a model of an 
intestinal epithelium that which was introduced in the laboratory in 
2009. We tested the effect of other components on the passage 
of therapeutic proteins through a model epithelium and how we 
can preserve the biologically active form in the gastrointestinal tract. 
With the creation of structural analogues of therapeutic proteins, we 
attempted to narrow the range of its activities in vivo, thus limiting 
unwanted side effects of treatment.
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SODELOVANJE Z 
INDUSTRIJSKIMI IN DRUGIMI 
PARTNERJI
•	 V Laboratoriju za biosintezo in biotransformacije potekajo raziskave 
v okviru medinštitucionalne programske skupine “Funkcijska 
genomika in biotehnologija za zdravje” (P1-0104), katere drugi 
partner je Medicinski center za molekularno biologijo Medicinske 
fakultete Univerze v Ljubljani.

•	 Laboratorij za biosintezo in biotransformacijo že vrsto let zelo 
uspešno sodeluje z enoto Biofarmacevtika Farmacevtske družbe 
Lek d. d. (član skupine Sandoz). Leta 2011 smo sodelovali tudi z 
Lekovim Razvojnim centrom.

•	 Sodelujemo z različnimi fakultetami Univerze v Ljubljani, predvsem 
s Fakulteto za farmacijo, Infrastrukturnim centrom za raziskave 
molekulskih interakcij na Oddelku za biologijo Biotehniške 
fakultete, Medicinskim centrom za molekularno biologijo 
Medicinske fakultete in Veterinarsko fakulteto. Sodelujemo tudi s 
Fakulteto za kmetijstvo in biosistemske vede Univerze v Mariboru.

•	 Oddelek za molekularno diagnostiko, Onkološki inštitut Ljubljana.

COLLABORATION WITH 
INDUSTRIAL AND OTHER 
PARTNERS
•	 In the Laboratory for Biosynthesis and Biotransformation, on-going 
research is being conducted in the context of the inter-institutional 
program group “Functional genomics and biotechnology for health” 
(P1-0104), whose other partner is the Centre for Medical Molecular 
Biology, Faculty of Medicine, University of Ljubljana.

•	 Laboratory for Biosynthesis and Biotransformation for many years 
has had very successful cooperation with the Biopharmaceuticals 
unit of the pharmaceutical company Lek (Member of Sandoz). In 
2011 we also cooperated with the Lek Development Centre.

•	We work with various faculties of the University of Ljubljana, 
especially with the Faculty of Pharmacy, Infrastructural Centre 
for Molecular Interactions Analysis at the Department of Biology, 
Biotechnical Faculty, and the Centre for Medical Molecular Biology, 
Faculty of Medicine and Veterinary Faculty. We also work with the 
Faculty of Agriculture and Life Sciences, University of Maribor.

•	 Department of Molecular Diagnostics, Ljubljana Institute of 
Oncology.

INTERNATIONAL COLLABORATION 
•	 A bilateral project in the framework of scientific cooperation between 
Slovenia and India entitled “Cell signalling by cyclic nucleotides in 
mycobacteria: structure and function” (bilateral project ARRS-BI-
IN/10-12-012, PI: Dr. Marjetka Podobnik).

•	 The Community Sequencing Program (CSP2011) Project 
entitled: Cochliobolus: expanded and deepened (B. Gillian 
Turgeon, Cornell University, and Dr. Nada Kraševec). The work 
was done in the U.S. Department of Energy Joint Genome Institute 
and supported by the Office of Science of the U.S. Department of 
Energy (Contract DE-AC02-05CH11231).

Slika 2. Biološki test zaviranja 

rasti gliv na načrtovanih novih 

protiglivnih spojinah je lahko 

zelo slikovit.

Figure 2. The biological tests 

of the growth inhibition of fungi 

using planned new antifungal 

compounds can be very 

picturesque.

MEDNARODNO SODELOVANJE 
•	 Bilateralni projekt v okviru znanstvenoraziskovalnega sodelovanja 
med Slovenijo in Indijo z naslovom “Celično signaliziranje preko 
cikličnih nukleotidov v mikobakterijah: struktura in funkcija” 
(bilateralni projekt ARRS-BI-IN/10-12-012, vodja dr. Marjetka 
Podobnik).

•	 The Community Sequencing Program (CSP2011), Project titled: 
Cochliobolus: expanded and deepened (B. Gillian Turgeon, 
Cornell University, in Nada Kraševec). Delo je opravljeno v U.S. 
Department of Energy Joint Genome Institute in podprto s strani 
Office of Science of the U.S. Department of Energy (pogodba 
DE-AC02-05CH11231).
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POMEMBNI INŠTRUMENTI IN OPREMA 
Raziskave Laboratorija za biosintezo in biotransformacijo potekajo 
v petih manjših laboratorijih: laboratorij za gensko tehnologijo, 
laboratorij za izolacijo, čiščenje in opredelitev lastnosti rekombinantnih 
proteinov, laboratorij za celične kulture, laboratorij za nižje evkarionte 
in laboratorij za nanobiotehnologijo. Imamo možnost shranjevanja 
biološkega materiala v kriobanki.

Laboratorij za biosintezo in biotransformacijo je odlično opremljen za 
sledeče raziskovalne dejavnosti:

•	molekulska biologija: naprava za PCR GeneAmp PCR System 
2700 (Applied Biosystems), naprava za verižno reakcijo s 
polimerazo v realnem času LightCycler 480 (Roche), sistem za 
denzitometrijo ProExpress Imaging System (Perkin Elmer), sistem 
za dokumentacijo gelov (Chemi Doc, BIO-RAD);

•	 proizvodnja in čiščenje proteinov: inkubatorji in 4 stresalniki za 
izražanje proteinov v E. coli, P. pastoris in insektnih celicah, 2 
računalniško vodena laboratorijska bioreaktorja (Applikon), 
ultracentrifuga (Beckman L7-55), 5 preparativnih sistemov za 
kromatografsko ločevanje proteinov (GE Healthcare, Knauer), 
2 analitska sistema HPLC (Waters in Knauer), analitski sistem 
UPLC (Waters), hladilne kapacitete (hladna soba, skrinje –70 °C), 
3 sistemi za pripravo vode Milli-Q (Millipore);

MAJOR EQUIPMENT
Research is conducted in five small laboratories: the laboratory for 
gene technology, the laboratory for the isolation, purification and 
characterisation of recombinant proteins, the cell culture laboratory, a 
laboratory for lower eukaryotes and a laboratory for nanobiotechnology. 
We have the possibility of storing biological material in a cryobank.

The Laboratory for Biosynthesis and Biotransformation is well 
equipped for the following research:

•	 Molecular biology: PCR thermocycler GeneAmp PCR System 2700 
(Applied Biosystems), a device for polymerase chain reactions, a 
real-time LightCycler 480 (Roche), a ProExpress Imaging System 
for densitometry (Perkin Elmer), a gel documentation system 
(Chemi Doc, BIO-RAD).

•	 Production and purification of proteins: four incubators and 
shakers to express proteins in E. coli, P. pastoris and insect 
cells, two computerised laboratory bioreactors (Applikon), an 
ultracentrifuge (Beckman L7-55), 5 systems for preparative 
chromatographic separation of proteins (GE Healthcare, Knauer), 
2 analytical HPLC systems (Waters and Knauer), an analytical 
UPLC system (waters), cooling facilities (cold room, chests -70 °C) 
and 3 systems for the preparation of Milli-Q water (Millipore).

•	 The biophysical characterisation of proteins: 2 UV / VIS 
spectrophotometers (Agilent, Hewlett-Packard), fluorimeter (PTI), 
CD-spectrometer Chirascan (Applied Photophysics, a consortium), 
Dynamic Light Scattering Detector (DynaPro), isothermal titration 
calorimeter VP-ITC (MicroCal, the consortium).

•	 Cell biology: a flow cytometer with the possibility of cell sorting 
(Beckman Coulter, a consortium), fluorescence microscope 
imaging system (Zeiss), a stereo microscope (Nikon) and a Leica 
TCS SP5 confocal microscope (consortium).

EDUCATION AND IMPORTANT VISITS
Prof. Dr. Gregor Anderluh and prof. Dr. Radovan Komel participate 
in teaching courses on all three levels of the Bologna programmes 
conducted at the University of Ljubljana.

In 2011, two doctoral theses were completed:

•	 Katarina Fidler: The preparation and identification of dimers Met-G-
CSF and pegylated conjugates: PhD thesis, Ljubljana [COBISS.
SI ID-255268608] [Supervisor: Prof. Dr. Radovan Komel, co-
supervisor: Dr. Ales Premzl].

•	 Dermol Urška: Structural and functional studies of the Class III 
cyclic nucleotide phosphodiesterases, Ljubljana [COBISS.SI-ID 
4862746] [Supervisor: Dr. Podobnik Marjetka].

Two graduate diplomas were carried out:

•	 Mirijam Kozorog: Production and qualitative analysis of the 
human erythropoietin in Escherichia coli, Ljubljana [COBISS.SI-ID 
6955385] [supervisor: P. Znidarsic Plazl].

•	 Omar Naneh: The isolation, biochemical characterisation and 
crystallisation of the universal stress protein from Mycobacterium 
smegmatis, Ljubljana: [COBISS.SI-ID 3941496] [Supervisor: Prof. 
Dr. Tom Turk, co-supervisor: Dr. Marjetka Podobnik].

Slika 3. Človeški perforin vpliva na obliko lipidnih mešičkov celične 

velikosti. Na sliki so lipidne membrane obarvane rdeče, v zunanjost 

mešička je bil dodan fluorescenčno označen dekstran. Slike so bile 

posnete s konfokalnim mikroskopom na Kemijskem inštitutu (Praper et 

al. (2011) Proceedings of the National Academy of Sciences USA 108: 

21016–21021).

Figure 3. Human perforin affects the shape of lipid vesicles of cell size. 

Lipid membranes were stained red, the fluorescent labelled dextran was 

added in the exterior. Images were captured with a confocal microscope 

at the National Institute of Chemistry (Praper et al. (2011) Proceedings of 

the National Academy of Sciences USA 108: 21016-21021).
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•	 biofizikalna karakterizacija proteinov: 2 UV-/VIS spektrofotometra 
(Agilent, Hewlett-Packard), Fluorimeter (PTI), CD-spektrometer 
Chirascan CD spectrometer (Applied Photophysics, konzorcij), 
Dynamic Light Scattering Detector (DynaPro), izotermalni titracijski 
kalorimeter VP-ITC (MicroCal, konzorcij);

•	 celična biologija: pretočni citometer z možnostjo sortiranja celic 
(Beckman Coulter, konzorcij), fluorescenčni mikroskop s sistemom 
za slikanje (Zeiss), stereo mikroskop (Nikon), konfokalni mikroskop 
Leica TCS SP5 (konzorcij).

IZOBRAŽEVANJE IN OBISKI/GOSTOVANJA 
Prof. dr. Gregor Anderluh in prof. dr. Radovan Komel sodelujeta pri 
poučevanju na študijskih programih vseh treh bolonjskih stopenj, ki 
se izvajajo na Univerzi v Ljubljani.

Leta 2011 sta bili v Laboratoriju za biosintezo in biotransformacijo 
zaključeni dve doktorski nalogi:

•	 Katarina Fidler: Priprava in opredelitev dimerov Met-G-CSF in 
pegiliranih konjugatov: doktorsko delo (The preparation and 
characterization of Met-G-CSF dimers and pegylated conjugates: 
doctoral thesis), Ljubljana [COBISS.SI-ID 255268608] [mentor: 
prof. dr. Radovan Komel; somentor: dr. Aleš Premzl].

•	 Dermol Urška: Strukturne in funkcijske raziskave fosfodiesteraz 
cikličnih nukleotidov Razreda III (Structural and functional studies 
of the Class III cyclic nucleotide phosphodiesterases: doctoral 
dissertation), Ljubljana [COBISS.SI-ID 4862746] [mentorica: dr. 
Marjetka Podobnik].

Opravljeni sta bili dve diplomski deli:

•	Mirijam Kozorog: Produkcija in kvalitativna analiza humanega 
eritropoetina v bakteriji Escherichia coli (Production and qualitative 
analysis of human erythropoietin produced in bacteria Escherichia 
coli: graduation thesis), Ljubljana [COBISS.SI-ID 6955385] 
[mentorica: dr. P. Žnidaršič Plazl].

•	 Omar Naneh: Izolacija, biokemijska karakterizacija ter kristalizacija 
univerzalnega stresnega proteina iz bakterije Mycobacterium 
smegmatis, Ljubljana: [COBISS.SI-ID 3941496] [mentor: prof. dr. 
Tom Turk; somentorica: dr. Marjetka Podobnik].

Leta 2011 so Laboratorij za biosintezo in biotransformacijo obiskali:

•	 dr. Jayashree G. Pai, Indian Institute of Science, Bangalore, 
Indija; Department of Molecular Reproduction, Development and 
Genetics (14. 9.–14. 12. 2011; štipendija AdFutura – Javni sklad 
Republike Slovenije za razvoj kadrov in štipendije); 

•	 dr. Robert C. J. Gilbert, Division of Structural Biology, Wellcome 
Trust Centre for Human Genetics, University of Oxford (27. 10. 
2011). Seminar: Cryo-EM as a tool in structural biology: advantages 
and pitfalls;

•	 prof. dr. Vladimir Glišin, Institute of Molecular Genetics and Genetic 
Engineering, Beograd, Srbija, in dr. Muntaser El Tayeb Ibrahim, 
Department of Molecular Biology, Institute of Endemic Diseases, 
University of Khartoum, oba člana Znanstvenega sveta ICGEB. 
Informativni obisk 24. 11. 2011.

The following visits took place in 2011:

•	 Dr. Jayashree G. Pai, Indian Institute of Science, Bangalore, India, 
Department of Molecular Reproduction, Development and Genetics 
(14.9.-14.12.2011; scholarship AdFutura-Republic of Slovenia 
Public Fund for Development and Scholarship).

•	 Dr. Robert C.J. Gilbert, Division of Structural Biology, Wellcome Trust 
Centre for Human Genetics, University of Oxford (27th 10th 2011). 
Seminar: Cryo-EM as a tool and structural biology: Advantages and 
pitfalls.

•	 Prof. Dr. Vladimir Glišin, Institute of Molecular Genetics and Genetic 
Engineering, Belgrade, Serbia and Dr. Muntaser El Tayeb Ibrahim, 
Department of Molecular Biology, Institute of Endemic Diseases, 
University of Khartoum, both members of the Scientific Council of 
the ICGEB. Informative visit to the 24th 11th 2011th.

Slika 4. Cink-fosfatni nanodelci z vezanim analogom TNF-α, opazovani s 

transmisijskim elektronskim mikroskopom (Hribar et al. (2011) Journal of 

Nanoparticles Research 13: 3019–3032).

Figure 4. Zinc phosphate nanoparticles with bound analogues of TNF-α, 

observed by transmission electron microscopy (Hribar et al. (2011) 

Journal of nanoparticles Research 13: 3019-3032).
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L12

TOPIC AREAS
•	 The molecular mechanisms of innate immunity
•	 Synthetic biology
•	 Bionanomaterials
•	 The biochemical mechanisms of conformational diseases
•	 The molecular mechanisms of cancer

Laboratorij za 
biotehnologijo 
Laboratory of 
Biotechnology 

KLJUČNE DEJAVNOSTI
•	 molekularni mehanizem naravne imunosti
•	 sintezna biologija
•	 bionanomateriali
•	 biokemijsko ozadje konformacijskih bolezni
•	 molekulski mehanizmi razvoja in preprečevanja raka
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Odkrivanje molekulskih mehanizmov procesov v 
bioloških sistemih za razumevanje in uporabo

VODJA / HEAD
prof. dr. Roman Jerala

Discovering the molecular mechanisms of 
biological processes for understanding and 
applications

KRATEK PREGLED DELA V 
LABORATORIJU 
Raziskave v laboratoriju so usmerjene v proučevanje bioloških 
procesov, kot so prepoznavanje bioloških makromolekul, prenos 
signalov v celicah, primarni metabolizem, ki imajo potencialno 
uporabnost prek uporabe pristopov sintezne biologije (predvsem 
biotehnološko, medicinsko in farmacevtsko). Pri tem uporabljamo 
širok nabor metod s področij biokemije, molekularne in celične 
biologije, mikrobiologije, biofizike in strukturne biologije ter 
bioinformatike.

Raziskave s področja medicine se nanašajo na molekularne 
mehanizme naravne imunosti, konformacijskih bolezni in 
strukture amiloidov ter delovanja antimikrobnih učinkovin. 

Zanimajo nas mehanizmi prepoznavanja in biološke aktivnosti na 
molekulski ravni, zlasti molekulskih vzorcev, značilnih za patogene 
mikroorganizme ter lastne signale za nevarnost, zato kombiniramo 
biokemijske in fizikalno-kemijske metode ter modeliranje z metodami 
celične  biologije ter živalskimi modeli, kjer moramo preizkusiti nove 
terapevtske pristope.

Pomemben del pozornosti v raziskovalnem delu posvečamo 
sintezni biologiji kot interdisciplinarni veji znanosti, ki uvaja inženirski 
pristop v biološke sisteme. V zadnjem času ta pristop vedno bolj 
uporabljamo tudi za odkrivanje naravnih fenomenov, v skladu s 
premislekom o inženirskih možnostih rešitve določenega naravnega 
problema. Sintezna biologija ima izjemno velik potencial za 
spreminjanje bioloških sistemov in molekul za opravljanje funkcij, ki 
v naravi še ne obstajajo.

OVERVIEW OF THE 
LABORATORY 
Research is focused on studies of biological processes, such as the 
identification of biological macromolecules and signal transduction 
in cells, as well as those that have potential applicability (notably 
biotechnological, medical and pharmaceutical) through the use of 
synthetic biology. We use a wide range of methods from the fields of 
biochemistry, molecular and cell biology, microbiology, biophysics, 
structural biology and bioinformatics. 

Research in the field of medicine involves the molecular 
mechanisms of innate immunity, conformational diseases 
and the structure of amyloids, as well as the activity of 
antimicrobial drugs. 

We are interested in mechanisms of recognition and biological 
activity at a molecular level, especially in the pathogen-associated 
molecular patterns characteristic of pathogens and endogenous 
danger signals. Therefore, we combine biochemical and 
physicochemical methods and modelling with methods of cell 
biology and animal models, where we have to test new therapeutic 
approaches. 

An important part of the attention 
in our research is dedicated 
to synthetic biology as an 
interdisciplinary branch of 
science that introduces the 
engineering approach to 
biological systems. Recently, this 
approach has been increasingly 
used for discovering natural 
phenomena, in accordance with 
a reflection on the possibilities of 
engineering solutions to a 
specific natural problem. 
Otherwise, as already 
shown in several cases, 
synthetic biology has an 
extremely high potential 
for the modification of 
biological systems to 
perform functions that 
do not exist in nature.

LPS se veže na peptid V3 proteina gp120 virusa HIV-1 in prepreči vnos 

virusa v celice (Majerle et al., J. Bol. Chem.).

 LPS binds to the V3 peptide of gp120 protein of HIV-1 and inhibits viral 

entry (Majerle e tal., J.Bol.Chem.).
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GLAVNI DOSEŽKI V LETU 2011 
Vnetni procesi nastanejo ob aktivaciji naravne imunosti, ki aktivira 
receptorje, ki prepoznajo signale za nevarnost, kot so Tollu-podobni 
receptorji (TLR). Proteinski adapter posreduje aktivacijo vseh TLR 
receptorjev, razen TLR3. Njegova odsotnost povzroči izjemno 
občutljivost na infekcije. Doslej je bilo znano, da imata TIR ter DD 
domena vlogo pri interakciji s TIR domenami TLR oziroma z DD 
domenami IRAK kinaz. Med obema domenama se nahaja cca 40 
AK dolga vmesna domena. Pokazali smo, da se peptid iz vmesne 
domene veže na IRAK4 kinazo ter da vnos tega peptida v sesalske 
celice inhibira aktivacijo MyD88 odvisne signalne poti TLR ter IL1R. 
Prikazali smo vnos omenjenega peptida v celico, kar smo dosegli 
z dodatkom acilne skupine ali peptida, ki omogoča penetracijo 
celične membrane. V živalskem modelu endotoksemije smo prikazali 
pomembno zmanjšanje proizvodnje vnetnih citokinov in zmanjšanje 
smrtnosti, kar kaže na potencialno možnost uporabe v terapiji. Zato 
smo vložili tudi patentno prijavo za terapevtsko uporabo omenjenih 
(lipo)peptidov, članek pa smo objavili v reviji Journal of Immunology. 

Odkrili smo, da je ektodomena TLR4 pomembna za inhibicijo 
konstitutivne aktivnosti tega receptorja, in identificirali minimalni 
segment ektodomene, ki lahko še prepreči aktivacijo receptorja. 
Konstrukti z zamenjavo ektodomene TLR4 s fluorescenčnim 
proteinom imajo konstitutivno aktivnost in bi jih lahko uporabili za 
terapijo raka, kar že raziskujemo v sodelovanju z raziskovalci z 
Onkološkega inštituta.

Leta 2011 smo objavili več publikacij, ki razkrivajo molekularno ozadje 
pretvorbe prionskega proteina, kar je bila doslej najpomembnejša 
neznanka tega enigmatičnega procesa. Ugotovili smo, da večina 

IMPORTANT ACHIEVEMENTS IN 
2011 
The activation of innate immunity by the receptors that recognise 
the danger signals, such as Toll-like receptors (TLR), result in 
inflammatory processes. An adapter protein mediates the activation 
of all TLR receptors with the exception of TLR3. The absence of the 
adapter protein causes extreme sensitivity to infection. It was known 
that both the DD and TIR domains interact with the TIR domains of the 
TLR and DD domains of IRAK kinases. Between the two domains, 
there is an intermediate domain of about 40 amino acid lengths. We 
have shown that the peptide from the intermediate domain binds to 
the IRAK4 kinase and that the presence of this peptide in mammalian 
cells inhibits the activation of the MyD88-dependent TLR and IL1R 
signalling pathway. We have demonstrated the entry of the above 
peptide into the cell, which was achieved with the addition of an acyl 
group or peptide that allows the penetration of cell membranes. In an 
animal model for endotoxemia, we have shown a significant reduction 
in the production of inflammatory cytokines and the reduction of 
mortality, suggesting the possibility of use in therapy. Therefore, we 
filed a patent application for the therapeutic application of these (lipo)
peptides and published an article in the Journal of Immunology.

We found that the ectodomain of TLR4 is important for inhibiting the 
constitutive activity of the receptor and identified the minimum segment 
of ectodomain that can prevent receptor activation. Constructs of 
TLR4 receptor with the ectodomain replaced by fluorescent proteins 
have constitutive activity and could be used for cancer therapy, which 
is already under investigation in collaboration with researchers from 
the Institute of Oncology.

BIBLIOGRAFIJA

21 izvirnih znanstvenih člankov

3 pregledni znanstveni članki

2 poljudna članka

1 intervju

2 drugi učni gradivi

5 objavljenih znanstvenih prispevkov na konferencah

2 objavljena povzetka znanstvenih prispevkov na 
konferencah (vabljeni predavanji)

45 objavljenih povzetkov znanstvenih prispevkov na konferencah

1 patentna prijava

5 patentov

6 predavanj na tujih univerzah

3 vabljena predavanja na konferencah brez natisa

1 končno poročilo o rezultatih raziskav

1 radijski ali TV dogodek

10 diplom

1 magisterij

3 doktorati

1 uredništvo revije

BIBLIOGRAPHY

21 Original Scientific Articles

3 Review Articles

2 Popular Articles

1 Interview

2 Independent Scientific Component Parts in a Monographs

5 Polemic, Discussion

2 Published Scientific Conference Contribution Abstracts 
(Invited Lectures)

45 Published Scientific Conference Contributions

1 Patent Application

5 Patents

6 Invited Lectures at Foreign Universities

3 Unpublished Invited Conference Lectures

1 Final Research Report

1 Radio or Television Event

10 Undergraduate Theses

1 Master's Thesis

3 Doctoral Dissertations

1 Journal Editorship
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elementov sekundarne strukture prionskega proteina ostane 
nespremenjenih ter da se ob pretvorbi ločita dve poddomeni in se 
združita v obliki dimer z izmenjanimi domenami. Večina prispevkov 
povečane beta sekundarne strukture nastane iz prej neurejenih 
predelov na amino-terminalnem koncu proteina. Poleg omenjenega 
članka smo prikazali tudi pomen t. i. rigidne zanke ter hidrofobnih 
aminokislin za ločitev domen.

Odkrili smo interakcijo zanke V3 proteina gp120 virusa HIV-1 z LPS 
(lipopolisaharidom) ter pomen te interakcije za inhibicijo virusnega 
vnosa v celice preko receptorjev CD4 in CXCR5, ki prepoznavata 
segment V3 tega proteina. S pomočjo NMR smo določili terciarno 
strukturo peptida V3, vezanega na LPS, ter prikazali nevtralizacijo 
virusnega vnosa s kemotipi LPS, ki nimajo endotoksičnega 
delovanja.

Objavili smo rezultate raziskave, kjer smo pripravili t. i. biosintetski 
tekoči trak na osnovi ogrodja izbranega zaporedja DNK, na osnovi 
katerega smo vezali točno določeno zaporedje fuzijskih proteinov, 
ki so bili sestavljeni iz DNK-vezalnih domen, ki so bili cinkovi prsti, 
ter biosintetskih encimov. Na ta način smo zaključili raziskavo, ki 
smo jo začeli z zelo uspešnim projektom iGEM, s katerim smo 
konec leta 2010 osvojili Grand prize na univerzi MIT. V sodelovanju 
s skupinama iz Cornella ter UC Berkeley iz ZDA smo rezultate 
raziskav objavili v reviji Nucleic acids Research. Raziskovalno delo v 
tej smeri nadaljujemo z navezovanjem sodelovanja s farmacevtsko 
industrijo, ki je pokazala zanimanje za prenos opisane tehnologije v 
industrijsko proizvodnjo.

Študenti ter člani L12 kot mentorji so sodelovali pri raziskovalnem 
projektu za tekmovanje Biomod 2011 na univerzi Harvard, kjer 
so osvojili zlato medaljo ter drugo in tretje mesto v posameznih 
kategorijah. V projektu, ki so ga predstavili na tekmovanju, 
so uspeli pripraviti hibrid med proteini ter DNK-origamijem, s 
pomočjo katerega lahko zgradijo nanometrske strukture, kjer na 
določena mesta z nanometrsko ločljivostjo lahko postavijo izbrane 
funkcionalne proteinske domene (http://openwetware.org/wiki/
Biomod/2011/Slovenia/BioNanoWizards). Obetamo si, da bi na 
ta način lahko pripravili nanometrske senzorje, nanoelektronske 
elemente, biosintetske kompartmente in druge naprave. 

In 2011, we published several publications that reveal the molecular 
background of the conversion of the prion protein, which has been 
the most important mystery of this enigmatic process. Our results 
showed that most of the elements of the secondary structure of 
the prion protein remain unchanged and that, on conversion, two 
subdomains separate and are combined in the form of a dimer with 
exchanged domains. Most of the contributions of increased beta 
secondary structure results from previously unsettled areas in the 
amino-terminal end of the protein. In addition, we demonstrated the 
importance of the so-called rigid loop and hydrophobic amino acids 
to the separation of domains.

We have discovered an interaction between the V3 loop of the protein 
gp120 of the HIV-1 virus and LPS (lipopolysaccharide) and the 
significance of this interaction for the inhibition of viral entry into cells 
via receptors CD4 and CXCR5, which recognise the V3 segment of 
the protein. Using NMR, we determined the tertiary structure of the 
V3 peptide bound to LPS and demonstrated the neutralisation of the 
viral entry with chemo types of LPS that lack endotoxic activity.

We have published the results of the research, in which we have 
prepared a so-called biosynthetic conveyor system based on the 
selected sequence of DNA, on the basis of which we bind a specific 
sequence of fusion proteins that were combined from the DNA 
binding domains – i.e. zinc fingers – with biosynthetic enzymes. With 
this publication, we completed the research that started with the very 
successful iGEM project, which won the Grand Prize in 2010 at the 
Massachusetts Institute of Technology. In collaboration with teams 
from Cornell and UC Berkeley from the USA, we published the results 
of the research in an article in the journal Nucleic Acids Research. 
The research work of the project is continued through potential 
cooperation with the pharmaceutical industry, which has shown 
interest in the transfer of the described technology into industrial 
production.

Students and members of L12 participated as mentors in a research 
project for the Biomod 2011 competition, held at Harvard University, 
where they won the gold medal and the second and third place in the 
individual categories. In the project they presented at the competition, 
they managed to produce a hybrid between proteins and DNA origami, 
through which they can build structures on a nanometer scale, where 
one can deposit the selected functional protein domains at specified 
locations with a nanoscale resolution (http://openwetware.org/
wiki/Biomod/2011/Slovenia/BioNanoWizards). We expect that this 
method will allow us to prepare nanometer sensors, nanoelectronic 
elements, biosynthetic compartments and other devices.
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SODELOVANJE Z 
INDUSTRIJSKIMI IN DRUGIMI 
PARTNERJI
•	 Krka, d. d., tovarna zdravil Novo mesto

•	 Lek Sandoz

•	 DSM Food Specialists, Nizozemska

•	 BASF 

MEDNARODNO SODELOVANJE  
•	 bilateralno sodelovanje z ZDA, Japonsko, Norveško, Finsko, 
Avstrijo

•	 akcija COST na temo cistične fibroze

•	 projekt pri ICGEB

POMEMBNI INŠTRUMENTI IN OPREMA 
•	 laserski konfokalni fluorescenčni mikroskop Leica TSP SP5 
(Nemčija) 

•	 fluorescenčni luminometer (PerkinElmer LS-55) 

•	 optični čitalnik plošč z injektorjem (Mithras, Berthold Technologies) 
(absorbanca, fluorescenca, luminiscenca) 

•	 pretočni citometer s sorterjem (Epics Altra, Beckman-Coutler 
Electronics) 

•	 spektrometer za cirkularni dihroizem (CD) s titratorjem in nastavljivo 
temperaturo (Chirascan, Applied Photophysics) 

•	 gradientni PCR in kvantitativni PCR LC480 (Roche)

•	 robotski sistem za distribucijo tekočin (AppliedBiosystems)

•	 dokumentacijski sistem G:box (Syngen)

•	 spektrometer NanoDrop 

•	mikroenkapsulator celic

•	 spektrofotometra UV-VIS 

•	 sistemi HPLC (Agilent, Pharmacia, Knauer) 

•	 računalniško krmiljeni bioreaktorji (Infors)

•	 hlajene centrifuge, stresalniki, inkubatorji

•	 laboratorij za delo z mikroorganizmi in celično biologijo 2. 
varnostne stopnje

•	 oprema za delo z eksperimentalnimi živalmi z individualno 
ventiliranimi kletkami

COLLABORATION WITH 
INDUSTRIAL AND OTHER 
PARTNERS
•	 KRKA d.d., Novo mesto, Slovenia

•	 Lek Sandoz

•	 DSM Food Specialists, The Netherlands

•	 BASF, Ludwigshafen, Germany

INTERNATIONAL COLLABORATION 
•	 Bilateral collaboration with USA, Japan, Norway, Finland, Austria.

•	 COST action in cystic fibrosis

•	 ICGEB project

MAJOR EQUIPMENT
•	 Laser confocal fluorescent microscope Leica TSP SP5 (Germany), 

•	 Fluorescent luminometer (PerkinElmer LS-55), 

•	 Optical plate-reader with injector (Mithras, Berthold Technologies) 
(absorbance, fluorescence, luminescence), 

•	 Flow cytometer with sorter (Epics Altra, Beckman-Coulter 
Electronics), 

•	 Circular dichroism (CD) spectrometer with titrator and adjustable 
temperature (Chirascan, Applied Photophysics)

•	 Gradient PCR, quantitative PCR in real time LC480 (Roche)

•	 Robotic system for liquid distribution (AppliedBiosystems)

•	 G:box documentation system (Syngen),

•	 NanoDrop spectrometer,

•	 UV-VIS spectrophotometers

•	 HPLC systems (Agilent, Pharmacia, Knauer), 

•	 Bioreactors – computer controlled (Infors),

•	 Centrifuges with cooling, shakers and incubators,

•	 Laboratory for microbiology and cell biology, biosafety level 2

•	 Equipment for work with laboratory animals with individually 
ventilated cages
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IZOBRAŽEVANJE IN OBISKI/GOSTOVANJA 

Doktorati: Monika Avbelj, Alenka Kužnik Krajnik, Aleksandra Usenik

Magisterij: Jana Rozman

Diplome: Vid Kočar, Katja Kolar, Vida Forstnerič, Tina Lebar, San 
Hadži, Nuša Resman

Pet sodelavcev L12 je habilitiranih za sodelovanje pri do- in 
podiplomskem študiju Univerze v Ljubljani.

Napredek v raziskavah 
pretvorbe prionskega 
proteina
Prionske bolezni so smrtne nevrodegenerativne bolezni ljudi in živali. 
Nativna oblika prionskega proteina (PrP) vsebuje nestrukturiran 
N-končni del in globularno domeno, ki vsebuje tri α-vijačnice (H1, 
H2, H3) in antiparalelno β-ploskev iz dveh pramenov (B1, B2). Pod 
vplivom prionov se nativna celična oblika pretvori v amiloidno obliko 
z velikim deležem β-strukture, PrPSc, ki je tudi glavna komponenta 
infektivnega delca priona. Ker strukture visoke ločljivosti za PrPSc, 
s katero bi ugotovili mehanizem pretvorbe in bi jo potrebovali za 
razumevanje poteka bolezni, ni mogoče določiti, smo pripravili 
mutante PrP, ki imajo na izbranih predelih disulfidne mostičke. Ti 
mostički omejujejo posamezne elemente sekundarne strukture. 
Ugotovili smo, da pretvorbo prionskega proteina preprečijo le 
disulfidni mostički, ki povezujejo poddomeni B1-H1-B2 in H2-

EDUCATION AND IMPORTANT VISITS

PhD theses: Monika Avbelj, Alenka Kužnik Krajnik, Usenik Aleksandra

Master’s thesis: Rozman Jana

Diploma theses: Vid Kočar, Katja Kolar, Vida Forstnerič, Tina Lebar, 
San Hadži, Nuša Resman

Five members of L12 participate in teaching at the under- and post- 
graduate level at the University of Ljubljana.

Recent advances in the 
study of prion protein 
conversion
Prion diseases are fatal neurodegenerative diseases affecting 
humans and animals. The native form of prion protein (PrP) contains 
an unstructured N-terminal part and a globular domain containing 
three α-helices (H1, H2, H3) and an antiparallel β-sheet of two 
strands (B1, B2). During a disease, the native cellular prion protein is 
converted to an insoluble amyloid form with increased content of the 
β-structure, PrPSc, which is also the main component of an infectious 
prion particle. Since the high-resolution structure of PrPSc, which 
would give the necessary insight into the mechanism of conversion, 
cannot be determined by high-resolution structural techniques, 
we prepared prion protein mutants tethered by disulphide bridges. 
The positions of the disulphide bridges were designed to restrict 
selected secondary structure elements. We showed that only the 
disulphide bridges that connect subdomain B1-H1-B2 to subdomain 
H2-H3 prevented conversion, while mutants with disulphides within 
each of the subdomains did not have significant effects. Based on 
these results, we proposed and experimentally showed that the 
domain-swapped dimer is the basic unit of PrP fibrils. We suggest 
that during the pathological process, subdomains B1-H1-B2 and 
H2-H3 separate and exchange with the corresponding subdomains 
of the second monomer. The domain-swapped dimer is formed by 
the conformational switch at the loop connecting B2 and H2, which 
is also called the rigid loop. Analysis of the amino acid sequence 
revealed that the rigid loop is enriched in glutamine and asparagine (Q 
/ N) residues. Such sequences are found in prion domains of yeast 
prions and long insertions of glutamines are found in polyglutamine 
diseases (e.g. Huntington’s disease). We showed that an increase in 
the number of Q or N residues in the rigid loop reduces the lag phase 
of fibrillisation, while it is increased by the sequence rich in alanines or 
glycines and serines. Our results indicate that the Q/N-rich sequence 
in the rigid loop is important for the conversion of mammalian prion 
protein and may act similarly to yeast prions. Hereditary prion 
diseases are caused by mutations in the gene encoding prion 
protein. Interestingly, about one third of pathological mutations in 
the globular region are substitutions for the residue with increased 
hydrophobicity. We were interested in whether it is possible that 
the hydrophobic residues enhance the hydrophobic interaction in 
subdomains, which however should not inhibit subdomain separation 
and conversion. We designed and characterised the mutant T187I, 
which despite increased thermal stability formed more pathological 

Vnos umetnega molekulskega ogrodja na osnovi DNK je omogočil 

izboljšanje proizvodnje resveratrola (Corado et al., NuclAcidsRes).

The introduction of an artificial molecular scaffold based on DNA enabled 

a yield improvement of resveratrol biosynthesis (Corado et al., Nucl.

AcidsRes).

124 Kemijski inštitut Ljubljana Slovenija / Letno poročilo 2011



H3, medtem ko mutante z disulfidi znotraj poddomen nimajo 
posebnega vpliva. Na osnovi teh rezultatov smo predpostavili in 
eksperimentalno dokazali dimer z izmenjavo domen kot osnovno 
enoto fibril. Naši rezultati nakazujejo, da se pri patološkem procesu 
poddomeni B1-H1-B2 in H2-H3 ločita in izmenjata z ustreznima 
poddomenama iz drugega monomera, kar predstavlja nov model 
pretvorbe, ki smo ga preverili tudi na celičnih kulturah. Predel, 
na katerem pride do izmenjave monomerov, je zanka B2-H2, 
imenovana tudi rigidna zanka. Pri analizi aminokislinskega zaporedja 
smo ugotovili, da vsebuje zaporedje, obogateno z glutamini in 
asparagini (Q/N). Takšna zaporedja se nahajajo v prionskih domenah 
kvasnih prionov, z dolgimi insercijami glutaminov pa so povezane 
poliglutaminske bolezni (npr. Huntingtonova bolezen). Pokazali smo, 
da povečanje števila Q ali N v rigidni zanki skrajša fazo zakasnitve 
fibrilizacije, medtem ko jo alanini ali zaporedje, bogato z glicini in 
serini, povečajo. Naši rezultati kažejo, da je zaporedje Q/N v rigidni 
zanki pomembno za pretvorbo sesalskega prionskega proteina in 
morda deluje podobno kot pri kvasnih prionih. Med prionske bolezni 
uvrščamo tudi dedne oblike, katerih vzrok je v mutacijah v genu 
za prionski protein. Zanimivo je, da pri približno tretjini patoloških 
mutacij v globularnem predelu pride do zamenjave z bolj hidrofobnim 
aminokislinskim ostankom. Zanimalo nas je, ali lahko z uvedbo 
hidrofobnih aminokislinskih ostankov ojačamo hidrofobne interakcije 
znotraj poddomen, kar pa ne bi smelo negativno vplivati na ločitev 
poddomen in pretvorbo. Tako smo pripravili in okarakterizirali mutanto 
T187I, ki navkljub večji stabilnosti tvori večpatološke oblike PrP in 
vitro ter in vivo. Z mikroskopom na atomsko silo smo pokazali, da pri 
tej mutanti med fibrilizacijo nastajajo tanjše fibrile oziroma filamenti, ki 
lahko predstavljajo nova jedra za fibrilizacijo. Raziskave smo razširili 
v smeri pomena aktivacije naravne imunosti preko prionskih fibril pri 
razvoju nevrodegenerativnih bolezni.

PrP in vitro and in vivo. Using an AFM, we showed that T187I forms 
thin fibrils or filaments that may represent new seeds for fibrillisation. 
We are extending our structural studies by investigating the role of the 
activation of the innate immunity by prion fibrils in neurodegeneration.

Zamenjava senzorske domene TLR4 s fluorescenčnim proteinom (Cherry) 

ohrani enako lokalizacijo, vendar postane receptor konstitutivno aktiven 

(Panter et al., J. Biol. Chem.)

The replacement of the sensory domain of TLR4 by a fluorescent 

protein (Cherry) retains the cellular localisation but renders the receptor 

constitutively active (Panter et al., J.Biol.Chem.).
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L13

TOPIC AREAS
The chemical transformations of reactants into desirable products in 
homogeneous and heterogeneous catalytic or non-catalytic systems. 
Theoretical evaluation of thermodynamic limits in certain transformations 
and the experimental determination of kinetic parameters for these 
transformations. In practice, most physical and chemical transformations 
occur in multiphase systems, therefore research efforts are focused 
on studying the interactions between intrinsic kinetics and transport 
phenomena. The research has the following emphases:
•	 the optimisation of process hydrodynamic conditions in single- and 

multi-channel membrane contactors;
•	 the interpretation of experimental data through mathematical 

modelling and parameter optimisation;
•	 the increase in methanol synthesis effectiveness in a multifunctional 

reactor;
•	 the study of chemical kinetics, mass transfer and hydrodynamics in 

the biodiesel production process (the effect of temperature, mixing, 
catalyst content and phase ratio)

•	 the study of chemical kinetics, mass transfer and hydrodynamics in 
the liquefied wood hydrogenation process (the effect of temperature, 
pressure, heating rate, mixing, catalyst content and solvent quantity)

•	 steam reforming of methane for hydrogen and syngas production on 
catalytic plates with different evolved morphologies (various numbers 
of oxidation/reduction cycles and heating rate)

•	 study of kinetics and the mechanisms of catalysed reactions in the 
hydrogen production and cleaning processes; the design of a compact 
processor for hydrogen production from primary sources (fossil and 
renewable) for PEM fuel cells;

•	 the synthesis, structural and electrochemical characterisation of new 
CO-tolerant anode catalysts for PEM fuel cells;

•	 the structural and electrochemical characterisation of new cathode 
catalysts with low Pt content for PEM fuel cells;

•	 the synthesis, structural and electrochemical characterisation of proton 
conducting nanocomposite polymer membranes for PEM fuel cells;

•	 mass transfer study in a three phase membrane reactor with liquid 
phase recycling.

Laboratorij za katalizo in 
reakcijsko inženirstvo 
Laboratory for Catalysis 
and Chemical Reaction 
Engineering 

KLJUČNE DEJAVNOSTI
Študij kemijskih pretvorb različnih izhodnih spojin v želene produkte v 
homogenih in heterogenih kataliziranih ali nekataliziranih sistemih. 
Teoretična določitev termodinamskih možnosti za potek pretvorb in 
eksperimentalna določitev kinetičnih parametrov teh pretvorb. 
Ker v praksi večina fizikalnih in kemijskih pretvorb poteka v večfaznih 
sistemih, je velik del raziskav namenjenih študiju interakcij kemijske 
kinetike s transportnimi pojavi. Raziskave potekajo s poudarkom na:
•	 optimizaciji hidrodinamskih pogojev obratovanja eno- in večcevnih 

membranskih kontaktorjev;
•	 interpretaciji eksperimentalnih meritev na podlagi matematičnega 

modeliranja in optimizacije parametrov;
•	 povečanju učinkovitosti sinteze metanola v multifunkcijskem reaktorju;
•	 študiju kinetike in mehanizmov kataliziranih reakcij v procesih 

proizvodnje in čiščenja vodika ter načrtovanju kompaktnega procesorja 
za proizvodnjo vodika iz primarnih goriv (fosilnih in obnovljivih) za 
gorivne celice PEM;

•	 preučevanju kemijske kinetike, prenosa snovi in hidrodinamike pri 
postopku pridobivanja biodizla (vpliv temperature, mešanja, količine 
katalizatorja in faznega razmerja);

•	 preučevanju kemijske kinetike, prenosa snovi in hidrodinamike pri 
postopku hidrogeniranja utekočinjenega lesa (vpliv temperature, tlaka, 
ogrevalne hitrosti, mešanja, količine katalizatorja in topila);

•	 študiju parnega reforminga metana za proizvodnjo vodika in sinteznega 
plina na katalitskih ploščicah z različno razvito morfologijo (različno 
število oksidacijsko/redukcijskih ciklov in ogrevalna hitrost);

•	 sintezi ter strukturni in elektrokemični karakterizaciji novih anodnih 
katalizatorjev, odpornih na CO, za uporabo v gorivnih celicah PEM;

•	 strukturni in elektrokemični karakterizaciji novih katodnih 
katalizatorjev z nizko vsebnostjo Pt za uporabo v gorivnih celicah PEM;

•	 sintezi ter strukturni in elektrokemični karakterizaciji nanokompozitnih 
protonsko prevodnih polimernih membran za visokotemperaturne 
gorivne celice PEM,

•	 opredelitev snovnega prenosa v trifaznem membranskem reaktorju z 
reciklom kapljevinaste faze.
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Od procesov na nanoskali do industrijskih izmer

VODJA / HEAD
akad. prof. dr. Janez Levec

A multiscale approach in chemical reaction 
engineering

KRATEK PREGLED DELA V 
LABORATORIJU 
Skupaj s kolegi iz L-10 smo nadaljevali raziskave PtMe3/C (Me 
= kovine prehoda) elektrokatalizatorjev. Ugotovili smo, da je 
katalizator PtCu3/C primeren za katodno reakcijo redukcije kisika v 
nizkotemperaturnih gorivnih celicah PEM in za oksidacijo metanola 
v metanolnih gorivnih celicah (DMFC). Masna aktivnost tega 
katalizatorja je nekajkrat (3–6-krat) višja od obstoječih industrijskih 
katalizatorjev ob dvakrat nižji vsebnosti Pt [COBISS.SI-ID 4599066], 
[COBISS.SI-ID 4856346], [COBISS.SI-ID 4832282], [COBISS.SI-
ID 4599578], [COBISS.SI-ID 4902938].

Razvili smo nove CuO-CeO2, Pt/CeO2 in Pt/
mezoporoznem CeO2 katalizatorje za reakcije 
katalitičnega zgorevanja metanola, reforminga metanola 
z vodno paro, shift reakcije in selektivne oksidacije CO v 
prebitnem vodiku v mikroreaktorjih, izdelanih na silicijevi 
rezini ali iz keramike LTCC (low Temperature Co-fired 
Ceramics) [COBISS.SI-ID 24859175], [COBISS.SI-ID 
24804647], [COBISS.SI-ID 24778279]. 

Postavili smo reaktor za preučevanje parnega reforminga metana 
na katalizatorjih s ploščami, pri čemer smo predhodno preučevali 
najboljši način predpriprave teh plošč. Končni cilj je postavitev 
večjega rektorja za parni reforming s sorpcijo ogljikovega dioksida, 
zato je bilo treba preučiti tudi kinetiko reakcij med kalcijevim oksidom 
in ogljikovim dioksidom   [COBISS.SI-ID 4817178], [COBISS.SI-ID 
4817946].

Preučevali smo proces sinteze biodizla, pri čemer smo spreminjali 
procesne pogoje in spremljali velikost kapljic emulzije in pretvorbo 
po posamičnih maščobnih kislinah, hkrati pa smo se v sodelovanju s 
Fakulteto za kemijo in kemijsko tehnologijo ukvarjali s preučevanjem 
rasti in proizvodnje lipidov (možni vir biogoriv) mikroalg Chlorella 
vulgaris [COBISS.SI-ID 35597317], [COBISS.SI-ID 1891465], 
[COBISS.SI-ID 35395845], [COBISS.SI-ID 35703813], [COBISS.
SI-ID 35373829].

OVERVIEW OF THE 
LABORATORY 
Together with colleagues from L-10, we continued research into 
PtMe3/C (Me = transition metals) electrocatalysts. We have found 
that the PtCu3/C catalyst is suitable for the oxygen reduction 
reaction (ORR) in low temperature PEM fuel cells and for methanol 
oxidation in direct methanol fuel cells (DMFC). The mass activity 
of this catalyst is several times (3-6 fold) higher than that of the 
existing industrial catalysts despite the fact that it has a twice lower 
Pt content. [COBISS.SI-ID 4599066], [COBISS.SI-ID 4856346], 
[COBISS.SI-ID 4832282], [COBISS.SI-ID 4599578], [COBISS.SI-
ID 4902938]

We have developed new CuO-CeO2 and Pt/CeO2 catalysts for 
catalytic methanol combustion, methanol steam reforming, water 
gas shift reaction and the selective oxidation of CO in excess 
hydrogen proceeding in microreactors fabricated on a silicon wafer 
or in low temperature co-fired ceramics (LTCC). [COBISS.SI-ID 
24859175], [COBISS.SI-ID 24804647], [COBISS.SI-ID 24778279] 

A reactor for studying steam reforming of methane 
using a plate catalyst was built, while the optimal plate 
pre-treatment procedure was investigated beforehand. 
The ultimate goal is the scaling of a larger reactor for 
carbon dioxide sorption-enhanced steam reforming, 
therefore the kinetics of the reactions of calcium oxide and 
carbon dioxide had to be studied as well. [COBISS.SI-ID 
4817178], [COBISS.SI-ID 4817946].

The process of biodiesel synthesis was 
studied under varying process conditions 
and monitoring emulsion droplet size and 
the conversion based on individual fatty 
acids, while at the same time, in cooperation 
with Faculty of chemistry and chemical 
technology, the growth and lipid 
(potential biofuel source) 
production of the microalgae 
Chlorella vulgaris was 
examined [COBISS.SI-ID 
35597317], [COBISS.SI-
ID 1891465], [COBISS.
SI-ID 35395845], 
[ C O B I S S . S I - I D 
35703813], [COBISS.
SI-ID 35373829].

Slika 1. Multifunkcijski katalitični reaktor za sintezo metanola z visokim 

lateralnim temperaturnim gradientom.

Figure 1. Multi-functional catalytic reactor for methanol synthesis with a 

high lateral temperature gradient.
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RAZISKOVALCI/RESEARCHERS
dr. Gorazd Berčič
dr. Ljudmila Fele Žilnik
dr. Stanko Hočevar
dr. Blaž Likozar (od/from 01. 04. 2011)

MLADI RAZISKOVALCI/YOUNG RESEARCHERS
David Perko
Nejc Hodnik 
Mitja Linec
Ana Obradović
Miha Grilc (od/from 01. 11. 2011)

STROKOVNI SODELAVCI
Alma Jazbinšek (do/until 31. 08. 2011)
Boštjan Nograšek (do/until 30. 04. 2011)
Maja Jazbec (50 % od/from 10. 01. 2011)

TEHNIČNO OSEBJE/TECHNICAL STAFF
Urška Kaučič 
Saška Javornik 
Katja Čeh (do/until 28. 02. 2011)
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BIBLIOGRAFIJA

9 izvirnih znanstvenih člankov

1 samostojni znanstveni sestavek ali poglavje v monografski 
publikaciji

1 objavljeni znanstveni prispevek na konferenci (vabljeno 
predavanje)

10 objavljenih znanstvenih prispevkov na konferencah

3 objavljeni povzetki znanstvenih prispevkov na 
konferencah (vabljena predavanja)

12 objavljenih povzetkov znanstvenih prispevkov na konferencah

1 patentna prijava

1 predavanje na tuji univerzi

2 vabljeni predavanji na konferencah brez natisa

1 končno poročilo o rezultatih raziskav

1 elaborat, predštudija, študija

7 diplom

4 uredništva revij

BIBLIOGRAPHY

Začeli smo z raziskavami predelave trdnih odpadkov, in sicer pirolize 
odpadnih gum, pri čemer je bil proces v prvi stopnji omejen na 
laboratorijsko merilo, podrobneje pa smo si ogledali vpliv hitrosti 
segrevanja, pretoka nosilnega plina in vsebnosti različnih komponent 
v vhodni surovini na kinetiko, prenos toplote in snovi ter reakcijske 
entalpije [COBISS.SI-ID 4837146].

V okviru evropskega projekta smo nadaljevali z raziskavami 
frakcioniranja in izolacije skupin kemijskih spojin iz tekočih frakcij 
piroliznega olja, pridobljenega iz biomase, in v zaključku predstavili 
konceptualni načrt za proizvodnjo posameznih frakcij ali komponent 
iz piroliznega olja, ki bi jih lahko uporabili na že obstoječih trgih in v 
aplikacijah kot produkte iz obnovljivih virov [COBISS.SI-ID 4715546], 
[COBISS.SI-ID 4715290]. Projekt   smo uspešno zaključili konec 
aprila 2011. 

Uspešno smo zaključili izgradnjo in testiranje visokotlačne 
ravnotežne celice [COBISS.SI-ID 35378437]. Prvenstveno je 
namenjena določanju faznih ravnotežij pri visokih tlakih z uporabo 
različnih eksperimentalnih metod ter za določevanje kritičnih 
točk v večkomponentnih mešanicah. Meritve lahko izvajamo pri 
konstantnem ali spremenljivem volumnu celice, pri tlaku do 350 bar 
in temperaturi do 200 ˚C. S testnim sistemom n-dekan+CO2 smo 
dosegli odlično ujemanje eksperimentalnih podatkov z literaturnimi. 
Z novo aparaturo lahko študiramo in načrtujemo separacijske in 
reakcijske procese tudi v bližini ali pod superkritičnimi pogoji.

9 Original Scientific Articles

1 Independent Scientific Component Part in a Monograph

1 Published Scientific Conference Contribution (Invited 
Lecture)

10 Published Scientific Conference Contributions

3 Published Scientific Conference Contribution Abstracts 
(Invited Lectures)

12 Published Scientific Conference Contribution Abstracts

1 Patent Application

1 Invited Lecture at Foreign University

2 Unpublished Invited Conference Lectures

1 Final Research Report

1 Treatise, Preliminary Study, Study

7 Undergraduate Theses

4 Journal Editorships

The research of solid waste treatment, specifically the pyrolysis of 
scrap tyres, was begun – limited in the first stage to the laboratory 
scale – where the influence of heating rate, carrier gas flow rate 
and the content of different components on kinetics, heat and 
mass transfer, as well as reaction enthalpies, were taken into 
consideration [COBISS.SI-ID 4837146].

In the framework of the European project, we have continued 
research into the fractionation and isolation of groups of chemical 
compounds from the liquid fractions of pyrolysis oil obtained from 
the rapid pyrolysis of biomass and at the end we presented a 
conceptual process design for the production of individual fractions 
or products from pyrolysis oil, that can be utilised in existing markets 
and applications as renewable products [COBISS.SI-ID 4715546], 
[COBISS.SI-ID 4715290]. The project was successfully completed 
at the end of April 2011.

The construction of a high pressure viewing cell was completed 
and testing of the cell was performed successfully [COBISS.SI-ID 
35378437]. The high pressure viewing cell, a new apparatus can 
be used for phase-equilibrium measurements under high pressures 
using various experimental methods, as well as for determining 
critical curves in multicomponent mixtures and can operate at 
constant or variable volume at pressures up to 350 bar and 
temperatures up to 200˚C. Excellent agreement was found between 
the experimental data of the studied n-decane+CO2 system and 
data from the literature. With the new apparatus, separation and 
reaction processes can be studied and designed under conditions 
that are near- or supercritical.
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GLAVNI DOSEŽKI V LETU 2011 
Na področju razvoja procesov za pridobivanje in čiščenje vodika 
iz fosilnih in/ali obnovljivih virov smo leta 2011 nadaljevali delo na 
razvoju novih katalizatorjev na podlagi CeCO2 za procese reforminga 
metanola z vodno paro, visoko- in nizkotemperaturne “shift” reakcije, 
selektivne oksidacije CO v prebitnem vodiku in nizkotemperaturnega 
katalitičnega sežiga metanola. Te katalizatorje smo razvijali za 
uporabo v mikroreaktorjih, izdelanih na silicijevih rezinah (Si-wafers) 
in v keramičnih mikroreaktorjih, izdelanih s pomočjo keramike, 
žgane pri nizkih temperaturah (Low Temperature Co-fired Ceramics 
– LTCC). Uspelo nam je razviti sol-gel in t. i. “wash-coatting” 
tehnike nanosa katalizatorskih predhodnikov (prekurzorjev) v odprte 
oziroma zaprte mikrokanalne strukture. Ti dosežki imajo pomen za 
razvoj nanostrukturiranih katalizatorjev, ki so nepiroforni, aktivnejši, 
selektivnejši in stabilnejši od do sedaj uporabljanih industrijskih 
katalizatorjev in jih je mogoče uporabljati v mikroelektromehanskih 
sistemih (MEMS) kot mikroreaktorske sisteme za proizvodnjo 
čistega vodika za potrebe gorivnih celic kot napajalnih sistemov. 
Izsledke raziskav smo objavili v reviji MIDEM [COBISS.SI-ID 
25415207] in o njih poročali na štirih mednarodnih konferencah 
[COBISS.SI-ID 24859175], [COBISS.SI-ID 24804647], [COBISS.
SI-ID 24644903], [COBISS.SI-ID 24778279].

Na področju razvoja membranskih elektrokemičnih reaktorjev 
– gorivnih celic smo leta 2011 razvili nove katalizatorje iz zlitin Pt 
in neplemenitih kovin prehoda tipa “jedro-povrhnjica” za reakcijo 
redukcije kisika in oksidacije metanola. O tem smo prav tako 
poročali na treh mednarodnih srečanjih [COBISS.SI-ID 4599066], 
[COBISS.SI-ID 4856346], [COBISS.SI-ID 4832282], [COBISS.SI-
ID 4599578]. Posebej želimo omeniti patentno prijavo za sintezo 
novih tipov elektrokatalizatorjev [COBISS.SI-ID 4902938]. 

Med glavne dosežke štejemo postavitev treh procesov. Prvi je 
visokotemperaturni in visokotlačni reaktor za parni reforming na 
katalizatorju s ploščami, pri čemer se analiza izstopnih plinov izvaja  
s plinskim kromatografom. Drugi je šaržni proces za hidrogeniranje 
utekočinjenega lesa z analizo izstopnih plinov z infrardečo 
spektroskopijo s Fourierovo transformacijo (FTIR), tekoči vzorci 
pa se vrednotijo na podoben način. Tretji pa je prav tako šaržni 
postopek sinteze biodizla z optičnim spremljanjem velikosti kapljic 
emulzije med prehodom iz dvofaznega v enofazni sistem ter analizo 
reaktantov, reakcijskih intermediatov in produktov s tekočinsko 
kromatografijo visoke ločljivosti (HPLC).

IMPORTANT ACHIEVEMENTS IN 
2011 
In the field of processes development for the production and cleaning 
of hydrogen from fossil and/or renewable sources we continued 
work in 2011 on new catalyst development based on CeCO2 for the 
processes of methanol steam reforming, high- and low-temperature 
water gas shift reactions, the selective oxidation of CO in excess 
hydrogen and low-temperature catalytic methanol combustion. These 
catalysts were developed for use in the microreactors fabricated 
on silicon wafers or in low-temperature co-fired ceramics (LTCC). 
Two methods for catalyst precursor deposition in open or closed 
microchannel systems were developed: sol-gel and wash-coating 
techniques. These achievements have an impact on the development 
of nanostructured catalysts, which are non- pyrophoric, more active, 
more selective and more stable than the industrial catalysts hitherto 
used. The new catalysts can be used in micro electromechanical 
systems (MEMS) devoted to the production of pure hydrogen for 
fuel cell-based power sources. We have reported on our research 
results in the journal MIDEM [COBISS.SI-ID 25415207] and at four 
international conferences [COBISS.SI-ID 24859175], [COBISS.SI-ID 
24804647], [COBISS.SI-ID 24644903], [COBISS.SI-ID 24778279].

In the field of new electrochemical membrane reactor development – 
fuel cells, we have developed new »core-skin« type electrocatalysts 
based on alloys of Pt and non-noble transition metals. These catalysts 
are very active in the oxygen reduction reaction and the methanol 
oxidation reaction. The results of this research were reported at three 
international conferences [COBISS.SI-ID 4599066], [COBISS.SI-ID 
4856346], [COBISS.SI-ID 4832282], [COBISS.SI-ID 4599578]. We 
would like to highlight the patent application on the synthesis of new 
electrocatalysts [COBISS.SI-ID 4902938].

A configuration of three processes may be mentioned among our 
major achievements. The first is a high-temperature and high-pressure 
reactor for steam reforming using a plate catalyst, where the effluent 
gases are analyzed by a gas chromatograph. The other is a batch 
process for liquefied wood hydrogenation equipped with evolving gas 
analysis using Fourier-transform infrared spectroscopy (FTIR), while 
the liquid samples are to be examined analogously. The third is also 
a batch procedure for biodiesel synthesis utilising optical monitoring 
of emulsion droplet size during the transition from a biphasic to 
homogeneous system and the analysis of reactants, intermediates 
and products by high-performance liquid chromatography (HPLC).

Slika 2. Membranski reaktor za oksidacijo organskih specij v vodnih 

raztopinah.

Figure 2. Membrane reactor for the oxidation of organics in waste 

aqueous streams.
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SODELOVANJE Z 
INDUSTRIJSKIMI IN DRUGIMI 
PARTNERJI
•	 Leta 2011 se je nadaljevalo delo na posebnem naročilu Ministrstva 
za obrambo RS (MORS) s področja vodikovih tehnologij in 
gorivnih celic (štev. pog. 4300-434/2010-1, vodja projekta je dr. 
Stanko Hočevar), ki ga izvaja Laboratorij za katalizo in reakcijsko 
inženirstvo na Kemijskem inštitutu skupaj z Laboratorijem za 
elektrokemijo materialov, Laboratorijem za kemijo in tehnologijo 
polimerov in podjetjem Mebius d. o. o.

•	 Prav tako se je začelo delo na novem posebnem naročilu 
Ministrstva za obrambo RS (MORS) s področja vodikovih tehnologij 
in gorivnih celic (štev. pog. 4300-773/2011-1), katerega izvajalec 
je Fakulteta za elektrotehniko Univerze v Ljubljani, podizvajalci pa 
Kemijski inštitut, Inštitut Jožef Stefan in podjetje Mebius d. o. o. 

•	 Sodelovali smo s Premogovnikom Velenje pri projektu Določitve 
velikosti in ekonomike energetskega objekta na osnovi rezerv, 
produktov in učinka energetske izrabe PUP, ki ga sofinancira EU 
(nosilec na KI dr. G. Berčič).

MEDNARODNO SODELOVANJE 
•	 “Co-processing of upgraded bio-liquids in standard refinery units” 
(akronim: BIOCOUP) v okviru EU 6 FP- Energy 2006–2011, pog. 
št. 3518312 (SES6), koordinatorka projekta na KI je dr. Ljudmila 
Fele Žilnik.

•	 Projekt Evropske vesoljske agencije (ESA) CERACON (30. 06. 
2011–30. 06. 2013), koordinator Inštitut Jožef Stefan, soizvajalca 
Kemijski inštitut (L-13) in podjetje HIPOT-RR. Koordinator projekta 
na KI je dr. Stanko Hočevar.

POMEMBNI INŠTRUMENTI IN OPREMA 
•	 računalniško voden tekočinski kromatograf (HP)

•	 več plinskih kromatografov z detektorjem TCD, FID in MS (Agilent)

•	 analizatorja vsebnosti ogljika v tekočih in trdnih vzorcih (Tekmar/
Dohrmann)

Slika 3. Razvoj morfologije nikljevih ploščic z oksidacijsko/redukcijskimi 

cikli za večanje specifične površine statičnega mešalnega elementa (levo 

zgoraj).

Figure 3. The development of nickel plate morphology with oxidation/

reduction cycles to increase the specific surface of the static mixer 

element (upper left image).

COLLABORATION WITH 
INDUSTRIAL AND OTHER 
PARTNERS.
•	 In 2011 work continued within the framework of the MoD RS’s 
special order for R&D in the field of hydrogen technologies and fuel 
cells (CT 4300-434/2010-1)(PI Dr. Stanko Hočevar), won by the 
Laboratory for Catalysis and Chemical Reaction Engineering at 
the National Institute of Chemistry together with the Laboratory for 
Materials Electrochemistry, Laboratory for Polymer Chemistry and 
Technology and Mebius d.o.o., a start-up company.

•	 Another special order in the field of hydrogen technologies 
and fuel cells has been awarded to the team of the Faculty of 
Electrical Engineering, University of Ljubljana, the National Institute 
of Chemistry, the Josef Stefan Institute, and the start-up Mebius 
d.o.o. (CT.4300-773/2011-1).

•	 Cooperation with the Slovenian Velenje coal mine in the EU project: 
Determining the size and economics of a power plant based on 
the coal reserves, products and efficiency of underground coal 
gasification (UCG) (coordinator at KI Dr. G. Berčič).

INTERNATIONAL COLLABORATION 
•	 »Co-processing upgraded bio-liquids in standard refinery units« 
(Acronim: BIOCOUP) Project in EU 6 FP- Energy 2006 -2011 CT. 
3518312 (SES6); The project coordinator within the NIC is Dr. 
Ljudmila Fele Žilnik.

•	 The project (Acronim: CERACON) of the European Space Agency 
(ESA) (30.06.2011 – 30.06.2013), co-ordinator Jozef Stefan 
Inštitute, partners National Institute of Chemistry (Laboratory of 
Catalysis and Chemical Reaction Engineering) and HIPOT-RR 
company. The project coordinator within the NIC is Dr. Stanko 
Hočevar.
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•	 več mešalnih šaržnih, kapalnih in cevnih reaktorjev s strnjenim 
slojem, opremljeni s sistemi za nadzor in zajemanje podatkov

•	 600 W sistem za testiranje gorivnih celic z računalniškim vodenjem 
(HP VEE OneLab)

•	mešalni šaržni reaktor s sistemom za IR-analizo reakcije v realnem 
času LabMax-ReactIR 1000 (Mettler Toledo)

•	 računalniško vodeni sistem za določevanje teksturalnih 
in adsorpcijskih lastnosti katalizatorjev in trdnih materialov 
(Micromeritics, model ASAP 2020)

•	 avtomatizirani sistem za karakterizacijo heterogenih katalizatorjev 
(Micromeritics, model Autochem II 2920)

•	masni spektrometer (Pfeiffer Vacuum, model Thermostar)

•	 računalniško vodeni, kontinuirni reaktorski sistem “Microactivity 
Reference” za študij dvo- in trifaznih katalitskih reakcij pri 
temperaturah do 750 stopinj Celzija in tlakih do 100 bar (PID Eng 
& Tech, Španija)

•	 spektrometer s celico Pike Technologies za in situ IR-
spektroskopske raziskave kataliziranih reakcij Perkin Elmer 
Spectrum 100 DRIFT

•	 sistem za testiranje mikroreaktorskih struktur v reakcijah 
pridobivanja vodika s plinsko kromatografsko analizo produktov

Slika 4. Določitev položaja medfazne površine plin-tekoče v keramični 

membrani pri trans-membranskem tlaku 0.4 bar, s kontroliranim 

obarjanjem CaCO3 .

Figure 4. Determination of gas-liquid interface position in the ceramic 

membrane contactor at trans-membrane pressure of 0.4 bar by controlled 

precipitation of CaCO3.

MAJOR EQUIPMENT
•	 HPLC + ChemStation (HP)

•	 several GCs with TCD, FID and MS detector (Agilent)

•	 TOC analysers in liquid and solid samples (Tekmar/Dohrmann)

•	 several batch CST, trickle-bed and fixed-bed laboratory reactors 
with data acquisition and control units

•	 600 W fuel cell test station with HP VEE OneLab software-based 
data acquisition and control unit

•	 LabMax-ReactIR 1000 reactor and real-time reaction analysis 
system (Mettler Toledo)

•	 Computerised system for determining the textural and adsorption 
properties of catalysts and solid materials (Micromeritics, model 
ASAP 2020)

•	 Automated system for heterogeneous catalyst characterisation 
(Micromeritics, model Autochem II 2920)

•	 Mass spectrometer (Pfeiffer Vacuum, model Thermostar)

•	 Computerised continuous-flow rector system »Microactivity 
Reference« for studies of two- and three-phase catalytic reactions 
at temperatures up to 750 degrees C and pressures up to 100 bar 
(PID Eng&Tech, Spain).

•	 Perkin Elmer Spectrum 100 DRIFT spectrometer with Pike 
Technologies cell for in situ IR spectroscopy research of catalysed 
reactions.

•	 Testing system for microreactor structures in the reactions of 
hydrogen production, equipped with GC products analysis.
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IZOBRAŽEVANJE IN OBISKI/GOSTOVANJA 

Mentorstva:

•	GRILC, Miha, Golob, Janvit (mentor), Fele Žilnik, Ljudmila 
(komentor). Dogradnja visokotlačne celice in meritve faznih 
ravnotežij za testni sistem n-dekan + CO [spodaj] 2 z različnimi 
metodami: diplomsko delo. Ljubljana: [M. Grilc], 2011. XI, 94 f., 
ilustr. [COBISS.SI-ID 35378437].

•	 KAPLAN, Renata, Levec, Janez (mentor), Multifunkcijski sistem 
za čiščenje sanitarne odpadne vode: diplomsko delo. Ljubljana: 
[R. Kaplan], 2011. VIII, 63 f., ilustr. [COBISS.SI-ID 35376901].

•	 BUTARA, Ana, Levec, Janez (mentor), Vpliv temperature na 
prenos snovi in kinetiko pri produkciji biodizla: diplomsko delo. 
Ljubljana: [A. Butara], 2011. IX, 95 f., ilustr. [COBISS.SI-ID 
35703813].

Izobraževanje:

Mladi raziskovalec Nejc Hodnik se je leta 2011 izpopolnjeval na 
Inštitutu Max Planck za raziskave železa na Oddelku za kemijo 
na faznih mejah in inženirstvo površin (Max-Planck-Institut für 
Eisenforschung GmbH, MPIE, Department of Interface Chemistry 
and Surface Engineering) (od 01. 10. 2010, 6 mesecev).

Slika 5. Reaktor za pripravo biodizla (levo) in disperzija alkoholne faze v 

oljno (desno).

Figure 5. Biodiesel synthesis reactor (left) and the dispersion of alcohol 

phase into oil (right).

EDUCATION AND IMPORTANT VISITS

Mentorships:

•	 GRILC, Miha, Golob, Janvit (Mentor), Fele Žilnik, Ljudmila 
(Comentor). Upgrading the high pressure view cell and phase 
equilibrium measurements for an n-decane + CO2 test system 
using different methods: Undergraduate Thesis. Ljubljana: [M. 
Grilc], 2011. XI, 94 f., ilustr. [COBISS.SI-ID 35378437] 

•	 KAPLAN, Renata, Levec Janez (mentor), Multifunkcijski sistem za 
čiščenje sanitarne odpadne vode: diplomsko delo. Ljubljana: [R. 
Kaplan], 2011. VIII, 63 f., ilustr. [COBISS.SI-ID 35376901] 

•	 BUTARA, Ana, Levec Janez (mentor), Vpliv temperature na prenos 
snovi in kinetiko pri produkciji biodizla: diplomsko delo. Ljubljana: 
[A. Butara], 2011. IX, 95 f., ilustr. [COBISS.SI-ID 35703813

Education:

Young researcher Nejc Hodnik has been working as a researcher at 
the Max Planck Institute for research into Iron (Max-Planck-Institut für 
Eisenforschung GmbH, MPIE) at Department of Interface Chemistry 
and Surface Engineering (from 01.10.2010, 6 months).
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L14

TOPIC AREAS
•	 Protein folding 
•	 Various protein states (amyloid fibrils, denaturated proteins, 

intrinsically unstructured proteins)
•	 Non-covalent interactions (hydrogen bonding, electrostatics, 

solvation, hydrophobic interactions)
•	 Simulations of protein folding (predictions of three-dimensional 

structures)
•	 Determining the three-dimensional structures of bio-molecules 

using NMR spectroscopy
•	 Determining the structures of bio-molecules using vibrational 

spectroscopy 
•	 Interactions ligand-receptor
•	 The quantum chemistry of small model systems

Laboratorij za strukturo 
biomolekul 
Laboratory of 
Biomolecular Structure 

KLJUČNE DEJAVNOSTI
•	 zvitje proteinov
•	 različna stanja proteinov (amiloidna vlakna, denaturirani proteini, 

intrinsično nestrukturirani proteini)
•	 nekovalentne interakcije (vodikova vez, elektrostatika, solvatacija, 

hidrofobne interakcije)
•	 simulacije zvitja proteinov (napovedovanje tridimenzionalnih struktur 

proteinov)
•	 določanje tridimenzionalnih struktur biomolekul z NMR
•	 določanje struktur biomolekul z vibracijsko spektroskopijo
•	 interakcije ligand-receptor
•	 kvantna kemija majhnih modelnih sistemov

Slika 1. porazdelitev treh konformacij alanin 

dipeptida, izmerjena iz analize infrardečega 

amidnega III traku.

Figure 1. The distribution of the three 

conformations of alanine dipeptide obtained 

through analyses of the infrared amide III region.
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Naš glavni cilj je rešiti problem zvitja proteinov. 
Problem zvitja proteinov je poiskati ključ, po 
katerem zaporedje aminokislinskih ostankov 
določa strukture proteinov.

Our main objective is to solve the protein 
folding problem – i.e. finding the code for how a 
sequence of residues determines the structure of 
a protein. 

KRATEK PREGLED DELA V 
LABORATORIJU 
Raziskovalno področje laboratorija sta fizikalna in strukturna kemija 
peptidov, proteinov in proteinskih kompleksov. Z eksperimentalnimi 
(IR, R, NMR) in teoretskimi metodami raziskujemo vpliv strukture 
in dinamike biomolekul na njihove fizikalno-kemijske lastnosti ter 
biološko aktivnost. 

Glavni in zelo ambiciozen cilj laboratorija je rešitev 
problema zvitja proteinov. 

Problem zvitja proteinov je poiskati ključ, po katerem zaporedje 
aminokislinskih ostankov določa strukture proteinov. Rešitev 
problema bo omogočila napovedovanje struktur proteinov z 
računalniki, kar bo pomagalo pojasniti njihove biološke funkcije. Za 
rešitev problema zvitja proteinov in razumevanje interakcij protein-
ligand je potrebna kvantitativna karakterizacija nekovalentnih 
interakcij. Z eksperimentalnimi in teoretskimi metodami študiramo: 
vodikovo vez, elektrostatske interakcije, solvatacijo, Van der 
Waalsove sile itd. V našem laboratoriju smo odkrili, da je senčenje 
vodikovih vezi in lokalnih elektrostatskih interakcij med polarnimi 
atomi glavne verige z dipoli vodnih molekul vzrok za tvorbo lokalnih 
struktur v proteinih: preference, efekt najbližjega soseda, zametke 
β-struktur itd. Zametki β-struktur so lahko zelo pomembni za 
nastanek amiloidnih vlaken. Vlakna nekaterih proteinov povzročajo 
hude bolezni, kot je Alzheimerjeva bolezen. Študiramo tudi vpliv 
zametkov lokalnih struktur na delovanje proteinov, ki so biološko 
aktivni v nestrukturiranem stanju. To je dokaj nova skupina proteinov, 
ki so pogosto udeleženi v kompleksnih razpoznavnih procesih, 
katerih mutacije ali spremembe v zvitju so pogosto povezane z 
nevrodegenerativnimi boleznimi in rakom.

OVERVIEW OF THE 
LABORATORY 
The research field of our laboratory is the physical and structural 
chemistry of peptides, proteins and protein complexes. Using 
experimental (IR, R, NMR) and theoretical methods, we study the 
role of structure and dynamics in the physico-chemical properties 
and biological activity of biomolecules. 

Our main objective is to solve the protein folding problem 
– i.e. finding the code for how a sequence of residues 
determines the structure of a protein. 

Solving the protein folding problem will enable accurate predictions 
of protein structures using computers, which will help clarify the 
biological functions of proteins. To solve the protein folding problem 
and to understand interactions in protein-ligand complexes, it is 
crucial to quantitatively characterise non-covalent interactions. 
Using experimental and theoretical methods, we study: hydrogen 
bonding, electrostatic interactions, solvation and Van der Waals 
forces. We discovered that the screening of hydrogen bonds and 
local electrostatic interactions between main-chain atoms with 
water dipoles is the main reason for the formation 
of the following local structures in proteins: 
conformational preferences, nearest-
neighbour effect, transient β-structures, 
etc. The transient β-structures may be 
important for the formation of amyloid 
fibrils. The fibrillisation of proteins 
causes some dreadful diseases such 
as Alzheimer’s. We study amyloid 
fibrils and also the role of the transient 
local structures on the functions of 
intrinsically unstructured proteins. 
These proteins are a relatively 
new group of proteins, 
which are often involved 
in complex molecular 
recognition processes. 
Mutations of these 
proteins may cause 
neurodegenerat ive 
diseases and cancer.

VODJA / HEAD
dr. Franc Avbelj
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RAZISKOVALCI/RESEARCHERS
doc. dr. Simona Golič Grdadolnik
doc. dr. Jože Grdadolnik
akad. prof. dr. Dušan Hadži
dr. Darko Kocjan

MLADI RAZISKOVALCI/YOUNG RESEARCHERS
Mihael Simčič
Martina Glušič
Andreja Mirtič
Urška Zelenko
Urban Novak

TEHNIČNO OSEBJE/TECHNICAL STAFF
Kaja Lotrič

PRIPRAVNIKI/TRAINEES
Sara Sajko
Jure Verlec

BIBLIOGRAFIJA

12 izvirnih znanstvenih člankov

2 pregledna znanstvena članka

5 objavljenih povzetkov znanstvenih prispevkov na 
konferencah

1 diploma

1 doktorat

BIBLIOGRAPHY

12 Original Scientific Articles

2 Review Articles

5 Published Scientific Conference Contribution Abstracts

1 Undergraduate Thesis

1 Doctoral Dissertation
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GLAVNI DOSEŽKI V LETU 2011 
Objava struktur dipeptidov 19 aminokislin v ugledni reviji 
PNAS sodi med najpomembnejše dosežke Kemijskega 
inštituta v letu 2011

Aminokisline v dipeptidih imajo podobne strukturne lastnosti, 
kot jih imajo aminokislinski ostanki v proteinih, zato se dipeptidi 
uporabljajo kot modelne molekule v številnih študijah proteinov. 
Strukture dipeptidov v vodni raztopini do sedaj niso bile poznane. 
S spektroskopskimi metodami smo določili strukture dipeptidov 
19 osnovnih aminokislin v vodni raztopini (Proc. Natl. Acad. Sci. 
USA, 108, 1794, 2011). V nadaljevanju študija večjih peptidov 
(ala2, ala3) v vodi smo odkrili možnost za obstoj večje populacije 
konformacije C7. To bi bil prvi eksperimentalno dokazan primer 
intramolekularnih vodikovih vezi v tako majhnih peptidnih molekulah 
v vodi. Poznavanje struktur dipeptidov in drugih manjših peptidov je 
ključno za razvoj potencialnega polja sil proteinov nove generacije, 
ki ga razvijamo v našem laboratoriju. To potencialno polje je narejeno 
na osnovi eksperimentalnih podatkov struktur peptidov in proteinov. 
Novo potencialno polje je sposobno pravilno napovedati strukture 
dipeptidov v vodi. Zdajšnja uveljavljena polja sil ne morejo pravilno 
napovedati struktur dipeptidov v vodni raztopini.

Strategije racionalnega načrtovanja zdravilnih učinkovin 
(sodelovanje s Fakulteto za farmacijo, UL in mednarodno 
sodelovanje)

Pri odkrivanju novih spojin vodnic je bistveno racionalno načrtovanje, 
ki se v zadnjih nekaj desetletjih hitro razvija zaradi velikega napredka 
v računalniških znanostih, statistiki, molekularni biologiji, biofiziki, 
biokemiji, kemiji zdravil in farmakokinetiki. Pomembna lastnost 
racionalnega načrtovanja spojin vodnic je uporaba celotnega 
eksperimentalnega in teoretičnega znanja o preiskovanem 
sistemu. Uporaba znanja na molekularnem in atomskem nivoju 
lahko pomembno prispeva k znižanju stroškov in prihranku časa 
pri odkrivanju novih zdravil. V preglednem članku (Curr. Med. 
Chem. 2011, 18, 2517–2530) smo predstavili različne strategije 
racionalnega načrtovanja glede na začetno poznavanje sistema: 
(i) brez poznavanja aktivnega mesta receptorja, (ii) s poznavanjem 
modela homologije receptorja, (iii) s poznavanjem eksperimentalno 
določenih koordinat aktivnega mesta receptorja (npr. z rentgensko 
kristalografijo ali NMR spektroskopijo) v odsotnosti in (iv) v prisotnosti 
liganda. Za razlago različnih strategij smo uporabili specifične primere 
iz naših raziskav kompleksov ligand-receptor. V naših raziskavah smo 
z uporabo NMR spektroskopije in simulacij molekulske dinamike 
ugotovili pomemben vpliv dinamičnih lastnosti kompleksov ligand-
receptor na biološko aktivnost inhibitorjev in postavili strategijo za 
načrtovanje učinkovitejših inhibitorjev muramilnih ligaz (razvoj novih 
protibakterijskih učinkovin) z upoštevanjem dinamičnega vidika. 
V sodelovanju z raziskovalci s Fakultete za farmacijo smo določili 
način vezave novih sulfonamidnih in tiazolidinskih inhibitorjev in 
pomembno prispevali k načrtovanju novih generacij učinkovitejših 
inhibitorjev muramilnih ligaz (Eur. J. Med. Chem. 2011, 46, 2880–
2894 in Eur. J. Med. Chem. 2011, 46, 3964–3975). 

IMPORTANT ACHIEVEMENTS IN 
2011 
The structures of the dipeptides of 19 amino acids published 
in the influential journal PNAS is one of the most important 
achievements of the National Institute of Chemistry in the 
year 2011

The amino acids in dipeptides have structural properties similar to 
amino acid residues in proteins; this is why dipeptides are used as 
model molecules in numerous studies of proteins. For many years, 
the structures of dipeptides in aqueous solution remained unknown. 
Using spectroscopic methods, we have finally determined the 
dipeptide structures of 19 basic amino acids in aqueous solutions 
(Proc. Natl. Acad. Sci. USA, 108, 1794, 2011). Recently we found 
that larger alanine based peptides (ala2, ala3) in aqueous solution 
may form a significant population of the C7 conformation. This is 
potentially the first experimental evidence for the formation of intra-
molecular hydrogen bonds in such small peptides in water. Newly 
determined structures of dipeptides and other small peptides in 
aqueous solution are crucial for the new potential force field, which 
is currently under development in our laboratory. This potential is 
based on the experimental structures of peptides and proteins. The 
new potential force field is able to correctly predict the structures 
of dipeptides in water. In contrast, the most popular force fields are 
not currently able to correctly predict the structures of dipeptides in 
aqueous solution. 

Strategies in rational drug design (collaboration with the 
Faculty of Pharmacy, UL and international collaboration)

Rational design is applied in the discovery of novel lead drugs. 
Its rapid development is mainly attributed to the tremendous 
advancements in computer science, statistics, molecular 
biology, biophysics, biochemistry, medicinal chemistry, and 
pharmacokinetics. The promising feature that characterises the 
application of rational drug design is that it uses all the known 
theoretical and experimental knowledge of the system understudy. 
The utilisation of the knowledge of the molecular and atomic basis 
of the system ultimately aims to reduce human power cost and to 
save time and laboratory expenses in drug discovery. In the review 
paper (Curr. Med. Chem. 2011, 18, 2517), various strategies 
applied for systems that include: (i) an absence of knowledge of 
the receptor active site; (ii) knowledge of a homology model of a 
receptor, (iii) knowledge of the experimentally determined (i.e. X-ray 
crystallography, NMR spectroscopy) coordinates of the active site 
of the protein in its absence and (iv) analysed in the presence of the 
ligand. Our case studies of ligand-receptor complexes are used 
for explaining different strategies. Using the NMR spectroscopy 
and molecular dynamics simulations, we found a significant effect 
of the dynamic properties of ligand-receptor complexes on the 
biological activity of inhibitors and set the strategy for the design 
of more effective inhibitors of muramyl ligases (the development of 
new antibacterial agents) taking into account the dynamic aspect. 
In collaboration with researchers from the Faculty of Pharmacy, 
we determined the binding mode of the new sulphonamide and 
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Nove učinkovine na poti do zdravljenja skleroze multipleks 
(mednarodno sodelovanje)

Z metodami NMR spektroskopije in molekularnega modeliranja 
smo določili podobnosti in razlike v načinu vezave dveh novih 
peptidnih analogov mielinskega proteina (MBP) (J. Comput.-aided 
Mol. Design. 2011, 25, 837–853). Oba peptidna analoga inhibirata 
modelni eksperimentalni sistem EAE (experimental autoimmune 
encephalomyelitis) za študij skleroze mulitipleks. Naše raziskave 
obeh analogov v trimolekularnem kompleksu s HLA-DR2b in 
T-celičnim receptorjem (TCR) so pokazale, da zamenjava ključnih 
aminokislin (stikov s TCR) povzroči variacije v biološkem profilu 
antagonistov MBP. Boljši biološki profil aktivnejšega antagonista 
lahko povežemo z manjšim številom interakcij z receptorjema, kar 
vodi k znižanju imunskega odziva z aktivacijo T-celic in končnega 
pojava skleroze multipleks.

thioxothiazolidine inhibitors and significantly contributed to the 
design of new generations of more effective Mur ligase inhibitors 
(Eur. J. Med. Chem. 2011, 46, 2880 in Eur. J. Med. Chem. 2011, 
46, 3964).

New active molecules towards the treatment of multiple 
sclerosis (international collaboration)

The similarities and differences of the binding motif of the two altered 
peptide epitopes of myelin basic protein (MBP) were determined 
using NMR spectroscopy and molecular dynamics (J. Comput.-
aided Mol. Design. 2011, 25, 837). Both peptide analogues inhibit 
experimental autoimmune encephalomyelitis (EAE), which is a 
model system of multiple sclerosis (MS). The investigation of the 
new peptide analogues in the trimolecular complex with the HLA-
DR2 and T-cell receptors indicate that substitution in crucial amino 
acids (TCR contacts) lead to an alternation in the biological profile 
of MBP antagonists. The better biological profile of the more active 
antagonist can be related to the reduced number of interactions 
with the receptors, leading to a reduced immunological response 
through the activation of T-cells and finally the appearance of MS.

Slika 2. Superpozicija dveh energijsko najugodnejših konformerov dveh 

novih peptidnih antagonistov MBP v vezavnem mestu trimolekularnega 

kompleksa z receptorjema HLA-DR2 in TCR (J. Comput.-aided Mol. 

Design. 2011, 25, 837–853). 

Figure 2. A superimposition of the most energetically favoured conformers 

of two new peptide MBP antagonists at the binding site of the trimolecular 

complex, consisting of HLA-DR2, TCR and the peptide (J. Comput.-aided 

Mol. Design. 2011, 25, 837-853). 
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SODELOVANJE Z 
INDUSTRIJSKIMI PARTNERJI
Sodelujemo s podjetjema Lek d. d., Ljubljana in Krka d. d., Novo 
mesto. Z uporabo infrardeče, ramanske in NMR spektroskopije 
smo analizirali nečistoče, določevali vrsto kristalnih polimorfov in 
stopnjo kristaliničnosti, tipe in jakost interakcij med učinkovinami in 
pomožnimi snovmi v peletah ter kvantitativno določevali vsebnost 
komponent v zmeseh. Raziskovali smo vrste presolitev učinkovin v 
prisotnosti pomožnih snovi.

Sodelovali in svetovali smo pri validaciji inštrumenta NMR in 
vpeljavi naprednih tehnik snemanja NMR spektroskopije za 
študije kompleksov in interakcij med učinkovino in farmacevtskimi 
ekscipienti v vodni raztopini in v trdnem.

NMR in FTIR spektroskopijo smo uporabili tudi pri razvoju 
supernasičenih raztopin farmacevtskih učinkovin z različnimi 
emulgatorji.

MEDNARODNO SODELOVANJE

Evropski projekt: FP7-2009-REGPOT-1, ARCADE, št. 245866 
(Partner doc. dr. S. Golič Grdadolnik).

POMEMBNI INŠTRUMENTI IN OPREMA

•	 FT-IR spektrometer Bruker IFS 66/S

•	 računalniški sistem

•	 suha komora Braun

•	 diamantna celica ATR

•	 celica za visoke pritiske

•	 hidratacijska celica

Oprema, ki jo je financiral center odličnosti En-Fist in se nahaja v 
laboratoriju L14:

•	 FT-IR spektrometer Bruker Vertex 80,

•	 FT-IR spektrometer Bruker Tensor 27,

•	 FT-Raman Bruker Ram II,

•	 FT-Raman mikroskop Bruker Ram III,

•	 FT-IR VCD PMA-50.

COLLABORATION WITH 
INDUSTRIAL PARTNERS 
We cooperate with Lek d.d., Ljubljana and Krka d.d. Novo mesto. 
We studied various types of crystal isomorphs of selected drugs, 
the level of crystallinity, the strength of interactions between drugs 
and auxiliary substances in pellets and the formation of different 
salts of drugs in the presence of auxiliary substances. We analysed 
the impurities and quantitatively determined the constitutions of 
various mixtures. 

We have a strong collaboration with Lek Pharmaceuticals d. d., 
Ljubljana, in the field of NMR analytics of active pharmaceutical 
ingredients (API) in impurity profile determinations.

Consultations in NMR instrument validation, the installation of 
advanced NMR pulse sequences for the study of complexes and 
interactions between API and pharmaceutical excipients in water 
solutions and solid state.

NMR and FTIR/Raman spectroscopy support for the development 
of supersaturated solutions of APIs with various emulgators.

INTERNATIONAL COLLABORATION 

European project: FP7-2009-REGPOT-1, ARCADE, Grant no. 
245866 (Partner doc. Dr. S. Golič Grdadolnik).

MAJOR EQUIPMENT 

•	 FT-IR spectrometer Bruker IFS 66/S,

•	 Computer cluster,

•	 Glove-box Braun,

•	 Diamond ATR cell,

•	 High-pressure cell,

•	 Hydration cell.

Equipment bought by the En-Fist center of excellence and installed 
in the L14 laboratory

•	 FT-IR spectrometer Bruker Vertex 80,

•	 FT-IR spectrometer Bruker Tensor 17,

•	 FT-Raman spectrometer Bruker, Ram II,

•	 FT-Raman microscope Bruker, Ram III

•	 FT-IR VCD Bruker PMA-50.
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IZOBRAŽEVANJE IN OBISKI/GOSTOVANJA 

•	 Doc. dr. Simona Golič Grdadolnik: komentor doktorata Mihaela 
Simčiča Določitev načina vezave novih inhibitorjev ligaze MurD = 
Determination of the binding mode of novel MurD ligase inhibitors 
na Fakulteti za Farmacijo, Univerza v Ljubljani.

•	 Doc. dr. Simona Golič Grdadolnik (mentor): Mihael Simčič, Urška 
Zelenko.

•	 Doc. dr. Jože Grdadolnik (mentor): Martina Glušič, Andreja Mirtič, 
Urban Novak.

•	 Doc. dr. Jože Grdadolnik (mentor izven KI): Tomislav Vrbanec, 
PMF Zagreb, Hrvaška.

EDUCATION AND IMPORTANT VISITS

•	 Doc. Dr. Simona Golič Grdadolnik: co-mentor of the PhD thesis 
of Mihael SIMČIČ Determination of the binding mode of novel 
MurD ligase inhibitors at the Faculty of Pharmacy, University of 
Ljubljana.

•	 Doc. Dr. Simona Golič Grdadolnik (mentor): Mihael Simčič, Urška 
Zelenko

•	 Doc. Dr. Jože Grdadolnik (mentor): Martina Glušič, Andreja Mirtič, 
Urban Novak

•	 Doc. Dr. Jože Grdadolnik (mentor outside KI): Tomislav Vrbanec, 
PMF Zagreb, Croatia

Slika 3. Posnetka iz trajektorij MD, ki prikazujeta fleksibilnost 

sulfonamidnega derivata v vezavnem mestu MurD (Curr. Med. Chem. 

2011, 18, 2517–2530).

Figure 3. Snapshots from MD trajectories showing the flexibility of a 

sulphonamide derivative in the MurD binding site (Curr. Med. Chem. 

2011, 18, 2517-2530).
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L15

TOPIC AREAS
•	 structure of oligomeric nucleic acids fragments and conformational 

changes in building blocks of DNA upon interaction with metal ions,
•	 protein structure and dynamics, protein folding and molecular 

interactions of peptides with lipopolysaharides,
•	 ligand-receptor interactions,
•	 the structure and dynamics of antibiotics in relation to their 

biological role,
•	 the structure and dynamics of organic molecules, the detection and 

characterisation of reactive intermediates in reactions of organic and 
organometallic compounds,

•	 natural products,
•	 changes in erythrocytes during disease,
•	 the structure and conformational equilibria of metabolites in 

solution and in solid state,
•	 determining by-products in pharmaceuticals and their metabolites,
•	 structural characterisation of phosphate-based porous materials 

and structural changes in the process of the hydrothermal synthesis 
of zeolites,

•	 structure and purity of polymers, the by-products of polymerisation, 
the mechanisms of polymerisation and the properties of polymers 
with a designed macromolecular structure,

•	 determining the authenticity, quality and origin of Slovenian wines,
•	 the development of new synthetic organic methodologies based on 

asymmetric catalysis,
•	 applications of our methodologies for the preparation of industrially 

relevant molecules.

Nacionalni center za NMR 
spektroskopijo visoke 
ločljivosti
Slovenian NMR Centre

KLJUČNE DEJAVNOSTI
•	 Študij struktur oligomernih fragmentov nukleinskih kislin ter 

konformacijskih sprememb gradnikov DNK ob interakciji s kovinskimi 
ioni;

•	 študij struktur in dinamike proteinov, zvijanja proteinov in molekularnih 
interakcij peptidov z lipopolisaharidi;

•	 študij interakcij med ligandi in receptorji;
•	 študij struktur in dinamike antibiotikov v povezavi z njihovim biološkim 

učinkom;
•	 raziskave struktur in dinamike organskih molekul, detekcije in 

karakterizacije reaktivnih intermediatov pri reakcijah organskih in 
organokovinskih spojin;

•	 študij naravnih produktov;
•	 študij sprememb v eritrocitih med bolezenskimi stanji;
•	 študij struktur in konformacijskih ravnotežij metabolitov v raztopini in 

v trdnem;
•	 določanje neželenih stranskih in razgradnih produktov v zdravilih;
•	 karakterizacija kemijskih struktur poroznih materialov na fosfatni 

osnovi in strukturnih sprememb v procesu hidrotermalne sinteze 
zeolitov;

•	 študij struktur in čistosti polimernih materialov, vsebnosti stranskih 
produktov polimerizacije, mehanizmov polimerizacije, lastnosti 
polimerov z načrtovano makromolekularno strukturo;

•	 določanje kakovosti ter geografskega porekla slovenskih vin;
•	 razvoj novih sintetskih metodologij na osnovi asimetrične katalize;
•	 uporaba lastnih metodologij za pripravo industrijsko relevantnih 

molekul.

142 Kemijski inštitut Ljubljana Slovenija / Letno poročilo 2011



NMR spektroskopija – ključna metoda v vedah o 
življenju in materialih

NMR spectroscopy – a key method in life sciences 
and materials

KRATEK PREGLED DELA V 
LABORATORIJU 
NMR center s svojimi štirimi spektrometri omogoča meritve in 
raziskave vsem uporabnikom, ki jih potrebujejo in uporabljajo 
pri svojem raziskovalnem in razvojnem delu. 800 in 600 MHz 
inštrumenta NMR s svojo visoko ločljivostjo omogočata študij 
3D-strukture in dinamike kompleksnih sistemov z veliko molekulsko 
maso, kot so proteini in nukleinske kisline v raztopini. 300 MHz 
inštrumenta pa sta pomembna za spremljanje sinteze, analitiko v 
farmacevtski, kemijski, prehrambni in drugih industrijah. 

Raziskovalno delo v NMR centru je usmerjeno v študij povezav 
med strukturo, zaporedjem bioloških makromolekul, dinamiko in 
molekularnim prepoznavanjem, ki omogoča vpogled v biološke 
funkcije, kemijske strukture in interakcije v trdnem agregatnem stanju 
in raztopini ter naravo fundamentalnih procesov, ki so pomembni v 
proizvodnji in razvoju farmacevtskih pripravkov ter novih naprednih 
materialov.

Pomemben del aktivnosti skupine sega na področje 
asimetrične homogene katalize, ki temelji na uporabi 
topnih organokovinskih katalizatorjev za pripravo kiralnih 
organskih molekul. 

Zanimata nas priprava in razvoj lastnih kiralnih ligandov in katalizatorjev 
za industrijske aplikacije, na primer v asimetričnem hidrogeniranju 
in transfer hidrogeniranju. V zadnjih letih smo razvili dve različni 
skupini ligandov, ki kažeta visoko učinkovitost pri rodij-kataliziranem 
hidrogeniranju aktiviranih olefinov in rutenij-kataliziranem transfer 
hidrogeniranju aktiviranih ketonov in iminov. Takšna metodologija 
omogoča pripravo kiralnih kislin, estrov, alkoholov, aminov itd. z 
visoko enantiomerno čistostjo in kemijskimi izkoristki.

OVERVIEW OF THE 
LABORATORY 
The Slovenian NMR centre with its four NMR spectrometers 
provides measurements and studies for all users who need them 
and apply NMR in their research and development work. With their 
high resolution, 800 and 600 MHz NMR instruments allow study 
of the 3D structure and dynamics of complex systems with large 
molecular weight such as proteins and nucleic acids in solution. 
Two 300 MHz instruments are important for monitoring the 
synthesis and analytics in the pharmaceutical, chemical, food and 
other industries.

Research in the NMR centre is focused on studies of correlations 
between structure, sequence of biomacromolecules, dynamics 
and molecular recognition, which allow insights into the biological 
functions, chemical structures and their interactions in solid state 
and solution, and the nature of fundamental processes that are 
important in the production and development of pharmaceutical 
preparations and new advanced materials.

An important area of activities of the group covers the field 
of asymmetric homogeneous catalysis, which is based on 
the use of soluble metal-organic catalysts to prepare chiral 
molecules. 

Our focus is on the preparation and 
development of our own proprietary ligands 
and catalysts for industrial applications, 
for example in asymmetric hydrogenation 
and transfer hydrogenation. In recent 
years, two different groups of ligands 
were prepared in our group that showed 
high efficiency in the rhodium-catalysed 
hydrogenation of activated olefins and 
in the ruthenium-catalysed transfer 
hydrogenation of activated 
ketones and imines. 
This methodology 
affords chiral acids, 
esters, alcohols, 
amines, etc. with 
high enantiomeric 
purity and high 
chemical yields.

VODJA / HEAD
prof. dr. Janez Plavec
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RAZISKOVALCI/RESEARCHERS
dr. Primož Šket
dr. Barbara Mohar
dr. Ivana Biljan
dr. Igor Zhukov
dr. Mirko Cevec
dr. Damjan Makuc (od avgusta/from August)
dr. Peter Podbevšek (od avgusta/from August)

MLADI RAZISKOVALCI/YOUNG RESEARCHERS
Peter Podbevšek (do avgusta/until August)
Marko Trajkovski
Martina Lenarčič Živković
Andrea Kisić
Slavko Rast
Maja Marušič (od decembra/from December)

TEHNIČNO OSEBJE/TECHNICAL STAFF
Aleksandar Gaćeša
Damjan Makuc (do avgusta/until August)
Gregor Ilc
Mateja Vodiškar
Eva Jeretin (delno/partly)
Tanja Koleša (do septembra/until September)

PRIPRAVNIKI/TRAINEES
Vojč Kocman
Maja Marušič
Klemen Pečnik
Rok Pirh
Andraž Šmon
Metka Vivod
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GLAVNI DOSEŽKI V LETU 2011 
Raziskovalni dosežki, ki so nastali v sodelovanju NMR centra kot 
nacionalnega infrastrukturnega centra z raziskovalnimi laboratoriji 
in skupinami širom Slovenije in izven, so bili objavljeni v velikem 
številu publikacij v revijah z mednarodnim recenzentskim sistemom 
(seznam je dostopen na domači strani NMR centra na naslovu 
www.nmr.ki.si). Sodelavci NMR centra so dosežke lastnega 
raziskovalnega dela v letu 2011 objavili v 15 publikacijah v 
revijah z mednarodnim recenzentskim sistemom. Veliko število 
teh dosežkov je bilo objavljenih v revijah, ki segajo v vrh znotraj 
posameznih področij znanosti. Člani skupine so leta 2011 s svojimi 
predavanji gostovali na različnih inštitucijah po vsem svetu in bili 
aktivni udeleženci mednarodnih konferenc. Trije člani skupine so 
na mednarodnih konferencah v Nemčiji, na Češkem in Slovaškem 
prejeli nagrade za najboljše posterje, s katerimi so predstavili delo 
skupine in najnovejše rezultate.

IMPORTANT ACHIEVEMENTS IN 
2011 
Achievements that are the result of cooperation between the 
Slovenian NMR centre and laboratories and groups around Slovenia 
and abroad were published in a large number of journals with an 
international peer review evaluation procedure (the complete list is 
available on the home page of the NMR centre at www.nmr.ki.si). 
Personnel of the NMR centre have published results of their own 
research in 15 peer-reviewed journals. Several of these publications 
were published in journals that are at the top of the list within the 
respective scientific fields. Members of the group visited several 
institutions around the world and presented results in the form of 
seminars and lectures at international conferences. Three younger 
group members received awards for best posters at international 
conferences in Germany, the Czech Republic and Slovakia. 

BIBLIOGRAFIJA

16 izvirnih znanstvenih člankov

1 strokovni članek

1 objavljeni znanstveni prispevek na konferenci

2 objavljena povzetka znanstvenih prispevkov na 
konferencah (vabljeni predavanji)

35 objavljenih povzetkov znanstvenih prispevkov na 
konferencah

1 objavljeni povzetek strokovnega prispevka na konferenci

11 predavanj na tujih univerzah

1 vabljeno predavanje na konferenci brez natisa

4 diplome

3 doktorati

1 uredništvo revije

BIBLIOGRAPHY

16 Original Scientific Articles

1 Professional Article

1 Published Scientific Conference Contribution

2 Published Scientific Conference Contribution Abstracts 
(Invited Lectures)

35 Published Scientific Conference Contribution Abstracts

1 Published Professional Conference Contribution Abstract

11 Invited Lectures at Foreign Universities

1 Unpublished Invited Conference Lecture

4 Undergraduate Theses

3 Doctoral Dissertations

1 Journal Editorship
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Slika 1. Z gvanini bogata oligonukleotidna zaporedja DNK lahko v 

prisotnosti kovinskih ionov tvorijo štiri verižne strukture, imenovane 

G-kvadrupleksi. Vse več je dokazov, da imajo lahko G-kvadrupleksi 

biološko vlogo pri regulaciji prepisovanja in rekombinacije DNK ter pri drugih 

ključnih celičnih mehanizmih. Znano je, da lahko z majhnimi molekulami, 

ki stabilizirajo G-kvadrupleksno zvitje znotraj regulatornih genskih regij, 

posredno vplivamo na raven izražanja določenih genov. Navedena 

dognanja o vlogi G-kvadrupleksov in njihove zanimive strukturne lastnosti 

uvrščajo te nekanonične DNK-strukture med potencialne terapevtske 

tarče, predvsem pri zdravljenju določenih vrst raka. V tej študiji smo z 

uporabo večdimenzionalne NMR spektroskopije pokazali, da z gvanini 

bogat oligonukleotid, ki izvira iz N-myc onkogena, tvori G-kvadruplekse 

v prisotnosti K+, NH4
+ in Na+ ionov. Dokazali smo, da v prisotnosti K+ 

ionov preučevan oligonukleotid tvori enomolekularen in dvomolekularen 

G-kvadrupleks, ki sta v ravnotežju, na katerega vplivata koncentraciji 

oligonukleotida in K+ ionov. S pomočjo NMR spektroskopije v raztopini 

smo določili prostorski strukturi z visoko ločljivostjo za monomolekularen 

in dvomolekularen G-kvadrupleks, ki se tvorita v prisotnosti K+ ionov. 

Strukturi predstavljata pomembna modela pri razumevanju vlog kovinskih 

ionov in detajlov robnih zank v G-kvadrupleksih za zvijanje in stabilnost 

G-kvadrupleksov. Rezultati naše študije prispevajo k boljšemu razumevanju 

polimorfizma G-kvadrupleksov in predstavljajo temelj nadaljnjih raziskav o 

biološki vlogi tvorbe G-kvadrupleksov znotraj N-myc onkogena. Rezultati 

študije so bili prvič javno predstavljeni v obliki posterja, ki je bil nagrajen kot 

najboljši poster na konferenci, naknadno pa objavljeni v članku Trajkovski 

M., Webba da Silva M. and Plavec J., J. Am. Chem. Soc., 2012, DOI: 

10.1021/ja208483v. 

Figure 1. DNA containing guanine-rich regions can, in the presence of 

metal ions, adopt four stranded structures called G-quadruplexes. There 

has been accumulating evidence indicating the possible biological roles 

of G-quadruplexes in many vital cell mechanisms, including the regulation 

of transcription, translation and recombination. The apparent biological 

importance supported with altered gene regulation mediated by the 

stabilisation of G-quadruplex classifies these non-canonical structures 

as potential therapeutic targets, especially in anticancer therapy. In the 

present study, a multidimensional heteronuclear NMR was used to 

demonstrate that a guanine-rich DNA oligonucleotide originating from 

N-myc oncogene in the presence of K+, NH4
+ and Na+ ions folds into 

G-quadruplex structures. In a solution containing K+ ions, we observed 

an equilibrium between monomeric and dimeric G-quadruplexes, which 

were characterised in terms of oligonucleotide and K+ ion concentration 

dependence. We calculated NMR-based high-resolution 3D structures 

of the monomeric and dimeric G-quadruplexes formed in the solution 

containing K+ ions. The calculated structures offer valuable data for 

detailed analysis of the relations between the formation and stability of 

G-quadruplex with the roles of metal ions and sequence details in the 

loop regions of G-quadruplexes. The results of our study provide new 

insights into the polymorphism of G-quadruplex structures in general and 

for further investigations into the biological importance of G-quadruplex 

formation within N-myc oncogene. The results were first presented 

publicly at the international conference as a poster, which was awarded 

as the best poster, and later on published in an article by Trajkovski 

M., Webba da Silva M. and Plavec J., J. Am. Chem. Soc., 2012, DOI: 

10.1021/ja208483v.
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SODELOVANJE Z 
INDUSTRIJSKIMI IN DRUGIMI 
PARTNERJI
NMR center je infrastrukturni center, ki nudi podporo najširšemu 
krogu akademskih in ostalih uporabnikov. Najbolj intenzivno sodeluje 
s sledečimi industrijskimi partnerji, ki so sovlagatelji v opremo centra:

•	 Krka d. d., Novo mesto,

•	 Lek, Ljubljana,

•	 Helios, Domžale.

Ostali uporabniki uslug NMR centra v letu 2011 so bili:

•	Melamin, Kočevje,

•	 Julon, Ljubljana,

•	 URSA, Novo mesto,

•	 Pliva, Zagreb,

•	Morska biološka postaja Piran,

•	 Kmetijski inštitut Slovenije.

COLLABORATION WITH 
INDUSTRIAL AND OTHER 
PARTNERS
The Slovenian NMR centre plays the role of infrastructural facility 
and as such offers its support and expertise in the field of NMR 
spectroscopy to all interested academic research institutions and 
commercial companies. The following industrial partners have 
participated in the purchase of equipment and are regular users of 
the NMR facility: 

•	 Krka, Novo mesto,

•	 Lek, Ljubljana, 

•	 Helios, Domžale.

The other users of our services and expertise in 2011 were:

•	Melamin, Kočevje

•	 Julon, Ljubljana,

•	 URSA, Novo mesto,

•	 Pliva, Zagreb

•	Marine Biology Station Piran

•	 Agricultural Institute of Slovenia.
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Slika 2. Razvoj prenosnih spongioforičnih encefalopatij je povezan s 

pretvorbo celičnega prionskega proteina (PrPC) v spremenjeno, patogeno 

obliko proteina (PrPSc). V genomu človeškega PrPC proteina poznamo 

mutacije v globularni domeni na C-koncu proteina. Te mutacije povezujemo 

s tvorbo spontane generacije patogene oblike proteina v specifičnih 

predelih možganov, ki vodijo do nevronske degeneracije in celične smrti. 

Približno 10–15 % vseh prionskih bolezni je povezanih z mutacijami. 

Strukturne študije PrP variant nam lahko podajo nove informacije o 

predpostavljenih mehanizmih proteinske pretvorbe in pomagajo določiti 

strukturna mesta, kjer se sprememba izvrši. Z uporabo NMR smo določili 

strukturo skrajšanega človeškega rekombinantnega prionskega proteina 

(Hu-PrPC 90-231) s patološko mutacijo V210I (Biljan et al. J. Mol Biol. 

2011, 412, 660–673). Mutacija V210I je povezana z genetsko obliko 

Creutzfeldt-Jakobove bolezni. Struktura proteina z mutacijo V210I je 

sestavljena iz nestrukturiranega N-terminalnega repa (aminokislinski 

preostanki 90–124) in dobro definirane domene C-terminalnega konca 

(aminokislinski preostanki 125–228). Natančna analiza ter primerjava z že 

znano strukturo naravnega človeškega prionskega proteina sta pokazali, 

da strukturi kažeta podobno zvitje, vendar mutacija povzroči lokalne 

strukturne spremembe. Opažene spremembe so večinoma locirane v 

stičišču vijačnic α2-α3 in v predelu zanke β2-α2. Strukturne spremembe 

zanke β2-α2 in posledično spremembe hidrofobne sredice proteina 

spremenijo interakcije med proteini PrP. Struktura visoke resolucije, 

določena z NMR, nam ponuja nove predloge začetnih dogodkov 

patogene spremembe, hkrati pa omogoča nadaljnji razvoj zdravilnih 

učinkovin proti prionskim boleznim.

Figure 2. The development of transmissible spongiform encephalopathies 

(TSE) is associated with the conversion of the cellular prion protein (PrPC) 

into the misfolded, pathogenic isoform (PrPSc). In the human genetic 

forms of these diseases, mutations in the globular C-terminal domain 

of PrPC are hypothesised to favour the spontaneous generation of 

PrPSc in specific brain regions leading to neuronal cell degeneration and 

death. Approximately 10-15 % of TSEs are associated with mutations. 

Structural studies of PrP variants may provide new clues to the proposed 

mechanisms and may help in the identification of 'hot spots' in PrPC 

involved in the pathogenic conversion. Recently we have determined the 

NMR solution-state structure of the truncated recombinant human (Hu-

PrPC 90-231) PrP carrying the pathological V210I mutation (Biljan et al. J. 

Mol Biol. 2011, 412, 660-673). The V210I mutation is linked to genetic 

Creutzfeldt-Jakob disease (CJD). The determined structure of mutant 

consists of an unstructured N-terminal part (residues 90-124) and a well-

defined C-terminal domain (residues 125-228). Detailed analysis and 

comparison with the structure of the WT Hu-PrP revealed that although 

the structures share a similar global fold, mutations introduce some local 

structural differences. The observed variations are mostly clustered at the 

α2-α3 inter-helical interface and in the β2-α2 loop region. The alteration of 

the conformation of the β2-α2 loop region and the subsequent changes 

in the hydrophobic cluster facilitates intermolecular interactions between 

PrPs. The high-resolution NMR structures offer new clues on the earliest 

events of the pathogenic conversion process and could be used for the 

development of drugs.

148 Kemijski inštitut Ljubljana Slovenija / Letno poročilo 2011



MEDNARODNO SODELOVANJE  
•	 projekt 7. OP EU Enhancing Access and Services To East 
European users towards an efficient and coordinated pan-
European pool of NMR capacities to enable global collaborative 
research & boost technological advancements, akronim East-
NMR, št. pogodbe 228461

•	 projekt 7. OP EU NMR for Structural Biology, akronim Bio-NMR, 
št. pogodbe 261863

•	 projekt COST MP0802, Samoorganizacija gvanozinskih struktur 
za molekularne elektronske naprave

•	 projekt COST action CM1005, Supramolekularna kemija v vodi

•	 bilateralni projekt v okviru znanstvenoraziskovalnega sodelovanja 
med Republiko Slovenijo in Republiko Hrvaško z naslovom “NMR 
študija delovanja antagonistov angiotenzina II”, projekt št. BI-
HR/10-11-005

•	 bilateralni projekt v okviru znanstvenoraziskovalnega sodelovanja 
med Republiko Slovenijo in Republiko Poljsko z naslovom 
“Nove aplikacije naključnih vzorčenih NMR podatkovnih setov z 
izboljšano ločljivostjo”, projekt št. BI-PL/10-11-007

•	 bilateralni projekt v okviru znanstvenoraziskovalnega sodelovanja 
med Republiko Slovenijo in Republiko Turčijo z naslovom 
“Zakaj so nekatere molekule sladke? – NMR študija povezave 
med strukturo in okusom na podlagi interakcij med sladilom in 
molekulami vode in kompleksi sladila ter ciklodekstrina”, projekt 
št. BI-TR/10-12-003

•	 bilateralni projekt s Francosko skupnostjo v Belgiji in Valonsko 
regijo z naslovom “Samoorganizacija z gvaninom bogatih sekvenc 
DNK v kvadrupleksne strukture”, projekt št. BI-BE/11-12-V-003

•	 projekt COST-D40 – Inovativni katalizatorji: Novi procesi in 
stereoselektivnosti

POMEMBNI INŠTRUMENTI IN OPREMA 

V okviru NMR centra na lokaciji KI so nameščeni sledeči NMR 
spektrometri visoke ločljivosti:

•	 Varian NMR systems 800,

•	 Varian NMR systems 600,

•	 Varian NMR systems 300,

•	 Varian Unity Inova 300,

•	 sistemi HPLC in GC, opremljeni s kiralnimi kolonami,

•	 polarimeter,

•	 sistem za hidrogeniranje (do 100 atm H2).

INTERNATIONAL COLLABORATION 
•	 A project financed by the European Commission’s Framework 
Programme 7 – Enhancing Access and Services for East 
European users towards an efficient and coordinated pan-
European pool of NMR capacities to enable global collaborative 
research & boost technological advancements, acronym East-
NMR, grant agreement no.: 228461

•	 A project financed by the European Commission’s Framework 
Programme 7 – NMR for Structural Biology, acronym Bio-NMR, 
grant agreement no.: 261863

•	 The COST MP0802 project – Self-assembled guanosine 
structures for molecular electronic devices

•	 A bilateral project between Slovenia and Croatia, entitled »NMR 
Study of the Interactions of Angiotensin II Receptor Antagonists«, 
project no. BI-HR/10-11-005

•	 A bilateral project between Slovenia and Poland, entitled »New 
applications of randomly sampled NMR data sets with improved 
resolution«, project no. BI-PL/10-11-007

•	 A bilateral project between Slovenia and Turkey, entitled »”Why are 
some molecules sweet?” – NMR investigations into the structure-
taste relationship as revealed by the interactions between 
sweetener and water molecules and sweetener-cyclodextrin 
complexes«, project no. BI-TR/10-12-003

•	 A bilateral project with the French community in Belgium and 
the Valone region, entitled “The structure and self-assembly of 
guanine-rich DNA quadruplexes”, project no. BI-BE/11-12-V-003

•	 The COST-D40 project – Action Innovative Catalysts: New 
Processes and Selectivities 

MAJOR EQUIPMENT
Major equipment of the NMR centre includes the following high-
resolution NMR spectrometers:

•	 Varian NMR systems 800,

•	 Varian NMR systems 600,

•	 Varian NMR systems 300,

•	 Varian Unity Inova 300,

•	 HPLC and GC systems equipped with chiral columns,

•	 Polarimeter,

•	 System for hydrogenation (up to 100 atm H2).
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IZOBRAŽEVANJE IN OBISKI/GOSTOVANJA
Pomemben vidik delovanja NMR centra je njegova izobraževalna 
vloga. NMR center nudi pomoč pri snemanju in interpretaciji NMR 
spektrov pri konkretnih strukturnih problemih v okviru diplomskih 
del, magisterijev in doktoratov. 

V NMR centru so leta 2011 z diplomskim delom uspešno zaključili 
štirje študentje, dva mlada raziskovalca in strokovni sodelavec pa so 
uspešno zagovarjali svoje doktorske disertacije.

Doktorsko delo: Damjan Makuc, “NMR študije konformacij in 
interakcij funkcionaliziranih indolov kot anionskih receptorjev”, 
zagovor 25.07.2011.

Doktorsko delo: Peter Podbevšek, “Vpliv kemijskih modifikacij 
in kationov na prostorske strukture oligonukleotidov”, zagovor 
20.07.2011.

Doktorsko delo: Borut Zupančič, “Novi P-stereogeni difosfinski 
ligandi za asimetrično hidrogeniranje”, zagovor 03.05.2011.

Leta 2011 sta v okviru programa Erasmus pri nas tri mesece 
gostovali poljski doktorski študentki Martyna Maszota in Emilia 
Lubecka, Univerza v Gdansku, Poljska. V okviru mednarodne 
študentske izmenjave IAESTE pa se je v našem laboratoriju 
izobraževala švicarska študentka Veronika Hartmann, Univerza v 
Baslu, Švica.

V okviru projekta 7. OP EU East-NMR so leta 2011 v NMR centru 
gostovali Bianka Szalaine Agoston, Univerza Eötvös Loránd, 
Madžarska, profesor Rino Esposito, Univerza v Vidmu, Italija, 
profesor Viktor Viglasky, Univerza P. J. Safarik, Slovaška, dr. Emilia 
Sikorska, Univerza v Gdansku, Poljska, in profesor Philip Gale, 
Univerza v Southamptonu, Velika Britanija.

EDUCATION AND IMPORTANT VISITS
An important aspect of the NMR Centre’s activity is its role in 
education. The NMR centre offers help in the collection and 
interpretation of NMR spectra on specific structural problems that 
are part of bachelor’s, master’s and doctoral thesis. 

Four students successfully completed their bachelor’s thesis in 
2011, and three young researchers successfully defended their 
doctoral dissertations.

PhD thesis: Damjan Makuc, NMR conformational studies on the 
interactions of functionalised indoles as anion receptors, defence 
on 25.07.2011

PhD thesis: Peter Podbevšek, The influence of chemical 
modifications and cations on the 3D structures of oligonucleotides, 
defence on 20.07.2011

PhD thesis: Borut Zupančič, New P-stereogenic diphosphine 
ligands for asymmetric hydrogenation, defence on 03.05.2011.

The NMR centre participated in the Erasmus program in 2011. 
Polish doctoral students Martyna Maszota and Emilia Lubecka, 
University of Gdansk, Poland, spent three months working at the 
Slovenian NMR centre. In collaboration with the IAESTE student 
exchange program, Swiss student Veronika Hartmann, University 
of Basel, Switzerland studied at our laboratory for three months in 
2011.

In the framework of the FP 7 EU Program East-NMR, we hosted 
Bianka Szalaine Agoston, Eötvös Loránd University, Hungary, 
Professor Rino Esposito, University of Udine, Italy, Professor Viktor 
Viglasky, P. J. Safarik University, Slovakia, Dr. Emilia Sikorska, 
University of Gdansk, Poland, and Professor Philip Gale, University 
of Southampton, United Kingdom.
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Slika 3. V NMR centru smo izjemno ponosni na dosežke svojih 

raziskovalcev, ki so leta 2011 prejeli tri nagrade na treh mednarodnih 

konferencah. Na mednarodni NMR konferenci Euromar 2011 s preko 

tisoč udeleženci in skoraj šeststo predstavljenimi posterji, ki je potekala 

med 21. in 25. avgustom 2011 v Frankfurtu v Nemčiji, je dr. Primož Šket 

prejel eno izmed nagrad Goethe-BMRZ Poster Prize za poster z naslovom 

“Tetramolecular DNA Quadruplexes in solution”. Mladi raziskovalec Marko 

Trajkovski je na konferenci XVth Symposium on Chemistry of Nucleic Acid 

Components, ki je potekala v Českem Krumlovu na Češkem med 5. in 

10. junijem 2011, prejel nagrado za najboljši poster z naslovom “NMR 

solution-state structures of monomeric and dimeric G-quadruplexes 

adopted by a sequence from N-myc”. Dobitnik nagrade za najboljši 

poster na konferenci Magnetic Moments in Central Europe 2011, ki je 

potekala v Tatranski Lomnici na Slovaškem med 16. in 20. marcem 2011, 

je bil Gregor Ilc, ki se je predstavil s posterjem “NMR structure of the 

human prion protein with the pathological Q212P mutation: insights into 

inherited human prion diseases”.

Figure 3. At the Slovenian NMR Centre, we are extremely proud of the 

achievements of our researchers, who received three awards at three 

international conferences in 2011. Dr. Primož Šket received one of the 

Goethe-BMRZ Poster Prize awards for the poster entitled “Tetramolecular 

DNA Quadruplexes in solution” at the International NMR conference 

Euromar 2011, which had over one thousand participants and nearly 

six hundred presented posters. The conference took place in Frankfurt, 

Germany between 21st and 25th August 2011. A young researcher Marko 

Trajkovski received an award for his poster entitled “The NMR solution-

state structures of monomeric and dimeric G-quadruplexes adopted by a 

sequence from N-myc” at the XVth Symposium on Chemistry of Nucleic 

Acid Components, which was held in Česky Krumlov in the Czech 

Republic between 5th and 10th June 2011. Gregor Ilc was the award 

winner for the best poster at the Magnetic Moments in Central Europe 

conference 2001, which took place in Tatranska Lomnica in Slovakia 

from 16th to 20th March 2011. Gregors Ilc’s poster was entitled “The 

NMR structure of the human prion protein with the pathological Q212P 

mutation: insights into inherited human prion diseases”.
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L16

TOPIC AREAS
CVTA designs and perform the following activities related to medicines 
and food:
•	 the development of HPLC, GC, TLC, dissolution testing and other 

analytical procedures;
•	 analyses and analytical studies for product quality control and the 

validation of production and cleaning technologies;
•	 bioanalytical studies of bioavailability and bioequivalence;
•	 validation of analytical methods and technologies;
•	 the preparation of expert opinions and consulting.
Activities are performed according to GLP and/or GMP standards.

Center za validacijske 
tehnologije in analitiko 
Center for Validation 
Technologies and 
Analytics

KLJUČNE DEJAVNOSTI
CVTA načrtuje in izvaja razvojno-analitske storitve na področju zdravil in 
prehrane; njegova dejavnost obsega: 
•	 razvoj HPLC, GC, TLC analiznih postopkov za določanje učinkovin in 

ostankov učinkovin;
•	 izvajanje postopkov za določanje hitrosti raztapljanja tablet in kapsul;
•	 načrtovanje in izvedbo HPLC, GC in TLC validacij analiznih postopkov;
•	 izvajanje analiz in analiznih študij za potrebe kontrole kakovosti 

izdelkov ter validacij proizvodnih tehnologij in tehnologij čiščenja 
proizvodne opreme;

•	 izvajanje analiz za študij biorazpoložljivosti oz. bioekvivalentnosti 
zdravil;

•	 izdelavo strokovnih mnenj in svetovanja na področju dejavnosti.
Aktivnosti potekajo v skladu s standardi dobre laboratorijske oz. dobre 
proizvodne prakse.

152 Kemijski inštitut Ljubljana Slovenija / Letno poročilo 2011



Načrtovanje in izvajanje razvojno-analitskih 
storitev na področju zdravil in prehrane

Planning and implementation of research and 
development services in the field of medicinal 
products and nutrition 

GLAVNI DOSEŽKI V LETU 2011 
CVTA sledi naraščajočim potrebam slovenske farmacevtske in 
druge industrije po analitski podpori razvojnim in proizvodnim 
projektom ob zaostrovanju kakovostnih zahtev za izvajanje takšnih 
del. 

Leta 2011 smo za slovensko farmacevtsko industrijo izvedli:

•	 razvoj več analitskih postopkov (GC); 

•	 validacije HPLC, GC in TLC analitskih postopkov;

•	 analize za validacijo in kontrolo proizvodnih tehnologij,

•	 analize za validacijo in kontrolo tehnologij čiščenja proizvodne 
opreme;

•	 analize v okviru stabilitetnih študij za več pripravkov;

•	 analize rezidualnih topil v surovinah in vzorcih različnih pripravkov;

•	 analize različnih parametrov aktivnih učinkovin v vzorcih za 
sproščanje na domače in tuje tržišče.

Vsa dela so bila izvedena v skladu s standardi dobre laboratorijske 
oz. dobre proizvodne prakse.

Leta 2011 smo uspešno opravili presojo s strani Javne agencije 
za zdravila in medicinske pripomočke in pridobili certifikat 
za opravljanje dejavnosti na področju proizvodnje zdravil 
in certifikat GLP. Laboratorij bo vključen v seznam 
laboratorijev EU, ki opravljajo omenjeno dejavnost. 

IMPORTANT ACHIEVEMENTS IN 
2011  
CVTA follows the increasing needs of the pharmaceutical industry 
for analytical support for their R&D and production projects, 
combined with sharpening requirements for quality standards. All 
the activities were performed in tight collaboration with L06, which 
offered CVTA the professional support of its experts. 

Crucial achievements in 2011 are:

•	 The development of analytical methods 

•	 The validation of about 30 HPLC, GC and TLC analytical methods

•	 Analyses of 20 active substances for process validations for 
tablets and capsules

•	 Analyses for about 30 cleaning validations (more than 900 
samples)

•	 Analyses for several stability studies

•	 Analyses of residual solvents (OVI) in approximately 300 samples 
of finished pharmaceutical dosage forms

•	 Analyses of various parameters of ca 1200 other samples

All activities were performed according to the GLP and/
or GMP standards.

In 2011 we passed an examination by the Public 
Agency for Medicinal Products and Medical 
Devices of the Republic of Slovenia and 
obtained a certificate for activities involving the 
production of medicinal products, as well as a 
GLP certificate. The laboratory will be included 
among the laboratories in the EU that carry out the 

above activities.

VODJA / HEAD
dr. Alenka Golc Wondra 
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OSEBJE/STAFF
Ana Andrić
dr. Maja Gričar 
Katarina Jankovič
Adolf Krašna
Darija Lorber
Barbara Lečnik Spaić
Simona Lojevec
Katja Rožmanc Babnik

BIBLIOGRAFIJA

Prikazano v okviru sodelovanja L06 in L07 

BIBLIOGRAPHY

In cooperation with L06 and L07

154 Kemijski inštitut Ljubljana Slovenija / Letno poročilo 2011



SODELOVANJE Z 
INDUSTRIJSKIMI IN DRUGIMI 
PARTNERJI
CVTA je v skladu s cilji vse prihodke v letu 2011 ustvaril z delom 
na trgu, prvenstveno za farmacevtsko industrijo (Lek, član skupine 
Sandoz, Ljubljana, Krka d. d., Novo mesto, in Galex d. d., Murska 
Sobota). Celotno sodelovanje je vezano na prenos znanja, izvajanje 
kontrole in analiz za njihove potrebe. 

POMEMBNI INŠTRUMENTI IN OPREMA 
Pet sistemov HPLC, trije sistemi GC in dva sistema za določanje 
hitrosti raztapljanja ter sistem TLC. Vsi inštrumenti so validirani in 
delujejo v skladu s principi dobre laboratorijske prakse (GLP).

COLLABORATION WITH 
INDUSTRIAL AND OTHER 
PARTNERS
According to the goals, CVTA has earned all its income through 
activities on the free market for industrial partners, particularly Lek, 
the member of Sandoz company, Ljubljana, Slovenia, Krka d.d., 
Novo mesto, Slovenia and GALEX d.d., Murska Sobota, Slovenia.

MAJOR EQUIPMENT
Five HPLC systems, three GC and TLC system and two systems 
for dissolution testing, all validated and operating according to GLP 
principles.

Slika 2. UPLC kromatograf Figure 2. UPLC chromatograph
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L17

TOPIC AREAS
In the Laboratory for Molecular Modelling, we develop and use new 
methods for molecular modelling, especially:
•	 the development of new approaches to molecular modelling
•	 simulations of biologically interesting systems
•	 the development of algorithms for predicting protein binding sites 

on the known structures of proteins from the RCSB protein bank; 
particularly, we focus on pharmaceutically interesting proteins that 
could become targets for the next generation of pharmaceuticals

•	 the development of the computer visualisation of macromolecules 
•	 the automation and use of molecular modelling programs 
•	 the development of new and effective computer topologies for 

connecting personal computers into clusters.
Center for Molecular Modelling:
•	 the use of molecular modelling
•	 software and hardware used for molecular modelling
•	 CROW (VRANA) – Columns and Rows of Workstations: http://www.

sicmm.org/vrana/
•	 ProBiS – Protein Binding Sites: http://probis.cmm.ki.si/
•	 ENZO – Enzymatic Catalytic Reactions: http://enzo.cmm.ki.si/
L17 web addresses:
•	 http://www.ki.si/en/research-departments/l17-laboratory-for-

molecular-modeling/
•	 http://www.sicmm.org/

Laboratorij za 
molekularno modeliranje 
Laboratory for Molecular 
Modeling 

KLJUČNE DEJAVNOSTI
V Laboratoriju za molekularno modeliranje razvijamo in uporabljamo nove 
metode za molekularno modeliranje, predvsem:
•	 izpeljavo novih pristopov za molekularno modeliranje,
•	 simulacije biološko zanimivih sistemov,
•	 razvoj novih algoritmov za napovedovanje proteinskih vezavnih mest 

na znanih strukturah proteinov iz proteinske baze RCSB, še posebej pa 
na farmacevtsko zanimivih proteinih z neznano funkcijo,

•	 razvoj računalniške vizualizacije makromolekul,
•	 avtomatizacijo uporabe programskega paketa za molekularno 

modeliranje,
•	 razvoj novih in učinkovitih računalniških topologij,
•	 implementacijo novo razvitih metod na vzporednih računalnikih.
Center za molekularno modeliranje:
•	 uporaba metod za molekularno modeliranje,
•	 programska in strojna oprema za molekularno modeliranje,
•	 VRANA – Vzporedni Računalnik za Akceleracijo Numeričnih Algoritmov: 

http://www.sicmm.org/vrana/,
•	 ProBiS – Protein Binding Sites: http://probis.cmm.ki.si,
•	 ENZO – encimske katalitske reakcije: http://enzo.cmm.ki.si/.
Spletna naslova L17:
•	 http://www.ki.si/raziskovalne-enote/l17-laboratorij-za-molekularno-

modeliranje/
•	 www.sicmm.org

a) b)

c)

Best docked conformations

Slika 1. Klastriranje konformacij proteinskega kompleksa: (a) po sidranju 

s poprej določenim proteinskim vezavnim mestom; (b) po sidranju na 

slepo. Najštevilčnejši klastri so obarvani rdeče, najmanj številčni modro. 

Najboljše sidrane konformacije so obarvane škrlatno. (c) Primerjava 

sidranega kompleksa FKBP12 in TβR-1 (obarvan rdeče in zeleno) z 

nativnim kompleksom iz kristalne strukture (obarvan modro). S ProBiSom 

napovedano vezavno mesto je obarvano škrlatno.

Figure 1. The clustering of docked conformations: (a) with a preknowledge 

of the protein–protein binding site; (b) with blind docking. The most 

populated clusters are coloured red and the least populated are coloured 

blue. The best docked conformations on both panels are shown in 

magenta. (c) Docked structures: the best docked conformation of 

unbound ligand FKBP12 with modified force field parameters is coloured 

red. The unbound target protein TβR-1 is coloured green. The ProBiS 

predicted binding site residues of the docked ligand are coloured 

magenta. The native conformations of FKBP12 and TβR-1 from the crystal 

structure of the protein complex are coloured blue and slate, respectively.
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OVERVIEW OF THE 
LABORATORY 
As part of the work in our laboratory in 2011, we published 18 
original scientific articles, which all appear in SCI journals and 9 of 
them in the first quartile of SCI journals, 4 of them in the A” category; 
one was a review paper and one a short communication. We also 
delivered five invited lectures at international conferences and one 
opening plenary lecture; we published three scientific conference 
contributions and gave five invited lectures at foreign universities. We 
published a chapter in the scientific monography Internal Medicine 
and gave four interviews for radio/TV and the DELO newspaper. We 
were also PhD and Diploma Thesis advisors.

The aim of the research in our laboratory is the 
development, refinement and analysis of numerical 
methods for the computer simulation of macromolecular 
systems, the employment of these methods to 
study biologically relevant macromolecules, and the 
implementation of the newly developed methods on parallel 
computers. An important part of the program is that it 
also enables us to collaborate with leading laboratories 
worldwide in this field.

Our newly developed molecular modelling approaches have 
already been and will continue to be successfully applied to several 
biologically interesting problems, e.g. the multiscale modelling of 
proteins, the development of new methods and accompanying 
computer clusters for the parallel computation of forces in 
molecular dynamics simulations, 
the evaluation of kinetic 
models for enzyme catalysed 
reactions, the prediction 
of protein binding sites, 
and the discovery of 
novel biologically active 
compounds.

Z razvojem in uporabo novih pristopov 
molekularnega modeliranja študiramo povezave 
med strukturo, dinamiko in funkcijo kompleksnih 
molekularnih sistemov.

We develop and employ new molecular modelling 
approaches to study the structure, dynamics, and 
function of complex molecular systems.

KRATEK PREGLED DELA V 
LABORATORIJU 
V okviru dela v našem laboratoriju smo leta 2011 objavili 18 originalnih 
znanstvenih člankov, vse v SCI revijah, od tega devet v SCI revijah 
iz prvega kvartila, od tega štiri iz kategorije A”, ter en pregledni 
članek in en kratki znanstveni prispevek. Objavili smo tri v celoti 
objavljene znanstvene prispevke na mednarodnih konferencah ter 
en prispevek za plenarno predavanje. S predavanji ali posterji smo 
bili udeleženi na 28 mednarodnih znanstvenih konferencah, od tega 
s štirimi vabljenimi predavanji. Objavili smo en samostojni sestavek 
v monografski publikaciji Interna medicina, imeli štiri intervjuje za 
radio/TV in časopis DELO. Petkrat smo predavali na tujih univerzah 
in bili enkrat mentor pri doktorski disertaciji in enkrat somentor pri 
diplomskem delu.

Glavnino raziskovalnega dela v našem laboratoriju 
predstavljata izboljšava in analiza numeričnih metod za 
računalniške simulacije makromolekulskih sistemov in 
uporaba teh algoritmov za obravnavo biološko zanimivih 
makromolekul ter implementacija novorazvitih metod na 
vzporednih računalnikih. Pomembno je tudi, da nam je s 
tem omogočeno sodelovanje z vodilnimi laboratoriji v svetu 
na tem področju.

Uporabnost naših novorazvitih pristopov za molekularno modeliranje 
smo že in bomo še pokazali na nekaterih biološko zanimivih 
problemih, predvsem pri večskalnem modeliranju proteinov, razvoju 
novih metod in računalniških gruč za vzporedno računanje sil pri 
simulaciji molekulske dinamike, obravnavanju kinetičnih modelov 
encimskih katalitskih reakcij in napovedovanju proteinskih vezavnih 
mest ter odkrivanju novih biološko aktivnih učinkovin.

VODJA / HEAD
prof. dr. Dušanka Janežič
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RAZISKOVALCI/RESEARCHERS
dr. Milan Hodošček
doc. dr. Franci Merzel
doc. dr. Matej Praprotnik
doc. dr. Janez Konc
doc. dr. Urban Bren 
dr. Urban Borštnik (do/until 28. 12. 2011)
dr. Joanna Trykowska Konc (od/from 29. 12. 2011)
dr. Ksenija Poljanec 
dr. Matej Penca
dr. Gregor Mlinšek

MLADI RAZISKOVALCI/YOUNG RESEARCHERS
Nejc Carl (do/until 30. 04. 2011, potem/after asistent z doktoratom)
Blaž Vehar 
Staš Bevc 
Kati Rozman 
Matej Janežič 
Julija Zavadlav (od/from 1. 11. 2011)

TEHNIČNO OSEBJE/TECHNICAL STAFF
Ivana Uršič 
Mitja Ogrizek (od/from 1. 10. 2011)
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GLAVNI DOSEŽKI V LETU 2011 
Na Kemijskem inštitutu je vodja Laboratorija za molekularno 
modeliranje prof. dr. Dušanka Janežič. Predstavljeni rezultati so plod 
trdega dela in dobrega sodelovanja vseh sodelavcev laboratorija. 

Svoje raziskovalno delo smo opravljali v okviru sledečega programa 
in projektov, ki jih je leta 2011financirala ARRS .

Raziskovalni program P1-0002: (prof. dr. Dušanka Janežič): 

Računalniško modeliranje strukture in dinamike molekul

Raziskovalni projekti:

•	 J1-0249: (prof. dr. Dušanka Janežič): Razvoj računalniških 
algoritmov za makromolekularne simulacije

•	 J1-2282: (prof. dr. Dušanka Janežič): Razvoj računalniških 
algoritmov za simulacije kompleksnih molekularnih sistemov

•	 J1-2281: (doc. dr. Matej Praprotnik): Razvoj in aplikacija 
večskalnih modelskih pristopov za simulacijo mehke snovi

•	 J1-4134: (doc. dr. Matej Praprotnik): Računalniške simulacije 
večskalnih interakcij med tekočinskimi tokovi in mehko snovjo 

•	 Z1-2000: (doc. dr. Urban Bren): Molekulske simulacije 
karcinogeneze

•	 Z1-3666: (doc. dr. Janez Konc): Razvoj algoritmov za določanje 
proteinskih vezavnih mest 

Naše raziskovalno delo smo predstavili v obliki vabljenih predavanj 
na mednarodnih konferencah in objavili v obliki člankov v prestižnih 
mednarodnih revijah. V nadaljevanju so opisani glavni dosežki v 
letu 2011, ki kot najpomembnejši znanstveni rezultati predstavljajo 
izvirne znanstvene objave:

IMPORTANT ACHIEVEMENTS IN 
2011 
At the National Institute of Chemistry, the head of the Laboratory 
for Molecular Modelling is Prof. Dr. Dušanka Janežič. The results 
presented are the outcome of the hard work and cooperation of all 
the co-workers at the laboratory.

L17 research program and research projects financed by ARRS in 
2011:

Research Program P1-0002: (Prof. Dr. Dušanka Janežič): 

Computer modelling of the structure and dynamics of molecules

Research Projects:

•	 J1-0249: (Prof. Dr. Dušanka Janežič): Computer algorithm 
development for macromolecular simulations

•	 J1-2282: (Prof. Dr. Dušanka Janežič): Computer algorithm 
development for simulating complex molecular systems

•	 J1-2281: (Ass. Prof. Dr. Matej Praprotnik): Development and use 
of multiscale modelling methods for simulating condensed matter

•	 J1-4134: (Ass. Prof. Dr. Matej Praprotnik): Computer simulations 
of fluid flow - matter interactions at multiple length scales 

•	 Z1-2000: (Ass. Prof. Dr. Urban Bren): Molecular simulations of 
carcinogenesis

•	 Z1-3666: (Ass. Prof. Dr. Janez Konc): Computer algorithm 
development for protein binding site prediction

Our research work has been presented in the form of guest lectures 
at international conferences and published in the form of articles 
in prestigious international journals. Below the main achievements 
from 2011, the most important scientific results that represent 
original scientific publications, are described: 

BIBLIOGRAFIJA

16 izvirnih znanstvenih člankov

1 pregledni znanstveni članek

1 kratki znanstveni prispevek

1 Samostojni strokovni sestavek ali poglavje v monografski 
publikaciji

4 intervjuji

3 objavljeni znanstveni prispevki na konferencah 

1 objavljeni povzetek znanstvenega prispevka na konferenci 
(vabljeno predavanje)

19 objavljenih povzetkov znanstvenih prispevkov na konferencah

5 predavanj na tujih univerzah

5 prispevkov na konferencah brez natisa

4 vabljena predavanja na konferencah brez natisa

2 Diplomi

1 doktorat

1 uredništvo revije

BIBLIOGRAPHY

16 Original Scientific Articles

1 Review Article

1 Short Scientific Article

1 Independent Professional Component Part or a Chapter in 
a Monograph

4 Interviews

3 Published Scientific Conference Contributions

1 Published Scientific Conference Contribution Abstract 
(Invited Lecture)

19 Published Scientific Conference Contribution Abstracts

5 Invited Lectures at Foreign Universities

5 Unpublished Conference Contributions

4 Unpublished Invited Conference Lectures

2 Undergraduate Theses

1 Doctoral Dissertation

1 Journal Editorship
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1. Napovedana vezavna mesta izboljšajo proteinsko sidranje

Biološka funkcija proteinov, med drugim sposobnost tvorjenja 
medsebojnih interakcij, je odvisna predvsem od tridimenzionalne 
strukture njihovih vezavnih mest. Ta so se skozi evolucijo razvila 
tako, da učinkovito vežejo molekule, in so pogosto evolucijsko 
ohranjena. Identifikacija proteinskih vezavnih mest na proteinu, za 
katerega vemo, da vstopa v interakcije z drugimi proteini, pomagajo 
predvsem pri odkrivanju njegove funkcije, lahko pa jih uporabimo 
tudi za izboljšanje proteinskega sidranja. Pri zadnjem pristopu 
poznavanje vezavnih mest zmanjša iskalni prostor algoritma 
za sidranje, s čimer se pospeši iskanje nativne konformacije 
proteinskega kompleksa. Razvili smo algoritem za iskanje lokalnih 
strukturnih podobnosti med proteinom in bazo neredundančnih 
proteinskih struktur z namenom iskanja ohranjenih vezavnih mest na 
proteinih. Ta algoritem smo uporabili za odkrivanje ohranjenih mest 
na površini proteinskih struktur, ki smo jih označili kot proteinska 
vezavna mesta. Nato smo spremenili program AutoDock , tako da 
se pri sidranju osredotoča samo na napovedana proteinska vezavna 
mesta, s čimer smo pospešili in izboljšali postopek proteinskega 
sidranja. Spletni program, ki to omogoča, je na voljo na http://
probis.cmm.ki.si.

2. Elipticini in 9-akridinilamini kot inhibitorji D-alanin:D-alanin 
ligaze

D-alanin:D-alanin ligaza (Ddl) je znotrajcelični bakterijski encim, 
ki izgrajuje celično steno in je tarča za razvoj novih antimikrobnih 
učinkovin. Raziskovali smo potencialne inhibitorje Ddl iz družine 
elipticinov in 9-akridinilaminov, ki so podobni že znanim inhibitorjem 
tega encima. Odkrili smo več aktivnih inhibitorjev, ki so zavirali rast E. 
coli in S. aureus. Elipticini s kvaternarno metilpiridinsko skupino so 
bili najbolj aktivni med preučevanimi spojinami. Njihova minimalna 
inhibitorna koncentracija je bila 2 mg/L na sevih s prisotnim 
efluksnim mehanizmom. Antimikrobno aktivnost preiskovanih spojin 
delno pripisujemo tudi poškodbam membran, zato niso najboljši 
kandidati za nadaljnji razvoj.

3. Strategije za racionalno načrtovanje učinkovin

Racionalno načrtovanje učinkovin se uporablja pri razvoju novih 
zdravil. Ta razvoj pa je tesno povezan tudi z uporabo računalniških 
pristopov in pristopov molekularne biologije, biofizike, farmacije, 
farmakologije in drugih področij. Taki teoretični pristopi, osnovani 
na poznavanju molekularne strukture in molekulskih lastnosti, 
omogočajo hitrejši razvoj načrtovanja učinkovin, ker zmanjšujejo 
čas raziskovanja, predvsem na račun zmanjšanja potrebnega 
laboratorijskega dela in poskusov ter s tem povezanih stroškov 
za razvoj novega zdravila. V tem preglednem članku smo opisali 
različne strategije za razvoj novih učinkovin. Te so: (i) nepoznavanje 
receptorskega mesta, (ii) poznavanje samo homolognega modela 
receptorja, (iii) poznavanje eksperimentalno določenih koordinat 
aktivnega mesta (rentgenska kristalografija, NMR) in (iv) analiziranje 
prisotnih ligandov.

4. ENZO: spletno orodje za izpeljavo in izračun kinetičnih 
modelov za encimske katalitske reakcije

Razvili smo spletno orodje ENZO, tj. grafični vmesnik za izgradnjo 
kinetičnih modelov encimskih katalitskih reakcij. ENZO avtomatično 
generira pripadajoče diferencialne enačbe iz encimske reakcijske 

1.Binding-site prediction assisting protein-protein docking

Most biological actions of proteins, including their ability to interact with 
one another, involve some specific parts of their three-dimensional 
structure called binding sites. These have evolved for their ability to 
bind other molecules effectively and are often conserved in various 
proteins. Identifying protein-protein binding sites in a protein that is 
known to interact with other proteins can provide important clues 
to the function of the protein and can also be used in protein–
protein docking studies to reduce the search space explored by 
docking algorithms. We have developed an algorithm for structural 
similarity search in a database of non-redundant protein structures 
to find conserved binding regions on proteins involved in protein-
protein interactions. We have used this algorithm to find conserved 
regions on a protein surface. The structurally conserved residues 
found were labelled as a protein-protein binding site, which allowed 
us to tune the AutoDock docking algorithm to predict the native 
protein complex structure using unbound protein structures. The 
conservation of protein structures that correctly predicted protein-
protein binding sites was used in the AutoDock program to improve 
protein-protein docking. A web application based on our method is 
available at http://probis.cmm.ki.si.

2.Ellipticines and 9-acridinylamines as inhibitors of 
d-alanine:d-alanine ligase

D-alanine: D-alanine ligase (Ddl), an intracellular bacterial enzyme 
essential for cell wall biosynthesis, is an attractive target for the 
development of novel antimicrobial drugs. This study focused on 
an extensive evaluation of two families of Ddl inhibitors encountered 
in our previous research. New members of both families were 
obtained through similarity search and synthesis. Ellipticines and 
9-acridinylamines were both found to possess inhibitory activity 
against Ddl from E. coli and antimicrobial activity against E. coli and 
S. aureus. Ellipticines with a quaternary methylpyridinium moiety 
were the most potent of all studied compounds, with MIC values 
as low as 2 mg/L in strains with intact efflux mechanisms. The 
antimicrobial activity of the studied compounds was connected to 
membrane damage, making their development as antibacterial drug 
candidates unlikely unless analogues devoid of this nonspecific 
effect can be discovered.

3.Strategies in rational drug design

Rational design is applied in the discovery of novel lead drugs. 
Its rapid development is mainly attributed to the tremendous 
advancements in computer science, statistics, molecular biology, 
biophysics, biochemistry, medicinal chemistry, pharmacokinetics 
and pharmacodynamics experienced in the last few decades. The 
promising feature that characterises the application of rational drug 
design is that it uses all the available theoretical and experimental 
knowledge of the studied system to develop potential leads in 
drug discovery. The utilisation of the knowledge of the molecular 
basis of the system ultimately aims to reduce human power cost, 
saving time and laboratory expenses during drug discovery. In this 
review paper, various strategies were described, depending on the 
extent of the available data on the studied system: (i) an absence of 
knowledge of the receptor active site; (ii) knowledge of a homology 
model of a receptor, (iii) knowledge of the experimentally determined 
(i.e. X-ray crystallography, NMR spectroscopy) coordinates of the 
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Slika 2. Porazdelitev diagonal pri vzporedni metodi delitve sil s porazdelitvijo 

diagonale (DDFD). Naloga procesorja 6 je računati interakcije med bloki 

za atome bloka 3 (a). Toda tudi procesorji 4, 5 in 9, ki si delijo blok 3, imajo 

vse potrebne podatke za te izračune, ki jih zdaj pripišemo procesorjem 4, 

5 in 9, (b) in procesor 6 postane prost. Podobne porazdelitve izvedemo za 

vse diagonalne bloke (c) in preostane nam razporeditev (d) z enakomerno 

obremenjenostjo vseh procesorjev.

Figure 2. The distribution of the diagonal in the distributed-diagonal 

force decomposition method (DDFD). Processor 6 has been assigned 

to calculate the intrablock interactions among the atoms of block 3 (a). 

However, any of the other processors 4, 5 and 9 that share the same 

block 3 has all the necessary data to calculate any of these intrablock 

interactions. The calculations of these interactions are therefore assigned 

to the three processors 4, 5 and 9 (b), and processor 6 becomes 

superfluous. A similar distribution of interactions from the intrablock 

diagonal block products is performed (c), leaving the assignment of 

interactions to processors as shown in (d), where processors are 

assigned only to off-diagonal block products.
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sheme. Te diferencialne enačbe numerično rešimo in neznane 
koeficiente določimo s prileganjem k eksperimentalnim podatkom. 
ENZO dovoljuje hitro ovrednotenje in primerjavo različnih reakcijskih 
shem, zato ga lahko uporabljamo za rutinske teste v encimski 
kinetiki. Prosto dostopen je na http://enzo.cmm.ki.si.

5. Metoda delitev sil s porazdelitvijo diagonale za vzporedne 
simulacije molekulske dinamike

Metode delitev sil temeljijo na razdelitvi atomov v bloke, 
računanje interakcij med atomi v produktu blokov pa dodelijo 
različnim procesorjem. Pri novorazviti vzporedni metodi delitve 
sil s porazdelitvijo diagonale (DDFD) smo izkoristili dejstvo, da 
lahko procesorje dodelimo le produktom dveh različnih blokov. 
Računanje interakcij v produktih istih blokov, to so produkti na 
diagonali, pa porazdelimo po ostalih procesorjih. Novorazvita 
metoda DDFD ima v primerjavi z drugimi vzporednimi metodami 
za simulacijo molekulske dinamike kar nekaj bistvenih prednosti, 

active site of the protein in its absence, and (iv) the presence of the 
ligand will be analysed.

4. ENZO – a web tool for the derivation and evaluation of 
kinetic models of enzyme catalysed reactions

We describe the web tool ENZO (Enzyme Kinetics), a graphical 
interface for building kinetic models of enzyme catalysed reactions. 
ENZO automatically generates the corresponding differential 
equations from a stipulated enzyme reaction scheme. These 
differential equations are processed by a numerical solver and a 
regression algorithm that fits the coefficients of differential equations 
to experimentally observed time course curves. ENZO allows the 
rapid evaluation of rival reaction schemes and can be used for 
routine tests in enzyme kinetics. It is freely available as a web tool at 
http://enzo.cmm.ki.si.
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predvsem pa se komunikacijska zahtevnost manjša s korenom 
števila vzporednih procesorjev. Ker pri metodi DDFD uporabljamo 
večje število manjših blokov kot pri ostalih metodah delitve sil, 
na ta način njeno komunikacijsko zahtevnost še zmanjšamo. 
Komunikacijska zahtevnost je enaka ne glede na cut-off razdaljo. 
Največja prednost nove metode je v tem, da omogoča dinamično 
uravnoteženje računanja, česar druge metode delitve sil ne 
omogočajo. Pri uvedbi razdalje cut-off namreč ne računa sil med 
atomi, katerih razdalja je večja od cut-off razdalje, ker bi v tem 
primeru prišlo do neuravnoteženega računanja, saj bi postali 
procesorji različno računsko obremenjeni. S pomočjo nove metode 
za dinamično uravnoteženje glede na obremenjenost procesorjev 
spreminjamo porazdelitev interakcij iz diagonalnih produktov blokov 
na ostale procesorje, tako da vsi procesorji ohranijo enakomerno 
obremenjenost. Novo razvito metodo smo tudi vgradili v računalniški 
program CHARMM. Razvili smo tudi Force Decomposition Machine, 
to je gručo osebnih računalnikov, posebej izgrajeno za izvajanje 
metode DDFD. Podali smo tudi možnosti nadaljnje uporabe in 
razvoja novorazvite vzporedne metode, ki bodo uporabnost metode 
DDFD še dodatno povečale, kot npr. računanje na računalnikih z 
grafičnimi karticami, ki je možno, ker je metoda neodvisna od vrste 
računalniških procesorjev.

6. MSCALE: splošna shema za večskalno modeliranje 

S kombinacijo teoretskih modelov za modelni opis makromolekul na 
različnih prostorskih in časovnih skalah lahko uspešno obravnavamo 
različne biokemijske probleme. V tem delu smo opisali razširitev 
večskalnega pristopa za obravnavo takšnih problemov, imenovanega 
MSCALE, ki smo ga vgradili v splošno uporabljan program za 
molekularne simulacije CHARMM. Modul, imenovan MSCALE, 
omogoča posplošitev seštevalne in odštevalne večskalne sheme 
pri simulacijah QM/MM ter vključitev klasičnih potencialnih funkcij in 
večskalnih simulacijskih pristopov, kot so grobo zrnato modeliranje, 
model elastične mreže, Gaussianov mrežni model ter kombinacija 
naštetih. Shema MSCALE je popolnoma paralelizirana za vsak 
podsistem posebej kot neodvisen, a povezan račun. Ima tudi to 
prednost, da je enostavna za implementacijo. Novi pristop je vgrajen 
v perturbacijske pristope za izračune prostih energij in Hessianove 
metode ter uporablja periodičnost in simetrijo sistema, kar omogoča 
natančen izračun tlaka. Uporabnost novega pristopa smo pokazali 
na štirih primerih: (1) odštevalna in standardna metoda QM/MM, 
(2) izračun proste energije za primer več potencialnih funkcij, (3) 
vključitev tega modula v programa za molekularno modeliranje, 
AMBER modul SANDER in TINKER, kar omogoča uporabo njihovih 
potencialnih funkcij pri simulacijah s CHARMM-om, in (4) dvojna 
uporaba, to je večskalna in vseatomska uporaba pristopov analize 
po normalnih načinih nihanja. S tem pristopom smo tako razvili 
nova matematična orodja za simulacije makromolekul kot odprli 
nove možnosti njihove uporabe. Članek MSCALE je bil v drugem 
četrtletju 2011 med desetimi najbolj branimi članki v reviji JCTC.

5.The distributed diagonal force decomposition method for 
parallelising molecular dynamics simulations

Parallelisation is an effective way to reduce the computational 
time needed for molecular dynamics simulations. We describe 
a new parallelisation method, the distributed-diagonal force 
decomposition method, with which we extend and improve the 
existing force decomposition methods. Our new method requires 
less data communication during molecular dynamics simulations 
than the replicated data and current force decomposition methods, 
increasing parallel efficiency. It also dynamically load-balances the 
processors’ computational load throughout the simulation. The 
method is readily implemented in existing molecular dynamics 
codes and has been incorporated into the CHARMM program, 
allowing its immediate use in conjunction with the many molecular 
dynamics simulation techniques that are already present in the 
program. We also present the design of the Force Decomposition 
Machine, a cluster of personal computers and networks tailored 
to running molecular dynamics simulations using the distributed 
diagonal force decomposition method. The design is expandable 
and provides various degrees of fault resilience. This approach 
is easily adaptable to computers with Graphics Processing Units 
because it is independent of the type of processor being used.

6. MSCALE: a general utility for multiscale modelling

The combination of theoretical models of macromolecules that exist 
at different spatial and temporal scales has become increasingly 
important for addressing complex biochemical problems. This work 
describes the extension of concurrent multiscale approaches, 
introduces a general framework for carrying out calculations, and 
describes its implementation into the CHARMM macromolecular 
modelling package. This functionality, termed MSCALE, generalises 
both the additive and subtractive multiscale scheme [e.g., quantum 
mechanical/molecular mechanical (QM/MM) ONIOM-type] and 
extends its support to cover classical force fields, coarse grained 
modelling [e.g., elastic network model (ENM), Gaussian network 
model (GNM), etc.] and a mixture of them all. The MSCALE scheme 
is completely parallelised with each subsystem running as an 
independent but connected calculation. One of the most attractive 
features of MSCALE is the relative ease of implementation using 
the standard message passing interface communication protocol. 
This allows external access to the framework and facilitates the 
combination of functionalities that were previously isolated in 
separate programs. This new facility is fully integrated with free 
energy perturbation methods, Hessian-based methods and the use 
of periodicity and symmetry, which allows the calculation of accurate 
pressures. We demonstrate the utility of this new technique with 
four examples: (1) subtractive QM/MM and QM/QM calculations; 
(2) multiple force field alchemical free energy perturbation; (3) 
integration with the SANDER module of AMBER and the TINKER 
package to gain access to potentials not available in CHARMM; 
and (4) mixed resolution (i.e., coarse grain/all-atom) normal mode 
analysis. The potential of this new tool is clearly established and, 
in conclusion, an interesting mathematical problem is highlighted 
and future improvements are proposed. The MSCALE article was 
among the top 10 most read Journal of Chemical Theory and 
Computation articles from Q2 2011.
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7. Problemi statistične fizike v računalniških simulacijah 
kompleksnih tekočin z adaptivno resolucijo

Simuliranje kompleksnih tekočin oziroma v splošnem kompleksnih 
molekularnih sistemov zahteva modelske pristope, ki pokrivajo 
širok razpon časovnih in krajevnih skal. Tega navadno ne moremo 
doseči z enim simulacijskim modelom. Skozi leta so se razvile 
vrste različnih metod in modelov: od dokaj splošnih modelov, ki 
predvsem opišejo splošne statistične lastnosti, npr. polimerov, do 
vseatomskih modelov ali celo kvantnih pristopov. Medtem ko ti 
dovoljujejo vrsto pomembnih znanstvenih študij, samo kombinacija 
oziroma bližnja povezava med pristopi na skalah različnih velikosti 
dovoljuje resnično kvantitativen opis materialov in procesov. V tem 
prispevku obravnavamo metodo adaptivne resolucije, pri kateri 
različne krajevne skale obravnavamo v isti simulaciji, pri čemer 
molekule prosto prehajajo med različnimi domenami, v katerih 
interagirajo z različnimi interakcijskimi potenciali.

SODELOVANJE Z 
INDUSTRIJSKIMI IN DRUGIMI 
PARTNERJI
Pri raziskavah, ki jih izvajamo v okviru našega raziskovalnega dela, 
razvijamo in uporabljamo metode molekularnega modeliranja, 
s katerimi imamo že veliko dobrih izkušenj in s katerimi smo 
dosegli veliko dobrih rezultatov. Izgradili smo tudi več računalniških 
sistemov, imenovanih VRANA (Vzporedni Računalnik za Akceleracijo 
Numeričnih Algoritmov). To so multiračunalniški sistemi, sestavljeni 
iz osebnih računalnikov, povezanih s hitro vzporedno mrežo. Te 
računalniške sisteme poleg članov naše programske skupine 
uporabljajo tudi kolegi iz drugih programskih skupin in laboratorijev 
na Kemijskem inštitutu in tudi kolegi z drugih inštitucij, kot npr. z 
Inštituta Jožef Stefan, Medicinske fakultete, Fakultete za matematiko 
in fiziko, Biotehnične fakultete, Fakultete za farmacijo, Fakultete za 
računalništvo in informatiko in drugi. Na teh računalniških sistemih 
opravimo tudi obveznosti, vezane na računalniško modeliranje, in 
drugo računanje, vezano na pogodbe z industrijo, npr. Lek, Krka in 
druge. Poleg zgoraj naštetega vsakemu od izvajalcev in uporabnikov 
nudimo dodatno asistenco, ki obsega od pomoči pri namestitvi 
in uporabi programov za molekularno modeliranje do namestitve 
računalnikov in skrbi za lokalno računalniško mrežo in drugo.

Sodelovali smo pri Lekovi nalogi z naslovom Modeliranje 
biofarmacevtskih molekul po pogodbi št. BIO-6/2011. V tem delu 
smo pri modeliranju novih biofarmacevtskih molekul uspešno 
uporabili naš spletni strežnik ProBiS kot računalniško orodje, ki 
lahko napoveduje aktivnost novih zdravilnih učinkovin. S tem smo 
prispevali k večji povezanosti in hitrejšemu prenosu znanja med 
temeljnimi raziskavami, ki jih izvajamo v Laboratoriju za molekularno 
modeliranje na Kemijskem inštitutu, in slovensko farmacevtsko 
industrijo.

7. Statistical physics problems in adaptive resolution 
computer simulations of complex fluids

Simulating complex fluids or complex molecular systems in general 
requires approaches covering decades of time and length scales. 
This usually cannot be achieved within one simulation model. 
Over the years, many different methods and models have been 
developed ranging from rather generic models, most efficiently 
representing the universal statistical mechanical properties of 
e.g. polymers, to all atom models and even quantum mechanical 
treatments. While these allow scientifically very important studies 
in their own right, only a combination and close link between 
models of different levels allows a truly quantitative description of 
materials and processes. In the present contribution, we discuss 
an adaptive resolution approach where different levels of detail are 
treated within one simulation and the molecules are free to diffuse 
between different regions in space, where the molecules interact 
with different interaction potentials.

COLLABORATION WITH 
INDUSTRIAL AND OTHER 
PARTNERS
In the research that we perform as part of our laboratory work, we 
developed and used molecular modelling methods, which we have 
extensive experience of and which have yielded good results. We 
have developed several computer clusters named CROW (VRANA), 
which is in acronym for Columns and Rows of Workstations. 
They are clusters of personal computers connected with high-
speed networking. Besides serving our own research group, the 
clusters are also used by colleagues and collaborators from other 
institutions, including the Jožef Stefan Institute, the Faculty of 
Medicine, the Faculty of Mathematics and Physics, the Biotechnical 
Faculty, the Faculty of Pharmacy, the Faculty of Computer and 
Information Science, and others. We also use these clusters for 
molecular modelling and other activities to fulfil our contracts with 
industrial partners, such as Lek, Krka and others. In addition, we 
offer assistance for all users, including aiding the installation and 
use of molecular modelling programs, computer installations, 
maintaining the local networks, and more.

We have collaborated on a common project entitled Modelling 
biopharmaceutical molecules with Lek d.d., a Slovenian 
pharmaceutical company, under contract number BIO-6/2011. 
In this work, we successfully used the ProBiS web server as a 
tool for predicting and modelling the biological activity of certain 
biopharmaceutical molecules. Our expertise in the fundamental 
science of binding site detection was used here to solve a very 
applicative task, and thus we contributed to the rapid transfer of 
knowledge between our Laboratory for molecular modelling and the 
Slovenian pharmaceutical industry.
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MEDNARODNO SODELOVANJE 
American Chemical Society, ZDA, je od leta 2001 do danes svoji 
urednici, prof. dr. Dušanki Janežič, financiral računalniško in drugo 
potrebno opremo za delovanje ACS Editorial Offica v Ljubljani 
v skupni vrednosti preko 50.000 USD. Vsekakor pa ni možno 
finančno ovrednotiti promocije Slovenije, ko je v vsaki številki Journal 
of Chemical Information and Modeling (IF=4.675, SE(1/99)) od leta 
2001 dalje pod rubriko Editors (http://pubs.acs.org/journals/jcisd8/
editors.html) objavljeno: Dusanka Janezic, National Institute of 
Chemistry, Hajdrihova 19, SI-1000 Ljubljana, Slovenia, Phone: 386 
1 476 03 21, Fax: 386 1 476 03 00, E-mail: dusa@jcim.acs.org.

Leta 2011 smo sodelovali na financiranih bilateralnih projektih 
z raziskovalci iz sledečih držav: ZDA, Rusija, Francija, Danska, 
Romunija, Madžarska in Avstrija.

POMEMBNI INŠTRUMENTI IN OPREMA 
•	 računalniški sistem VRANA (http://www.sicmm.org/vrana) s 
superračunalniško zmogljivostjo za izvajanje molekularnih simulacij

•	 računalniški sistem KAVKA, na katerem teče strežnik ProBiS 
(http://probis.cmm.ki.si)

•	 računalniški sistem SRAKA, na katerem teče strežnik ENZO 
(http://enzo.cmm.ki.si/)

INTERNATIONAL COLLABORATION
The American Chemical Society, USA, has financed Prof. Dr. 
Dušanka Janežič for computer and other office equipment required 
for running the ACS Editorial Office in Ljubljana every year since 
2001, with a total cost of approximately 50,000 USD. It is of course 
difficult to determine the value of the promotion of Slovenia that has 
occurred in every issue of the Journal of Chemical Information and 
Modelling (IF=4.675, SE(1/99)) since 2001 under the heading of 
Editors: http://pubs.acs.org/journals/jcisd8/editors.html, where it is 
written: Dusanka Janezic, National Institute of Chemistry, Hajdrihova 
19, SI-1000 Ljubljana, Slovenia, E-mail: dusa@jcim.acs.org. 

Our laboratory collaborates on financed bilateral projects with 
researchers from the following countries: USA, Russia, France, 
Romania, Denmark and Austria.

MAJOR EQUIPMENT
•	 VRANA (CROW) (http://www.sicmm.org/vrana) computer cluster 
with supercomputing power to perform quantum and classical 
molecular simulations.

•	 Computer cluster KAVKA to run the ProBiS web server (http://
probis.cmm.ki.si).

•	 Computer cluster SRAKA to run the ENZO web server (http://
enzo.cmm.ki.si/).

Slika 3. Osnovna stran spletnega strežnika ENZO – http://enzo.cmm.ki.si 

– s kratko predstavitvijo storitve in s povezavami do navodil za uporabo, 

primerov ter samega spletnega orodja ENZO. 

Figure 3. The ENZO web server, http://enzo.cmm.ki.si. The ENZO web 

page provides a short introduction and links to a quick guide, examples 

and the ENZO tool itself.
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IZOBRAŽEVANJE IN OBISKI/GOSTOVANJA 
•	 Dr. Urban Bren je bil habilitiran v naziv docenta za področje kemije 
na UP FAMNIT ter je začel s podoktorskim izpopolnjevanjem na 
University of Natural Resources and Life Sciences, Dunaj.

•	Mladi raziskovalec Nejc Carl (mentorica prof. dr. Dušanka 
Janežič) je pridobil naslov doktorja znanosti na Fakulteti za kemijo 
in kemijsko tehnologijo, UL.

Leta 2011 smo imeli poleg bibliografskih 
še vrsto drugih pomembnih dosežkov:
•	 prof. dr. Dušanka Janežič je bila uspešna v prvem krogu prijav 
za organizacijo največje mednarodne konference teoretskih 
in računalniških kemikov WATOC 2017, ki jo želi leta 2017 
organizirati v Ljubljani. Dokončna odločitev o izboru bo znana leta 
2014;

•	 prof. dr. Dušanka Janežič je članica Editorial Boarda: Advances 
in Chemoinformatics and Computational Methods (ACCM), Book 
Series, IGI Global, MIT Press (2007–sedaj); 

•	 prof. dr. Dušanka Janežič je članica stalnega telesa ARRS, 
Znanstveni sveti za NARAVOSLOVNO MATEMATIČNE VEDE, in  
predsednica strokovnega telesa ARRS za ocenjevanje prijav na 
Javni razpis za (so)financiranje uveljavljenih raziskovalcev iz tujine 
v letu 2012; 

•	 prof. dr. Dušanka Janežič je redna profesorica na UP FAMNIT;

•	 dr. Milan Hodošček je razvijalec programa CHARMM in razvijalec 
računalniškega sistema VRANA (Vzporedni Računalnik za 
Akceleracijo Numeričnih Algoritmov) na Kemijskem inštitutu, 
http://www.sicmm.org/vrana/;

•	 doc. dr. Matej Praprotnik je bil ocenjevalec projekta za Swiss 
National Science Foundation (SNSF), postal je član izvršilnega 
odbora Društva biofizikov Slovenije;

•	 dr. Urban Borštnik je razvijalec programa CP2K in je za nedoločen 
čas dobil stalno zaposlitev na ETH, Zürich;

•	 doc. dr. Janez Konc je razvijalec računalniškega sistema KAVKA 
za izvajanje spletnih orodij ProBiS (strežnik, baza). Na tem 
sistemu izvajamo tudi pogodbo z Lekom za modeliranje bioloških 
makromolekul;

•	 Staš Bevc, MR, je postal uradni razvijalec programskega 
paketa Espresso++ za simulacije mehke snovi; je tudi razvijalec 
računalniškega sistema SRAKA, na katerem teče izvajanje 
spletnega strežnika ENZO.

EDUCATION AND IMPORTANT VISITS
•	 Dr. Urban Bren was elected to the title of Assistant Professor of 
Chemistry at UP FAMNIT. He started his postdoctoral research 
stay at the University of Natural Resources and Life Sciences, 
Vienna.

•	 Young researcher Nejc Carl (mentored by Prof. Dr. Dušanka 
Janežič) has obtained the title of Doctor of Science at the Faculty 
of Chemistry and Chemical Technology of the University of 
Ljubljana.

Some of our important non-
bibliographic achievements in 2011:
•	 Prof. Dr. Dušanka Janežič bid for the organisation of WATOC 
2017, the largest international conference for theoretical and 
computational chemists. Her application, with Ljubljana as 
the proposed venue for the conference, was accepted to the 
second round of consideration. The WATOC board will reach its 
final decision on the venue in 2014.

•	 Prof. Dr. Dušanka Janežič is a member of the Editorial Board 
of Advances in Chemoinformatics and Computational Methods 
(ACCM), Book Series, IGI Global, MIT Press (from 2007).

•	 Prof. Dr. Dušanka Janežič is a member of the Natural and 
Mathematical Sciences Expert Body at the Slovenian Research 
Agency, and the president of the Expert Committee for Funding 
Foreign Researchers in 2012 at the Slovenian Research Agency.

•	 Prof. Dr. Dušanka Janežič is a full professor at UP FAMNIT.

•	 Dr. Milan Hodošček is a main developer of the CHARMM program 
and a developer of CROW clusters at the National Institute of 
Chemistry (http://www.sicmm.org/vrana).

•	 Ass. Prof. Dr. Matej Praprotnik was a project reviewer for the 
Swiss National Science Federation (SNSF) and is a member of 
the Executive Board of the Slovenian Biophysical Society.

•	 Dr. Urban Borštnik is a developer of the CP2K program and is 
now fully employed at ETH Zürich.

•	 Ass. Prof. Dr. Janez Konc is a developer of ProBiS Web Tools 
and their dedicated KAVKA computer cluster, which was also 
used for modelling biological macromolecules under our contract 
with Lek, d.d.

•	 Staš Bevc, MR, is an official developer of the Espresso++ 
program suite for soft matter simulations and a developer of the 
SRAKA computer cluster hosting the ENZO web server.
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ZAPOSLENI V SPLOŠNEM SEKTORJU 
GENERAL SECTOR – EMPLOYEES

SPLOŠNI SEKTOR / GENERAL SECTOR
Korenčan  Maša – pomočnica direktorja / assistant director 
Šarabon Tanja – v. d. pomočnice direktorja / acting assistant director  
(od / from 1.9.2011)

	 GLAVNA PISARNA / MAIN OFFICE
	 Skumavc Meta 

	KNJI ŽNICA / LIBRARY		
	 Gulič Priscila (vodja / head)	 	
	 Grah  Lilijana	

	K ADROVSKA SLUŽBA / PERSONNEL OFFICE
	 Svetic  Tanja (vodja / head)	 	
	 Klatzer Nina
	 Mrak  Velesa

	SEKRET ARIAT / SECRETARIAT
	 Jerše Urša 
	 Kokalj Andreja (od / from 1.10.2011)

	S LUŽBA ZA ODNOSE Z JAVNOSTMI / PUBLIC 	
	RE LATIONS OFFICE
	 Pirc  Brigita	

	 ADMINISTRATIVNA PODPORA / 			
	 ADMINISTRATIVE SUPPORT
	 Anžin Marjana (od / from 1.9.2011)
	 Dobnikar  Francka	 	
	 Možina Katja (od / from 15.11.2011)
	 Vladić Marina (od / from 21.2.2011)

	S trokovna PODPORA / 			 
	T echnical SUPPORT
	 Husić  Muharem – Varnost in zdravje pri delu / Occupational 	
	 Health and Safety
	 Kapun Gregor – IT podpora / IT support

	TEHNIČNE  DELAVNICE / TECHNICAL 		
	SERVI CES  	
	 Pintar Vinko (vodja / head)	 	
	 Ambrož  Toni	 	
	 Babnik  Gregor		 	 	
	 Smole  Marjan 
	 Vidmar  Robert

SEKTOR ZA FINANČNO EKONOMSKE ZADEVE / 
FINANCE AND ACCOUNTING DEPARTMENT
Trtnik Aljoša – pomočnik direktorja / assistant director 

	R AČUNOVODSTVO / ACCOUNTING 
	 Štemberger Neda (vodja / head)
	 Gorenšek  Vedrana	
	 Jovanović Bojan	
	 Pintarič  Janja
	 Stritih  Radovan
	 Volovšek  Tanja

	P LAN IN ANALIZE / PLANNING AND ANALYSES
	 Dorić  Barbara (vodja / head)
	 Grebenc Tina (od / from 21.9.2011)
	 Mirič Maja
	 Mušič Vita (od / from 19.9.2011)
	 Pintar David 

TT SKUPINA / TT GROUP
Draganovič Alen (od / from 1.3.2011)

ŠTIPENDIJE / SCOLARSHIPS		
Golob Anja	 	 	
Grilc Miha
Miklavič Špela	 	
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INOVACIJE

Komisija za inovacije

Komisija za inovacije je 4-članska skupina treh uveljavljenih razi-
skovalcev inštituta in pravnice. Skrbi za inovacije, ki so plod razi-
skav na inštitutu samem, pa tudi tistih, ki nastanejo v sodelovanju z 
drugimi raziskovalnimi organizacijami, centri odličnosti in industrijo. 
Ključne naloge KZI so vodenje postopkov pri prevzemu službenih 
izumov, podaja mnenj in pomoč raziskovalcem v zvezi s patentni-
mi prijavami, sodelovanje pri vlaganju patentnih prijav na paten-
tne urade  ter sodelovanje v postopkih komercializacije patentov, 
skratka spremljanje izuma od njegovega nastanka do njegove pa-
tentne zaščite in komercializacije. 

Patenti

V letu 2011 je Kemijski inštitut vložil 14 patentnih prijav, in sicer 5 
domačih prijav, 1 PCT prijavo, 2 prijavi na Evropski patentni urad 
ter 6 tujih nacionalnih prijav (Avstrija, Nemčija, Italija in ZDA).
Podeljenih pa je bilo 8 slovenskih patentov, 1 patent je bil pode-
ljen v Bosni in Hercegovini, en patent pa pri Evropskem paten-
tnem uradu;  evropski patent “Visoko-produkcijski rekombinantni 
sevi kvasovk s spremenjeno galaktozno regulacijo transkripcije » 
izumiteljev  M. Novak Štagoj, S. Comino in R. Komela je bil validi-
ran v Nemčiji, Franciji, Veliki Britaniji in na Danskem.

Med podeljenimi patenti velja po mnenju KZI izpostaviti   »Po-
stopek za pripravo poliedričnih silseskvioksanov” izumiteljev M. 
Koželja, I. Jermana in B. Orla (slika na str. 168), ki predstavlja 
odličen rezultat in hkrati nadaljevanje dela skupine, ki je bila že 
uspešna pri prodaji dveh patentov v tujini. Sinteza poliedričnih 
silseskvioksanov je izredno zanimiva za polimerno industrijo, še 
posebej za industrijo premazov, saj lahko njihov dodatek v pre-
maze slednjim izboljša določene lastnosti .

Tudi znanje zaščiteno s patentom »Lepilo z dodatkom tekočega 
lesa in postopek njegove izdelave« izumiteljev  V. Tišler, S. Med-
veda  in M. Kunaverja je bilo v letošnjem letu uspešno preneseno 
v industrijo. Patent je pomemben zato, ker z obnovljivimi viri na-
domestimo v proizvodnji ivernih plošč do 30% lepila, ki se sicer 
pridobiva iz surove nafte. Največji dosežek pa je, da je emisija 
formaldehida zmanjšana za 50%.

INNOVATION

The Commission for Innovations

The Innovations Commission is a four-member team composed 
of three established researchers from the Institute and one lawyer. 
They oversee innovations achieved as a result of research at the 
Institute, as well as those made in cooperation with other research 
organisations, with Centres of Excellence and with the industry. The 
key tasks of the Innovations Commission are managing procedu-
res for the handover of official inventions, cooperating in submitting 
patent applications to patent offices, providing opinions for resear-
chers in relation to patent applications and participating in procedu-
res for the commercialization of patents. 

Patents

In 2011, the National Institute of Chemistry submitted 14 patent ap-
plications ¬– 5 in Slovenia, 1 PCT application, 2 applications to the 
European Patent Office and 6 foreign national applications (Austria, 
Germany, Italy and the USA).

8 Slovenian patents were awarded, 1 patent was awarded in Bosnia 
and Herzegovina, 1 patent at the European Patent Office and the 
European patent »Highly Productive Recombinant Yeast Strains with 
Modified Galactose-regulated Transcription« from the inventors M. 
Novak Štagoj, S. Comino and R. Komel was confirmed in Germany, 
France, Great Britain and Denmark.

According to the Innovations Commission, the awarded patent 
worthy of special attention is the »Procedure for Preparing Polyhe-
dral Silsesquioxanes« from inventors M. Koželj, I. Jerman and B. Orel 
(Figure, page 168), which is a continuation of the work of the group 
that already successfully sold two patents abroad. The synthesis of 
polyhedral silsesquioxanes is very interesting for the polymers indust-
ry, especially the coating industry because adding them to coatings 
can improve certain characteristics.

This year, the patent »An Adhesive with the Addition of Liquid Wood 
and the Process of its Preparation« from inventors V. Tišler, S. Med-
veda and M. Kunaver was successfully sold to the industry. The pa-
tent is important because up to 30% of the glue used in chipboard 
production, which is obtained from crude oil, can be replaced by 
renewable sources. The greatest achievement, however, is that the 
formaldehyde emission was reduced by 50%.

Kemijski inštitut je na 1. mestu po številu 
podeljenih patentov na osnovi nacionalnih 	
prijav v letu 2011. 

The National Institute of Chemistry ranks 
first in the number of patents granted based 
on national applications in 2011.
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Primer uporabe patenta za pridobitev vodoodbojnih lastnosti tekstila. A typical example of the use of the patent for obtaining Super Hydrophobic 

Textile Finishes. 

SKUPINA TT

Na področju prenosa tehnologij se inštitut povezuje z drugimi so-
rodnimi organizacijami. Z Inštitutom »Jozef Stefan« je tako Kemijski 
inštitut z namenom uspešnejše komeciralizacije znanja ter izobra-
ževanja na tem področju v letu 2010 ustanovil medinštitutsko sku-
pino za prenos tehnologij.

področja dejavnosti: 

•	 Zaščita industrijske lastnine, Pogodbe s podjetji: 	 	
dr. Špela Stres, Institut “Jožef Stefan” - IJS

•	 Spin-out podjetja: mag. Robert Blatnik, IJS
•	 Licenciranje: Alen Draganovič, dr. Levin Pal, IJS, KI
•	 Povezovanje z gospodarstvom, EU projekti: mag. Marjeta 

Trobec, dr. Tanja Zdolšek, France Podobnik, (vsi IJS)
•	 Večji dogodki, Informiranje, izobraževanja, konference: Lea 

Kane, IJS

The TT Group

The institute also links up with other related organisations in the field 
of transferring technologies. In 2010, for the purposes of successful 
commercialisation and education in this field, the National Institute of 
Chemistry, together with the Jožef Stefan Institute, established an 
inter-institute group for the transfer of technology.

The fields of activity: 

•	 the protection of industrial property, contracts with compani-
es: Špela Stres, PhD, IJS

•	 spin-out companies: Robert Blatnik, MSc, IJS
•	 licensing: Alen Draganovič, Levin Pal, PhD, IJS, NIC
•	 integration with the industry, EU projects: Marjeta Trobec, 

MSc, Tanja Zdolšek, PhD, France Podobnik (all IJS)
•	 larger events, informing, education and conferences: Lea 

Kane, IJS
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IZBRANA BIBLIOGRAFIJA v letu 2011

Selected Bibliography IN YEAR 2011

Leto / Year Št. objavljenih del
No. of published works

2007 237

2008 245

2009 252

2010 229

2011 295

Leto / Year Povprečni IF / Average IF

2007 2,754

2008 2,752

2009 2,781

2010 3,297

2011 3,339

Objavljena dela po letih 
(članki, knjige, poglavja, patenti)

Published works by years
(articles, books, chapters, patents)

Povprečni IF po letih

Average IF by year
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L 01
Laboratorij za računalniške 
bioznanosti in bioinformatiko
Laboratory for the Biocomputing and 
Bioinformatics

V celoti objavljeni članki (znanstveni, strokovni, poljudni)
Full Text articles

1. STARE, Jernej. A highly accurate, analytic potential 
energy surface of the hydrogendifluoride anion in the 

gas phase. Acta chim. slov.. [Tiskana izd.], 2011, vol. 58, no. 
3, str. 501-508, ilustr. [COBISS.SI-ID 4834586]

2. STARE, Jernej, HARTL, Monika, DAEMEN, Luke, 
ECKERT, Jürgen. The very short hydrogen bond in 

the pyridine N-oxide - trichloroacetic acid complex: an 
inelastic neutron scattering and computational study. Acta 
chim. slov.. [Tiskana izd.], 2011, vol. 58, no. 3, str. 521-527, 
ilustr. [COBISS.SI-ID 4834842]

3. MINOVSKI, Nikola, JEZIERSKA-MAZZARELLO, 
Aneta, VRAČKO, Marjan, ŠOLMAJER, Tomaž. 

Investigation of 6-fluoroquinolones activity against 
Mycobacterium tuberculosis using theoretical molecular 
descriptors : a case study. Cent. Eur. J. Chem. (Print), 2011, 
vol. 9, no. 5, str. 855-866, ilustr. [COBISS.SI-ID 4724506]

4. BORŠTNAR, Rok, REPIČ, Matej, KRŽAN, 
Mojca, MAVRI, Janez, VIANELLO, Robert. 

Irreversible inhibition of monoamine oxidase B by the 
antiparkinsonian medicines rasagiline and selegiline 
: a computational study. European journal of organic 
chemistry, 2011, vol. 2011, issue 32, str. 6419-6433, ilustr. 
[COBISS.SI-ID 4788506]

5. KRŽAN, Andrej, MAVRI, Janez. Atomic volume 
as a descriptor for carbon electronic structure 

and stability. J. org. chem., 2011, vol. 76, issue 6, str. 
1891-1893[COBISS.SI-ID 4662554]

6. PAHOVNIK, David, REVEN, Sebastjan, 
GRDADOLNIK, Jože, BORŠTNAR, Rok, MAVRI, 

Janez, ŽAGAR, Ema. Determination of the interaction 
between glimepiride and hyperbranched polymers in solid 
dispersions. J. pharm. sci., nov. 2011, vol. 100, iss. 11, str. 
4700-4709, ilustr.[COBISS.SI-ID 4713498]

7. BILIŠKOV, Nikola, KOJIĆ-PRODIĆ, Biserka, MALI, 
Gregor, MOLČANOV, Krešimir, STARE, Jernej. A 

partial proton transfer in hydrogen bond O-H [times] 
[times] [times] O in crystals of anhydrous potassium and 
rubidium complex chloranilates. J. phys. chem., A Mol. 
spectrosc. kinet. environ. gen. theory, 2011, vol. 115, no. 
14, str. 3154-3166. [COBISS.SI-ID 4646938]

8. ZIDAR, Jernej, MERZEL, Franci. Probing amyloid-
beta fibril stability by increasing ionic strengths. J. 

phys. chem., B Condens. mater. surf. interfaces biophys., 
2011, vol. 115, no. 9, str. 2075-2081 [COBISS.SI-ID 
4607258]

9. STARE, Jernej, MAVRI, Janez, GRDADOLNIK, Jože, 
ZIDAR, Jernej, MAKSIĆ, Zvonimir B., VIANELLO, 

Robert. Hydrogen bond dynamics of histamine monocation 
in aqueous solution : Car-Parrinello molecular dynamics 
and vibrational spectroscopy study. J. phys. chem., B 
Condens. mater. surf. interfaces biophys., 2011, vol. 115, 
no. 19, str. 5999-6010 [COBISS.SI-ID 4658202]

10. MINOVSKI, Nikola, VRAČKO, Marjan, 
ŠOLMAJER, Tomaž. Quantitative 

structure-activity relationship study of antitubercular 
fluoroquinolones. Molecular diversity, 2011, vol. 15, no. 2, 
str. 417-426, ilustr. [COBISS.SI-ID 4355354]

11. PERDIH, Andrej, SOLLNER DOLENC, Marija. 
Recent advances in the synthesis of unnatural 

[alpha]-amino acids - an updated version. Curr. org. chem., 
2011, vol. 15, no. 22, str. 3750-3799, ilustr. [COBISS.SI-ID 
3129713]

V celoti objavljeni prispevki s konferenc
Full Text Conference Contributions

12. BORŠTNAR, Rok. Molekularna simulacija 
ireverzibilne inhibicije monoaminooksidaze 

B = Molecular simulation of irreversible inhibition of 
monoamine oxidase B. V: KRAVANJA, Zdravko (ur.), 
BRODNJAK-VONČINA, Darinka (ur.), BOGATAJ, Miloš 
(ur.). Slovenski kemijski dnevi 2011, Portorož, 14-16 
september 2011. Maribor: FKKT, 2011, str. 1-8. [COBISS.
SI-ID 4882970] 

Monografije, sestavki in druga zaključena dela 
Monographs,  contributions and other finished works

13. BORŠTNIK, Branko. Fizika za študente visokih 
šol, (Zbirka izbranih poglavij iz fizike, 49). 1. 

natis. Ljubljana: DMFA - založništvo, 2011. 216 str., ilustr. 
ISBN 978-961-212-235-5. [COBISS.SI-ID 254807296] 

14. ANDERLUH, Marko, MRAVLJAK, Janez, 
SOVA, Matej, PERDIH, Andrej, PEČAR, Slavko. 

Medicinal chemistry III : laboratory practice and seminars. 
Ljubljana: Faculty of Pharmacy, 2011. III, 125 str., ilustr. 
ISBN 978-961-6378-42-0. [COBISS.SI-ID 258043648] 

Uredništva 
Editorships

15. Acta chimica slovenica. Mavri, Janez (član 
uredniškega odbora 2005-). [Tiskana izd.]. 

Ljubljana: Slovensko kemijsko društvo: =Slovenian 
Chemical Society, 1993-. ISSN 1318-0207. http://acta.
chem-soc.si/. [COBISS.SI-ID 14086149] 
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Mentorstva
Mentorship

16. MINOVSKI, Nikola, Šolmajer, Tomaž (mentor), 
Vračko Grobelšek, Marjan (komentor). Qsar 

study of fluoroquinolones as antitubercular agents 
using chemometric approaches : PhD thesis. Ljubljana: 
[N. Minovski], 2011. IV, 191 str., ilustr. [COBISS.SI-ID 
3026033] 

17. MINOVSKI, Nikola, Šolmajer, Tomaž (mentor), 
Vračko Grobelšek, Marjan (komentor). Qsar 

study of fluoroquinolones as antitubercular agents using 
chemometric approaches : PhD thesis. Ljubljana: [N. 
Minovski], 2011. 1 optični disk (CD-ROM). [COBISS.SI-ID 
256433920] 

18. FIJAN, Estera, Mavri, Janez (komentor). 
Vpliv devterirane vode na vezavo agonistov na 

histaminski receptor H2 = The influence of deuterium oxide 
on agonist binding to histamine H2 receptor subtype : 
diplomska naloga, (Diplomske naloge). Ljubljana: [E. Fijan], 
2011. VIII, 51 f., ilustr. [COBISS.SI-ID 3101553] 

L 02
Laboratorij za spektroskopijo 
materialov
Laboratory for the Spectroscopy of 
Materials

V celoti objavljeni članki (znanstveni, strokovni, poljudni)
Full Text Articles

1. OTÁHALOVÁ, Lenka, KAPLANOVÁ, Marie, 
KLANJŠEK GUNDE, Marta, PUCHTA, Miloš. 

Optical behaviour of copper phthalocyanine preparations 
for inkjet inks. Acta chim. slov.. [Tiskana izd.], 2011, vol. 
58, no. 2, str. 212-216. [COBISS.SI-ID 4699162]

2. KLANJŠEK GUNDE, Marta, IVANOVSKI, Vladimir, 
OREL, Boris. Dispersion analysis of polarized 

bulk reflectance spectra of potassium hydrogen succinate 
monocrystal. Acta chim. slov.. [Tiskana izd.], 2011, letn. 58, 
št. 3, str. 528-541, ilustr. [COBISS.SI-ID 4787482]

3. KULČAR, Rahela, FRIŠKOVEC, Mojca, KLANJŠEK 
GUNDE, Marta, KNEŠAUREK, Nina. Dynamic 

colorimetric properties of mixed thermochromic printing 
inks. Color. technol., 2011, vol. 127, no. 6, str. 411-417, 
ilustr. [COBISS.SI-ID 4831770]

4. ANŽLOVAR, Alojz, KOGEJ, Ksenija, CRNJAK 
OREL, Zorica, ŽIGON, Majda. Polyol mediated 

nano size zinc oxide and nanocomposites with poly(methyl 
methacrylate). Express polym. lett., 2011, vol. 5, no. 7, str. 
604-619 [COBISS.SI-ID 35003909] 

5. STAREŠINIČ, Marica, MUCK, Tadeja, STANIĆ, 
Maja, KLANJŠEK GUNDE, Marta. Development 

of image analysis procedures for evaluation of printed 
electronicsquality = Razvoj metod slikovne analize za oceno 
tiskovne prehodnosti tiskane elektronike. Inf. MIDEM, 
2011, letn. 41, št. 1, str. 12-17. [COBISS.SI-ID 2585712]

6. HAUPTMAN, Nina, KLANJŠEK GUNDE, Marta, 
KUNAVER, Matjaž, BEŠTER-ROGAČ, Marija. 

Influence of dispersing additives on the conductivity of 
carbon black pigment dispersion. JCT research, 2011, vol. 
8, no. 5, str. 553-561, ilustr. [COBISS.SI-ID 4640538]

7. AMBROŽIČ, Gabriela, ŠKAPIN, Srečo D., ŽIGON, 
Majda, CRNJAK OREL, Zorica. Poly(zinc 

dimethacrylate) as a precursor in the low-temperature 
formation of ZnO nanoparticles. J. colloid interface sci., 
2011, vol. 360, issue 2, str. 370-376, ilustr.[COBISS.SI-ID 
4665882]

8. KUNIČ, Roman, OREL, Boris, KRAINER, Aleš. An 
Assessment of the Impact of Accelerated Ageing on 

the Service Life of Bituminous Waterproofing Sheets. J. 
mater. civ. eng., 2011, vol. 23, no. 12, str. 1746-1754, ilustr.
[COBISS.SI-ID 5509985]

9. LUČIĆ LAVČEVIĆ, Magdi, TURKOVIĆ, Aleksandra, 
DUBČEK, Pavo, CRNJAK OREL, Zorica, OREL, 

Bojan, BERNSTORFF, Sigrid. GISAXS view of induced 
morphological changes in nanostructured CeVO [sub] 4 
thin films. J. nanomater., 2011, vol. 2011, str. 303808-1-
303808-7, ilustr. [COBISS.SI-ID 4561690] 

10. TURKOVIĆ, Aleksandra, IVANDA, Mile, BITENC, 
Marko, CRNJAK OREL, Zorica. Influence 

of lithium on nanosized films of Fe[sub]2O[sub]3. J. 
nanomater., 2011, vol. 2011, str. 967307-1-967307-8, 
ilustr. [COBISS.SI-ID 4537882] 

11. TOMŠIČ, Brigita, KRIŽMAN LAVRIČ, Pavla, 
SIMONČIČ, Barbara, OREL, Boris, JOCIĆ, 

Dragan. Sol-gel technology for functional finishing of PES 
fabric by stimuli-responsive microgel. J. sol-gel sci. technol., 
2011, vol. , no. , 14 f., ilustr.[COBISS.SI-ID 2673776]

12. AMBROŽIČ, Gabriela, CRNJAK OREL, Zorica, 
ŽIGON, Majda. Microwave-assisted non-aqueous 

synthesis of ZnO nanoparticles = Sinteza nanodelcev 
ZnO v nevodnem mediju pod vplivom mikrovalov. Mater. 
tehnol., 2011, letn. 45, št. 3, str. 173-177. [COBISS.SI-ID 
857258]

13. ANŽLOVAR, Alojz, CRNJAK OREL, Zorica, 
ŽIGON, Majda. Sub micrometer and nano ZnO as 

filler in PMMA materials = Submikrometerski in nano ZnO 
kot polnilo v PMMA-materialih. Mater. tehnol., 2011, letn. 
45, št. 3, str. 269-274. [COBISS.SI-ID 860842]

14. BITENC, Marko, CRNJAK OREL, Zorica. 
Hydrothermal growth of Zn5(OH)6(CO3)2 

and its thermal transformation into porous ZnO film 
used for dye-sensitized solar cells = Hidrotermalna rast 
Zn5(OH)6(CO3)2 s termično transformacijo v porozno 
plast ZnO, uporabljeno za elektrokemijske sončne celice. 
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Mater. tehnol., 2011, letn. 45, št. 3, str. 287-292. [COBISS.
SI-ID 861354]

15. HAJZERI, Metka, ČOLOVIĆ, Marija, ŠURCA 
VUK, Angela, POSSET, Uwe, OREL, Boris. Semi-

solid gel electrolytes for electrochromic devices = Poltrdni 
gelski elektroliti za elektrokromne naprave. Mater. tehnol., 
2011, vol. 45, no. 5, str. 433-438, ilustr. [COBISS.SI-ID 
4816410]

16. PODBRŠČEK, Peter, DRAŽIĆ, Goran, 
ANŽLOVAR, Alojz, CRNJAK OREL, Zorica. The 

preparation of zinc silicate/ZnO particles and their use as 
an efficient UV absorber. Mater. res. bull.. [Print ed.], 2011, 
vol. 46, issue 11, str. 2105-2111, ilustr. [COBISS.SI-ID 
4738074]

17. JANA, Sunirmal, ŠURCA VUK, Angela, 
MALLICK, Aparajita, OREL, Boris, BISWAS, 

Prasanta Kumar. Effect of boron doping on optical 
properties of sol-gel based nanostructured zinc oxide films 
on glass. Mater. res. bull.. [Print ed.], 2011, vol. 46, no. 12, 
str. 2392-2397, ilustr. [COBISS.SI-ID 4835610]

18. AMBROŽIČ, Gabriela, ŠKAPIN, Srečo D., ŽIGON, 
Majda, CRNJAK OREL, Zorica. The formation 

of zinc oxide nanoparticles from zinc acetylacetonate 
hydrate intert-butanol : a comparative mechanistic study 
with isomeric C4 alcohols as the media. Mater. res. bull.. 
[Print ed.], 2011, vol. 46, issue 12, str. 2497-2501, ilustr. 
[COBISS.SI-ID 4765210] 

19. VIŠIĆ, Bojana, DOMINKO, Robert, KLANJŠEK 
GUNDE, Marta, HAUPTMAN, Nina, ŠKAPIN, 

Srečo D., REMŠKAR, Maja. Optical properties of exfoliated 
MoS[sub]2 coaxial nanotubes - analogues of graphene. 
Nanoscale research letters, 2011, vol. 6, no. 1, str. 593-1-
593-6 [COBISS.SI-ID 25352743]

20. VESEL, Alenka, MOZETIČ, Miran, PANJAN, 
Peter, HAUPTMAN, Nina, KLANJŠEK GUNDE, 

Marta, BALAT-PICHELIN, Marianne. Interaction of 
hydrogen plasma with carbon-tungsten composite layer. 
Nucl. Eng. Des.. [Print ed.], 2011, vol. 241, no. 4, str. 1255-
1260 [COBISS.SI-ID 24572711]

21. TOMŠIČ, Brigita, KLEMENČIČ, Danijela, 
SIMONČIČ, Barbara, OREL, Boris. Influence of 

antimicrobial finishes on the biodeterioration of cotton 
and cotton/polyester fabrics: Leaching versus bio-barrier 
formation. Polym. degrad. stab.. [Print ed.], 2011, vol. 96, 
no. 7, str. 1286-1296, ilustr. [COBISS.SI-ID 2556272]

22. JERMAN, Ivan, ŠURCA VUK, Angela, KOŽELJ, 
Matjaž, ŠVEGL, Franc, OREL, Boris. Influence 

of amino functionalised POSS additive on the corrosion 
properties of(3-glycidoxypropyl)trimethoxysilane coatings 
on AA 2024 alloy : Ivan Jerman ... [et al.]. Prog. org. coat.. 
[Print ed.], 2011, vol. 72, issue 3, str. 334-342, ilustr. 
[COBISS.SI-ID 4764698] 

23. KRAUS-OPHIR, Shlomit, JERMAN, Ivan, OREL, 
Boris, MANDLER, Daniel. Symmetrical thiol 

functionalized polyhedral oligomeric silsesquioxanes as 

building blocks for LB films. Soft matter, 2011, vol. 7, iss. 
19, str. 8862-8869, ilustr.[COBISS.SI-ID 4783642]

24. JERMAN, Ivan, MIHELČIČ, Mohor, 
VERHOVŠEK, Dejan, KOVAČ, Janez, OREL, 

Boris. Polyhedral oligomeric silsesquioxane trisilanols 
as pigment surface modifiers for fluoropolymer based 
Thickness Sensitive Spectrally Selective (TSSS) paint 
coatings. Sol. energy mater. sol. cells. [Print ed.], 2011, vol. 
95, iss. 2, str. 423-431, doi: 10.1016/j.solmat.2010.08.005. 
[COBISS.SI-ID 4603162] 

25. KUNIČ, Roman, MIHELČIČ, Mohor, OREL, Boris, 
SLEMENIK PERŠE, Lidija, BIZJAK, Aleš, KOVAČ, 

Janez, BRUNOLD, Stefan. Life expectancy prediction 
and application properties of novel polyurethane based 
thickness sensitive and thickness insensitive spectrally 
selective paintcoatings for solar absorbers. Sol. energy 
mater. sol. cells. [Print ed.], 2011, letn. 95, št.11, str. 2965-
2975, ilustr. [COBISS.SI-ID 5509729]

26. ČOLOVIĆ, Marija, JERMAN, Ivan, GABERŠČEK, 
Miran, OREL, Boris. POSS based ionic liquid as 

an electrolyte for hybrid electrochromic devices. Sol. energy 
mater. sol. cells. [Print ed.], 2011, vol. 95, issue 12, str. 
3472-3481. [COBISS.SI-ID 4830746]

27. KLANJŠEK GUNDE, Marta, FAKTOR, Darijan, 
ČEKADA, Miha, PASKVALE, Srečko, PANJAN, 

Peter, SUŠIN, Barbara, HAUPTMAN, Nina, FRIŠKOVEC, 
Mojca. Polprepustne hologramske folije za zaščito 
dokumentov. Vakuumist, 2011, letn. 31, št. 1, str. 8-14, 
ilustr. [COBISS.SI-ID 4626458] 

28. FRIŠKOVEC, Mojca, KULČAR, Rahela, 
HAUPTMAN, Nina, VESEL, Alenka, KLANJŠEK 

GUNDE, Marta. Svetolobna obstojnost termokromnih 
odtisov = Light fastness of thermochromic prints. 
Vakuumist, 2011, letn. 31, št. 2, str. 9-13. [COBISS.SI-ID 
24895271] 

29. ŽVEGLIČ, Maša, KLANJŠEK GUNDE, Marta. 
Tiskarski materiali za tiskano elektroniko = 

Printing materials for printed electronics. Vakuumist, 
2011, letn. 31, št. 3, str. 4-7. [COBISS.SI-ID 25298983] 

30. ELERŠIČ, Kristina, PIČMAN, Matevž, 
HAUPTMAN, Nina, CVELBAR, Uroš, MOZETIČ, 

Miran. Interaction of oxygen species With graphene and 
pyrolytic-graphite surfaces. IEEE trans. plasma sci.. [Print 
ed.], 2011, no.11, part 1, str. 2812-2813 [COBISS.SI-ID 
25264423]

31. FRIŠKOVEC, Mojca, KULČAR, Rahela, 
KLANJŠEK GUNDE, Marta. Odpornost 

termokromnih tiskarskih barv. Grafičar (Ljubl.), april 2011, 
[Št.] 2, str.22-27. [COBISS.SI-ID 4648474] 

32. ŽVEGLIČ, Maša, HAUPTMAN, Nina, MAČEK, 
Marijan, KLANJŠEK GUNDE, Marta. Screen-

printed electrically conductive functionalities in paper 
substrates = Elektroprevodne oblike, pripravljene s 
sitotiskom na papirnih podlagah. Mater. tehnol., 2011, vol. 
45, no. 6, str. 627-632. [COBISS.SI-ID 4875546]
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33. VIDMAR, Tjaša, MUCK, Tadeja, KLANJŠEK 
GUNDE, Marta. Določitev optimalnih lastnosti 

tiskovnih materialov za tisk elektronike = Defining optimal 
properties of printing substrates for printed electronics. 
Papir (Ljublj.), nov. 2011, letn. 39, št. 6, str. 43-46, ilustr. 
[COBISS.SI-ID 8814420] 

V celoti objavljeni prispevki s konferenc
Full Text Conference Contributions

34. JAPIĆ, Dajana, MAVER, Tina, STANA-
KLEINSCHEK, Karin, CRNJAK OREL, Zorica. 

In-situ prepaparation of Zn0 and ZnO/silica particles on 
different fibers. V: 4th BBBB-Bosphorus International 
Conference on Pharmaceutical Sciences: New trends 
in drug discovery, delivery systems and laboratory 
diagnostics, Bled, Slovenia, 29 September-01 October 
2011 : proceedings, (European journal of Pharmaceutical 
Sciences, Vol. 44, suppl. 1). Amsterdam [etc.]: Elsevier, 
2011, str. 147-148. [COBISS.SI-ID 4790298]

35. TOMŠIČ, Brigita, JERMAN, Ivan, OREL, Boris, 
SIMONČIČ, Barbara. Efficiency of silver based 

antimicrobial finish on cellulose fibres: covalently versus 
physically bonded silver. V: ADOLPHE, Dominique C. (ur.). 
11th World Textile Conference AUTEX 2011, 8-10 June 
2011, Mulhouse, France. Book of proceedings : 150 years of 
research and innovation in textile science. Mulhouse: Ecole 
Nationale Supérieure d'Ingénieurs Sud-Alsace, 2011, str. 
1062-1068, ilustr. [COBISS.SI-ID 2577264] 

36. KLANJŠEK GUNDE, Marta, URBAS, Raša, 
SEVER ŠKAPIN, Andrijana, FRIŠKOVEC, Mojca. 

Photobiological safety of radiation curing lamp sources 
applied for printing. V: 10[th] Seminar in Graphic Arts, 
19th - 21th September 2011, Pardubice. Conference 
proceedings. Pardubice: University of Pardubice, 
Department of Graphic Arts and Photophysics, 2011, str. 
37-42. [COBISS.SI-ID 4796442] 

37. VIDMAR, Tjaša, KLANJŠEK GUNDE, Marta, 
PLEVNJAK, Janja, MUCK, Tadeja, STAREŠINIČ, 

Marica, GOLOB, Gorazd, MAČEK, Marijan. Paper based 
substrates for printable electronics applications. V: 
10[th] Seminar in Graphic Arts, 19th - 21th September 
2011, Pardubice. Conference proceedings. Pardubice: 
University of Pardubice, Department of Graphic Arts and 
Photophysics, 2011, str. 147-151. [COBISS.SI-ID 4796698] 

38. ŽVEGLIČ, Maša, PLEVNJAK, Janja, 
HAUPTMAN, Nina, MAČEK, Marijan, MUCK, 

Tadeja, GOLOB, Gorazd, STAREŠINIČ, Marica, KLANJŠEK 
GUNDE, Marta. The properties of printed capacitor 
in dependence on printing and curing conditions. V: 
10[th] Seminar in Graphic Arts, 19th - 21th September 
2011, Pardubice. Conference proceedings. Pardubice: 
University of Pardubice, Department of Graphic Arts and 
Photophysics, 2011, str. 152-156. [COBISS.SI-ID 4796954] 

39. PONDELAK, Andreja, SEVER ŠKAPIN, 
Andrijana, URBAS, Raša, KLANJŠEK GUNDE, 

Marta. Photocatalytically active printing ink based 
the redox dye 2,6-dichloroindophenol. V: MOZETIČ, 
Miran (ur.), CVELBAR, Uroš (ur.). 4th International 

Conference on Advanced Plasma Technologies (iCAPT-IV) 
with Workshop on Plasma Synthesis and Applications 
of Nanomaterials & 112th IUVSTA Executive Council 
Meeting, September 9th [i. e.] 11th - September 13th 2011, 
Strunjan, Slovenia. Conference proceedings. Ljubljana: 
Slovenian Society for Vacuum Technique: = DVTS - Društvo 
za vakuumsko tehniko Slovenije, 2011, str. 187-192, ilustr. 
[COBISS.SI-ID 1818215] 

40. MAČEK, Marijan, ŽVEGLIČ, Maša, KLANJŠEK 
GUNDE, Marta, MUCK, Tadeja, PLEVNJAK, 

Janja, MIHELIČ, Nejc, GOLOB, Gorazd, URBAS, Raša, 
STAREŠINIČ, Marica. Influence of printing parameters on 
electrical properties of a three-layered passive electronic 
element. V: International Conference and Exhibition for 
the Organc and Printed Electronics Industry, June 28 - 
June 30, 2011, Messe Frankfurt, Germany. LOPE-C : Large-
area, organic & printed electronics convention. Frankfurt: 
OE-A: = Organic and Printed Electronics Association, 2011, 
str. 275-277, ilustr. [COBISS.SI-ID 4758554] 

41. MUCK, Tadeja, VIDMAR, Tjaša, STAREŠINIČ, 
Marica, GOLOB, Gorazd, KLANJŠEK GUNDE, 

Marta, MAČEK, Marijan. Suitability of different papers 
for printable electronics applications. V: International 
Conference and Exhibition for the Organc and Printed 
Electronics Industry, June 28 - June 30, 2011, Messe 
Frankfurt, Germany. LOPE-C : Large-area, organic & 
printed electronics convention. Frankfurt: OE-A: = Organic 
and Printed Electronics Association, 2011, str. 283-285. 
[COBISS.SI-ID 2588016] 

42. FRIŠKOVEC, Mojca, KULČAR, Rahela, 
KLANJŠEK GUNDE, Marta. Uporaba 

termokromnih tiskarskih barv na embalaži za pijače. 
V: SIMONČIČ, Barbara (ur.), GREGOR-SVETEC, Diana 
(ur.), FORTE-TAVČER, Petra (ur.). 42. simpozij o novostih 
v tekstilstvu, 2. junij 2011, Ljubljana in 6. simpozij 
o novostih v grafiki, 2. junij 2011, Ljubljana. Nove 
tehnologije - da ali ne?. Ljubljana: Naravoslovnotehniška 
fakulteta, Oddelek za tekstilstvo, 2011, str. 263-268, ilustr. 
[COBISS.SI-ID 4759066] 

43. PLEVNJAK, Janja, MUCK, Tadeja, KLANJŠEK 
GUNDE, Marta. Karakterizacija površine 

pasivnih elektronskih struktur. V: SIMONČIČ, Barbara 
(ur.), GREGOR-SVETEC, Diana (ur.), FORTE-TAVČER, 
Petra (ur.). 42. simpozij o novostih v tekstilstvu, 2. junij 
2011, Ljubljana in 6. simpozij o novostih v grafiki, 2. junij 
2011, Ljubljana. Nove tehnologije - da ali ne?. Ljubljana: 
Naravoslovnotehniška fakulteta, Oddelek za tekstilstvo, 
2011, str. 306-310, ilustr. [COBISS.SI-ID 2584944] 

44. VIDMAR, Tjaša, MUCK, Tadeja, KLANJŠEK 
GUNDE, Marta. Papir, nosilec tiskane 

elektronike. V: SIMONČIČ, Barbara (ur.), GREGOR-
SVETEC, Diana (ur.), FORTE-TAVČER, Petra (ur.). 
42. simpozij o novostih v tekstilstvu, 2. junij 2011, 
Ljubljana in 6. simpozij o novostih v grafiki, 2. junij 
2011, Ljubljana. Nove tehnologije - da ali ne?. Ljubljana: 
Naravoslovnotehniška fakulteta, Oddelek za tekstilstvo, 
2011, str. 339-347, ilustr. [COBISS.SI-ID 2584688] 
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45. SLEMENIK PERŠE, Lidija, MIHELČIČ, Mohor, 
OREL, Boris. The influence of the PVC ratio of 

various dispersing agents on the rheological properties 
of specially selective paint coatings for solar thermal 
application. V: SJÖDQVIST, Mia (ur.). Papers presented at 
the Nordic Rheology Conference, Helsinki, Finland, June 
8-10, 2011 : general papers and papers from the special 
session on Polymer solution, suspensions and melts, 
(Annual transactions, vol. 19). Brabrand: Nordic Rheology 
Society, 2011, 2011, vol. 19, str. 253-261, ilustr. [COBISS.
SI-ID 4706330] 

46. ŽVEGLIČ, Maša, HAUPTMAN, Nina, KLANJŠEK 
GUNDE, Marta, MAČEK, Marijan, PLEVNJAK, 

Janja, VIDMAR, Tjaša, MIHELIČ, Nejc, MUCK, Tadeja, 
GOLOB, Gorazd. Electrical properties of capacitors 
printed on different paper substrates. V: BRATINA, Gvido 
(ur.), ŠORLI, Iztok (ur.). 47th International Conference 
on Microelectronics, Devices and Materials and the 
Workshop on Organic Semiconductors, Technologies and 
Devices, September 28 - September 30, 2011, Ajdovščina, 
Slovenia. Proceedings. Ljubljana: MIDEM - Society for 
Microelectronics, Electronic Components and Materials, 
2011, str. 131-134, ilustr. [COBISS.SI-ID 4795674] 

47. MALOVRH REBEC, Katja, KLANJŠEK GUNDE, 
Marta, KOBAV, Matej Bernard, BIZJAK, Grega. 

Vpliv svetlečih diod na tvorjenje melatonina in poškodbe 
mrežnice. V: ORGULAN, Andrej (ur.). Sodobni svetlobni 
sistemi : zbornik posvetovanja : proceedings. Maribor: 
Slovensko društvo za razsvetljavo, 2011, str. 77-90, ilustr. 
[COBISS.SI-ID 4812314] 

48. URBAS, Raša, ROZMAN, Jana, KLANJŠEK 
GUNDE, Marta. Screen printing with effective 

printing inks. V: ENLUND, Nils (ur.), LOVREČEK, Mladen 
(ur.). Advances in printing and media technology : 
[proceedings of the 38th International research conference 
iarigai, Budapest-Debrecen, Hungary, September 2011]. 
Vol. 38. Darmstadt: International Association of Research 
Organizations for the Information, Media and Graphic Arts 
Industries, 2011, 2011, str. 183-189, ilustr. [COBISS.SI-ID 
4923930] 

49. KLANJŠEK GUNDE, Marta, MAČEK, Marijan, 
ŽVEGLIČ, Maša, MUCK, Tadeja, VIDMAR, Tjaša, 

PLEVNJAK, Janja, HAUPTMAN, Nina, URBAS, Raša, 
GOLOB, Gorazd, STAREŠINIČ, Marica. Electrical and print 
quality of flat-plate capacitor screen-printed on paper. V: 
ENLUND, Nils (ur.), LOVREČEK, Mladen (ur.). Advances 
in printing and media technology : [proceedings of the 
38th International research conference iarigai, Budapest-
Debrecen, Hungary, September 2011]. Vol. 38. Darmstadt: 
International Association of Research Organizations for 
the Information, Media and Graphic Arts Industries, 2011, 
2011, str. 231-236, ilustr. [COBISS.SI-ID 4924186] 

50. PANÁK, Ondrej, JAŠÚREK, Bohumil, VALIŠ, 
Jan, KAPLANOVÁ, Marie, KLANJŠEK GUNDE, 

Marta. Printability of thermochromic offset inks and their 
interactions with dampening solution. V: ENLUND, Nils 
(ur.), LOVREČEK, Mladen (ur.). Advances in printing and 
media technology : [proceedings of the 38th International 
research conference iarigai, Budapest-Debrecen, Hungary, 
September 2011]. Vol. 38. Darmstadt: International 
Association of Research Organizations for the Information, 

Media and Graphic Arts Industries, 2011, 2011, str. 277-
283, ilustr. [COBISS.SI-ID 4924442] 

Patenti in patentne prijave
Patents and Patent Applications

51. KOŽELJ, Matjaž, OREL, Boris, JERMAN, 
Ivan. Postopek za pripravo poliedričnih 

silseskvioksanov : SI 23292 (A), 2011-08-31. Ljubljana: 
Urad Republike Slovenije za intelektualno lastnino, 2011. 
30 str. [COBISS.SI-ID 4380186] 

52. SEVER ŠKAPIN, Andrijana, KLANJŠEK GUNDE, 
Marta, ŠKRLEP, Luka, URBAS, Raša, ŽIVEC, 

Petra. UV-indikatorska funkcionalna tiskarska barva : 
patent SI 23372 A. Ljubljana: Urad Republike Slovenije za 
intelektualno lastnino, 2011. 11 f., ilustr. [COBISS.SI-ID 
1841255] 

Uredništva
Editorships

53. World journal of engineering. Crnjak Orel, Zorica 
(član uredniškega odbora 2008-). Toronto: Sun 

Light Publishing Canada. ISSN 1708-5284. [COBISS.SI-ID 
4157466] 

Mentorstva
Mentorship

54. POTOČNIK, Petra, Klanjšek Gunde, Marta 
(mentor) Optične lastnosti premazov s 

kompleksnimi neorganskimi pigmenti : magistrsko delo. 
Ljubljana: [P. Potočnik Izgoršek], 2011. VIII, 79 f., ilustr. 
[COBISS.SI-ID 35627781] 

55. VATIČ, Nika, Klanjšek Gunde, Marta (mentor). 
Barvnometrična in termična optimizacija 

termokromnih kompozitov : diplomsko delo = Colorimetric 
and thermal optimisation of thermochromic composites. 
Ljubljana: [N. Vatič], 2011. XIV, 55 f., ilustr. [COBISS.SI-ID 
2632816] 

56. VIDMAR, Tjaša, Klanjšek Gunde, Marta 
(komentor). Določitev optimalnih lastnosti 

tiskovnih materialov za tisk elektronike : magistrsko delo 
= Defining optimal properties of printing substrates for 
printed electronics. Ljubljana: [T. Vidmar], 2011. XIV, 53 f., 
ilustr. [COBISS.SI-ID 2645360] 

57. KOLAK, Nataša, Klanjšek Gunde, Marta 
(komentor). Merjenje UV prepustnosti 

komercialnih folij različne sestave in različnih debelin 
: diplomsko delo = Measurement of UV transmittance 
of commercial films with different composition and 
thicknesses. Ljubljana: [N. Kolak], 2011. IX, 34 f., ilustr. 
[COBISS.SI-ID 2624112] 

58. HABJAN, Žiga, Likozar, Blaž (mentor), Crnjak 
Orel, Zorica (komentor). Vpliv morfologije 

cinkovega oksida na fotokatalizo : diplomsko delo. 
Ljubljana: [Ž. Habjan], 2011. VIII, 59 f., ilustr. [COBISS.
SI-ID 35446533] 
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L 03
Laboratorij za kemometrijo
Laboratory of Chemometrics

V celoti objavljeni članki (znanstveni, strokovni, poljudni)
Full Text Articles

1. ROY CHOUDHURY, Amrita, ŽUPERL, Špela, 
PASSAMONTI, Sabina, NOVIČ, Marjana. Structure 

elucidation of transmembrane proteins using public-
available databases and experimental data on competitive 
inhibition. Acta chim. slov.. [Tiskana izd.], 2011, vol. 58, 
no. 3, str. 385-392, ilustr. [COBISS.SI-ID 4798234]

2. ZUPAN, Jure, ŽUPERL, Špela. Linear vs. non-linear 
modelling. Case study : modelling of binding affinity 

of inhibitors to trypsin. Acta chim. slov.. [Tiskana izd.], 
2011, vol. 58, no. 3, str. 485-491, ilustr. [COBISS.SI-ID 
4798490]

3. FJODOROVA, Natalja Stanislavovna, NOVIČ, 
Marjana, DIANKOVA, Tamara. Optimization 

of pigment dyeing process of high performance fibers 
using feed-forward bottleneck neural networks mapping 
technique. Anal. chim. acta. [Print ed.], 31. okt. 2011, vol. 
705, iss. 1/2, str. 148-154, ilustr.[COBISS.SI-ID 4713754]

4. DRGAN, Viktor, KOTNIK, Darja, NOVIČ, Marjana. 
Optimization of gradient profiles in ion-exchange 

chromatography using computer simulation programs. 
Anal. chim. acta. [Print ed.], 31. okt. 2011, vol. 705, iss. 
1/2, str. 315-321, ilustr. [COBISS.SI-ID 4729626]

5. ŽUPERL, Špela, FORNASARO, Stefano, NOVIČ, 
Marjana, PASSAMONTI, Sabina. Experimental 

determination and prediction of bilitranslocase transport 
activity. Anal. chim. acta. [Print ed.], 31. okt. 2011, vol. 
705, iss. 1/2, str. 322-333. [COBISS.SI-ID 4723994]

6. MINOVSKI, Nikola, JEZIERSKA-MAZZARELLO, 
Aneta, VRAČKO, Marjan, ŠOLMAJER, Tomaž. 

Investigation of 6-fluoroquinolones activity against 
Mycobacterium tuberculosis using theoretical molecular 
descriptors : a case study. Cent. Eur. J. Chem. (Print), 2011, 
vol. 9, no. 5, str. 855-866, ilustr. [COBISS.SI-ID 4724506]

7. NANDI, Sisir, BAGCHI, Manish C. Activity 
prediction of some nontested anticancer 

compounds using GA-based PLS regression models. Chem. 
biol. drug des. (Print), okt. 2011, vol. 78, iss. 4, str. 587-
595, ilustr.. [COBISS.SI-ID 4775706]

8. LE ROUX, Antoine, KUZMANOVSKI, Igor, 
HABRANT, Damien, MEUNIER, Stéphane, 

BISCHOFF, Pierre, NADAL, Brice, THETIOT-LAURENT, 
Sophie A.-L., LE GALL, Thierry, WAGNER, Alain, NOVIČ, 
Marjana. Design and Synthesis of New Antioxidants 
Predicted by the Model Developed on aSet of Pulvinic Acid 
Derivatives. J. chem. inf. mod., 2011, vol. 51, no. 12, str. 
3050-3059. [COBISS.SI-ID 4862234] 

9. MAGALLANES, Jorge F., GARCIA-REIRIZ, A. 
G., LÍBERMAN, Sara, ZUPAN, Jure. Kohonen 

classification applying 'missing variables' criterion to 
evaluate the p-boronophenylalanine human-body-
concentration decreasing profile of boron neutron capture 
therapy patients. J. chemom., 2011, vol. 25, iss. 6, str. 340-
347. [COBISS.SI-ID 4714778]

10. FJODOROVA, Natalja Stanislavovna, NOVIČ, 
Marjana, RONCAGLIONI, Alessandra, 

BENFENATI, Emilio. Evaluating the applicability 
domain in the case of classification predictive models for 
carcinogenicity based on the counter propagation artificial 
neural network. J. comput.-aided mol. des., 2011, vol. 25, 
no. 12, str. 1147-1158. [COBISS.SI-ID 4861978]

11. FJODOROVA, Natalja Stanislavovna, NOVIČ, 
Marjana. Some findings relevant to the 

mechanistic interpretation in the case of predictive models 
for carcinogenicity based on the counter propagation 
artificial neural network. J. comput.-aided mol. des., 2011, 
vol. 25, no. 12, str. 1159-1169. [COBISS.SI-ID 4861722]

12. GARCIA-REIRIZ, A. G., MAGELLANES, 
Jorge Federico, VRAČKO, Marjan, ZUPAN, 

Jure, REICH, Silva, CICERONE, Daniel. Multivariate 
chemometric analysis of a polluted river of a megalopolis. J. 
environ. prot. (Irvine, Calif. Print), sep. 2011, vol. 2, no. 7, 
str. 903-914, ilustr. [COBISS.SI-ID 4786714] 

13. RANDIĆ, Milan, OREL, Rok. On numerical 
characterization of proteomics maps based on 

partitioning of 2-D maps into Voronoi regions. J. math. 
chem., sep. 2011, vol. 49, no. 8, str. 1759-1768, ilustr.. 
[COBISS.SI-ID 4757786]

14. PANEK, Jaroslaw J., MAZZARELLO, Riccardo, 
NOVIČ, Marjana, JEZIERSKA-MAZZARELLO, 

Aneta. Impact of Mercury(II) on proteinase K catalytic 
center : investigations via classical and Born-Oppenheimer 
molecular dynamics. Molecular diversity, 2011, vol. 15, 
issue 1, str. 215-226, ilustr.[COBISS.SI-ID 4434458]

15. MINOVSKI, Nikola, VRAČKO, Marjan, 
ŠOLMAJER, Tomaž. Quantitative 

structure-activity relationship study of antitubercular 
fluoroquinolones. Molecular diversity, 2011, vol. 15, no. 2, 
str. 417-426, ilustr.[COBISS.SI-ID 4355354]

16. NANDI, Sisir, BAGCHI, Manish C. In silico 
design of potent EGFR kinase inhibitors using 

combinatorial libraries. Mol. simul., mar. 2011, vol. 37, no. 
3, str. 196-209, ilustr. COBISS.SI-ID 4775962]

17. RANDIĆ, Milan, ZUPAN, Jure, BALABAN, 
Alexandru T., VIKIĆ-TOPIĆ, Dražen, PLAVŠIČ, 

Dejan. Graphical representation of proteins. Chem. Rev.. 
[Print ed.], 2011, vol. 111, no. 2, str. 790-862. [COBISS.
SI-ID 4616218]

18. TUŠAR, Marjan, BRENCE, Miran, HANŽIČ, 
Lucija, MLADENOVIČ, Ana. Študija uporabnosti 

pepela z rešetke iz Toplarne Celje v asfaltnih zmeseh. 
Mineral, nov. 2011, let. 4, št. 18, str. 46-48, ilustr. [COBISS.
SI-ID 4874010] 
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19. TUŠAR, Marjan, LENART, Stanislav, RAVNIKAR 
TURK, Mojca. Vpliv vlage v cestni konstrukciji na 

tvorbo trajnih deformacij. Mineral, december 2011, letn. 4, 
št. 19, str. 26-28. [COBISS.SI-ID 4887578] 

20. GARCIA-REIRIZ, A. G., MAGALLANES, Jorge F., 
ZUPAN, Jure, LÍBERMAN, Sara. Artificial neural 

networks to evaluate the boron concentration decreasing 
profile in Blood-BPA samples of BNCT patients. Appl. 
radiat. isotopes. [Print ed.], 2011, vol. 69, iss. 12, str. 1793-
1795. [COBISS.SI-ID 4923162]

V celoti objavljeni prispevki s konferenc
Full Text Conference Contributions

21. BRODNJAK-VONČINA, Darinka, CENCIČ-
KODBA, Zdenka, NOVIČ, Marjana. 

Chemometrics exploration of phospholipid fatty acids 
in erythrocyte membranes. V: NEMEČEK, Peter (ur.), 
ONDREJOVIČ, Miroslav (ur.). Proceedings : International 
Conference Applied Natural Sciences 2011, Papiernička 
- Častá, October 5 - 7. Trnava: University of SS. Cyril and 
Methodius, 2011, str. 23-28. [COBISS.SI-ID 15470102] 

22. CENCIČ-KODBA, Zdenka, BRODNJAK-
VONČINA, Darinka, ZUPANČIČ-KRALJ, Lucija, 

NOVIČ, Marjana. Določevanje sestave mašcobnih kislin 
in njihovih profilov v membranah rdečih krvnih celic 
= Determination of fatty acids profiles in erythrocite 
membranes. V: KRAVANJA, Zdravko (ur.), BRODNJAK-
VONČINA, Darinka (ur.), BOGATAJ, Miloš (ur.). Slovenski 
kemijski dnevi 2011, Portorož, 14-16 september 2011. 
Maribor: FKKT, 2011, 9 str. [COBISS.SI-ID 15323926] 

23. MOLLENHAUER, Konrad, PIERARD, N., TUŠAR, 
Marjan, MOUILLET, V., GABET, T., ŠUŠTERŠIČ, 

Ema. Razvoj in validacija laboratorijskih metod staranja, 
namenjenih za simulacijo staranja vgrajenih asfaltnih plasti 
= Development and validation of a laboratory methods 
aging method for the accelerated simulation of reclaimed 
asphalt. V: Zbornik referatov. Ljubljana: ZAS, Združenje 
asfalterjev Slovenije, 2011, 2011, str. 155-163. [COBISS.
SI-ID 4874522] 

Monografije, sestavki in druga zaključena dela 
Monographs,  contributions and other finished works

24. PREVOLNIK, Maja, ŠKORJANC, Dejan, 
ČANDEK POTOKAR, Marjeta, NOVIČ, 

Marjana. Application of arftificial neural networks in 
meat production and technology. V: SUZUKI, Kenji 
(ur.). Artificial neural networks - industrial and control 
engineering applications. Rijeka: InTech: Intech, cop. 2011, 
str. [223]-240. [COBISS.SI-ID 3566184] 

25. ZUPAN, Jure. Hierarhična mreža pomenov 
slovenskih glagolov. V: KRANJC, Simona (ur.). 

Meddisciplinarnost v slovenistiki, (Obdobja, Simpozij, = 
Symposium, 30). 1. natis. Ljubljana: Znanstvena založba 
Filozofske fakultete, 2011, 2011, str. 551-557. [COBISS.
SI-ID 4878618] 

26. RANDIĆ, Milan, VRAČKO, Marjan, NOVIČ, 
Marjana, PLAVŠIČ, Dejan. On uniform 

representation of proteins by distance matrix. V: PUTZ, 
Mihai V. (ur.). Quantum frontiers of atoms and molecules, 
(Chemistry research and applications). New York: Nova 
Science Publishers, cop. 2011, 2011, str. 521-538. [COBISS.
SI-ID 4818458] 

27. SLOVENKO, Henigman, BAŠELJ, Roman, 
BRITOVŠEK, Zvone, COTIČ, Zvonko, DONKO, 

Dejan, FORTUNA, Irena, JURGELE, Mitja, LAMUT, Tadej, 
LJUBIČ, Aleksander, NAGLIČ, Olga, PREŠEREN, Marijan, 
PROSEN, Janez, TUŠAR, Marjan, ŽMAVC, Janez. Asfalt. 
2. izd. Ljubljana: Združenje asfalterjev Slovenije, 2011. 
334 str., ilustr. ISBN 978-961-90448-9-6. [COBISS.SI-ID 
255955200] 

28. BONE, Pavel, JARIČ, Erika, BRAJKOVIČ, 
Brigita, KAMENŠEK-GAJŠEK, Majda, KREGAR, 

Saša, PODOBNIK, Andrej, STOPAR, Katja, TURK, Tom, 
VENCELJ, Maruša, KRAFOGEL, Bernarda (ur.), TRKOV, 
Joži (ur.). Biologija, Zbirka maturitetnih nalog z rešitvami 
2005-2010, (Maturitetni izpiti). 1. izd. Ljubljana: Državni 
izpitni center, 2011. 404 str., ilustr. ISBN 978-961-6322-
90-4. [COBISS.SI-ID 256633088] 

Doktorati, magisteriji, diplome
Ph.D., M.Sc. and B.Sc. Theses

29. STOPAR, Katja. Genetska diferenciacija 
klobučnjaških meduz z analizo genetskih 

markerjev iz mitohondrijske in jedrne DNA : doktorska 
disertacija = Genetic differentation of scyphozoan jellyfish 
revealed by analysis of mitochondrial and nuclear genetic 
markers : doctoral dissertation. Ljubljana: [K. Stopar], 
2011. XII, 92 f., [33] f. pril., ilustr. [COBISS.SI-ID 752503] 

30. MINOVSKI, Nikola. Qsar study of 
fluoroquinolones as antitubercular agents 

using chemometric approaches : PhD thesis. Ljubljana: 
[N. Minovski], 2011. IV, 191 str., ilustr. [COBISS.SI-ID 
3026033] 

Patenti in patentne prijave
Patents and Patent Application

31. TUŠAR, Marjan, BELIČIČ, Andrej, PREŠEREN, 
Marijan. Asfalt z dodanim PMMA/ATH : 

patentna prijava : P-201100092, 2011-03-18. Ljubljana: 
Urad Republike Slovenije za intelektualno lastnino, 2011. 6 
str., ilustr. [COBISS.SI-ID 4621850] 

Uredništva 
Editorships

32. VRAČKO, Marjan (ur.). Abstract book. Ljubljana: 
Kemijski inštitut: = National Institute of 

Chemistry, 2011. 113 str., ilustr. ISBN 978-961-6104-17-3. 
[COBISS.SI-ID 257261824] 

33. Acta chimica slovenica. Zupan, Jure (član 
uredniškega odbora 1995-), Novič, Marjana 

(gostujoči urednik 2009-). [Tiskana izd.]. Ljubljana: 
Slovensko kemijsko društvo: =Slovenian Chemical Society, 
1993-. ISSN 1318-0207. [COBISS.SI-ID 14086149] 
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34. Analytical letters. Zupan, Jure (član uredniškega 
odbora 2002-). New York: M. Dekker. ISSN 0003-

2719. [COBISS.SI-ID 24943360] 

35. Ars mathematica contemporanea. Randić, Milan 
(član uredniškega sveta 2008-). [Tiskana izd.]. 

Ljubljana: Društvo matematikov, fizikov in astronomov, 
2008-. ISSN 1855-3966. [COBISS.SI-ID 239049984] 

36. Current computer-aided drug design. Novič, 
Marjana (član uredniškega odbora 2010-). [Print 

ed.]. Hilversum: Bentham Science Publishers, 2005-. ISSN 
1573-4099. [COBISS.SI-ID 3181082] 

Mentorstva
Mentorship

37. MINOVSKI, Nikola, Šolmajer, Tomaž (mentor), 
Vračko Grobelšek, Marjan (komentor). Qsar 

study of fluoroquinolones as antitubercular agents 
using chemometric approaches : PhD thesis. Ljubljana: 
[N. Minovski], 2011. IV, 191 str., ilustr. [COBISS.SI-ID 
3026033] 

38. MINOVSKI, Nikola, Šolmajer, Tomaž (mentor), 
Vračko Grobelšek, Marjan (komentor). Qsar 

study of fluoroquinolones as antitubercular agents using 
chemometric approaches : PhD thesis. Ljubljana: [N. 
Minovski], 2011. 1 optični disk (CD-ROM). [COBISS.SI-ID 
256433920] 

39. PREVOLNIK, Maja, Novič, Marjana (komentor). 
Uporabnost NIR spektroskopije za določanje 

lastnosti mesa : doktorska disertacija. Maribor: [M. 
Prevolnik], 2011. IV, 142 f., [5] f. pril., graf. prikazi. 
[COBISS.SI-ID 2935340] 

L 04
Laboratorij za analizno kemijo 
Analytical Chemistry Laboratory

V celoti objavljeni članki (znanstveni, strokovni, poljudni)
Full Text Articles

1. ŠELIH, Vid Simon, ELTEREN, Johannes Teun van. 
Quantitative multi-element mapping of ancient 

glass using a simple and robust LA-ICP-MS rastering 
procedure in combination with image analysis. Anal. 
bioanal. chem., 2011, vol. 401, no. 2, str. 745-755 [COBISS.
SI-ID 4714010]

2. PFLIEGER, Maryline, GRGIĆ, Irena, KITANOVSKI, 
Zoran, NIETO, L., WORTHAM, Henri. The 

heterogeneous ozonation of pesticides adsorbed on 
mineral particles : validation of the experimental setup 
with trifluralin. Atmos. environ. (1994). [Print ed.], 2011, 
vol. 45, issue 39, str. 7127-7134, ilustr. [COBISS.SI-ID 
4782618], 

3. ŠALA, Martin, MAKUC, Damjan, KOLAR, Jana, 
PLAVEC, Janez, PIHLAR, Boris. Potentiometric 

and [sup]31P NMR spectroscopic studies on inositol 
phosphates and their interaction with iron(III) ions. 
Carbohydr. res.. [Print ed.], 2011, vol. 346, no. 4, str. 488-
494, [COBISS.SI-ID 34723589], 

4. TESAŘOVÁ, Eva, BALDRIANOVÁ, Lucie, 
STOCES, Matej, SVANCARA, Ivan, VYTŘAS, 

Karel, HOČEVAR, Samo B., OGOREVC, Božidar. 
Antimony powder-modified carbon paste electrodes for 
electrochemical strippingdetermination of trace heavy 
metals. Electrochim. acta. [Print ed.], 2011, vol. 56, no. 19, 
str. 6673-6677 [COBISS.SI-ID 4682778]

5. NIGOVIĆ, Biljana, HOČEVAR, Samo B.. Antimony 
film electrode for direct cathodic measurement of 

sulfasalazine. Electrochim. acta. [Print ed.], Dec. 2011, vol. 
58, str. 523-527, ilustr. [COBISS.SI-ID 4891162]

6. OVCA, Andrej, ELTEREN, Johannes Teun van, 
FALNOGA, Ingrid, ŠELIH, Vid Simon. Speciation of 

zinc in pumpkin seeds (Cucurbita pepo) and degradation of 
its species in the human digestive tract. Food chem.. [Print 
ed.], 2011, vol. 128, iss. 4, str. 839-846 [COBISS.SI-ID 
4179051]

7. KITANOVSKI, Zoran, GRGIĆ, Irena, VEBER, 
Marjan. Characterization of carboxylic acids 

in atmospheric aerosols using hydrophilicinteraction 
liquid chromatography tandem mass spectrometry. J. 
chromatogr., A, 2011, vol. 1218, issue 28, str. 4417-4425 
[COBISS.SI-ID 4657946]

8. ELTEREN, Johannes Teun van, ŠLEJKOVEC, 
Zdenka, ARČON, Iztok, BEESTON, Michael Philip, 

POHAR, Andrej. Multiple kinetic Langmuir modeling to 
predict the environmental behaviour of As(V) in soils. J. 
environ. monit. (Print), 2011, vol. 13, no. 6, str. 1625-1633 
[COBISS.SI-ID 35001349]

9. LYUBOMIROVA, Valentina, DJINGOVA, Rumyana, 
ELTEREN, Johannes Teun van. Fractionation of 

traffic-emitted Ce, La and Zr in road dusts. J. environ. 
monit. (Print), 2011, vol. 13, issue 6, str. 1823-1830 
[COBISS.SI-ID 4714522]

10. GLINŠEK, Sebastjan, MALIČ, Barbara, 
ROJAC, Tadej, FILIPIČ, Cene, BUDIČ, Bojan, 

KOSEC, Marija. KTaO[sub]3 ceramics prepared by the 
mechanochemically activated solid-state synthesis. J. Am. 
Ceram. Soc., 2011, vol. 94, issue 5, str. 1368-1373 [COBISS.
SI-ID 24386343]

11. MAČEK, Marjeta, LOGAR, Manca, BUDIČ, Bojan, 
SUVOROV, Danilo. Dielectric and microstructural 

study of the SrWO[sub]4, BaWO[sub]4, and CaWO[sub]4 
scheelite ceramics. J. Am. Ceram. Soc., 2011, vol. 94, no. 8, 
str. 2464-2472 [COBISS.SI-ID 24537639]

12. JOVANOVSKI, Vasko, GONZÁLES-PEDRO, 
Victoria, GIMENEZ, Sixto, AZACETA, Eneko, 

CABANERO, German, GRANDE, Hans, TENA-ZAERA, 
Ramon, BISQUERT, Juan. A sulfide/polysulfide-based ionic 
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liquid electrolyte for quantum dot-sensitized solar cells. J. 
Am. Chem. Soc., 2011, vol. 133, no. 50, str. 20156-20159. 
[COBISS.SI-ID 4863258] 

13. DÖBBELIN, Markus, JOVANOVSKI, Vasko, 
LLARENA, Irantzu, MARFIL, Luis J. Claros, 

CABAÑERO, Germán, RODRIGUEZ, Javier, MECERREYES, 
David. Synthesis of paramagnetic polymers using ionic 
liquid chemistry. Polymer chemistry. [Print ed.], 2011, vol. 
2, iss. 6, str. 1275-1278, [COBISS.SI-ID 4677146]

Monografije, sestavki in druga zaključena dela 
Monographs,  contributions and other finished works

14. GRGIĆ, Irena. Kemija okolja : zapiski predavanj za 
letni semester 2010/2011. Nova Gorica: Fakulteta 

za okoljske znanosti, 2011. [73] str., ilustr. [COBISS.SI-ID 
4893722] 

Uredništva 
Editorships

15. Acta chimica slovenica. Elteren, Johannes Teun 
van (član uredniškega odbora 2010-). [Tiskana 

izd.]. Ljubljana: Slovensko kemijsko društvo: =Slovenian 
Chemical Society, 1993-. ISSN 1318-0207. [COBISS.SI-ID 
14086149] 

16. American journal of biomedical sciences. 
Ogorevc, Božidar (član uredniškega odbora 2010). 

Sarasota (Fla.): New World Publishing International, 2009-. 
ISSN 1937-9080. [COBISS.SI-ID 4383002] 

Mentorstva
Mentorship

17. PEETERS, Kelly, Van Elteren, Johannes T. 
(komentor). Analytical research of archaeological 

bronze and brass artefacts from Celje : master thesis. 
Ljubljana: [K. Peeters], 2011. 84 str., ilustr., preglednice. 
[COBISS.SI-ID 35218437] 

L 05
Laboratorij za okoljske vede
in inženirstvo
Laboratory for Environmental Sciences 
and Engineering

V celoti objavljeni članki (znanstveni, strokovni, poljudni)
Full Text Articles

1. DROLC, Andreja, PINTAR, Albin. Measurement 
uncertainty evaluation and in-house method 

validation of the herbicide iodosulfuron-methyl-sodium 
in water samples by using HPLC analysis. Accredit. qual. 
assur., 2011, vol. 16, no. 1, str. 21-29. [COBISS.SI-ID 
4607514]

2. SEŽUN, Mija, GRILC, Viktor, ZUPANČIČ, Gregor 
Drago, MARINŠEK-LOGAR, Romana. Anaerobic 

digestion of brewery spent grain in a semi-continuous 
bioreactor : inhibition by phenolic degradation products. 
Acta chim. slov.. [Tiskana izd.], 2011, letn. 58, št. 1, str. 
158-166, ilustr. [COBISS.SI-ID 2833032]

3. NOVAK, Domen, STRES, Blaž, OSOJNIK ČRNIVEC, 
Ilja Gasan, ŠKRJANEC, Igor, MARINŠEK-LOGAR, 

Romana. General microbial community flexibility in 
biochemical methane potential assay is highly correlated 
to initial biogas production rates. Acta chim. slov.. [Tiskana 
izd.], 2011, letn. 58, št. 1, str. 171-175. [COBISS.SI-ID 
2832776]

4. GALLETTI, Camilla, DJINOVIĆ, Petar, SPECCHIA, 
Stefania, BATISTA, Jurka, LEVEC, Janez, PINTAR, 

Albin, SPECCHIA, Vito. Influence of the preparation 
method on the performance of Rh catalysts on CeO [sub] 2 
for WGS reaction. Catal. today. [Print ed.], 2011, vol. 176, 
no. 1, str. 336-339. [COBISS.SI-ID 4800538]

5. BISTAN, Mirjana, MARINŠEK-LOGAR, Romana, 
TIŠLER, Tatjana. Detection of estrogenic activity in 

Slovenian wastewaters by bioassay. Cent. Eur. j. biol., 2011, 
vol. 6, no. 5, str. 829-837, ilustr. [COBISS.SI-ID 4765722] 

6. DJINOVIĆ, Petar, OSOJNIK ČRNIVEC, Ilja Gasan, 
BATISTA, Jurka, LEVEC, Janez, PINTAR, Albin. 

Catalytic syngas production from greenhouse gasses: 
Performance comparison of Ru-Al [sub] 2O [sub] 3 and 
Rh-CeO [sub] 2 catalysts. Chem. eng. process.. [Print 
ed.], 2011, vol. 50, no. 10, str. 1054-1062. [COBISS.SI-ID 
4844826]

7. ŽGAJNAR GOTVAJN, Andreja, ZAGORC-
KONČAN, Jana, COTMAN, Magda. Fenton's 

oxidative treatment of municipal landfill leachate as an 
alternative to biological process. Desalination. [Print 
ed.], 2011, vol. 275, no. 1/3, str. 269-275 [COBISS.SI-ID 
34925829]

8. DJINOVIĆ, Petar, GALLETTI, Camilla, SPECCHIA, 
Stefania, SPECCHIA, Vito. CO methanation over 

Ru-Al [sub] 2O [sub] 3 catalysts : effects of Chloride doping 
on reaction activity and selectivity. Top. catal., 2011, vol. 
54, no. 16-18, str. 1042-1053. [COBISS.SI-ID 4845338]

9. NAKRST, Jana, BISTAN, Mirjana, TIŠLER, Tatjana, 
ZAGORC-KONČAN, Jana, DERCO, Ján, ŽGAJNAR 

GOTVAJN, Andreja. Comparison of Fenton's oxidation and 
ozonation for removal of estrogens. Water sci. technol., 
2011, vol. 63, no. 10, str. 2131-2137, [COBISS.SI-ID 
35108357] 

10. MENARD, Anja, DROBNE, Damjana, JEMEC, 
Anita. Ecotoxicity of nanosized TiO2. Review of 

in vivo data. Environ. pollut. (1987). [Print ed.], 2011, vol. 
159, issue 3, str. 677-684. [COBISS.SI-ID 6536057]

11. ZUPANČIČ, Gregor Drago, GRILC, Viktor. 
Potencial, ki še zdaleč ni izkoriščen. Embalaža, 

okolje, logistika, april 2011, št. 58, str. 33-35, ilustr. 
[COBISS.SI-ID 4647194] 
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12. RIBARIČ-LASNIK, Cvetka, GRABNER, Boštjan, 
ROMIH, Nadja, GRILC, Viktor, LAKOTA, Miran. 

Ocena onesnaženosti tal na področju Stare Cinkarne in 
na njenem vplivnem območju Celja ter predlog možnih 
ukrepov za sanacijo. Gospodarjenje z okoljem, 2011, letn. 
20, št. 77, str. 12-17. [COBISS.SI-ID 3109164] 

13. SCHÄFFER, Žiga, GRILC, Viktor. Regeneracija 
goriva iz usedlin gorivnih rezervoarjev petro-

trgovske verige. Gospodarjenje z okoljem, maj 2011, letn. 
20, št. 78, str. 9-11. [COBISS.SI-ID 4685082] 

14. VRTOVŠEK, Janez, COTMAN, Magda, PINTAR, 
Albin. Slovenski prispevek k racionalni rabi vode. 

Gradbenik, nov. 2011, let. 15, št. 11, str. 50-51, ilustr. 
[COBISS.SI-ID 4844058] 

15. OSOJNIK ČRNIVEC, Ilja Gasan, DJINOVIĆ, 
Petar, PINTAR, Albin. Pretvorba bioplina v 

sintezni plin s pomočjo heterogenih katalizatorjev na 
osnovi plemenitih kovin. Kemija v šoli in družbi, okt. 2011, 
let. 23, št. 3, str. 22-30, ilustr. [COBISS.SI-ID 4843034] 

V celoti objavljeni prispevki s konferenc
Full Text Conference Contributions

16. BISTAN, Mirjana, TIŠLER, Tatjana, PINTAR, 
Albin. Efficiency of photolytic/photocatalytic 

and catalytic wet air oxidation processes : study of BPA 
conversion, ecotoxicology and estrogenicity. V: VALANT, 
Matjaž (ur.), GARDONIO, Sandra (ur.), FABBRETTI, Elsa 
(ur.), PIRNAT, Urša (ur.). Slovenian-Italian Conference 
on Materials and Technologies for Sustainable Growth, 
Ajdovščina, 4-6 May 2011. Book of abstracts. Proceedings 
book. Nova Gorica: University, 2011, str. 9-13. [COBISS.
SI-ID 4657434] 

17. DJINOVIĆ, Petar, OSOJNIK ČRNIVEC, Ilja 
Gasan, LEVEC, Janez, PINTAR, Albin. CH [sub] 

4-CO [sub] 2 reforming of model biogas streams using 
2 % Rh-CeO [sub] 2 catalyst. V: VALANT, Matjaž (ur.), 
GARDONIO, Sandra (ur.), FABBRETTI, Elsa (ur.), PIRNAT, 
Urša (ur.). Slovenian-Italian Conference on Materials and 
Technologies for Sustainable Growth, Ajdovščina, 4-6 May 
2011. Book of abstracts. Proceedings book. Nova Gorica: 
University, 2011, str. 14-18. [COBISS.SI-ID 4659994] 

18. DROLC, Andreja, PINTAR, Albin. Uncertainty 
evaluation and in-house method validation of the 

herbicide iodosulfuron-methyl-sodium in water samples by 
using HPLC. V: VALANT, Matjaž (ur.), GARDONIO, Sandra 
(ur.), FABBRETTI, Elsa (ur.), PIRNAT, Urša (ur.). Slovenian-
Italian Conference on Materials and Technologies for 
Sustainable Growth, Ajdovščina, 4-6 May 2011. Book of 
abstracts. Proceedings book. Nova Gorica: University, 2011, 
str. 31-35. [COBISS.SI-ID 4656922] 

19. OSOJNIK ČRNIVEC, Ilja Gasan, DJINOVIĆ, 
Petar, LEVEC, Janez, PINTAR, Albin. Upgrading 

biogas to syngas, heterogeneous noble metal catalysts for 
CH [sub] 4 /CO [sub] 2 reforming. V: VALANT, Matjaž (ur.), 
GARDONIO, Sandra (ur.), FABBRETTI, Elsa (ur.), PIRNAT, 
Urša (ur.). Slovenian-Italian Conference on Materials and 
Technologies for Sustainable Growth, Ajdovščina, 4-6 May 

2011. Book of abstracts. Proceedings book. Nova Gorica: 
University, 2011, str. 51-55. [COBISS.SI-ID 4659482] 

20. TIŠLER, Tatjana, BISTAN, Mirjana, PINTAR, 
Albin, MARINŠEK-LOGAR, Romana. Occurence 

of estrogenicity in effluents. V: VALANT, Matjaž (ur.), 
GARDONIO, Sandra (ur.), FABBRETTI, Elsa (ur.), PIRNAT, 
Urša (ur.). Slovenian-Italian Conference on Materials and 
Technologies for Sustainable Growth, Ajdovščina, 4-6 May 
2011. Book of abstracts. Proceedings book. Nova Gorica: 
University, 2011, str. 93-98. [COBISS.SI-ID 4658970] 

21. VRTOVŠEK, Janez, RAVNJAK, Matjaž, PINTAR, 
Albin. A novel multifunctional system for 

ground water denitrification. V: VALANT, Matjaž (ur.), 
GARDONIO, Sandra (ur.), FABBRETTI, Elsa (ur.), PIRNAT, 
Urša (ur.). Slovenian-Italian Conference on Materials and 
Technologies for Sustainable Growth, Ajdovščina, 4-6 May 
2011. Book of abstracts. Proceedings book. Nova Gorica: 
University, 2011, str. 104-106. [COBISS.SI-ID 4658458] 

22. VRTOVŠEK, Janez, PINTAR, Albin, COTMAN, 
Magda. A novel system for greywater treatment/

reuse. V: VALANT, Matjaž (ur.), GARDONIO, Sandra (ur.), 
FABBRETTI, Elsa (ur.), PIRNAT, Urša (ur.). Slovenian-
Italian Conference on Materials and Technologies for 
Sustainable Growth, Ajdovščina, 4-6 May 2011. Book of 
abstracts. Proceedings book. Nova Gorica: University, 2011, 
str. 107-109. [COBISS.SI-ID 4689178] 

23. MAUČEC, Darja, NOVAK TUŠAR, Nataša, 
COTMAN, Magda, PINTAR, Albin, KAUČIČ, 

Venčeslav. Framework Mn in mesostructured silicate 
as catalyst for the decomposition of organic dye. V: 
Innovations in zeolites and ordered porous solids : 5th 
International FEZA Conference, Valencia, Spain, 3rd-7th 
July 2011. Valencia: [s. n.], 2011, str. 722-723, ilustr. 
[COBISS.SI-ID 4750106] 

24. DROLC, Andreja, PINTAR, Albin. A modelling 
approach to the estimation of analytical 

measurement uncertainty for determination of acetate by 
using ion chromatography. V: Measurement and testing in 
the service of society : the 4th international conference on 
metrology, May 23-24 2011, Jerusalem, Israel. [Jerusalem]: 
The Israeli Metrological Society, 2011, 4 str., ilustr. 
[COBISS.SI-ID 4702490] 

25. DROLC, Andreja, PINTAR, Albin. Uncertainty 
evaluation and in house method validation in the 

herbicide iodosulfuron-methyl-sodium in water sample 
by using HPLC analysis. V: Measurement and testing in 
the service of society : the 4th international conference on 
metrology, May 23-24 2011, Jerusalem, Israel. [Jerusalem]: 
The Israeli Metrological Society, 2011, 5 str., ilustr. 
[COBISS.SI-ID 4702234] 

26. BEZJAK, Rajko, GRILC, Viktor. Thermal recycling 
of waste glass wool insulation materials. V: 13th 

International Waste Management and Landfill Symposium, 
3-7 October 2011, S. Margherita di Pula (Cagliari), 
Sardinia, Italy. Proceedings : Sardinia 2011. [S. l.: s. n.], 
2011, 2011, str. [1-7]. [COBISS.SI-ID 4867354] 
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27. PINTAR, Albin. Efficient removal of emerging 
pollutants from wastewater by means of catalytic 

oxidation. V: ANTONIĆ JELIĆ, Tatjana (ur.), NOVAK 
TUŠAR, Nataša (ur.). Proceedings of the 4th Slovenian-
Croatian Symposium on Zeolites, 4th Croatian-Slovenian 
Sympozium on Zeolites : October 17-18, 2011, Ljubljana, 
Slovenia. Zagreb: Croatian Zeolite Association, 2011, str. 
28-32, ilustr. [COBISS.SI-ID 4833562] 

28. MAJCEN, Nineta, KOLAR, Mitja, DROLC, 
Andreja, BENEDIK, Ljudmila, ŠNUDERL, 

Katja, TURNŠEK, Urška, INKRET, Monika, BRODNJAK-
VONČINA, Darinka. Prvo desetletje TrainMiC programa 
v slovenskem prostoru = The first decade of TrainMiC 
programme in Slovenia. V: KRAVANJA, Zdravko (ur.), 
BRODNJAK-VONČINA, Darinka (ur.), BOGATAJ, Miloš 
(ur.). Slovenski kemijski dnevi 2011, Portorož, 14-16 
september 2011. Maribor: FKKT, 2011, 4 str. [COBISS.
SI-ID 15328278] 

29. TIŠLER, Tatjana, BISTAN, Mirjana, PINTAR, 
Albin, DOLENC, Darko, TREBŠE, Polonca. 

Strupenost in estrogenost organskih UV filtrov na vodne 
organizme = Toxicity and estrogenicity of organic UV 
filters to aquatic organisms. V: KRAVANJA, Zdravko (ur.), 
BRODNJAK-VONČINA, Darinka (ur.), BOGATAJ, Miloš 
(ur.). Slovenski kemijski dnevi 2011, Portorož, 14-16 
september 2011. Maribor: FKKT, 2011, 8 str. [COBISS.
SI-ID 1994235] 

30. OSOJNIK ČRNIVEC, Ilja Gasan, PINTAR, 
Albin. Bioplinski potencial trdnih odpadkov iz 

ekstrakcije plodov navadnega šipka (Rosa Canina L.) = 
Biogas potential of solid waste from the production of dog 
rose (Rosa Canina L.) fruit extract. V: KRAVANJA, Zdravko 
(ur.), BRODNJAK-VONČINA, Darinka (ur.), BOGATAJ, 
Miloš (ur.). Slovenski kemijski dnevi 2011, Portorož, 14-16 
september 2011. Maribor: FKKT, 2011, str. 1-6. [COBISS.
SI-ID 4810778] 

31. OSOJNIK ČRNIVEC, Ilja Gasan, DJINOVIĆ, 
Petar, LEVEC, Janez, PINTAR, Albin. Sinteza 

temperaturno obstojnih CeO[spodaj]2/Zr0[spodaj]2 
nosilcev z visoko specifično površino za uporabo v suhem 
reformingu metana = Synthesis of thermally stable high 
surface area Ce0[sub]2/Zr0[sub]2 supports for methane 
dry reforming. V: KRAVANJA, Zdravko (ur.), BRODNJAK-
VONČINA, Darinka (ur.), BOGATAJ, Miloš (ur.). Slovenski 
kemijski dnevi 2011, Portorož, 14-16 september 2011. 
Maribor: FKKT, 2011, str. 1-6. [COBISS.SI-ID 4811546] 

32. DROLC, Andreja, PINTAR, Albin. Validacija 
metode za določanje vsebnosti herbicida 

jodosulfurona v vodi s tekočinsko kromatografijo visoke 
ločljivosti = Validation of a method for determination 
of the herbicide iodosulfuron in water samples by using 
high performance liquid chromatography. V: KRAVANJA, 
Zdravko (ur.), BRODNJAK-VONČINA, Darinka (ur.), 
BOGATAJ, Miloš (ur.). Slovenski kemijski dnevi 2011, 
Portorož, 14-16 september 2011. Maribor: FKKT, 2011, str. 
1-7. [COBISS.SI-ID 4811034] 

33. DJINOVIĆ, Petar, OSOJNIK ČRNIVEC, 
Ilja Gasan, LEVEC, Janez, PINTAR, Albin. 

Vpliv reakcijskih pogojev na delovanje 3 % Ru/[gama]-
Al[spodaj]20[spodaj]3 katalizatorja pri suhem reformingu 
simuliranega bioplina = Influence of experimental 
conditions on the performance of 3% Ru/[gamma]-
Al[sub]20[sub]3 catalyst during dry reforming of model 
biogas streams. V: KRAVANJA, Zdravko (ur.), BRODNJAK-
VONČINA, Darinka (ur.), BOGATAJ, Miloš (ur.). Slovenski 
kemijski dnevi 2011, Portorož, 14-16 september 2011. 
Maribor: FKKT, 2011, str. [1-7]. [COBISS.SI-ID 4811290] 

34. BISTAN, Mirjana, TIŠLER, Tatjana, PINTAR, 
Albin. Fotolitska/fotokatalitska oksidacija 

naravnega estrogenega hormona 17[beta]-estradiola = 
Photolytic/photocatalytic oxidation of natural estrogen 
hormone 17[beta]-estradiol. V: KRAVANJA, Zdravko (ur.), 
BRODNJAK-VONČINA, Darinka (ur.), BOGATAJ, Miloš 
(ur.). Slovenski kemijski dnevi 2011, Portorož, 14-16 
september 2011. Maribor: FKKT, 2011, str. 1-8. [COBISS.
SI-ID 4803098] 

35. ERJAVEC, Boštjan, DOMINKO, Robert, 
PINTAR, Albin, GABERŠČEK, Miran. Ionsko 

in elektrokemijsko ožičenje TiO[spodaj]2 elektrodnih 
kompozitov = Ionic and electronic wiring of the TiO[sub]2 
electrode composite : [predavanje]. V: KRAVANJA, Zdravko 
(ur.), BRODNJAK-VONČINA, Darinka (ur.), BOGATAJ, 
Miloš (ur.). Slovenski kemijski dnevi 2011, Portorož, 14-16 
september 2011. Maribor: FKKT, 2011, str. 1-9. [COBISS.
SI-ID 35393541] 

36. COTMAN, Magda, VRTOVŠEK, Janez, PINTAR, 
Albin. Vzorčenje odpadne vode : novi pristopi 

pri pripravi medlaboratorijske primerjave = Wastewater 
sampling : new approaches in proficiency testing. V: 
KRAVANJA, Zdravko (ur.), BRODNJAK-VONČINA, 
Darinka (ur.), BOGATAJ, Miloš (ur.). Slovenski kemijski 
dnevi 2011, Portorož, 14-16 september 2011. Maribor: 
FKKT, 2011, str. 1-10. [COBISS.SI-ID 4810522] 

37. MISLEJ, Vesna, BABIČ, Rok, KALČIČ, Andrej, 
GRILC, Viktor, REŠČIČ, Lojzka. Zasnova sistema 

zagotavljanja kakovosti toplotne obdelave blata komunalne 
čistilne naprave = Establishing quality control system for 
thermal treatment of sewage sludge from the municipal 
waste water treatment plant. V: KRAVANJA, Zdravko 
(ur.), BRODNJAK-VONČINA, Darinka (ur.), BOGATAJ, 
Miloš (ur.). Slovenski kemijski dnevi 2011, Portorož, 14-16 
september 2011. Maribor: FKKT, 2011, str. 1-13. [COBISS.
SI-ID 35452677] 

38. VRTOVŠEK, Janez, COTMAN, Magda, PINTAR, 
Albin. Kompaktni reaktorski sistem za čiščenje 

odpadne sanitarne vode in njeno ponovno uporabo. V: 
ROŠ, Milenko (ur.). Simpozij z mednarodno udeležbo 
Vodni dnevi 2011, Portorož, 19.-20. oktober 2011. Zbornik 
referatov : [simpozij z mednarodno udeležbo]. Ljubljana: 
Slovensko društvo za zaščito voda, 2011, str. 33-38, ilustr. 
[COBISS.SI-ID 4832794] 
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39. RAVNJAK, Matjaž, VRTOVŠEK, Janez, PINTAR, 
Albin. Hibridni membranski reaktorski sistem: 

čiščenje z nitratnimi ioni onesnažene podtalnice. V: ROŠ, 
Milenko (ur.). Simpozij z mednarodno udeležbo Vodni 
dnevi 2011, Portorož, 19.-20. oktober 2011. Zbornik 
referatov : [simpozij z mednarodno udeležbo]. Ljubljana: 
Slovensko društvo za zaščito voda, 2011, str. 51-58, ilustr. 
[COBISS.SI-ID 4832538] 

40. GRILC, Viktor. Waste management and waste-
to-energy in Slovenia : a review. V: South-

East European Forum : Energy Efficiency & Renewable 
Energy : Waste Management & Recycling : 13-15 April, 
Sofia, Bulgaria. Sofia: IEC, 2011, [21] str. [COBISS.SI-ID 
4640026] 

41. BEZJAK, Rajko, GRILC, Viktor. Razvoj postopka 
termične reciklaže odpadne mineralne volne. 

V: KORTNIK, Jože (ur.). Zbornik 12. strokovnega 
posvetovanja z mednarodno udeležbo Gospodarjenje 
z odpadki - GzO'11, Slovenj Gradec, 31. avgust 2011. 
V Ljubljani: Naravoslovnotehniška fakulteta, Oddelek 
za geotehnologijo in rudarstvo, 2011, 2011, str. 68-83. 
[COBISS.SI-ID 4868378] 

Monografije, sestavki in druga zaključena dela 
Monographs,  contributions and other finished works

42. BULSKA, Ewa, KOLAR, Mitja, MAJCEN, Nineta, 
ŠNUDERL, Katja, TURNŠEK, Urška, BENEDIK, 

Ljudmila, BRODNJAK-VONČINA, Darinka, DROLC, 
Andreja, INKRET, Monika. TrainMiC presentations 
translated in Slovenian. Pt. 2, Interlaboratory comparisons, 
v. 3, Selection and use of reference materials, v. 3, Sampling 
as part of measurement procedure, v. 3 = TrainMiC 
predstavitve v slovenščini. Del 2, Medlaboratorijske 
primerjave, v. 3, Izbira in uporaba referenčnih materialov, 
v. 3, Vzorčenje kot del merilnega postopka, v. 3, (JRC 
Scientific and Technical Reports). Geel: European 
Comission, Joint Research Centre, Institute for Reference 
Materials and Measurements, cop. 2011. 76 str., ilustr. 
ISBN 978-92-79-20615-3. ISBN 978-92-79-20616-0, 
[COBISS.SI-ID 15706390] 

Doktorati, magisteriji, diplome
Ph.D., M.Sc. and B.Sc. Theses

43. ERJAVEC, Boštjan. Nanostrukturirani kompoziti 
za litijeve ionske akumulatorje visokih moči : 

doktorska disertacija. Ljubljana: [B. Erjavec], 2011. IX, 122 
f., ilustr., preglednice. [COBISS.SI-ID 4646682] 

44. SEŽUN, Mija. Razvoj proizvodnje bioplina iz 
lignoceluloznih substratov : doktorska disertacija 

= optimization of biogas production from lignocellulosic 
substrates : doctoral dissertation. Ljubljana: [M. Sežun], 
2011. XII, 115 f., tabele, graf. prikazi. [COBISS.SI-ID 
2915720] 

Uredništva
Editorships

45. Recent patents on chemical engineering. Pintar, 
Albin (član uredniškega odbora 2008-). Sharjah 

[U.A.E.]: Bentham Science, 2008- .[COBISS.SI-ID 3875098] 

46. Ujma. Husić, Muharem (član uredniškega sveta 
1987-). Ljubljana: Ministrstvo za obrambo: 

Uprava Republike Slovenije za zaščito in reševanje, 1987-. 
ISSN 0353-085X. [COBISS.SI-ID 16348418] 

Intervjuji in mediji
Interviews and media

47. CHROMY, Samo, PINTAR, Albin, VRTOVŠEK, 
Janez. Filtri. Postojna: Radio 94, 31. avgust 2011. 

21 min, 26 sek. [COBISS.SI-ID 4800026] 

48. ŽEMVA, Boris, MILOŠEV, Ingrid, PINTAR, Albin, 
GOBEC, Stanislav. Znanstveniki kot estradniki : 

intervju : RTV Slovenija 1, oddaja Intelekta. 6. dec. 2011. 
[COBISS.SI-ID 25380135] 

Mentorstva
Mentorship

49. TURK, Romana, Grilc, Viktor (mentor). 
Integrirano ravnanje s proizvodnimi odpadki in 

blati čistilnih naprav v izbrani tekstilni tovarni : magistrsko 
delo. Ljubljana: [R. Turk], 2011. 99 f., ilustr. [COBISS.SI-ID 
35146501] 

50. NINČEVIĆ, Alan, Grilc, Viktor (mentor). Razvoj 
sistema ravnanja z nevarnimi odpadki v veliki 

bolnišnici : magistrsko delo. Ljubljana: [A. Ninčević], 2011. 
XIII, 204 str., [4] str. pril., ilustr. [COBISS.SI-ID 35606789] 

51. BEZJAK, Rajko, Grilc, Viktor (mentor). Razvoj 
termične reciklaže odpadne mineralne volne 

= Research in thermal recycling of waste mineral wool : 
magistrsko delo. Ljubljana: [R. Bezjak], 2011. VI, 75 f., 
ilustr. [COBISS.SI-ID 35249669] 

52. SCHÄFFER, Žiga, Grilc, Viktor (mentor). 
Regeneracija goriva iz usedlin v rezervoarjih : 

magistrsko delo. Ljubljana: [Ž. Schäffer], 2011. XIII, 98 f., 
ilustr. [COBISS.SI-ID 35249925] 

53. ŽELEZNIK-LOGAR, Katarina, Grilc, Viktor 
(mentor). Waste treatment within craft 

enterprises (SMEs-small and medium sized enterprises) 
and proposals for improvement : master's thesis. Nova 
Gorica: [K. Železnik Logar], 2011. IX, 109, [15] str., ilustr. 
[COBISS.SI-ID 2017531] 

54. ZALOŽNIK, Mateja, Zupančič, Gregor D. 
(mentor). Anaerobna presnova pivovarniške 

kvasine v anaerobnem sekvenčnem šaržnem reaktorju 
(ASBR) : diplomsko delo. Nova Gorica: [M. Založnik], 2011. 
IX, 48 str., ilustr. [COBISS.SI-ID 2160379] 

55. PEČAR, Črt, Grilc, Viktor (mentor). Integralni 
sistemi za ravnanje z odpadki v Obalni regiji in 
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možnosti njihove predelave : diplomska naloga = Integrated 
waste management in Coastal region and the possibility 
of their recovery : graduation thesis. Ljubljana: [Č. Pečar], 
2011. XXXII, 101 str., [3] f. pril., ilustr. [COBISS.SI-ID 
5540193] 

56. JERENEC, Simona, Drolc, Andreja (mentor). 
Ovrednotenje spiranja hranil v porečju Belega 

potoka : diplomsko delo. Nova Gorica: [S. Jerenec], 2011. 
XII, 47 str., ilustr. [COBISS.SI-ID 2041595] 

57. RADMAN, Josip, Grilc, Viktor (mentor). Razvoj 
instrumenta za oceno učinkovitosti javnih služb 

pri ravnanju s komunalnimi odpadki : diplomska naloga = 
Developing an instrument for performance assessment of 
public municipal waste management service : graduation 
thesis. Ljubljana: [J. Radman], 2011. 1 optični disk (CD-
ROM), 12 cm. [COBISS.SI-ID 5373537] 

58. RADMAN, Josip, Grilc, Viktor (mentor). Razvoj 
instrumenta za oceno učinkovitosti javnih služb 

pri ravnanju s komunalnimi odpadki : diplomska naloga = 
Developing an instrument for performance assessment of 
public municipal waste management service : graduation 
thesis. Ljubljana: [J. Radman], 2011. XI, 107 str., [1] pril., 
ilustr. 1 optični disk (CD-ROM), 12 cm. [COBISS.SI-ID 
5373281] 

59. KMET, Grega, Grilc, Viktor (mentor). Razvoj 
integralnega sistema ravnanja z odpadki v 

kemijski tovarni : diplomsko delo. Ljubljana: [G. Kmet], 
2011. VIII, 43 f., ilustr. [COBISS.SI-ID 34860549] 

60. KOŠMRLJ, Nadja, Grilc, Viktor (mentor). Razvoj 
postopka zbiranja in recikliranja odpadnih 

nagrobnih sveč : diplomska naloga = Development process 
of collecting and recycling wasted graveyard candles : 
graduation thesis. Ljubljana: [N. Košmrlj], 2011. XII, 71 
str., [1] str. pril., ilustr. [COBISS.SI-ID 5426529] 

61. MURATOVIĆ, Belmira, Grilc, Viktor (mentor). 
Razvoj postopkov predelave odpadnih lesnih 

pepelov : diplomska naloga = Development of treatment 
processes for the waste wood ash : graduation thesis. 
Ljubljana: [B. Muratović], 2011. XVI, 50 str., ilustr. 
[COBISS.SI-ID 5660001] 

62. ŽVAB, Ingrid, Grilc, Viktor (mentor). Reševanje 
problemov odpadnega olja v podjetju Danfoss 

Compressors : diplomsko delo. Ljubljana: [I. Žvab], 2011. 
52 f., ilustr. [COBISS.SI-ID 34796293] 

63. KRAUTBERGER, Jana, Tišler, Tatjana (mentor), 
Pintar, Albin (mentor). Strupenost in estrogenost 

bisfenola A pred in po mokri oksidaciji : diplomsko delo. 
Nova Gorica: [J. Krautberger], 2011. VI, 46 str., ilustr. 
[COBISS.SI-ID 2126075] 

64. VESEL, Nejc, Grilc, Viktor (mentor). Uporaba 
odvečnega blata iz občinske komunalne čistilne 

naprave : diplomska naloga = Utilisation of sludge from 
municipal wastewater treatment plant : graduation thesis. 
Ljubljana: [N. Vesel], 2011. XV, 66 str., [11] f. pril., ilustr. 
[COBISS.SI-ID 5539937] 

65. RAKIĆ, Ana, Zupančič, Gregor D. (mentor). 
Uporaba pivovarniške kvasine kot energetskega 

substrata v UASB reaktorju : diplomsko delo. Nova Gorica: 
[A. Rakić], 2011. IX, 51 str., ilustr. [COBISS.SI-ID 2011387]

 66. SEŽUN, Mija, Grilc, Viktor (mentor). Razvoj 
proizvodnje bioplina iz lignoceluloznih 

substratov : doktorska disertacija = optimization of biogas 
production from lignocellulosic substrates : doctoral 
dissertation. Ljubljana: [M. Sežun], 2011. XII, 115 f., tabele, 
graf. prikazi. [COBISS.SI-ID 2915720] 

67. KAPLAN, Renata, Levec, Janez (mentor), 
Pintar, Albin (komentor). Multifunkcijski sistem 

za čiščenje sanitarne odpadne vode : diplomsko delo. 
Ljubljana: [R. Kaplan], 2011. VIII, 63 f., ilustr. [COBISS.
SI-ID 35376901] 

68. PREMRU, Andraž, Tišler, Tatjana (komentor). 
Strupenost herbicida jodosulfurona za 

vodne organizme pred in po fotokatalitski oksidaciji 
: diplomsko delo = Toxicity of herbicide iodosulfuron 
to water organisms before and after photocatalytic 
oxidation : graduation thesis, (Biotehniška fakulteta, 
Študij biotehnologije, Diplomska dela, 68). Ljubljana: [A. 
Premru], 2011. XIII, 68 f., ilustr., preglednice. [COBISS.
SI-ID 6851705] 

L 06 in CVTA
Laboratorij za prehrambeno kemijo in
Center za validacijske tehnologije in 
analitiko
Laboratory for Food Chemistry and 
Centre for Validation Technologies and 
Analytics

V celoti objavljeni članki (znanstveni, strokovni, poljudni)
Full Text Articles

1. DRGAN, Viktor, KOTNIK, Darja, NOVIČ, Marjana. 
Optimization of gradient profiles in ion-exchange 

chromatography using computer simulation programs. 
Anal. chim. acta. [Print ed.], 31. okt. 2011, vol. 705, iss. 
1/2, str. 315-321, ilustr. [COBISS.SI-ID 4729626]

2. VOVK, Irena, SIMONOVSKA, Breda. Development 
and validation of high performance thin-layer 

chromatographic method for determination of ofloxacin 
residues on pharmaceutical equipment surfaces. J. AOAC 
Int., 2011, vol. 94, no. 3, str. 735-742, ilustr. [COBISS.SI-ID 
4665626]

3. VOVK, Irena, POPOVIĆ, Gordana, SIMONOVSKA, 
Breda, ALBREHT, Alen, AGBABA, Danica. Ultra-

thin-layer chromatography mass spectrometry and 
thin-layer chromatography mass spectrometry of single 
peptides of angiotensin-converting enzyme inhibitors. J. 
chromatogr., A, 2011, vol. 1218, no. 20, str. 3089-3094, 
graf. prikazi. [COBISS.SI-ID 4647962]
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4. KOTNIK, Darja, ŠMIDOVNIK, Andrej, JAZBEC 
KRIŽMAN, Petra, KRIŽMAN, Mitja, PROŠEK, 

Mirko. Direct analysis of carbohydrates in animal plasma 
by ion chromatography coupled with mass spectrometry 
and pulsed amperometric detection for use as a non-
invasive diagnostic tool. Journal of chromatography. B, 
Analytical technologies in the biomedical and life sciences, 
2011, vol. 879, issue 31, str. 3700-3706, ilustr. [COBISS.
SI-ID 4824346], 

5. KOTNIK, Darja, NOVIČ, Milko, LACOURSE, 
William R., PIHLAR, Boris. Cathodic re-activation 

of the gold electrode in pulsed electrochemical detection 
of carbohydrates. Journal of electroanalytical chemistry, 
2011, vol. 663, iss. 1, str. 30-35. [COBISS.SI-ID 4824090]

6. GLAVNIK, Vesna, SIMONOVSKA, Breda, VOVK, 
Irena, MUTAVDŽIĆ PAVLOVIĆ, Dragana, 

AŠPERGER, Danijela, BABIĆ, Sandra. Quantification of 
(-)-Epicatechin and Procyanidin B2 in Chocolates. JPC, J. 
planar chromatogr. mod. TLC, 2011, vol. 24, no. 6, str. 482-
486. [COBISS.SI-ID 4854554]

7. KOTNIK, Darja, ŠMIDOVNIK, Andrej, JAZBEC 
KRIŽMAN, Petra, KRIŽMAN, Mitja, PROŠEK, 

Mirko. Overview of the development and application of 
the hyphenated techniques in nutritional analysis. Acta 
chim. slov.. [Tiskana izd.], 2011, vol. 58, no. 2, str. 203-211, 
ilustr. [COBISS.SI-ID 4786202]

V celoti objavljeni prispevki s konferenc
Full Text Conference Contributions

8. TERČIČ, Dušan, KOTNIK, Barbara, GORJANC, 
Gregor, JAZBEC KRIŽMAN, Petra, HOLCMAN, 

Antonija. The effect of coenzyme Q10 and lipoic acid added 
to the feed of hens on physical characteristics of eggs. V: 
KAPŠ, Miroslav (ur.). Animal science days, (Agriculturae 
Conspectus Scientificus, vol. 76, Number 3, 4). [Zagreb]: 
Universities of the quadrilateral agreement, 2011, str.209-
211. [COBISS.SI-ID 2933384] 

9. PROŠEK, Mirko, ŠMIDOVNIK, Andrej, GOLC-
WONDRA, Alenka, ŽMITEK, Janko, FIR 

MILIVOJEVIČ, Maja, STRAŽIŠAR, Monika, ANDRENŠEK, 
Samo, JAZBEC KRIŽMAN, Petra. Od ideje do 
mednarodnega uspeha = From an idea to the international 
success. V: KRAVANJA, Zdravko (ur.), BRODNJAK-
VONČINA, Darinka (ur.), BOGATAJ, Miloš (ur.). Slovenski 
kemijski dnevi 2011, Portorož, 14-16 september 2011. 
Maribor: FKKT, 2011, str. 1-3. [COBISS.SI-ID 4883226] 

Doktorati, magisteriji, diplome
Ph.D., M.Sc. and B.Sc. Theses

10. GLAVNIK, Vesna. Določanje proantocianidinov, 
fitosterolov in metilksantinov v čokoladi 

in kakavu s kromatografskimi metodami : doktorska 
disertacija = Determination of proanthocyanidins, 
phytosterols and methylxanthines in chocolate and cocoa 
with chromatographic methods : doctoral dissertation. 
Ljubljana: [V. Glavnik], 2011. XV, 98 f., [5] f. pril., ilustr., 
preglednice. [COBISS.SI-ID 6844793] 

11. KOTNIK, Darja. Optimizacija pulzne 
amperometrične detekcije in določanje izbranih 

ogljikovih hidratov z ionsko kromatografijo : doktorska 
disertacija. Ljubljana: [D. Kotnik], 2011. 117 f., ilustr., 
preglednice. [COBISS.SI-ID 35579653] 

12. JAZBEC KRIŽMAN, Petra. Vpliv dodanega 
CoQ10 na njegovo vsebnost v tkivih piščancev in 

zmanjševanje oksidacijskega stresa med rejo : doktorska 
disertacija s področja živilstva = Influence of added CoQ10 
on its content in chicken tissues and reducing oxidative 
stress during raising : doctoral dissertation. Ljubljana: 
[Biotehniška fakulteta]: [P. Jazbec Križman], 2011. XVII, 
106 f., [6] f. pril., ilustr., preglednice. [COBISS.SI-ID 
3909496] 

Uredništva
Editorships

13. Chromatography research international. Vovk, 
Irena (član uredniškega odbora 2011-). Nasr City, 

Cairo: SAGE-Hindawi Access to Research, 2011-. [COBISS.
SI-ID 4808218] 

14. Acta chimica slovenica. Vovk, Irena (član 
uredniškega odbora 2011-). [Tiskana izd.]. 

Ljubljana: Slovensko kemijsko društvo: =Slovenian 
Chemical Society, 1993-. ISSN 1318-0207. http://acta.
chem-soc.si/. [COBISS.SI-ID 14086149]

Mentorstva
Mentorship

15. GLAVNIK, Vesna, Simonovska, Breda (mentor). 
Določanje proantocianidinov, fitosterolov in 

metilksantinov v čokoladi in kakavu s kromatografskimi 
metodami : doktorska disertacija = Determination of 
proanthocyanidins, phytosterols and methylxanthines 
in chocolate and cocoa with chromatographic methods : 
doctoral dissertation. Ljubljana: [V. Glavnik], 2011. XV, 98 
f., [5] f. pril., ilustr., preglednice. [COBISS.SI-ID 6844793] 

16. ZALAR, Uroš, Vovk, Irena (komentor). Vsebnost 
fenolnih spojin v granatnem jabolku (Punica 

granatum) : diplomsko delo, univerzitetni študij = Phenolic 
content of pomegranate (Punica granatum) : graduation 
thesis, university studies, (Biotehniška fakulteta, Oddelek 
za živilstvo, Ljubljana, Diplomske naloge, 1438). Ljubljana: 
[U. Zalar], 2011. XI, 64 f., graf. prikazi, tabele. [COBISS.
SI-ID 3948152] 

17. JAZBEC KRIŽMAN, Petra, Golc Wondra, Alenka 
(mentor). Vpliv dodanega CoQ10 na njegovo 

vsebnost v tkivih piščancev in zmanjševanje oksidacijskega 
stresa med rejo : doktorska disertacija s področja živilstva = 
Influence of added CoQ10 on its content in chicken tissues 
and reducing oxidative stress during raising : doctoral 
dissertation. Ljubljana: [Biotehniška fakulteta]: [P. Jazbec 
Križman], 2011. XVII, 106 f., [6] f. pril., ilustr., preglednice. 
[COBISS.SI-ID 3909496] 

18. ŽVOKELJ, Anton, Golc Wondra, Alenka 
(komentor). Razvoj funkcionalnega živila z 

dodatkom koencima Q10 in L-karnitina : magistrsko delo 
s področja živilstva = The development of a functional food 
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with added coenzyme Q10 and L-carnitine : master of 
science thesis. Ljubljana: [BF, Podiplomski študij živilstva]: 
[A. Žvokelj], 2011. XI, 66 f., [1] f. pril., ilustr., preglednice. 
[COBISS.SI-ID 3994488] 

Intervjuji in mediji
Interviews and media

19. VOVK, Irena, PEJOVNIK, Stane, KOMEL, 
Radovan, KOBAL, Edvard. Vse je kemija : 

[sodelovanje v oddaji Polnočni klub]. Ljubljana: RTV 
Slovenija 1, 22. julij 2011. [COBISS.SI-ID 4915482]

L 07
Laboratorij za polimerno kemijo 
in tehnologijo
Laboratory for Polymer Chemistry and 
Technology

V celoti objavljeni članki (znanstveni, strokovni, poljudni)
Full Text Articles

1. VUKOMANOVIĆ, Marija, ŠKAPIN, Srečo D., 
POLJANŠEK, Ida, ŽAGAR, Ema, KRALJ, Bogdan, 

IGNJATOVIĆ, Nenad, USKOKOVIĆ, Dragan. Poly(D, 
L-lactide-co-glycolide)/hydroxyapatite core-shell 
nanosphere. Pt. 2, Simultaneous release of a drug and 
a prodrug (clindamycin and clindamycin phosphate). 
Colloids surf., B Biointerfaces. [Print ed.], 2011, vol. 82, no. 
2, str. 414-421, ilustr. [COBISS.SI-ID 4520218]

2. ANŽLOVAR, Alojz, KOGEJ, Ksenija, CRNJAK 
OREL, Zorica, ŽIGON, Majda. Polyol mediated 

nano size zinc oxide and nanocomposites with poly(methyl 
methacrylate). Express polym. lett., 2011, vol. 5, no. 7, str. 
604-619 [COBISS.SI-ID 35003909]

3. HAUPTMAN, Nina, KLANJŠEK GUNDE, Marta, 
KUNAVER, Matjaž, BEŠTER-ROGAČ, Marija. 

Influence of dispersing additives on the conductivity of 
carbon black pigment dispersion. JCT research, 2011, vol. 
8, no. 5, str. 553-561, ilustr. [COBISS.SI-ID 4640538]

4. AMBROŽIČ, Gabriela, ŠKAPIN, Srečo D., ŽIGON, 
Majda, CRNJAK OREL, Zorica. Poly(zinc 

dimethacrylate) as a precursor in the low-temperature 
formation of ZnO nanoparticles. J. colloid interface sci., 
2011, vol. 360, issue 2, str. 370-376, ilustr. [COBISS.SI-ID 
4665882] 

5. KRŽAN, Andrej, MAVRI, Janez. Atomic volume 
as a descriptor for carbon electronic structure and 

stability. J. org. chem., 2011, vol. 76, issue 6, str. 1891-
1893, [COBISS.SI-ID 4662554]

6. PAHOVNIK, David, REVEN, Sebastjan, 
GRDADOLNIK, Jože, BORŠTNAR, Rok, MAVRI, 

Janez, ŽAGAR, Ema. Determination of the interaction 
between glimepiride and hyperbranched polymers in solid 

dispersions. J. pharm. sci., nov. 2011, vol. 100, iss. 11, str. 
4700-4709, ilustr.. [COBISS.SI-ID 4713498]

7. BRULC, Blaž, ŽAGAR, Ema, GADZINOWSKI, 
Mariusz, SLOMKOWSKI, Stanislaw, ŽIGON, Majda. 

Homo and block copolymers of poly( [beta] -benzyl-L-
aspartate)s and poly( [gamma] -benzyl-L-glutamate)s of 
different architectures. Macromol. chem. phys., 2011, vol. 
212, no. 6, str. 550-562 [COBISS.SI-ID 4589594]

8. AMBROŽIČ, Gabriela, CRNJAK OREL, Zorica, 
ŽIGON, Majda. Microwave-assisted non-aqueous 

synthesis of ZnO nanoparticles = Sinteza nanodelcev 
ZnO v nevodnem mediju pod vplivom mikrovalov. Mater. 
tehnol., 2011, letn. 45, št. 3, str. 173-177. [COBISS.SI-ID 
857258]

9. ČUK, Nataša, KUNAVER, Matjaž, MEDVED, Sergej. 
Properties of particleboards made by using an 

adhesive with added liquefied wood = Lastnosti ivernih 
plošč, izdelanih z uporabo lepila z dodanim utekočinjenim 
lesom. Mater. tehnol., 2011, letn. 45, št. 3, str. 241-245. 
[COBISS.SI-ID 859818]

10. ANŽLOVAR, Alojz, CRNJAK OREL, Zorica, 
ŽIGON, Majda. Sub micrometer and nano ZnO as 

filler in PMMA materials = Submikrometerski in nano ZnO 
kot polnilo v PMMA-materialih. Mater. tehnol., 2011, letn. 
45, št. 3, str. 269-274. [COBISS.SI-ID 860842]

11. PODBRŠČEK, Peter, DRAŽIĆ, Goran, 
ANŽLOVAR, Alojz, CRNJAK OREL, Zorica. The 

preparation of zinc silicate/ZnO particles and their use as 
an efficient UV absorber. Mater. res. bull.. [Print ed.], 2011, 
vol. 46, issue 11, str. 2105-2111, ilustr. [COBISS.SI-ID 
4738074], 

12. AMBROŽIČ, Gabriela, ŠKAPIN, Srečo D., ŽIGON, 
Majda, CRNJAK OREL, Zorica. The formation 

of zinc oxide nanoparticles from zinc acetylacetonate 
hydrate intert-butanol : a comparative mechanistic study 
with isomeric C4 alcohols as the media. Mater. res. bull.. 
[Print ed.], 2011, vol. 46, issue 12, str. 2497-2501, ilustr. 
[COBISS.SI-ID 4765210]

13. GREGORC, Marko, ZALAR, Boštjan, DOMENICI, 
Valentina, AMBROŽIČ, Gabriela, DREVENŠEK 

OLENIK, Irena, FALLY, Martin, ČOPIČ, Martin. Depth 
profile of optically recorded patterns in light-sensitive 
liquid-crystal elastomers. Phys. rev., E Stat. nonlinear 
soft matter phys. (Print), 2011, vol. 84, 3, str. 031707-1-
031707-5 [COBISS.SI-ID 25084455] 

14. PERDIH, Peter, BAŠKOVČ, Jernej, DAHMANN, 
Georg, GROŠELJ, Uroš, KOČAR, Drago, NOVAK, 

Ana, STANOVNIK, Branko, SVETE, Jurij. Parallel synthesis 
of 1-substituted 5-(5-oxopyrrolidin-3-yl)-1H-pyrazole-4-
carboxamides. Synthesis (Stuttg.), 2011, no. 17, str. 2822-
2832. [COBISS.SI-ID 35308549]

15. BLÁHA, Michal, RIESOVÁ, Martina, ZEDNÍK, 
Jiří, ANŽLOVAR, Alojz, ŽIGON, Majda, 

VOHLÍDAL, Jiři. Polyaniline synthesis with iron(III) 
chloride-hydrogen peroxide catalyst system : reaction 
course and polymer structure study. Synth. met.. [Print 
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ed.], 2011, vol. 161, issue 13-14, str. 1217-1225. [COBISS.
SI-ID 4662810] 

16. MAV GOLEŽ, Ida, PAHOVNIK, David, 
BLÁHA, Michal, ŽIGON, Majda, VOHLÍDAL, 

Jiři. Copolymers of 2-methoxyaniline with 2- and 
3-aminobenzenesulfonic and 2- and 3-aminobenzoic acids 
: Relationships between the polymerization conditions, 
structure, spectroscopic characteristics and conductivity. 
Synth. met.. [Print ed.], 2011, vol. 161, str. 1845-1855, 
ilustr., doi: 10.1016/j.synthmet.2011.06.023. [COBISS.
SI-ID 4764954]

17. KUCHARCZYK, Pavel, POLJANŠEK, Ida, 
SEDLARIK, Vladimír, KASPARKOVA, Vera, 

SALAKOVA, Alexandra, DRBOHLAV, Jan, CVELBAR, 
Uroš, SAHA, Petr. Functionalization of polylactic acid 
through direct melt polycondensation in the presence of 
tricarboxylic acid. J. appl. polym. sci., 2011, vol. 12, no. 2, 
str. 1275-1285 [COBISS.SI-ID 1928585]

18. ŽAGAR, Ema, ŽIGON, Majda. Aliphatic 
hyperbranched polyesters based on 

2,2-bis(methylol)propionic acid-determination of 
structure, solution and bulk properties. Prog. polym. sci.. 
[Print ed.], 2011, vol. 36, iss. 1, str. 53-88 [COBISS.SI-ID 
4487194]

V celoti objavljeni prispevki s konferenc
Full Text Conference Contributions

19. KUNAVER, Matjaž, JASIUKAITYTE, Edita, 
ČUK, Nataša, KATRAŠNIK, Tomaž, RODMAN 

OPREŠNIK, Samuel, SELJAK, Tine. Biomass waste - an 
energy source. V: 4th International Congress on Energy 
and Environment Engineering and Management, Mérida, 
Spain, 25-27 May 2011 : IVCIIEM 2011. Mérida: School 
of Industrial Engineering of the Extremadura University, 
2011, 5 str., ilustr. [COBISS.SI-ID 4666906] 

20. MEDVED, Sergej, ČUK, Nataša, KUNAVER, 
Matjaž. Sorption and moisture resistance 

of liquefied wood bonded particleboards. V: SPEAR, 
Morwenna (ur.). Proceedings of the International Panel 
Products Symposium 2011 : Llandudno, Wales, 5-6 October 
2011. Bangor: BioComposites Centre, 2011, str. 129-138. 
[COBISS.SI-ID 1976201] 

21. JASIUKAITYTE, Edita, KUNAVER, Matjaž, 
ČUK, Nataša, CRESTINI, Claudia. Ultrasonically 

assisted wood liquefaction. V: Italic 6, September 5-8, 
2011, Tuscia University, Viterbo - Italy. Science & 
technology of biomasses: advances and challenges : from 
forest and agricultural biomasses to high added value 
products : processes and materials : proceedings book. 
Viterbo: Exorma, 2011, str. 169-172, ilustr. [COBISS.SI-ID 
4779802] 

22. ČUK, Nataša, KUNAVER, Matjaž, MEDVED, 
Sergej. The influence of some parameters on the 

properties of particleboards made byusing the liquefied 
wood. V: Italic 6, September 5-8, 2011, Tuscia University, 
Viterbo - Italy. Science & technology of biomasses: 
advances and challenges : from forest and agricultural 
biomasses to high added value products : processes and 
materials : proceedings book. Viterbo: Exorma, 2011, str. 
259-262, ilustr. [COBISS.SI-ID 4780058] 

23. ŠMIGOVEC LJUBIČ, Tina, ŽIGON, Majda, 
ŽAGAR, Ema. Dvo-dimenzionalna kromatografija 

poli(stiren-blok-t-butilmetakrilatnih) kopolimerov = Two-
dimensional chromatography of poly(styrene-block-t-butyl 
methacrylate) copolymers. V: KRAVANJA, Zdravko (ur.), 
BRODNJAK-VONČINA, Darinka (ur.), BOGATAJ, Miloš 
(ur.). Slovenski kemijski dnevi 2011, Portorož, 14-16 
september 2011. Maribor: FKKT, 2011, str. 1-13. [COBISS.
SI-ID 4815898] 

24. KUNAVER, Matjaž, ČUK, Nataša, CRESTINI, 
Claudia, JASIUKAITYTE, Edita. Influence of 

the glycol on the product structure during the wood 
liquefaction. V: WANG, Lijun (ur.). 16 th International 
symposium on wood fiber and pulping chemistry, June 
8-10, 2011, Tianjin, China : [proceedings]. CTAPI: Tianjin, 
2011, str. 919-923. [COBISS.SI-ID 4706842] 

25. KUNAVER, Matjaž, JASIUKAITYTE, Edita, ČUK, 
Nataša, MEDVED, Sergej, RODMAN OPREŠNIK, 

Samuel, KATRAŠNIK, Tomaž. Biomass waste - a source of 
raw materials and new energy source. V: World Renewable 
Energy Congress 2011 - Sweden, Linköping 8-13 May 
2011. Linköping: University, 2011, str. [1-8]. [COBISS.SI-
ID 11839259] 

Monografije, sestavki in druga zaključena dela 
Monographs,  contributions and other finished works

26. KUNAVER, Matjaž. Dispergiranje pigmentov, 
proizvodni proces : dodatno študijsko gradivo za 

predmet Polimeri v premazih. Slovenj Gradec: Visoka šola 
za tehnologijo polimerov, 2011. 46 f., ilustr. [COBISS.SI-ID 
1024015448] 

27. KUNAVER, Matjaž. Študijsko gradivo za predmet 
Polimeri v premazih. Slovenj Gradec: Visoka šola 

za tehnologijo polimerov, 2011. 58 f., ilustr. [COBISS.SI-ID 
1024016216] 

28. KUNAVER, Matjaž. Testiranje premazov : 
dodatno študijsko gradivo za predmet Polimeri 

v premazih. Slovenj Gradec: Visoka šola za tehnologijo 
polimerov, 2011. 16 f., ilustr. [COBISS.SI-ID 1024015192] 

29. KUNAVER, Matjaž. Veziva. 1 del : dodatno 
študijsko gradivo za predmet Polimeri v premazih. 

Slovenj Gradec: Visoka šola za tehnologijo polimerov, 2011. 
53 f., ilustr. [COBISS.SI-ID 1024015704] 

30. KUNAVER, Matjaž. Veziva. 2 del, Vodotopni 
premazi, premazi brez topil, UV-utrjujoči 

premazi, praškasti premazi : dodatno študijsko gradivo za 
predmet Polimeri v premazih. Slovenj Gradec: Visoka šola 
za tehnologijo polimerov, 2011. 73 f., ilustr. [COBISS.SI-ID 
1024015960] 

Doktorati, magisteriji, diplome
Ph.D., M.Sc. and B.Sc. Theses

31. BRULC, Blaž. Sinteza blokkopolimerov različnih 
arhitektur na osnovi asparaginske kisline in 

laktida : doktorska disertacija. Ljubljana: [B. Brulc], 2011. 
119 f., ilustr., tabele. [COBISS.SI-ID 258256896] 
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Patenti in patentne prijave
Patents and Patent Application

32. KUNAVER, Matjaž, JUSIUKAITYTE, Edita, 
ČUK, Nataša, RODMAN OPREŠNIK, Samuel, 

KATRAŠNIK, Tomaž, KOVAČ, Frenk. Method of producing 
fuel by liquefaction of cellulose-containing solid materials 
: patentna prijava : EP 11003655.5, 2011-05-04. [Munich]: 
European Patent Office, 2011. 1 listina. [COBISS.SI-ID 
35799557] 

33. REVEN, Sebastjan, ŽAGAR, Ema. Pharmaceutical 
composition comprising poorly soluble active 

ingredient and hyperbranched polymer : patentna prijava 
: WO 2011/042463 (A2), 2011-04-14. Geneve: World 
Intellectual Property Organization, International Bureau, 
2011. 60 str., ilustr. [COBISS.SI-ID 4829722] 

Uredništva
Editorships

34. Acta chimica slovenica. Žigon, Majda (član 
uredniškega odbora 2001-). [Tiskana izd.]. 

Ljubljana: Slovensko kemijsko društvo: =Slovenian 
Chemical Society, 1993-. ISSN 1318-0207. [COBISS.SI-ID 
14086149] 

35. Chemistry central journal. Žigon, Majda (član 
uredniškega odbora 2007-). London: Chemistry 

Central Ltd. ISSN 1752-153X. [COBISS.SI-ID 3877914]

 36. E-polymers. Žigon, Majda (član uredniškega sveta 
2001-). [Online ed. [Eltville]: B. Jung, 2001-. 

ISSN 1618-7229. [COBISS.SI-ID 2553882] 

37. IJPAC. International journal of polymer analysis 
and characterization. Žigon, Majda (član 

uredniškega sveta 2006-). Lausanne: Gordon and Breach, 
1995-. ISSN 1023-666X. [COBISS.SI-ID 655386] 

38. JCT research. Kunaver, Matjaž (član uredniškega 
odbora 2007-). Blue Bell, PA: Federation of 

Societies for Coatings Technology, cop. 2004-. ISSN 1547-
0091. [COBISS.SI-ID 1148041] 

39. Materiali in tehnologije. Žigon, Majda (področni 
urednik 2000-). Ljubljana: Inštitut za kovinske 

materiale in tehnologije, 2000-. ISSN 1580-2949.[COBISS.
SI-ID106193664] 

40. Pigment & resin technology. Kunaver, Matjaž 
(član uredniškega odbora 2003-). London: Sawell 

Publications. ISSN 0369-9420. [COBISS.SI-ID 6575621] 

41. Surface coatings international, Part B, Coatings 
transactions. Kunaver, Matjaž (član uredniškega 

odbora 2001-). Wembley: SURFEX Limited, 2001-2006. 
ISSN 1476-4865. [COBISS.SI-ID 23326213] 

Mentorstva
Mentorship

42. BRULC, Blaž, Žigon, Majda (mentor). Sinteza 
blokkopolimerov različnih arhitektur na osnovi 

asparaginske kisline in laktida : doktorska disertacija. 

Ljubljana: [B. Brulc], 2011. 119 f., ilustr., tabele. [COBISS.
SI-ID 258256896] 

43. JEŽ, Boštjan, Kunaver, Matjaž (komentor). 
Izdelava opažne plošče z lepilom na osnovi 

utekočinjenega lesa : diplomski projekt = Manufacturing of 
shuttering panels with adhesive based on liquefied wood : 
B. Sc. thesis. Ljubljana: [B. Jež], 2011. XI, 30 f., [3] f. pril., 
ilustr., preglednice. [COBISS.SI-ID 1953929] 

L 09
Laboratorij za anorgansko kemijo 
in tehnologijo
Laboratory for Inorganic Chemistry 
and Technology

V celoti objavljeni članki (znanstveni, strokovni, poljudni)
Full Text Articles

1. UKMAR, Tina, KAUČIČ, Venčeslav, MALI, Gregor. 
Solid-state NMR spectroscopy and first-principles 

calculations : a powerful combination of tools for the 
investigation of polymorphism of indomethacin. Acta 
chim. slov.. [Tiskana izd.], 2011, no. 3, vol. 58, str. 425-433, 
ilustr. [COBISS.SI-ID 4767770]

2. NTOUNTANIOTIS, Dimitrios, MALI, Gregor, 
GOLIČ GRDADOLNIK, Simona, HALABALAKI, 

Maria, SKALTSOUNIS, Alexios-Leandros, POTAMITIS, 
Konstantinos, SIAPI, Eleni, CHATZIGEORGIOUG, Petros, 
RAPPOLT, Michael, MAVROMOUSTAKOS, Thomas. 
Thermal, dynamic and structural properties of drug 
AT[sub]1 antagonist olmesartan in lipid bilayers. Biochim. 
biophys. acta, Biomembr.. [Print ed.], 2011, vol. 1808, issue 
12, str. 2995-3006, ilustr.. [COBISS.SI-ID 4754202]

 3. TASBIHI, Minoo, LAVRENČIČ ŠTANGAR, 
Urška, ČERNIGOJ, Urh, JIRKOVSKÝ, Jaromír, 

BAKARDIJEVA, Snejana, NOVAK TUŠAR, Nataša. 
Photocatalytic oxidation of gaseous toluene on titania/
mesoporous silica powders in a fluidized-bed reactor. Catal. 
today. [Print ed.], 2011, vol. 161, str. 181-188 [COBISS.
SI-ID 1544955] 

4. RANGUS, Mojca, MAZAJ, Matjaž, ARČON, Iztok, 
MALI, Gregor, KAUČIČ, Venčeslav. Spectroscopic 

investigation of Ti-modified aluminum-free zeolite-beta 
crystallization. Chem. mater.. [Print ed.], 2011, vol. 23, no. 
5, str. 1337-1346. [COBISS.SI-ID 1795579]

5. MALI, Gregor, SIRISOPANAPORN, Chutchamon, 
MASQUELIER, Christian, HANŽEL, Darko, 

DOMINKO, Robert. Li [sub] 2 FeSiO [sub] 4 polymorphs 
probed by 6 [sup] Li MAS NMR and 57 [sup] Fe Mössbauer 
spectroscopy. Chem. mater.. [Print ed.], 2011, vol. 23, no. 
11, str. 2735-2744 [COBISS.SI-ID 4676890]

6. RISTIĆ, Alenka, LAZAR, Karoly, SOLT, Hanna, 
KAUČIČ, Venčeslav. The influence of microwave-

assisted synthesis on nanocrystalline iron silicalite-1 
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particles. CrystEngComm (Camb., Online), 2011, vol. 13, 
no. 6, str. 1946-1952. [COBISS.SI-ID 4620314] 

7. ZLOTEA, Claudia, PHANON, Delphine, MAZAJ, 
Matjaž, HEURTAUX, Daniela, GUILLERM, Vincent, 

SERRE, Christian, HORCAJADA, Patricia, DEVIC, Thomas, 
MAGNIER, Emmanuel, CUEVAS, Fermin, FEREY, Gérard, 
LLEWELLYN, Philip L., LATROCHE, Michel. Effect of NH 
[sub] 2 and CF [sub] 3 functionalization on the hydrogen 
sorption properties of MOFs. Dalton trans. (2003. Print), 
2011, vol. 40, iss. 18, str. 4879-4881 [COBISS.SI-ID 
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GODEC, Aljaž. Understanding controlled drug release from 
mesoporous silicates : theory and experiment. J. control. 
release. [Print ed.], 2011, vol. 155, issue 3, str. 409-417, 
ilustr. [COBISS.SI-ID 4727578]

9. STOJAKOVIĆ, Đorđe, HRENOVIĆ, Jasna, MAZAJ, 
Matjaž, RAJIĆ, Nevenka. On the zinc sorption 
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ability and phosphate affinity of the exhausted sorbent. J. 
hazard. mater.. [Print ed.], 2011, vol. 185, no. 1, str. 408-
415 [COBISS.SI-ID 4551194]

10. SIRISOPANAPORN, Chutchamon, DOMINKO, 
Robert, MASQUELIER, Christian, ARMSTRONG, 

A. Robert, MALI, Gregor, BRUCE, Peter G. Polymorphism 
in Li[sub]2(Fe,Mn)SiO[sub]4: a combined diffraction and 
NMR study. J. mater. chem., 2011, vol. 21, iss. 44, str. 
17823-17831 [COBISS.SI-ID 4822810]

11. BILIŠKOV, Nikola, KOJIĆ-PRODIĆ, Biserka, 
MALI, Gregor, MOLČANOV, Krešimir, STARE, 

Jernej. A partial proton transfer in hydrogen bond 
O-H [times] [times] [times] O in crystals of anhydrous 
potassium and rubidium complex chloranilates. J. phys. 
chem., A Mol. spectrosc. kinet. environ. gen. theory, 2011, 
vol. 115, no. 14, str. 3154-3166. [COBISS.SI-ID 4646938] 

12. IPAVEC, Andrej, GABROVŠEK, Roman, VUK, 
Tomaž, KAUČIČ, Venčeslav, MAČEK, Jadran, 

MEDEN, Anton. Carboaluminate phases formation during 
the hydration of calcite-containing Portland cement. J. Am. 
Ceram. Soc., 2011, vol. 94, no. 3, str. 1238-1242 [COBISS.
SI-ID 34764037]

13. NOVAK TUŠAR, Nataša, LAHA, Subhash 
Chandra, CECOWSKI, Saša, ARČON, Iztok, 

KAUČIČ, Venčeslav, GLÄSER, Roger. Mn-containing 
porous silicates as catalysts for the solvent-free selective 
oxidation of alkyl aromatics to aromatic ketones with 
molecular oxygen. Microporous and mesoporous materials, 
dec. 2011, vol. 146, no. 1/3, str. 166-171, ilustr. [COBISS.
SI-ID 2001403]

14. UKMAR, Tina, GABERŠČEK, Miran, MERZEL, 
Franci, GODEC, Aljaž. Modus operandi of 

controlled release from mesoporous matrices : a theoretical 
perspective. PCCP. Phys. chem. chem. phys. (Print), 2011, 
vol. 13, issue 33, 15311-15317, ilustr. [COBISS.SI-ID 
4727834] 

15. UKMAR, Tina, GODEC, Aljaž, PLANINŠEK, 
Odon, KAUČIČ, Venčeslav, MALI, Gregor, 

GABERŠČEK, Miran. The phase (trans)formation and 
physical state of a model drug in mesoscopic confinement. 
PCCP. Phys. chem. chem. phys. (Print), 2011, vol. 13, issue 
35, str. 16046-16054, ilustr.[COBISS.SI-ID 4727322]

16. MAZAJ, Matjaž, VOLKRINGER, Christophe, 
LOISEAU, Thierry, KAUČIČ, Venčeslav, FÉREY, 

Gérard. Synthesis and crystal structure of a new MOF-type 
indium pyromellitate (MIL-117) with infinite chains of 
unusual cis connection of octahedra InO[sub]4(OH)[sub]2. 
Solid state sci.. [Print ed.], avg. 2011, vol. 13, no. 8, str. 
1488-1493, ilustr.[COBISS.SI-ID 4763674]

17. NOVAK TUŠAR, Nataša, JANK, Sigrun, GLÄSER, 
Roger. Manganese-containing porous silicates : 

synthesis, structural properties and catalytic applications. 
ChemCatChem (Print), 7. feb. 2011, vol. 3, iss. 2, str. 254-
269, ilustr.[COBISS.SI-ID 4613146] 

18. MARGETA, Karmen, VOJNOVIĆ, Branka, 
ZABUKOVEC LOGAR, Nataša. Development of 

natural zeolites for their use in water-treatment systems. 
Recent patents on nanotechnology, 2011, vol. 5, no. 2, str. 
89-99. [COBISS.SI-ID 4831514]

19. ZABUKOVEC LOGAR, Nataša, NOVAK 
TUŠAR, Nataša. Zeoliti za čistejše in energijsko 

učinkovitejše procese : največ zanimanja za zeolite 
pritegnili v sistemih predelave biomas, čiščenja vode, 
shranjevanje toplote in področju shranjevanja plinov. 
Finance, 21. nov. 2011, št. 224, str. 24-25, ilustr. [COBISS.
SI-ID 4850202] 

20. KOBAL, Edvard, KAUČIČ, Venčeslav. Kemija - 
naše življenje, naša prihodnost. Industrija, nov. 

2011, št. 8, str. 3, ilustr. [COBISS.SI-ID 4865562] 

V celoti objavljeni prispevki s konferenc
Full Text Conference Contributions

21. NOVAK TUŠAR, Nataša. Design of porous 
catalysts for water and air purification by advance 

oxidation processes (AOP). V: VALANT, Matjaž (ur.), 
GARDONIO, Sandra (ur.), FABBRETTI, Elsa (ur.), PIRNAT, 
Urša (ur.). Slovenian-Italian Conference on Materials and 
Technologies for Sustainable Growth, Ajdovščina, 4-6 May 
2011. Book of abstracts. Proceedings book. Nova Gorica: 
University, 2011, str. 79-83. [COBISS.SI-ID 4654874] 

22. LAVRENČIČ ŠTANGAR, Urška, TASBIHI, 
Minoo, NOVAK TUŠAR, Nataša. TiO[sub]2 

photocatalytic systems for air cleaning. V: ANTONIĆ 
JELIĆ, Tatjana (ur.), NOVAK TUŠAR, Nataša (ur.). 
Proceedings of the 4th Slovenian-Croatian Symposium on 
Zeolites, 4th Croatian-Slovenian Sympozium on Zeolites : 
October 17-18, 2011, Ljubljana, Slovenia. Zagreb: Croatian 
Zeolite Association, 2011, str. 23-27. [COBISS.SI-ID 
2038267] 

23. RANGUS, Mojca, MAZAJ, Matjaž, MALI, Gregor, 
BIRSA ČELIČ, Tadeja, KAUČIČ, Venčeslav. The 

role of the solvent on the dimensionality of the Mg-MOF 
investigated by NMR spectroscopy. V: Innovations in 
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zeolites and ordered porous solids : 5th International FEZA 
Conference, Valencia, Spain, 3rd-7th July 2011. Valencia: 
[s. n.], 2011, str. 101-102, ilustr. [COBISS.SI-ID 4750618] 

24. ČENDAK, Tomaž, BIRSA ČELIČ, Tadeja, 
RANGUS, Mojca, ZABUKOVEC LOGAR, Nataša, 
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stability of Zn-BTC. V: Innovations in zeolites and ordered 
porous solids : 5th International FEZA Conference, 
Valencia, Spain, 3rd-7th July 2011. Valencia: [s. n.], 2011, 
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cations for hydrogen sorption applications. V: Innovations 
in zeolites and ordered porous solids : 5th International 
FEZA Conference, Valencia, Spain, 3rd-7th July 2011. 
Valencia: [s. n.], 2011, str. 327-328, ilustr. [COBISS.SI-ID 
4750874] 
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Nataša, RANGUS, Mojca, KAUČIČ, Venčeslav. An 
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Valencia, Spain, 3rd-7th July 2011. Valencia: [s. n.], 2011, 
str. 329-330, ilustr. [COBISS.SI-ID 4751386] 
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KAUČIČ, Venčeslav, LAVRENČIČ ŠTANGAR, 

Urška. New insights on the immobilization of TiO[sub]2 on 
porous silicate supports-an efficient photocatalytic system 
for decomposition of VOC. V: Innovations in zeolites and 
ordered porous solids : 5th International FEZA Conference, 
Valencia, Spain, 3rd-7th July 2011. Valencia: [s. n.], 2011, 
str. 427-428, ilustr. [COBISS.SI-ID 4749082] 

28. ZABUKOVEC LOGAR, Nataša, MAZAJ, Matjaž, 
RANGUS, Mojca, MALI, Gregor, KAUČIČ, 

Venčeslav. Dynamic behaviour of a new open framework 
calcium terephthalate. V: Innovations in zeolites and 
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Valencia, Spain, 3rd-7th July 2011. Valencia: [s. n.], 2011, 
str. 554-555, ilustr. [COBISS.SI-ID 4749850] 
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KAUČIČ, Venčeslav. Investigations on new water 

sorbent for heat storage : [Elektronski vir]. V: International 
conference for sustainable energy storage 2011, 21-24 
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2011, 6 str. [COBISS.SI-ID 4649754] 

32. VUK, Tomaž, IPAVEC, Andrej. Razvojni izzivi 
na področju cementnih veziv = Development 

challenges in the field of cement binders. V: ZAJC, Andrej 
(ur.). Možnost pocenitve izvajanja betonarskih del : zbornik 
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SI-ID 4845850] 

33. RAJIĆ, Nevenka, ZABUKOVEC LOGAR, 
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and a possible application of the oxide/clinoptilolite 
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TUŠAR, Nataša (ur.). Proceedings of the 4th Slovenian-
Croatian Symposium on Zeolites, 4th Croatian-Slovenian 
Sympozium on Zeolites : October 17-18, 2011, Ljubljana, 
Slovenia. Zagreb: Croatian Zeolite Association, 2011, str. 
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TUŠAR, Nataša (ur.). Proceedings of the 4th Slovenian-
Croatian Symposium on Zeolites, 4th Croatian-Slovenian 
Sympozium on Zeolites : October 17-18, 2011, Ljubljana, 
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(ur.), NOVAK TUŠAR, Nataša (ur.). Proceedings of the 4th 
Slovenian-Croatian Symposium on Zeolites, 4th Croatian-
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Proceedings of the 4th Slovenian-Croatian Symposium on 
Zeolites, 4th Croatian-Slovenian Sympozium on Zeolites : 
October 17-18, 2011, Ljubljana, Slovenia. Zagreb: Croatian 
Zeolite Association, 2011, str. 101-103, ilustr. [COBISS.
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decomposition of dyes. V: KRAVANJA, Zdravko (ur.), 
BRODNJAK-VONČINA, Darinka (ur.), BOGATAJ, Miloš 
(ur.). Slovenski kemijski dnevi 2011, Portorož, 14-16 
september 2011. Maribor: FKKT, 2011, str. 1-8. [COBISS.
SI-ID 35393285] 

48. VUK, Tomaž, IPAVEC, Andrej. Razvoj cementnih 
materialov v luči uporabe v arhitekturi. V: 

Konferenca Beton v arhitekturi, Lipica, april 2011. Zbornik 
referatov. Ljubljana: ZBS, Združenje za beton Slovenije, 
2011, str. 95-98, ilustr. [COBISS.SI-ID 4845594] 

Monografije, sestavki in druga zaključena dela 
Monographs,  contributions and other finished works

49. RAJIĆ, Nevenka, KAUČIČ, Venčeslav, 
ZABUKOVEC LOGAR, Nataša. Molecular 

sieves: aluminophosphates. V: HORVÁTH, István T. (ur.). 
Encyclopedia of catalysis. 2nd ed. New York: Wiley, 2011?, 
2011, str. 1-38, ilustr. [COBISS.SI-ID 4849690]

50. PLANINŠEK, Odon, VREČER, Franc, VRBINC, 
Miha, FERLAN, Andrej, UKMAR, Tina, 

KOVAČIČ, Borut. Izbrana poglavja iz načrtovanja lastnosti 
delcev. Ljubljana: Fakulteta za farmacijo, 2011. 191 str., 
ilustr., tabele. ISBN 978-961-6378-39-0. [COBISS.SI-ID 
256326912]
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Doktorati, magisteriji, diplome
Ph.D., M.Sc. and B.Sc. Theses

51. CECOWSKI, Saša. Funkcionalizacija zeolitnih 
in mezoporoznih materialov z manganom : 

doktorska disertacija. Ljubljana: [S. Cecowski], 2011. 125 f., 
ilustr., tabele. [COBISS.SI-ID 258258432] 

52. UKMAR, Tina. Proučevanje mehanizmov 
vgrajevanja in sproščanja modelne učinkovine 

iz urejenih mezoporoznih silikatov = A study of the 
mechanisms of incorporation and release of a model drug 
from ordered mesoporous silicates : doktorska disertacija. 
Ljubljana: [T. Ukmar], 2011. VIII, 159 str., ilustr., tabele. 
[COBISS.SI-ID 257913856] 

53. RANGUS, Mojca. The study of structural 
characteristics and formation of microporous and 

mesoporous materials : doctoral thesis = Študij strukturnih 
značilnosti in nastajanja mikro in mezoporoznih 
materialov : doktorska disertacija. Ljubljana: [M. Rangus], 
2011. 155 str., graf. prikazi. [COBISS.SI-ID 2343780] 

Uredništva
Editorships

54. 1st Workshop on Heat-Storage Materials in 
the scope of ERA-NET Project STOREHEAT, 

Ljubljana, Slovenia, October 17-18, 2011, ZABUKOVEC 
LOGAR, Nataša (ur.). Book of abstracts. Ljubljana: National 
Institute of Chemistry: STOREHEAT, 2011. 17 str. 
[COBISS.SI-ID 4829978] 

55. ANTONIĆ JELIĆ, Tatjana (ur.), NOVAK TUŠAR, 
Nataša (ur.). Proceedings of the 4th Slovenian-

Croatian Symposium on Zeolites, 4th Croatian-Slovenian 
Sympozium on Zeolites : October 17-18, 2011, Ljubljana, 
Slovenia. Zagreb: Croatian Zeolite Association, 2011. VI, 
120 str., ilustr. ISBN 978-953-55373-3-5. [COBISS.SI-ID 
4818970] 

56. Acta chimica slovenica. Kaučič, Venčeslav (član 
uredniškega odbora 1998-). [Tiskana izd.]. 

Ljubljana: Slovensko kemijsko društvo: =Slovenian 
Chemical Society, 1993-. ISSN 1318-0207. [COBISS.SI-ID 
14086149] 

57. International journal of molecular sciences. 
Kaučič, Venčeslav (član uredniškega odbora 2001-

). Basel: MDPI Center. ISSN 1422-0067. [COBISS.SI-ID 
2779162] 

58. Microporous and mesoporous materials. Kaučič, 
Venčeslav (član uredniškega odbora 2003-). 

Amsterdam (etc.): Elsevier, 1998-. ISSN 1387-1811. 
[COBISS.SI-ID 1595162] 

Mentorstva
Mentorship

59. CECOWSKI, Saša, Kaučič, Venčeslav 
(mentor), Novak Tušar, Nataša (komentor). 

Funkcionalizacija zeolitnih in mezoporoznih materialov z 
manganom : doktorska disertacija. Ljubljana: [S. Cecowski], 
2011. 125 f., ilustr., tabele. [COBISS.SI-ID 258258432] 

60. RANGUS, Mojca, Mali, Gregor (mentor). The 
study of structural characteristics and formation 

of microporous and mesoporous materials : doctoral thesis 
= Študij strukturnih značilnosti in nastajanja mikro in 
mezoporoznih materialov : doktorska disertacija. Ljubljana: 
[M. Rangus], 2011. 155 str., graf. prikazi. [COBISS.SI-ID 
2343780] 

61. MILIC, Neža, Novak Tušar, Nataša (mentor). 
Imoblizacija [!] TiO [spodaj] 2 in ZnO nanodelcev 

na porozne silikatne nosilce : diplomsko delo. Nova 
Gorica: [N. Milic], 2011. XII, 44 str., ilustr. [COBISS.SI-ID 
2010619] 

62. MERCINA, Matej, Novak Tušar, Nataša (mentor), 
Ristić, Alenka (komentor). Laboratorijska sinteza 

z železom modificiranih zeolitov za katalitske aplikacije : 
diplomsko delo. Nova Gorica: [M. Mercina], 2011. XII, 44 
str., ilustr. [COBISS.SI-ID 1939195] 

63. UKMAR, Tina, Mali, Gregor (komentor). 
Proučevanje mehanizmov vgrajevanja in 

sproščanja modelne učinkovine iz urejenih mezoporoznih 
silikatov = A study of the mechanisms of incorporation and 
release of a model drug from ordered mesoporous silicates 
: doktorska disertacija. Ljubljana: [T. Ukmar], 2011. VIII, 
159 str., ilustr., tabele. [COBISS.SI-ID 257913856] 

Intervjuji in mediji
Interviews and media

64. KOSEC, Marija, BIRSA ČELIČ, Tadeja. Rojeni 
za kemijo : raziskovalki Marija Kosec in Tadeja 

Birsa. Nedelo (Ljubl.), 30. jan. 2011, letn. 17, št. 5, str. 19. 
[COBISS.SI-ID 25604903] 

L 10
Laboratorij za elektrokemijo 
materialov
Laboratory for Materials 
Electrochemistry

V celoti objavljeni članki (znanstveni, strokovni, poljudni)
Full Text Articles

1. GENORIO, Boštjan, SUBBARAMAN, Ram, 
STRMČNIK, Dušan, TRIPKOVIC, Dusan, 

STAMENKOVIC, Vojislav, MARKOVIC, Nenad M. Tailoring 
the selectivity and stability of chemically modified 
platinum nanocatalysts to design highly durable anodes 
for PEM fuel cells. Angew. Chem. (Int. ed., Print). [Print 
ed.], 2011, vol. 50, no. 24, str. 5468-5472 COBISS.SI-ID 
35081477]

2. PIRNAT, Klemen, ŠIMUNEK, P., URŠIČ, Uroš, 
BEZENŠEK, Jure, GROŠELJ, Uroš, GOLOBIČ, 

Amalija, MEDEN, Anton, SVETE, Jurij, STANOVNIK, 
Branko. Enamino esters in the synthesis of heterocyclic 
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systems. Transformation of diethyl acetone-1,3-
dicarboxylate into polysubstituted 1, 2,7,8-tetrahydro-2,7-
naphthyridine-4-carboxylates. ARKIVOC. [Print ed.], 2011, 
no. VI, str. 120-129. [COBISS.SI-ID 34664453] 

3. MALI, Gregor, SIRISOPANAPORN, Chutchamon, 
MASQUELIER, Christian, HANŽEL, Darko, 

DOMINKO, Robert. Li [sub] 2 FeSiO [sub] 4 polymorphs 
probed by 6 [sup] Li MAS NMR and 57 [sup] Fe Mössbauer 
spectroscopy. Chem. mater.. [Print ed.], 2011, vol. 23, no. 
11, str. 2735-2744. [COBISS.SI-ID 4676890] 

4. DOMINKO, Robert, DEMIR-CAKAN, Rezan, 
MORCRETTE, Mathieu, TARASCON, Jean-Marie. 

Analytical detection of soluble polysulphides in a modified 
Swagelok cell. Electrochem. commun., 2011, vol. 13, no. 2, 
str. 117-120 [COBISS.SI-ID 4600346] 

5. DREYER, Wolfgang, GABERŠČEK, Miran, GUHLKE, 
Clemens, HUTH, Robert, JAMNIK, Janko. Phase 

transition in a rechargeable lithium battery. Eur. j. appl. 
math. (Print), 2011, vol. 22, iss. 3, str. 267-289 [COBISS.
SI-ID 4682522]

6. ZORKO, Milena, NOVAK, Saša, GABERŠČEK, 
Miran. Fast fabrication of mesoporous SiC with high 

and highly ordered porosity from ordered silica templates. 
J. Ceram Process. Res., 2011, vol. 12, no. 6, str. 654-659. 
[COBISS.SI-ID 25445671] 

7. UKMAR, Tina, MAVER, Uroš, PLANINŠEK, 
Odon, KAUČIČ, Venčeslav, GABERŠČEK, Miran, 

GODEC, Aljaž. Understanding controlled drug release from 
mesoporous silicates : theory and experiment. J. control. 
release. [Print ed.], 2011, vol. 155, issue 3, str. 409-417, 
ilustr. [COBISS.SI-ID 4727578]

8. MAVER, Uroš, ŽNIDARŠIČ, Andrej, GABERŠČEK, 
Miran. An attempt to use atomic force microscopy 

for determination of bond type in lithium battery 
electrodes. J. mater. chem., 2011, vol. 21, no. 12, str. 4071-
4075 [COBISS.SI-ID 4619802]

9. ISLAM, M. Saiful, DOMINKO, Robert, 
MASQUELIER, Christian, SIRISOPANAPORN, 

Chutchamon, ARMSTRONG, A. Robert, BRUCE, Peter 
G. Silicate cathodes for lithium batteries : alternatives to 
phosphates?. J. mater. chem., 2011, vol. 21, iss. 27, str. 
9811-9818, [COBISS.SI-ID 4699418] 

10. SIRISOPANAPORN, Chutchamon, DOMINKO, 
Robert, MASQUELIER, Christian, ARMSTRONG, 

A. Robert, MALI, Gregor, BRUCE, Peter G. Polymorphism 
in Li[sub]2(Fe,Mn)SiO[sub]4: a combined diffraction and 
NMR study. J. mater. chem., 2011, vol. 21, iss. 44, str. 
17823-17831 [COBISS.SI-ID 4822810]

11. HRIBAR, Gorazd, ŽNIDARŠIČ, Andrej, BELE, 
Marjan, MAVER, Uroš, CASERMAN, Simon, 

GABERŠČEK, Miran, GABERC-POREKAR, Vladka. Zinc-
phosphate nanoparticles with reversibly attached TNF- 
[alfa] analogs : an interesting concept for potential use in 
active immunotherapy. J. nanopart. res., 2011, vol. 13, no. 
7, str. 3019-3032. [COBISS.SI-ID 4607770]

12. DOMINKO, Robert, VIDAL-ABARCA GARRIDO, 
Candela, BELE, Marjan, KÜZMA, Mirjana, 

ARČON, Iztok, GABERŠČEK, Miran. Electrochemical 
characteristics of Li[sub]2-x VTiO[sub]4 rock salt phase 
in Li-ion batteries. J. power sources. [Print ed.], 2011, vol. 
196, no. 16, str. 6856-6862, ilustr. [COBISS.SI-ID 4519962]

 13. NADHERNA, Martina, REITER, Jakub, 
MOŠKON, Jože, DOMINKO, Robert. Lithium 

bis(fluorosulfony)imide-PYR [sub] 14TFSI ionic liquid 
electrolyte compatible with graphite. J. power sources. 
[Print ed.], 2011, vol. 196, iss. 18, str. 7700-7706, ilustr. 
[COBISS.SI-ID 4687130] 

14. TCHERNYCHOVA, Elena, GLINŠEK, Sebastjan, 
MALIČ, Barbara, KOSEC, Marija. Combined 

analytical transmission electron microscopy approach to 
reliable composition evaluation of KTaO[sub]3. J. Am. 
Ceram. Soc., 2011, vol. 94, no. 5, str. 1611-1618 [COBISS.
SI-ID 24363047] 

15. SIRISOPANAPORN, Chutchamon, 
MASQUELIER, Christian, BRUCE, Peter G., 

ARMSTRONG, A. Robert, DOMINKO, Robert. Dependence 
of Li [sub] 2FeSiO [sub] 4 electrochemistry on structure. 
J. Am. Chem. Soc., 2011, vol. 133, no. 5, str. 1263-1265 
[COBISS.SI-ID 4600090] 

16. PFAFFENHUBER, Christian, SÖRGEL, Seinz, 
WEICHERT, Katja, BELE, Marjan, MUNDIGER, 

Tabea, GÖBEL, Marcus, MAIER, Joachim. In situ recording 
of particle network formation in liquids by ion conductivity 
measurements. J. Am. Chem. Soc., 2011, vol. 133, no. 37, 
str. 14514-14517, ilustr.[COBISS.SI-ID 4783386]

17. DEMIR-CAKAN, Rezan, MORCRETTE, Mathieu, 
NOUAR, Farid, DAVOISNE, C., DEVIC, Thomas, 

GONBEAU, Danielle, DOMINKO, Robert, SERRE, 
Christian, FÉREY, Gérard, TARASCON, Jean-Marie. 
Cathode composites for Li-S batteries via the use of 
oxygenated porous architectures. J. Am. Chem. Soc., 2011, 
vol. 133, no. 40, str. 16154-16160, ilustr.[COBISS.SI-ID 
4816666] 

18. DAS, Shyamal K., GNANAVEL, M., UBRANI M., 
Manu Patel, SHIVAKUMARA, Chikkadasappa, 

BHATTACHARYYA, Aninda J. Anamolously high lithium 
storage in mesoporous nanoparticulate aggregation of 
Fe [sup] 3+ doped anatase titania. J. Electrochem. Soc., 
2011, vol. 158, iss. 12, str. A1290-A1297. [COBISS.SI-ID 
4877082] 

19. MAVER, Tina, STANA-KLEINSCHEK, 
Karin, PERŠIN, Zdenka, MAVER, Uroš. 

Functionalization of AFM tips for use in force spectroscopy 
between polymers and model surfaces = Funkcionalizacija 
AFM-konic za uporabo v spektroskopiji sil med polimeri in 
modelnimi površinami. Mater. tehnol., 2011, letn. 45, št. 3, 
str. 205-211. [COBISS.SI-ID 858282]

20. MAVER, Uroš, MAVER, Tina, ŽNIDARŠIČ, 
Andrej, PERŠIN, Zdenka, GABERŠČEK, 

Miran, STANA-KLEINSCHEK, Karin. Use of AFM force 
spectroscopy for assessment of polymer response to 
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conditions similar to the wound, during healing = Uporaba 
AFM-spektroskopije sil za spremljanje odziva polimernih 
molekul na v rani podobna okolja med celjenjem. Mater. 
tehnol., 2011, vol. 45, no. 3, str. 259-263. [COBISS.SI-ID 
14986262], 

21. VIŠIĆ, Bojana, DOMINKO, Robert, KLANJŠEK 
GUNDE, Marta, HAUPTMAN, Nina, ŠKAPIN, 

Srečo D., REMŠKAR, Maja. Optical properties of exfoliated 
MoS[sub]2 coaxial nanotubes - analogues of graphene. 
Nanoscale research letters, 2011, vol. 6, no. 1, str. 593-1-
593-6. [COBISS.SI-ID 25352743]

22. UKMAR, Tina, GABERŠČEK, Miran, MERZEL, 
Franci, GODEC, Aljaž. Modus operandi of 

controlled release from mesoporous matrices : a theoretical 
perspective. PCCP. Phys. chem. chem. phys. (Print), 2011, 
vol. 13, issue 33, 15311-15317, ilustr.. [COBISS.SI-ID 
4727834]

23. UKMAR, Tina, GODEC, Aljaž, PLANINŠEK, 
Odon, KAUČIČ, Venčeslav, MALI, Gregor, 

GABERŠČEK, Miran. The phase (trans)formation and 
physical state of a model drug in mesoscopic confinement. 
PCCP. Phys. chem. chem. phys. (Print), 2011, vol. 13, issue 
35, str. 16046-16054, ilustr. [COBISS.SI-ID 4727322]

24. SEZEN, Meltem, PLANK, Harald, FISSLTHALER, 
Evelin, CHERNEV, Boril, ZANKEL, Armin, 

TCHERNYCHOVA, Elena, BLÜMEL, Alexander, LIST, Emil 
J. W., GROGGER, Werner, PÖLT, Peter. An investigation 
on focused electron/ion beam induced degradation 
mechanisms of conjugated polymers. PCCP. Phys. chem. 
chem. phys. (Print), 2011, vol. 13, iss. 45, str. 20235-
20240. [COBISS.SI-ID 4890906]

25. GODEC, Aljaž, SMITH, Jeremy C., MERZEL, 
Franci. Increase of both order and disorder in the 

first hydration shell with increasing solute polarity. Phys. 
rev. lett., 2011, vol. 107, iss. 26, str. 267801-1 - 267801-5. 
[COBISS.SI-ID 4872474]

26. ČOLOVIĆ, Marija, JERMAN, Ivan, GABERŠČEK, 
Miran, OREL, Boris. POSS based ionic liquid as 

an electrolyte for hybrid electrochromic devices. Sol. energy 
mater. sol. cells. [Print ed.], 2011, vol. 95, issue 12, str. 
3472-3481 [COBISS.SI-ID 4830746]

27. MAROLT, Tina, SEVER ŠKAPIN, Andrijana, 
BERNARD, Janez, ŽIVEC, Petra, GABERŠČEK, 

Miran. Photocatalytic activity of anatase-containing facade 
coatings. Surf. coat. technol.. [Print ed.], dec. 2011, vol. 
206, no. 6, 1355-1361, ilustr. [COBISS.SI-ID 1817447]

28. BENČAN, Andreja, TCHERNYCHOVA, Elena, 
ŠTURM, Sašo, SAMARDŽIJA, Zoran, MALIČ, 

Barbara, KOSEC, Marija. Approaches for a reliable 
compositional analysis of alkaline-based lead free 
perovskite ceramics using microanalytical methods. 
Journal of advanced dielectrics, 2011, vol. 1, no. 1, str. 41-
52. [COBISS.SI-ID 24522535] 

29. GABERŠČEK, Miran, DRNOVŠEK, Rada. Centri 
odličnosti - priložnost za razvoj in gospodarski 

preboj. Kemija v šoli in družbi, okt. 2011, let. 23, št. 3, str. 
36-39, ilustr. [COBISS.SI-ID 4843546] 

V celoti objavljeni prispevki s konferenc
Full Text Conference Contributions

30. PERŠIN, Zdenka, STANA-KLEINSCHEK, Karin, 
JESIH, Adolf, MAVER, Uroš. Plasma - assisted 

surface modification of poly(ethyleneterephtalate) for 
antimicrobial wound-dessing. V: MOZETIČ, Miran (ur.), 
CVELBAR, Uroš (ur.). 4th International Conference on 
Advanced Plasma Technologies (iCAPT-IV) with Workshop 
on Plasma Synthesis and Applications of Nanomaterials 
& 112th IUVSTA Executive Council Meeting, September 
9th [i. e.] 11th - September 13th 2011, Strunjan, Slovenia. 
Conference proceedings. Ljubljana: Slovenian Society 
for Vacuum Technique: = DVTS - Društvo za vakuumsko 
tehniko Slovenije, 2011, str. 127-130. [COBISS.SI-ID 
15382550] 

31. ŠVARA FABJAN, Erika, SEVER ŠKAPIN, 
Andrijana, OTONIČAR, Mojca, GABERŠČEK, 

Miran. Encapsulation of nano-dimensional organic 
pigments by silica. V: MOZETIČ, Miran (ur.), CVELBAR, 
Uroš (ur.). 4th International Conference on Advanced 
Plasma Technologies (iCAPT-IV) with Workshop on 
Plasma Synthesis and Applications of Nanomaterials & 
112th IUVSTA Executive Council Meeting, September 9th 
[i. e.] 11th - September 13th 2011, Strunjan, Slovenia. 
Conference proceedings. Ljubljana: Slovenian Society 
for Vacuum Technique: = DVTS - Društvo za vakuumsko 
tehniko Slovenije, 2011, str. 193-197, ilustr. [COBISS.SI-ID 
1818471] 

32. ŠVARA, Erika, SEVER ŠKAPIN, Andrijana, 
ŠKRLEP, Luka, GABERŠČEK, Miran, OTONIČAR, 

Mojca. Determination of encapsulated organic pigments 
by electron microscopy. V: MAUKO, Alenka (ur.), KOSEC, 
Tadeja (ur.), KOPAR, Tinkara (ur.), GARTNER, Nina (ur.). 
13th Euroseminar on Microscopy Applied to Building 
Materials, Ljubljana, 14-18 June 2011. e-Proceedings with 
full papers. Ljubljana: ZAG: = Slovenian National Building 
and Civil Engineering Institute, 2011, [7] str. [COBISS.
SI-ID 1784935] 

33. MAVER, Tina, STANA-KLEINSCHEK, Karin, 
PERŠIN, Zdenka, MAVER, Uroš. Decoration 

of AFM tips for evaluation of interaction forces between 
polymers and model substrates. V: KUDLÁČEK, Jan (ur.), 
PEPELNJAK, Tomaž (ur.). International Conference on 
Innovative Technologies, IN-TECH 2011, 01. 09. 2011 
to 03. 09. 2011, Bratislava, Slovakia. IN-TECH 2011 
: proceedings. [S. l.: [J. Kudlaček], 2011, str. 371-373. 
[COBISS.SI-ID 15304982] 

34. MAVER, Uroš, MAVER, Tina, PERŠIN, Zdenka, 
STANA-KLEINSCHEK, Karin. AFM as a polymer 

characterization method for increased efficiency of 
wound dressing preparation. V: KUDLÁČEK, Jan (ur.), 
PEPELNJAK, Tomaž (ur.). International Conference on 
Innovative Technologies, IN-TECH 2011, 01. 09. 2011 
to 03. 09. 2011, Bratislava, Slovakia. IN-TECH 2011 
: proceedings. [S. l.: [J. Kudlaček], 2011, str. 374-376. 
[COBISS.SI-ID 15307542] 
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35. HODNIK, Nejc, BELE, Marjan, HOČEVAR, 
Stanko. The electro-oxidation of methanol on a 

new PtCu/C catalyst. V: Proceedings of fundamentals and 
developments of fuel cells conference 2011, January 19th-
21st, 2011, Grenoble, France. Institut Carnot: Paris, 2011, 
6 str. [COBISS.SI-ID 4599066] 

36. UKMAR, Tina, GODEC, Aljaž, PLANINŠEK, 
Odon, MALI, Gregor, GABERŠČEK, Miran, 

KAUČIČ, Venčeslav. Phase (trans)formation of 
indomethacin in nano-confinement. V: ANTONIĆ JELIĆ, 
Tatjana (ur.), NOVAK TUŠAR, Nataša (ur.). Proceedings 
of the 4th Slovenian-Croatian Symposium on Zeolites, 
4th Croatian-Slovenian Sympozium on Zeolites : October 
17-18, 2011, Ljubljana, Slovenia. Zagreb: Croatian Zeolite 
Association, 2011, str. 113-116, ilustr. [COBISS.SI-ID 
4821274] 

37. ERJAVEC, Boštjan, DOMINKO, Robert, 
PINTAR, Albin, GABERŠČEK, Miran. Ionsko 

in elektrokemijsko ožičenje TiO[spodaj]2 elektrodnih 
kompozitov = Ionic and electronic wiring of the TiO[sub]2 
electrode composite : [predavanje]. V: KRAVANJA, Zdravko 
(ur.), BRODNJAK-VONČINA, Darinka (ur.), BOGATAJ, 
Miloš (ur.). Slovenski kemijski dnevi 2011, Portorož, 14-16 
september 2011. Maribor: FKKT, 2011, str. 1-9. [COBISS.
SI-ID 35393541] 

38. GLINŠEK, Sebastjan, MALIČ, Barbara, 
TCHERNYCHOVA, Elena, FILIPIČ, Cene, KOSEC, 

Marija. Processing of high-quality KTaO[sub]3 ceramics. 
V: PETELIN, Dejan (ur.), TAVČAR, Aleš (ur.), ROŽIČ, 
Brigita (ur.), POGORELC, Bogdan (ur.). 3. študentska 
konferenca Mednarodne podiplomske šole Jožefa Stefana 
= 3rd Jožef Stefan International Postgraduate School 
Students Conference, 25. maj 2011, Ljubljana, Slovenija. 
Zbornik prispevkov. Ljubljana: Mednarodna podiplomska 
šola Jožefa Stefana, 2011, str. 162-166. [COBISS.SI-ID 
24849703] 

Monografije, sestavki in druga zaključena dela 
Monographs,  contributions and other finished works

39. BENČAN, Andreja, TCHERNYCHOVA, Elena, 
URŠIČ, Hana, KOSEC, Marija, FISHER, John 

Gerard. Growth and characterization of single crystals of 
potassium sodium niobate by solid state crystal growth. V: 
LALLART, Mickaël (ur.). Ferroelectrics - material aspects. 
Rijeka: InTech, cop. 2011, str. 87-108. [COBISS.SI-ID 
25002023] 

Doktorati, magisteriji, diplome
Ph.D., M.Sc. and B.Sc. Theses

40. MAVER, Uroš. Funkcionalizacija površin 
za razvoj dostavnih sistemov učinkovin za 

ciljano zdravljenje = Functionalization of surfaces for the 
development of drug delivery systems for targeted therapy 
: doktorska disertacija. Ljubljana: [U. Maver], 2011. VII, 
177 str., ilustr. [COBISS.SI-ID 257914112] 

41. ERJAVEC, Boštjan. Nanostrukturirani kompoziti 
za litijeve ionske akumulatorje visokih moči : 

doktorska disertacija. Ljubljana: [B. Erjavec], 2011. IX, 122 
f., ilustr., preglednice. [COBISS.SI-ID 4646682] 

42. ZORKO, Milena. Samourejene strukture 
na osnovi monodisperznih sferičnih delcev 

silicijevega dioksida : magistersko delo = Self-assembled 
structures based on monodisperse spherical silica particles 
: master thesis. Ljubljana: [M. Zorko], 2011. VII, 66 str., 
ilustr. (nekaj barv.). [COBISS.SI-ID 25303335] 

Patenti in patentne prijave
Patents and Patent Application

43. STANA-KLEINSCHEK, Karin, MAVER, Tina, 
MAVER, Uroš, KRALJ KUNČIČ, Marjetka, 

CERLINI, Jasna, ZABRET, Andrej, ŠIMNIC-ŠOLINC, Mojca, 
JESIH, Adolf, PERŠIN, Zdenka. Antimicrobial polymeric 
substrates : European patent application no. 11 007 485.3, 
27. September 2011. [S. l.]: Europäisches Patentamt: = 
European Patent Office: = Office européen des brevets, 
2011. [22] str. [COBISS.SI-ID 15495702] 

44. BELE, Marjan, GABERŠČEK, Miran, KAPUN, 
Gregor, HODNIK, Nejc, HOČEVAR, Stanko. 

Electrocatalytic composite(s), associated composition(s) 
and associated process(es) : patentna prijava : US Appln No 
61/510,452, 2011-07-21. Arlington: United States Patent 
and Trademark Office, 2011. 68 str., ilustr. [COBISS.SI-ID 
4902938] 

45. BELE, Marjan, DOMINKO, Robert, VIDAL-
ABARCA GARRIDO, Candela, PIVKO, Maja, 

GABERŠČEK, Miran. Katodni materiali za litijeve ionske 
akumulatorje na osnovi litijiranih vanadij oksidnih spojin 
: patent : SI 23155 (A), 2011-03-31. Ljubljana: Urad 
Republike Slovenije za intelektualno lastnino, 2011. 17 str., 
ilustr. [COBISS.SI-ID 4258074] 

Mentorstva
Mentorship

46. SIRISOPANAPORN, Chutchamon, Dominko, 
Robert (mentor), Pejovnik, Stane (komentor). 

Strucutral [!] and electrochemcial [!] properties of Li[sub]
MSiO[sub]4 (M = Fe, Mn, Co) cathode materials for Li-
ion batteries : disertation thesis. Ljubljana; Amiens: [C. 
Sirisopanaporn], 2011. X, 178 str., ilustr., tabele. [COBISS.
SI-ID 35517445] 

47. SADIKIN, Yolanda, Dominko, Robert (mentor). 
Aliovalent doping of Li [sub] 2FeSiO [sub] 4 : 

synthesis and characterization. [Ljubljana: Y. Sadikin], 
2011. III, 47 f., ilustr. [COBISS.SI-ID 4840986] 

48. AMISSE, Robin, Dominko, Robert (mentor). 
Structural and electrochemical characterization 

of non-stoichiometric Li(Fe [sub] (1-y)Mn [sub] y)PO [sub] 
4 (0<y<1) materials : master thesis. [Ljubljana; Amiens: R. 
Amisse], 2011. 40 f., ilustr. [COBISS.SI-ID 4839706] 
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49. MAVER, Uroš, Jamnik, Janko (komentor). 
Funkcionalizacija površin za razvoj 

dostavnih sistemov učinkovin za ciljano zdravljenje = 
Functionalization of surfaces for the development of 
drug delivery systems for targeted therapy : doktorska 
disertacija. Ljubljana: [U. Maver], 2011. VII, 177 str., ilustr. 
[COBISS.SI-ID 257914112] 

50. ERJAVEC, Boštjan, Pejovnik, Stane (mentor), 
Gaberšček, Miran (komentor). Nanostrukturirani 

kompoziti za litijeve ionske akumulatorje visokih moči : 
doktorska disertacija. Ljubljana: [B. Erjavec], 2011. IX, 122 
f., ilustr., preglednice. [COBISS.SI-ID 4646682] 

51. ZORKO, Milena, Gaberšček, Miran 
(komentor). Samourejene strukture na osnovi 

monodisperznih sferičnih delcev silicijevega dioksida : 
magistersko delo = Self-assembled structures based on 
monodisperse spherical silica particles : master thesis. 
Ljubljana: [M. Zorko], 2011. VII, 66 str., ilustr. (nekaj 
barv.). [COBISS.SI-ID 25303335] 

Intervjuji in mediji
Interviews and media

52. GABERŠČEK, Miran, MEDEN, Anton, GENORIO, 
Boštjan. Gorivne celice: vodik, energija 

prihodnosti : oddaja Ugriznimo znanost na TV Slovenija 
1, torek 24. maj 2011. Ljubljana: RTV Slovenija, 2011. 
[COBISS.SI-ID 35081989] 

53. DOMINKO, Robert, SUHOREPEC, Aleš, SKUBIN, 
Gorazd. Poročila ob petih : [sodelovanje v petkovi 

rubriki o električnih avtomobilih]. Ljubljana: RTV Slovenija 
1, 16. dec. 2011. [COBISS.SI-ID 4872218] 

54. JAMNIK, Janko. Pogovor s prof. dr. Jankom 
Jamnikom, direktorjem Kemijskega inštituta v 

Ljubljani. Ventil (Ljubl.), apr. 2011, letn. 17, št. 2, str. 98-
101. [COBISS.SI-ID 11825435]

L 11
Laboratorij za biosintezo in
biotransformacijo
Laboratory for Biosynthesis and 
Biotransformation

V celoti objavljeni članki (znanstveni, strokovni, poljudni)
Full Text Articles

1. FIDLER, Katarina, JEVŠEVAR, Simona, 
MILUNOVIĆ, Tatjana, ŠKRAJNAR, Špela, PREMZL, 

Aleš, KUNSTELJ, Menči, ZORE, Irena, PODOBNIK, 
Barbara, KUSTERLE, Mateja, CASERMAN, Simon, KENIG, 
Maja, SMILOVIĆ, Vanja, GABERC-POREKAR, Vladka. The 
characterization and potential use of G-CSF dimers and 
their pegylated conjugates. Acta chim. slov.. [Tiskana izd.], 
2011, vol. 58, no. 1, str. 1-8. [COBISS.SI-ID 1452892] 

2. ŠPANINGER, Klemen, BORŠTNAR, Simona, 
MATOS, Erika, MOŽINA, Barbara, SYTKOWSKI, 

Arthur J., KOMEL, Radovan, DEBELJAK, Nataša. Report 
on isoelectric focusing trial of erythropoietin profiling in 
two cancerpatients during chemotherapy and darbepoetin 
treatment. Acta chim. slov.. [Tiskana izd.], 2011, vol. 58, 
issue 1, str. 139-143. [COBISS.SI-ID 28208345]

3. STARČEVIĆ, Štefan, KOCBEK, Petra, HRIBAR, 
Gorazd, LANIŠNIK-RIŽNER, Tea, GOBEC, 

Stanislav. Biochemical and biological evaluation of novel 
potent coumarin inhibitor of 17ß-HSD type 1. Chem.-
biol. interact.. [Print ed.], str. 60-65, ilustr.[COBISS.SI-ID 
27947481]

4. VOGELSANG, Matjaž, KOMEL, Radovan. 
Non-truncating hMLH1 variants identified in 

Slovenian gastric cancer patients are not associated with 
Lynch syndrome : a functional analysis report. Familial 
cancer, 2011, vol. 10, no. 2, str. 255-263. [COBISS.SI-ID 
27687641] 

5. ŽAGER, Urška, IRMAN, Špela, LUNDER, Mojca, 
ŠKARABOT, Miha, MUŠEVIČ, Igor, HODNIK, 

Vesna, ANDERLUH, Gregor, ČUČNIK, Saša, KVEDER, 
Tanja, ROZMAN, Blaž, BOŽIČ, Borut. Immunochemical 
properties and pathological relevance of anti-[beta][sub]2-
glycoprotein I antibodies of different avidity. Int. immunol. 
(Print), 2011, vol. 23, no. 8, str. 511-518, graf. prikazi 
[COBISS.SI-ID 24914215]

6. ŠUŠTAR, Vid, BEDINA ZAVEC, Apolonija, 
ŠTUKELJ, Roman, FRANK, Mojca, BOBOJEVIĆ, 

Goran, JANŠA, Rado, OGOREVC, Eva, KRULJC, Peter, 
MAM, Keriya, ŠIMUNIČ, Boštjan, MANČEK KEBER, 
Mateja, JERALA, Roman, ROZMAN, Blaž, VERANIČ, 
Peter, HÄGERSTRAND, Henry, KRALJ-IGLIČ, Veronika. 
Nanoparticles isolated from blood : a reflection of 
vesiculability of blood cells during the isolation process. 
International journal of nanomedicine. [Online ed.], 2011, 
vol. 6, str. 2737-2748. [COBISS.SI-ID 29065433]

7. PREGELJ, Peter, NEDIĆ, Gordana, VIDETIČ, Alja, 
ZUPANC, Tomaž, NIKOLAC, Matea, BALAŽIC, 

Jože, TOMORI, Martina, KOMEL, Radovan, MUCK 
SELER, Dorotea, PIVAC, Nela. The association between 
brain-derived neurotrophic factor polymorphism (BDNF 
Val66Met) and suicide. J. affective disord.. [Print ed.], 
2011, vol. 128, issue 3, str. 287-290 [COBISS.SI-ID 
27184089] 

8. PRAPER, Tilen, SONNEN, Andreas F.- P., VIERO, 
Gabriella, KLADNIK, Aleš, FROELICH, Christopher 

J., ANDERLUH, Gregor, DALLA SERRA, Mauro, GILBERT, 
Robert J. Human perforin employs different avenues to 
damage membranes. J Biol Chem, 2011, vol. 286, issue 4, 
str. 2946-2955. [COBISS.SI-ID 2282319] 

9. GARCÍA-SÁEZ, Ana J., BUSCHHORN, Sabine B., 
KELLER, Heiko, ANDERLUH, Gregor, SIMONS, Kai, 

SCHWILLE, Petra. Oligomerization and pore formation 
by Equinatoxin II inhibit endocytosis and lead to plasma 
membrane reorganization. J Biol Chem, 2011, vol. 286, no. 
43, str. 37768-37777. [COBISS.SI-ID 4782874]
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10. DERMOL, Urška, JANARDAN, Vishnu, 
TYAGI, Richa, VISWESWARIAH, Sandhya 

S., PODOBNIK, Marjetka. Unique utilization of a 
phosphoprotein phosphatase fold by a mammalian 
phosphodiesterase associated with WAGR syndrome. 
J. mol. biol., 2011, vol. 412, issue 3, str. 481-494, ilustr.
[COBISS.SI-ID 4760858] 

11. POPOVIC, Matija, BELLA, Juraj, ZLATEV, 
Ventsislav, HODNIK, Vesna, ANDERLUH, Gregor, 

BARLOW, Paul N., PINTAR, Alessandro, PONGOR, Sándor. 
The interaction of Jagged-1 cytoplasmic tail with afadin 
PDZ domain is local, folding-independent, and tuned by 
phosphorylation. JMR, J. mol. recognit., 2011, vol. 24, 
issue 2, str. 245-253. [COBISS.SI-ID 2220111]

12. HRIBAR, Gorazd, ŽNIDARŠIČ, Andrej, BELE, 
Marjan, MAVER, Uroš, CASERMAN, Simon, 

GABERŠČEK, Miran, GABERC-POREKAR, Vladka. Zinc-
phosphate nanoparticles with reversibly attached TNF- 
[alfa] analogs : an interesting concept for potential use in 
active immunotherapy. J. nanopart. res., 2011, vol. 13, no. 
7, str. 3019-3032 [COBISS.SI-ID 4607770]

13. ŠUŠTAR, Vid, BEDINA ZAVEC, Apolonija, 
ŠTUKELJ, Roman, FRANK, Mojca, OGOREVC, 

Eva, JANŠA, Rado, KERIYA, Mam, VERANIČ, Peter, 
KRALJ-IGLIČ, Veronika. Post-prandial rise of microvesicles 
in peripheral blood of healthy human donors. Lipids in 
health and disease, 2011, no. 47, vol. 10, 11 str. [COBISS.
SI-ID 4640794]

14. LAH, Ljerka, PODOBNIK, Barbara, NOVAK, 
Metka, KOROŠEC, Branka, BERNE, Sabina, 

VOGELSANG, Matjaž, KRAŠEVEC, Nada, ZUPANEC, 
Neja, STOJAN, Jure, BOHLMANN, Joerg, KOMEL, 
Radovan. The versatility of the fungal cytochrome P450 
monooxygenase system is instrumental in xenobiotic 
detoxification. Mol. microbiol., 2011, vol. 85, issue 5, str. 
1374-1389, ilustr. [COBISS.SI-ID 4729882] 

15. ZUPANC, Tomaž, PREGELJ, Peter, TOMORI, 
Martina, KOMEL, Radovan, VIDETIČ, Alja. TPH2 

polymorphisms and alcohol-related suicide. Neurosci. lett.. 
[Print ed.], 2011, vol. 490, issue 1, str. 78-81 [COBISS.SI-ID 
27778265], 

16. BUTALA, Matej, KLOSE, Daniel, HODNIK, 
Vesna, REMS, Ana, PODLESEK, Zdravko, 

KLARE, Johann P., ANDERLUH, Gregor, BUSBY, Steve J. 
W., STEINHOFF, Heinz-Jürgen, ŽGUR-BERTOK, Darja. 
Interconversion between bound and free conformations of 
LexA orchestrates the bacterial SOS response. Nucleic acids 
res., 2011, vol. 39, issue 15, str. 6546-6557. [COBISS.SI-ID 
2368847]

17. HUDLER, Petra, REPŠE, Stanislav, JUVAN, 
Robert, KOMEL, Radovan. A genomic approach 

to investigate expression profiles in Slovenian patients with 
gastric cancer. Oncol. Lett., 2011, vol. 2, issue 5, str. 1003-
1014 [COBISS.SI-ID 28637657] 

18. METKAR, Sunil, WANG, Baikun, CATALAN, 
Elena, ANDERLUH, Gregor, GILBERT, Robert J., 

PARDO, Julian, FROELICH, Christopher J. Perforin rapidly 
induces plasma membrane phospholipid flip-flop. PLoS 
one, sep. 2011, vol. 6, iss. 9, 9 str., ilustr. [COBISS.SI-ID 
4783130]

19. PRAPER, Tilen, KLADNIK, Aleš, ANDERLUH, 
Gregor. Perforin activity at membranes leads to 

invaginations and vesicle formation. Proc. Natl. Acad. Sci. 
U. S. A., 2011, vol. 108, no. 52, str. 21016-21021. [COBISS.
SI-ID 2493519]

20. ANDERLUH, Gregor, SEPČIĆ, Kristina, TURK, 
Tom, MAČEK, Peter. Cytolytic proteins from 

cnidarians - an overview. Acta chim. slov.. [Tiskana izd.], 
2011, vol. 58, no. 4, str. 724-729. [COBISS.SI-ID 2493007]

21. MARUŠIĆ, Maja, JERAS, Matjaž. Matične 
celice iz zobnega in obzobnega tkiva ter njihova 

uporaba v regenerativnem zobozdravstvu = Stem cells from 
dental and periodontal tissue and their possible application 
in regenerative dentistry. Farm. vestn., 2011, let. 62, št. 1, 
str. 26-30. [COBISS.SI-ID 3010929] 

22. PETERNEL, Špela, KOMEL, Radovan. Active 
protein aggregates produced in Escherichia coli. 

Int. j. mol. sci. (Online), 2011, vol. 12, str. 8275-8287. 
[COBISS.SI-ID 29115609]

23. ABRAHAMS, Jan-Pieter, APWEILER, Rolf, 
BALLING, Rudi, PODOBNIK, Marjetka, 

BERTERO, Michela G., BUJNICKI, Janusz M., CHAYEN, 
Naomi E., CHÈNE, Patrick, CORTHALS, Gary L., DYLAG, 
Tomasz, FÖRSTER, Friedrich, HECK, Albert J. R., 
HENDERSON, Peter J. F., HERWIG, Ralf, JEHENSON, 
Philippe, KOKALJ-JENKO, Saša, LAUE, Ernest, LEGRAIN, 
Pierre, MARTENS, Lennart, MIGLIORINI, Christiano, 
MUSACCHIO, Andrea, SCHERTLER, Gebhard F. X., 
SCHREIBER, Gideon, SIXMA, Titia K., SMIT, August B., 
STUART, David, SVERGUN, Dmitrii Ivanovich, TAUSSIG, 
Michael J. 4D biology for health and disease : workshop 
report. New biotechnology, July 2011, letn. 28, št. 4, str. 
291-293. [COBISS.SI-ID 4515866]

V celoti objavljeni prispevki s konferenc
Full Text Conference Contributions

24. ŽAGER, Urška, LUNDER, Mojca, HODNIK, 
Vesna, ANDERLUH, Gregor, ČUČNIK, Saša, 

KVEDER, Tanja, ROZMAN, Branka, BOŽIČ, Borut. 
Characterization of clinically relevant antibodies against 
ß2-glycoprotein I. V: 4th BBBB-Bosphorus International 
Conference on Pharmaceutical Sciences: New trends 
in drug discovery, delivery systems and laboratory 
diagnostics, Bled, Slovenia, 29 September-01 October 
2011 : proceedings, (European journal of Pharmaceutical 
Sciences, Vol. 44, suppl. 1). Amsterdam ... [etc.]: Elsevier, 
2011, str. 62-63. [COBISS.SI-ID 3110257]

25. GROM, Jože, HODNIK, Vesna, BARLIČ-
MAGANJA, Darja, NARAT, Mojca, ANDERLUH, 

Gregor, ZRIMEC, Alexis. Label-free detection of Aujeszky's 
disease virus by surface plasmon resonance-SPR. V: 
1st International Workshop for National Reference 
Laboratories for Aujeszky's Disease. Ploufragan, France, 
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2011. First International Workshop for National Reference 
Laboratories for Aujeszky's Disease : Ploufragan, France, 
June 23rd-24th 2011. Ploufragan (France): Anses 
laboratory, Swine virology immunology unit: OIE reference 
laboratory for Aujeszky's disease, 2011, str. [12]. [COBISS.
SI-ID 3430778] 

Monografije, sestavki in druga zaključena dela 
Monographs,  contributions and other finished works

26. BEDINA ZAVEC, Apolonija. The relationship 
between replication and recombination. V: 

KUŠIĆ-TIŠMA, Jelena (ur.). DNA replication and related 
cellular processes. Rijeka: InTech, 2011, str. 33-62, ilustr.. 
[COBISS.SI-ID 4787226] 

27. HUDLER, Petra, VOGELSANG, Matjaž, KOMEL, 
Radovan. Genetic instability in gastric cancer. 

V: LOTFY, Mahmoud (ur.). Gastric carcinoma - molecular 
aspects and current advances. Rijeka: Intech, 2011, str. 27-
53, ilustr. [COBISS.SI-ID 28676057] 

28. DERMASTIA, Marina, KOMEL, Radovan, TURK, 
Tom. Kjer se življenje začne --- : [biologija celice in 

genetika za gimnazije]. 1. izd. Ljubljana: Rokus Klett, 2011. 
297 str., ilustr. ISBN 978-961-271-126-9. [COBISS.SI-ID 
254618112] 

29. ANDERLUH, Gregor. Bioinformatika v biologiji 
: študijsko gradivo. Ljubljana: Biotehniška 

fakulteta, 199??. [COBISS.SI-ID 18921177]

Doktorati, magisteriji, diplome
Ph.D., M.Sc. and B.Sc. Theses

30. DERMOL, Urška. Strukturne in funkcijske 
raziskave fosfodiesteraz cikličnih nukleotidov 

Razreda III : doktorska disertacija = Structural and 
functional studies of the Class III cyclic nucleotide 
phosphodiesterases : doctoral dissertation. Ljubljana: 
[U. Dermol], 2011. XVIII, 120 f., ilustr. [COBISS.SI-ID 
4862746]

Patenti in patentne prijave
Patents and Patent Application

31. NOVAK ŠTAGOJ, Mateja, COMINO, Aleksandra, 
KOMEL, Radovan. Highly productive 

recombinant yeast strains with modified galactose-
regulated transcription = Hochproduktive rekombinante 
hefestämme mit modifizierter galactose-regulierter 
transkription = Souches de levure de recombinaison a fort 
rendement et a modification de la transcription regulee 
par la galactose : EP 1880009 (B1), 2011-06-15. Munich: 
European Patent Office, 2011. 14 f., graf. prikazi. [COBISS.
SI-ID 28682713] 

Uredništva
Editorships

32. Acta chimica slovenica. Komel, Radovan (član 
uredniškega odbora 1998-). [Tiskana izd.]. 

Ljubljana: Slovensko kemijsko društvo: =Slovenian 
Chemical Society, 1993-. ISSN 1318-0207.[COBISS.SI-ID 
14086149] 

33. Analytical biochemistry. Anderluh, Gregor (član 
uredniškega odbora 2007-). New York: Academic 

Press. ISSN 0003-2697. [COBISS.SI-ID 6506759] 

34. Informatica medica slovenica. Anderluh, Gregor 
(član uredniškega odbora 2005-). Maribor: 

Zdravstveni dom dr. Adolfa Drolca, 1994-. ISSN 1318-
2129. [COBISS.SI-ID 37756160] 

35. The open chemical and biomedical methods 
journal. Anderluh, Gregor (član uredniškega 

odbora 2008-). Hilversum: Bentham Science, 2007-. 
[COBISS.SI-ID 2225999] 

36. Proteus. Komel, Radovan (odgovorni urednik 
2002-). Ljubljana: Prirodoslovno društvo 

Slovenije, 1934-. ISSN 0033-1805. [COBISS.SI-ID 
7547138] 

Mentorstva
Mentorship

37. KOČEVAR, Nina, Komel, Radovan (mentor). 
Določanje proteinskih označevalcev pri 

adenokarcinomu želodca : doktorska disertacija = Searching 
for protein biomarkers in gastric adenocarcinoma : doctoral 
thesis. Ljubljana: [N. Kočevar], 2011. XII, 122 str., ilustr., 
preglednice. [COBISS.SI-ID 258589952] 

38. FIDLER, Katarina, Komel, Radovan (mentor). 
Priprava in opredelitev dimerov Met-G-CSF 

in pegiliranih konjugatov : doktorska disertacija = The 
preparation and characterization of Met-G-CSF dimers 
and pegylated conjugates : doctoral thesis. Ljubljana: [K. 
Fidler], 2011. VIII, 137 f., ilustr., preglednice. [COBISS.
SI-ID 255268608] 

39. BAKRAČ, Biserka, Anderluh, Gregor (mentor). 
Specifična vezava ekvinatoksina II, citolitičnega 

proteina iz morske vetrnice Actinia equina, na sfingomielin 
: doktorsko delo. Ljubljana: [B. Bakrač], 2011. XIV, 119 f., 
ilustr., tabele. [COBISS.SI-ID 256973568] 

40. DERMOL, Urška, Podobnik, Marjetka (mentor). 
Strukturne in funkcijske raziskave fosfodiesteraz 

cikličnih nukleotidov Razreda III : doktorska disertacija 
= Structural and functional studies of the Class III cyclic 
nucleotide phosphodiesterases : doctoral dissertation. 
Ljubljana: [U. Dermol], 2011. XVIII, 120 f., ilustr. [COBISS.
SI-ID 4862746] 

41. ŠIMIC, Mateja, Komel, Radovan (mentor). 
Polimorfizmi v genih TTK in BUB1B pri 

slovenskih bolnikih z rakom želodca : diplomsko delo. 
Ljubljana: [M. Šimic], 2011. XII, 71 str., ilustr. [COBISS.
SI-ID 34967301] 

42. NASTRAN, Saša, Komel, Radovan (mentor).  
Postavitev celičnih modelov za spremljanje 

hematopoetskih in stranskih učinkov eritropoetina in vitro 
: diplomsko delo. Ljubljana: [S. Nastran], 2011. 57 f., ilustr. 
[COBISS.SI-ID 35700485] 
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43. GRGIĆ, Marina, Komel, Radovan (mentor). 
Preiskava polimorfizmov v genu za relin pri 

žrtvah samomora = Analysis of reelin gene polymorphisms 
in suicide victims : diplomsko delo. Ljubljana: [M. Grgić], 
2011. VIII, 49 str., ilustr. [COBISS.SI-ID 35409669] 

44. SIMONČIČ, Marjeta, Novak Štagoj, Mateja 
(mentor). Priprava biološko aktivnega konjugata 

dejavnika tumorske nekroze alfa : diplomsko delo 
univerzitetnega študijskega programa. Maribor: [M. 
Simončič], 2011. XI, 57 f., ilustr. [COBISS.SI-ID 15653142]

 45. LEBAR, Tina, Anderluh, Gregor (mentor), 
Jerala, Roman (komentor). Sinteza resveratrola 

z vezavo himernih encimov na DNK ter preverjanje 
učinkovitosti vezave z represijo transkripcije : diplomsko 
delo, univerzitetni študij = Resveratrol synthesis by 
binding chimeric enzymes to DNA and testing binding 
efficiency through transcription repression : graduation 
thesis, university studies, (Biotehniška fakulteta, Enota 
medoddelčnega študija mikrobiologije, Ljubljana, 
Diplomske naloge, 491). Ljubljana: [T. Lebar], 2011. XVI, 
79 f., graf. prikazi, tabele. [COBISS.SI-ID 3946360] 

46. NANEH, Omar, Podobnik, Marjetka (komentor). 
Izolacija, biokemijska karakterizacija ter 

kristalizacija univerzalnega stresnega proteina iz 
Mycobacterium smegmatis : diplomsko delo, univerzitetni 
študij = Isolation, biochemical characterization and 
crystallization on the universal stress protein from 
Mycobacterium smegmatis : graduation thesis, university 
studies, (Biotehniška fakulteta, Enota medoddelčnega 
študija mikrobiologije, Ljubljana, Diplomske naloge, 489). 
Ljubljana: [O. Naneh], 2011. XVII, 80 f., [7] f. pril., graf. 
prikazi, tabele. [COBISS.SI-ID 3941496] 

Intervjuji in mediji
Interviews and media

47. ANDERLUH, Gregor. Dilem se zavedamo, a 
razprav nimamo. 7D. [Tiskana izd.], 2. feb. 2011, 

letn. 60, str. 12-15. [COBISS.SI-ID 28372185] 

48. ANDERLUH, Gregor. Taborniki in njihovi poklici 
: bio tabornik. Tabor (Ljubl., Tisk. izd.). [Tiskana 

izd.], feb. 2011, letn. 56, št. 2, str. 25. [COBISS.SI-ID 
28372953] 

L 12
Laboratorij za biotehnologijo
Laboratory of Biotechnology

V celoti objavljeni članki (znanstveni, strokovni, poljudni)
Full Text Articles

1. JERALA, Miha, JERALA, Roman, HAFNER 
BRATKOVIČ, Iva. A DNA origami of Slovenia in 

nano dimensions. Acta chim. slov.. [Tiskana izd.], 2011, no. 
1, vol. 58, str. 181-184, ilustr. [COBISS.SI-ID 4630298] 

2. SANCHEZ-GOMEZ, Susana, JAPELJ, Boštjan, 
JERALA, Roman, MORIYON, Ignacio, FERNÁNDEZ 

ALONSO, Mirian, LEIVA, Jose, BLONDELLE, Sylvie E., 
ANDRÄ, Jörg, BRANDENBURG, Klaus, LOHNER, Karl, 
TEJADA DE GARAIZÁBAL, Guillermo Martinez de. 
Structural features governing the activity of lactoferricin-
derived peptides that act in synergy with antibiotics 
against Pseudomonas aeruginosa In Vitro and In Vivo. 
Antimicrob Agents Chemother, 2011, vol. 55, no. 1, str. 
218-228. [COBISS.SI-ID 4574746] 

3. AVBELJ, Matevž, HAFNER BRATKOVIČ, Iva, 
JERALA, Roman. Introduction of glutamines 

into the B2-H2 loop promotes prion protein conversion. 
Biochem. biophys. res. commun., 2011, vol. 413, issue 3, 
str. 521-526 [COBISS.SI-ID 4766234] 

4. SIMONČIČ, Matjaž, REŽEN, Tadeja, JUVAN, Peter, 
ROZMAN, Damjana, FAZARINC, Gregor, FIEVET, 

Catherine, STAELS, Bart, HORVAT, Simon. Obesity 
resistant mechanisms in the Lean polygenic mouse model 
as indicated by liver transcriptome and expression of 
selected genes in skeletal muscle. BMC Genomics, 2011, 
vol. 12, no. 96, on line. [COBISS.SI-ID 2819720]

5. BINDER, Ulrike, BENČINA, Mojca, EIGENTLER, 
Andrea, MEYER, Vera, MARX, Florentine. The 

Aspergillus giganteus antifungal protein AFP [sub] 
NN5353 activates the cell wall integrity pathway and 
perturbs calcium homeostasis. BMC Microbiol, 2011, 
vol. 11, article no. 209, str. 1-13, ilustr. [COBISS.SI-ID 
4801050]

6. ŠUŠTAR, Vid, BEDINA ZAVEC, Apolonija, 
ŠTUKELJ, Roman, FRANK, Mojca, BOBOJEVIĆ, 

Goran, JANŠA, Rado, OGOREVC, Eva, KRULJC, Peter, 
MAM, Keriya, ŠIMUNIČ, Boštjan, MANČEK KEBER, 
Mateja, JERALA, Roman, ROZMAN, Blaž, VERANIČ, 
Peter, HÄGERSTRAND, Henry, KRALJ-IGLIČ, Veronika. 
Nanoparticles isolated from blood : a reflection of 
vesiculability of blood cells during the isolation process. 
International journal of nanomedicine. [Online ed.], 2011, 
vol. 6, str. 2737-2748. [COBISS.SI-ID 29065433]

7. KOPRIVNJAK, Tomaž, ZHANG, David, ERNST, C. 
M., PESCHEL, Andreas, NAUSEEF, W. M., WEISS, 

Jerrold P. Characterization of Staphylococcus aureus 
Cardiolipin Synthases 1 and 2 and their contribution to 
accumulation of cardiolipin in stationary phase and within 
phagocytes. J Bacteriol, 2011, vol. 193, issue 16, str. 4134-
4142 [COBISS.SI-ID 4689434] 

8. HAFNER BRATKOVIČ, Iva, BESTER, Romina, 
PRISTOVŠEK, Primož, GAEDTKE, Lars, VERANIČ, 

Peter, GAŠPERŠIČ, Jernej, MANČEK KEBER, Mateja, 
AVBELJ, Matevž, POLYMENIDOU, Magdalini, JULIUS, 
Christian, AGUZZI, Adriano, VORBERG, Ina, JERALA, 
Roman. Globular domain of the prion protein needs to be 
unlocked by domain swapping to support prion protein 
conversion. J Biol Chem, 2011, vol. 286, no. 14, str. 12149-
12156 [COBISS.SI-ID 4602394]

9. ZWEYTICK, Dagmar, DEUTSCH, Günter, ANDRÄ, 
Jörg, BLONDELLE, Sylvie E., VOLLMER, Ekkehard, 
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JERALA, Roman, LOHNER, Karl. Studies on lactoferricin 
derived E. coli membrane active peptides reveal differences 
in the mechanism of N-acylated versus non-acylated 
peptides. J Biol Chem, 2011, vol. 286, no. 24, str. 21266-
21276 [COBISS.SI-ID 4652826] 

10. PANTER, Gabriela, JERALA, Roman. Ectodomain 
of the toll-like receptor 4 prevents constitutive 

receptor activation. J Biol Chem, 2011, vol. 286, no. 26, str. 
23334-23344 [COBISS.SI-ID 4652570]

11. MAJERLE, Andreja, PRISTOVŠEK, Primož, 
MANČEK KEBER, Mateja, JERALA, Roman. 

Interaction of the HIV-1 GP120 V3 loop with bacterial 
lipopolysaccharide : a pattern recognition inhibition. J Biol 
Chem, 2011, vol. 286, issue 29, str. 26228-26237 [COBISS.
SI-ID 4677402]

12. KEBER, Rok, MOTALN, Helena, WAGNER, Kay 
D., DEBELJAK, Nataša, RASSOULZADEGAN, 

Minoo, AČIMOVIČ, Jure, ROZMAN, Damjana, HORVAT, 
Simon. Mouse knockout of the cholesterogenic cytochrome 
P450 lanosterol 14[alpha]-Demethylase (CYP51) resembles 
Antley-Bixler syndrome. J Biol Chem, 2011, vol. 286, no. 
33, str. 29086-29097 [COBISS.SI-ID 28610009] 

13. KUŽNIK, Alenka, BENČINA, Mojca, ŠVAJGER, 
Urban, JERAS, Matjaž, ROZMAN, Blaž, JERALA, 

Roman. Mechanism of endosomal TLR inhibition by 
antimalarial drugs and imidazoquinolines. J Immunol 
(Baltim. Md., 1950), Apr. 2011, vol. 186, no. 8, str. 4794-
8408, ilustr. pril. [COBISS.SI-ID 2971761] 

14. AVBELJ, Monika, HORVAT, Simon, JERALA, 
Roman. The role of intermediary domain of 

MyD88 in cell activation and therapeutic inhibition of 
TLRs. J Immunol (Baltim. Md., 1950), 2011, vol. 187, no. 
5, str. 2394-2404. [COBISS.SI-ID 2910088] 

15. GRADIŠAR, Helena, JERALA, Roman. De novo 
design of orthogonal peptide pairs forming 

parallel coiled-coil heterodimers. J. pept. sci., 2011, vol. 17, 
no. 2, str. 100-106. [COBISS.SI-ID 4534810]

16. ŠTER, Branko, AVBELJ, Monika, JERALA, 
Roman, DOBNIKAR, Andrej. On the origin and 

features of an evolved Boolean model for subcellular signal 
transduction systems. Lect. notes comput. sci., part 2, str. 
383-392, ilustr. [COBISS.SI-ID 8388180] 

17. KUNEJ, Tanja, GODNIČ, Irena, FERDIN, Jana, 
HORVAT, Simon, DOVČ, Peter, CALIN, George 

A. Epigenetic regulation of microRNAs in cancer : an 
integrated review of literature. Mutat. res.. [Print ed.], 
2011, vol. 717, no. 1/2, str. 77-84. [COBISS.SI-ID 2837128]

18. ŠMERC, Andreja, SODJA, Eva, LEGIŠA, 
Matic. Posttranslational modification of 

6-phosphofructo-1-kinase as an important feature of 
cancer metabolism. PLoS one, May 2011, vol. 6, iss. 5, 12 
str. [COBISS.SI-ID 4643610], 

19. MORTON, Nicholas M., NELSON, Yvonne 
B., MICHAILIDOU, Zoi, DI ROLLO, Emma 

M., RAMAGE, Lynne, HADOKE, Patrick W.F., SECKL, 
Jonathan R., BUNGER, Lutz, HORVAT, Simon, KENYON, 
Christopher J., DUNBAR, Donald R. A stratified 
transcriptomics analysis of polygenic fat and lean mouse 
adipose tissue identifies novel candidate obesity genes. 
PLoS one, 2011, vol. 6, no. 9, str. 1-16, e23944. [COBISS.
SI-ID 2943624] 

20. HAFNER BRATKOVIČ, Iva, GAEDTKE, 
Lars, ONDRAČKA, Andrej, VERANIČ, Peter, 

VORBERG, Ina, JERALA, Roman. Effect of hydrophobic 
mutations in the H2-H3 subdomain of prion protein on 
stability and conversion In Vitro and In Vivo. PLoS one, 
sep. 2011, vol. 6, iss. 9, str. e24238-1-e24238-9, ilustr.. 
[COBISS.SI-ID 4764442] 

21. HAFNER BRATKOVIČ, Iva, JERALA, Roman. 
Disulfide mapping reveals the domain swapping 

as the crucial process of the structural conversion of prion 
protein. Prion. [Print ed.], 2011, vol. 5, no. 2, str. 1-4. 
[COBISS.SI-ID 4652058]

22. KOPRIVNJAK, Tomaž, PESCHEL, Andreas. 
Bacterial resistance mechanisms against host 

defense peptides. Cell Mol Life Sci (Print. ed.), 2011, vol. 
68, issue 13, str. 2243-2254 [COBISS.SI-ID 4676634]

23. OBLAK, Alja, JERALA, Roman. Toll-like receptor 
4 activation in cancer progression and therapy. 

Clin. dev. immunol. (Print), 2011, str. [1-12]. [COBISS.
SI-ID 4854810]

24. HORVAT, Simon, MCWHIR, Jim, ROZMAN, 
Damjana. Defects in cholesterol synthesis genes 

in mouse and in humans : lessons for drug development 
and safer treatments. Drug metab. rev. (Softcover ed.), 
2011, vol. 43, no. 1, str. 69-90. [COBISS.SI-ID 2789256]

25. ANDREJC, Darjan. Na sledi glavnemu 
presnovnemu motorju hitre rasti rakastih celic : 

odkritje raziskovalcev Kemijskega inštituta. Delo (Ljubl.), 
09. jun. 2011, letn. 53, št. 132, str. 25. [COBISS.SI-ID 
4715034] 

26. MORI, Jerneja. iGEM - tekmovanje iz sintezne 
biologije, kjer so ponovno blesteli Slovenci. 

Proteus, feb. 2011, letn. 73, št. 6, str. 272-274, ilustr. 
[COBISS.SI-ID 32434989] 

V celoti objavljeni prispevki s konferenc
Full Text Conference Contributions

27. BELTRAM, Jasmina, HORVAT, Simon. 
Identifikacija novih rekombinantnih kongenih 

linij za kvanititativni Fob3a, ki vpliva na zamaščevanje pri 
miših = Identification of new recombinant congenic lines 
for a quantitative trait locus Fob3a affecting fatness in 
mice. V: POTOČNIK, Uroš (ur.), RAMŠAK, Andreja (ur.). 2. 
kolokvij iz genetike, Piran, 16. september 2011. Ljubljana: 
Slovensko genetsko društvo, 2011, str. 13-21. [COBISS.
SI-ID 2929288] 

28. KEBER, Rok, MOTALN, Helena, WAGNER, Kay 
D., DEBELJAK, Nataša, RASSOULZADEGAN, 
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Minoo, AČIMOVIČ, Jure, ROZMAN, Damjana, HORVAT, 
Simon. Karakterizacija mišjih zarodkov s popolnim 
izničenjem holesterogenega gena citokrom P450 lanosterol 
14[alfa]-demetilaze (Cyp51). V: POTOČNIK, Uroš (ur.), 
RAMŠAK, Andreja (ur.). 2. kolokvij iz genetike, Piran, 16. 
september 2011. Ljubljana: Slovensko genetsko društvo, 
2011, str. 22-28. [COBISS.SI-ID 2929544] 

29. GODNIČ, Irena, ZORC, Minja, JEVŠINEK 
SKOK, Daša, HORVAT, Simon, DOVČ, Peter, 

KOVAČ, Milena, KUNEJ, Tanja. Genetska variabilnost 
genov za mikro RNA pri govedu. V: POTOČNIK, Uroš (ur.), 
RAMŠAK, Andreja (ur.). 2. kolokvij iz genetike, Piran, 16. 
september 2011. Ljubljana: Slovensko genetsko društvo, 
2011, str. 34-42. [COBISS.SI-ID 2928264] 

30. JEVŠINEK SKOK, Daša, KUNEJ, Tanja, DOVČ, 
Peter, KOVAČ, Milena, HORVAT, Simon. 

Asociacijska analiza haplotipov v genu FTO (Fat mass 
and obesity associated gene) z lastnostmi zamaščevanja 
pri govedu. V: POTOČNIK, Uroš (ur.), RAMŠAK, Andreja 
(ur.). 2. kolokvij iz genetike, Piran, 16. september 2011. 
Ljubljana: Slovensko genetsko društvo, 2011, str. 43-48. 
[COBISS.SI-ID 2928520] 

31. JEVŠINEK SKOK, Daša, KUNEJ, Tanja, 
RENČELJ, Andrej, RAZPET, Andrej, DOVČ, Peter, 

ŽGUR, Silvester, PETRIČ, Nežika, PLANINC, Martina, 
MALOVRH, Špela, KOVAČ, Milena, HORVAT, Simon. Use 
of SNP markers within the fat mass and obesity-associated 
(FTO) gene to verify pedigrees and determine haplotypes 
in paternal half-sib families in Slovenian Simmental cattle. 
V: KAPŠ, Miroslav (ur.). Animal science days, (Agriculturae 
Conspectus Scientificus, vol. 76, Number 3, 4). [Zagreb]: 
Universities of the quadrilateral agreement, 2011, str. 333-
336. [COBISS.SI-ID 2932872] 

Monografije, sestavki in druga zaključena dela 
Monographs,  contributions and other finished works

31. KUNEJ, Tanja, GORJANC, Gregor, HORVAT, 
Simon. Študijsko gradivo za predmet Genomika 

domačih živali, 2010-2011 : drugostopenjski M.sc. študijski 
program »Kmetijstvo-zootehnika«. [Elektronska izd.]. 
Domžale: Biotehniška fakulteta, Oddelek za zootehniko, 
2011. 1 CD-ROM. [COBISS.SI-ID 2931336] 

32. KUNEJ, Tanja, RAZPET, Andrej, HORVAT, Simon. 
Študijsko gradivo za predmet Živalska genetika, 

2010-2011 : prvostopenski univerzitetni študijski program 
»Kmetijstvo-zootehnika«. [Elektronska izd.]. Domžale: 
Biotehniška fakulteta, Oddelek za zootehniko, 2011. 1 CD-
ROM. [COBISS.SI-ID 2931592] 

Doktorati, magisteriji, diplome
Ph.D., M.Sc. and B.Sc. Theses

33. KUŽNIK, Alenka. Mehanizem aktivacije 
in inhibicije endosomskih Tollu-podobnih 

receptorjev = The mechanism activation and inhibition 
of endosomal Toll-like receptors : doktorska disertacija. 
Ljubljana: [A. Kužnik Krajnik], 2011. 207 str., ilustr., 
preglednice. [COBISS.SI-ID 259178496] 

34. AVBELJ, Monika. Vloga domen adapterskega 
proteina MYD88 pri aktivaciji prirojene imunosti 

: [doktorska disertacija] = [The role of protein domains 
in MYD88 for innate immunity activation : doctoral 
dissertation]. [Ljubljana: M. Avbelj, 2011]. XIV, 79, 11 f., 
ilustr. [COBISS.SI-ID 259787520] 

Patenti in patentne prijave
Patents and Patent Application

35. JERALA, Roman, GRADIŠAR, Helena, BOŽIČ, 
Sabina, DOLES, Tibor. Self-assembling 

polypeptide polyhedra : patentna prijava : P-201100402, 
2011-10-07. Ljubljana: Urad RS za intelektualno lastnino, 
2011. 56 str., ilustr. [COBISS.SI-ID 35592197] 

36. BLONDELLE, Sylvie E., JERALA, Roman, 
PRISTOVŠEK, Primož, MAJERLE, Andreja, 

ZORKO, Mateja, JAPELJ, Boštjan, BRANDENBURG, 
Klaus, ANDRÄ, Jörg, PORRO, Massimo, URÍA, Ignacio 
Moriyón, LEÓN, José Leiva, TEJADA DE GARAIZÁBAL, 
Guillermo Martinez de, ZWEYTICK, Dagmar, DEUTSCH, 
Günter, LOHNER, Karl. Antimicrobial peptides : patent : 
US 7960339 (B2), 2011-06-14. Alexandria: United States 
Patent and Trademark Office, 2011. 37 str., ilustr. [COBISS.
SI-ID 3857946] 

37. JERALA, Roman, FEKONJA, Ota, POHAR, Jelka, 
GRADIŠAR, Helena, BENČINA, Mojca, HAFNER 

BRATKOVIČ, Iva, BREMŠAK, Robert, MIKLAVČIČ, Špela, 
JELERČIČ, Urška, LUKAN, Anja, DOLES, Tibor, BOŽIČ, 
Sabina, VERCE, Marko, DEBELJAK, Nika. Polipeptidni 
material s prilagodljivimi lastnostmi por : patent : SI 23182 
(A), 2011-10-12. Ljubljana: Urad Republike Slovenije za 
intelektualno lastnino, 2011. 72 str., ilustr. [COBISS.SI-ID 
4382234] 

38. JERALA, Roman, FEKONJA, Ota, POHAR, Jelka, 
GRADIŠAR, Helena, BENČINA, Mojca, HAFNER 

BRATKOVIČ, Iva, BREMŠAK, Robert, MIKLAVČIČ, Špela, 
JELERČIČ, Urška, LUKAN, Anja, DOLES, Tibor, BOŽIČ, 
Sabina, VERCE, Marko, DEBELJAK, Nika. Polipeptidni 
material sestavljen iz elastinu podobnih segmentov in 
segmentov za tvorbo ovitih vijačnic : patent : SI 23184 
(A), 2011-04-29. Ljubljana: Urad Republike Slovenije za 
intelektualno lastnino, 2011. 68 str., ilustr. [COBISS.SI-ID 
4381978] 

39. JERALA, Roman, FEKONJA, Ota, POHAR, Jelka, 
GRADIŠAR, Helena, BENČINA, Mojca, HAFNER 

BRATKOVIČ, Iva, BREMŠAK, Robert, MIKLAVČIČ, Špela, 
JELERČIČ, Urška, LUKAN, Anja, DOLES, Tibor, BOŽIČ, 
Sabina, VERCE, Marko, DEBELJAK, Nika, FRIEDRICH, 
Jožica. Samosestavljive strukture sestavljene iz ene 
polipeptidne verige iz najmanj treh segmentov, ki lahko 
tvorijo obvite vijačice : patent : SI 23183 (A), 2011-04-
29. Ljubljana: Urad Republike Slovenije za intelektualno 
lastnino, 2011. 47 str., ilustr. [COBISS.SI-ID 4381210] 

40. JERALA, Roman, AVBELJ, Monika. Zaviralni 
peptidi MyD88 odvisne dignalne poti : patent : SI 

23181 (A), 2011-04-29. Ljubljana: Urad Republike Slovenije 
za intelektualno lastnino, 2011. 29 str., ilustr. [COBISS.
SI-ID 4380954] 
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Uredništva
Editorships

41. 9th Congress of the Slovenian Biochemical 
Society [also] 5th Congress of the Slovenian 

Microbiological Society with International Participation 
[also] 3rd CEFORM (Central European Forum for 
Microbiology), Maribor, 12th - 15th October 2011, 
JANEŽIČ, Sandra (ur.), BENČINA, Mojca (ur.), RUPNIK, 
Maja (ur.), GRADIŠAR, Helena (ur.). Abstract book. 
Maribor: Zavod za zdravstveno varstvo, 2011. 298 str. 
ISBN 978-961-90895-5-2. [COBISS.SI-ID 258116096] 

Mentorstva
Mentorship

42. USENIK, Aleksandra, Legiša, Matic (mentor). 
Izražanje nativnega in mutiranih genov 

6-fosfofrukto-1-kinaze glive Aspergillus niger v bakteriji 
Escherichia coli in kvasovki Saccharomyces cerevisiae : 
[doktorska disertacija]. [Ljubljana: A. Usenik], 2011. 129, 8 
f., ilustr., preglednice. [COBISS.SI-ID 255266304] 

43. KUŽNIK, Alenka, Jerala, Roman (mentor). 
Mehanizem aktivacije in inhibicije endosomskih 

Tollu-podobnih receptorjev = The mechanism activation 
and inhibition of endosomal Toll-like receptors : doktorska 
disertacija. Ljubljana: [A. Kužnik Krajnik], 2011. 207 str., 
ilustr., preglednice. [COBISS.SI-ID 259178496] 

44. AVBELJ, Monika, Jerala, Roman (mentor).  
Vloga domen adapterskega proteina MYD88 pri 

aktivaciji prirojene imunosti : [doktorska disertacija] = [The 
role of protein domains in MYD88 for innate immunity 
activation : doctoral dissertation]. [Ljubljana: M. Avbelj, 
2011]. XIV, 79, 11 f., ilustr. [COBISS.SI-ID 259787520] 

45. ROZMAN, Jana, Legiša, Matic (mentor). Dvig 
produkcije klavulanske kisline pri bakteriji 

Streptomyces clavuligerus po vnosu nekaterih genov za 
ključne encime primarnega metabolizma glive Aspergillus 
niger : magistrsko delo. Ljubljana: [J. Rozman], 2011. 76 f., 
ilustr. [COBISS.SI-ID 3500564] 

46. KOČAR, Vid, Jerala, Roman (mentor).  Hibridni 
DNA-origami : diplomsko delo. Ljubljana: 

[V. Kočar], 2011. XVIII, 80 str., ilustr. [COBISS.SI-ID 
35374341] 

47. BELTRAM, Jasmina, Horvat, Simon (mentor). 
Identifikacija novih rekombinantnih kongenih 

linij za kvantitativni lokus Fob3a pri miših : diplomsko 
delo, univerzitetni študij = Identification of new 
recombinant congenic lines for quantitative trait locus 
Fob3a in mice : graduation thesis, university studies. 
Ljubljana: [J. Beltram], 2011. X, 62 f. + [9 f. pril.], ilustr. 
[COBISS.SI-ID 2898312] 

48. KOLAR, Katja, Jerala, Roman (mentor).  
Priprava in lastnosti modifikacij ureaze B kot 

potencialnega cepiva proti bakteriji Helicobacter pylori : 
diplomsko delo. Ljubljana: [K. Kolar], 2011. 106 f., ilustr. 
[COBISS.SI-ID 35445509] 

49. FORSTNERIČ, Vida, Horvat, Simon (mentor), 
Benčina, Mojca (komentor). Učinek mutacij 

flagelina na njegovo funkcionalnost in vlogo pri stimulaciji 
imunskega sistema : diplomsko delo = The effect of 
flagellin mutations on functional properties and it's role 
in stimulation of the immune system : graduation thesis, 
(Biotehniška fakulteta, Študij biotehnologije, Diplomska 
dela, 60). Ljubljana: [V. Forstnerič], 2011. XIV, 78 f., [10] f. 
pril., ilustr., preglednice. [COBISS.SI-ID 6803321] 

50. HADŽI, San, Jerala, Roman (mentor).  Vpliv 
točkovnih mutacij s spremembo naboja na 

pretvorbo prionskega proteina : diplomsko delo. Ljubljana: 
[S. Hadži], 2011. 78 str., ilustr. [COBISS.SI-ID 35625221] 

51. RESMAN, Nuša, Jerala, Roman (mentor).  
Zmanjšanje tvorbe agregatov čoveškega proteina 

MD-2 s ciljanimi mutacijami površinskih aminokislin 
= Decreasing the formation of human protein MD-2 
aggregates by target mutation of surface aminoacids : 
diplomska naloga. Ljubljana: [N. Resman], 2011. VI, 71 f., 
ilustr. [COBISS.SI-ID 3188849] 

52. PETRONI, Mattia, Jerala, Roman (komentor).  
Gensko regulatorna omrežja v domeni 

podatkovno pretokovnih platform procesiranja : diplomsko 
delo. Ljubljana: [M. Petroni], 2011. XVII, 75 str., ilustr. 
[COBISS.SI-ID 8658260] 

53. MIKLAVIČ, Špela, Jerala, Roman (komentor).  
Priprava fuzijskih proteinov za samosestavljive 

membrane : diplomsko delo, univerzitetni študij = 
Preparation of fusion proteins for self-assembling 
membranes : graduation thesis, university studies, 
(Biotehniška fakulteta, Enota medoddelčnega študija 
mikrobiologije, Ljubljana, Diplomske naloge, 487). 
Ljubljana: [Š. Miklavič], 2011. XVI, 96 f., [6] f. pril., graf. 
prikazi, tabele. [COBISS.SI-ID 3940472] 

54. LEBAR, Tina, Anderluh, Gregor (mentor),  
Jerala, Roman (komentor). Sinteza resveratrola 

z vezavo himernih encimov na DNK ter preverjanje 
učinkovitosti vezave z represijo transkripcije : diplomsko 
delo, univerzitetni študij = Resveratrol synthesis by 
binding chimeric enzymes to DNA and testing binding 
efficiency through transcription repression : graduation 
thesis, university studies, (Biotehniška fakulteta, Enota 
medoddelčnega študija mikrobiologije, Ljubljana, 
Diplomske naloge, 491). Ljubljana: [T. Lebar], 2011. XVI, 
79 f., graf. prikazi, tabele. [COBISS.SI-ID 3946360] 

55. PROSENC, Franja, Horvat, Simon (komentor). 
Domače živali kot modelni organizmi za bolezni : 

diplomski seminar = Domestic animals as model organisms 
for diseases : B. Sc. thesis, (Biotehniška fakulteta, Študij 
biotehnologije, Diplomski seminar univerzitetni študij - 1. 
stopnja, 57). Ljubljana: [F. Prosenc], 2011. VIII, 20 f., ilustr., 
preglednice. [COBISS.SI-ID 6824569] 

Intervjuji in mediji
Interviews and media

56. AVBELJ, Monika, MORI, Jerneja, BENČINA, 
Mojca. Odlični uspehi mladih raziskovalcev 
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Kemijskega inštituta : [sodelovanje v oddaji Univerza na 
RTV Slovenija 2]. Ljubljana: RTV Slovenija 2, 28. jan. 2011. 
[COBISS.SI-ID 4672282]

57. LEGIŠA, Matic. Pogovor s profesorjem Maticem 
Legišo s Kemijskega inštituta v Ljubljani : [oddaja 

Podobe znanja, Radio Slovenija 3]. MMC RTV SLO, 14. okt. 
2011, 30 min, 3 sek. [COBISS.SI-ID 4835866] 

L 13
Laboratorij za katalizo in
reakcijsko inženirstvo
Laboratory of Catalysis andChemical 
Reaction Engineering

V celoti objavljeni članki (znanstveni, strokovni, poljudni)
Full Text Articles

1. GALLETTI, Camilla, DJINOVIĆ, Petar, SPECCHIA, 
Stefania, BATISTA, Jurka, LEVEC, Janez, PINTAR, 

Albin, SPECCHIA, Vito. Influence of the preparation 
method on the performance of Rh catalysts on CeO [sub] 2 
for WGS reaction. Catal. today. [Print ed.], 2011, vol. 176, 
no. 1, str. 336-339. [COBISS.SI-ID 4800538] 

2. LIKOZAR, Blaž, KRAJNC, Matjaž. Kinetic modeling 
of the peroxide cross-linking of polymers : from 

a theoretical model framework to its application for a 
complex polymer system. Chem. eng. process.. [Print ed.], 
2011, vol. 50, no. 2, str. 200-210 COBISS.SI-ID 35022597]

3. DJINOVIĆ, Petar, OSOJNIK ČRNIVEC, Ilja Gasan, 
BATISTA, Jurka, LEVEC, Janez, PINTAR, Albin. 

Catalytic syngas production from greenhouse gasses: 
Performance comparison of Ru-Al [sub] 2O [sub] 3 and 
Rh-CeO [sub] 2 catalysts. Chem. eng. process.. [Print 
ed.], 2011, vol. 50, no. 10, str. 1054-1062. [COBISS.SI-ID 
4844826] 

4. LIKOZAR, Blaž, KRAJNC, Matjaž. Cross-linking of 
polymers : kinetics and transport phenomena. Ind. 

eng. chem. res.. [Print ed.], 2011, vol. 50, no. 3, str. 1558-
1570 COBISS.SI-ID 35022341]

5. HROVAT, Marko, BELAVIČ, Darko, DOLANC, 
Gregor, FAJDIGA, Primož, SANTO-ZARNIK, 

Marina, HOLC, Janez, JERLAH, Mitja, MAKAROVIČ, 
Kostja, HOČEVAR, Stanko, STEGEL, Iztok. The realization 
of micro-reactors in LTCC technology for hydrogen 
production = Realizacija keramičnih mikro reaktorjev v 
tehnologiji LTCC za izdelavo vodika. Inf. MIDEM, 2011, 
vol. 41, no. 3, str. 171-178. [COBISS.SI-ID 25415207]

6. ZAPUŠEK, Alenka, BERČIČ, Gorazd, ZAVŠEK, 
Simon, VEBER, Igor, GOLOB, Ludvik, KONOVŠEK, 

Damjan. Underground coal gasification (UCG) - the Velenje 
coal mine experience = Podzemno uplinjanje premoga 
(PUP) - izkušnje Premogovnika Velenje. Journal of energy 

technology, Feb. 2011, vol. 4, iss. 1, str. 61-75. [COBISS.
SI-ID 1024049756] 

7. LIKOZAR, Blaž. Modeling of chemical kinetics of 
elastomer/hydroxyl- and carboxyl-functionalized 

multiwalled carbon nanotubes nanocomposites' cross-
linking. Polym. eng. sci., 2011, vol. 51, no. 3, str. 542-549, 
ilustr. [COBISS.SI-ID 4817690] 

8. LIKOZAR, Blaž. Kinetic modeling of the peroxide 
cross-linking of polymer/monomer blends : from 

a theoretical model framework to its application for a 
complex polymer/monomer dispersion system. React. 
funct. polym.. [Print ed.], 2011, vol. 71, no. 1, str. 11-22 
[COBISS.SI-ID 34593029]

9. LIKOZAR, Blaž. The effect of ionic liquid type on 
the properties of hydrogenated nitrile elastomer/

hydroxy-functionalized multi-walled carbon nanotube/
ionic liquid composites. Soft matter, 2011, vol. 7, no. 3, str. 
970-977 [COBISS.SI-ID 34660613] 

10. DJINOVIĆ, Petar, GALLETTI, Camilla, 
SPECCHIA, Stefania, SPECCHIA, Vito. Ru-based 

catalysts for CO selective methanation reaction in H [sub] 
2-rich gases. Catal. today. [Print ed.], 30. apr. 2011, iss. 1, 
vol. 146, str. 282-287, ilustr., [COBISS.SI-ID 4589082]

V celoti objavljeni prispevki s konferenc 
Full Text Conference Contributions

11. BELAVIČ, Darko, HROVAT, Marko, DOLANC, 
Gregor, HOLC, Janez, SANTO-ZARNIK, Marina, 

FAJDIGA, Primož, MAKAROVIČ, Kostja, HOČEVAR, 
Stanko, BATISTA, Jurka, STEGEL, Iztok. A chemical 
microreactor as an example of an LTCC-based ceramic 
microsystem. V: HEGR, Ondrej (ur.). Electronic Devices and 
Systems, [EDS'11] IMAPS CS International Conference, 
June 22-23, 2011, Brno, Czech Republic. Proceedings. 
Brno: Vysoké učeni technické, 2011, str. XIII-XVIII. 
[COBISS.SI-ID 24859175] 

12. DJINOVIĆ, Petar, OSOJNIK ČRNIVEC, Ilja 
Gasan, LEVEC, Janez, PINTAR, Albin. CH [sub] 

4-CO [sub] 2 reforming of model biogas streams using 
2 % Rh-CeO [sub] 2 catalyst. V: VALANT, Matjaž (ur.), 
GARDONIO, Sandra (ur.), FABBRETTI, Elsa (ur.), PIRNAT, 
Urša (ur.). Slovenian-Italian Conference on Materials and 
Technologies for Sustainable Growth, Ajdovščina, 4-6 May 
2011. Book of abstracts. Proceedings book. Nova Gorica: 
University, 2011, str. 14-18. [COBISS.SI-ID 4659994] 

13. OSOJNIK ČRNIVEC, Ilja Gasan, DJINOVIĆ, 
Petar, LEVEC, Janez, PINTAR, Albin. Upgrading 

biogas to syngas, heterogeneous noble metal catalysts for 
CH [sub] 4 /CO [sub] 2 reforming. V: VALANT, Matjaž (ur.), 
GARDONIO, Sandra (ur.), FABBRETTI, Elsa (ur.), PIRNAT, 
Urša (ur.). Slovenian-Italian Conference on Materials and 
Technologies for Sustainable Growth, Ajdovščina, 4-6 May 
2011. Book of abstracts. Proceedings book. Nova Gorica: 
University, 2011, str. 51-55. [COBISS.SI-ID 4659482] 

14. LAH, Branko, KLINAR, Dušan, LIKOZAR, Blaž. 
Modeling, optimization and scale-up of waste 
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tire pyrolysis. V: 6th Dubrovnik Conference on Sustainable 
Development of Energy, Water and Environment Systems, 
September 25 - October 29, 2011, Dubrovnik, Croatia. 
Conference proceedings. [S. l.: s. n.], 2011, str. [1-15], 
ilustr. [COBISS.SI-ID 4837146] 

15. HROVAT, Marko, BELAVIČ, Darko, DOLANC, 
Gregor, HOLC, Janez, SANTO-ZARNIK, Marina, 

FAJDIGA, Primož, MAKAROVIČ, Kostja, KOSEC, 
Marija, HOČEVAR, Stanko, BATISTA, Jurka, STEGEL, 
Iztok. The LTCC combustor for ceramic micro-reactor for 
steam reforming. V: PIETRIKÓVA, Alena (ur.), FRANZ, 
Manuela (ur.), NICOLICS, Johann (ur.). ISSE 2011, 34th 
International Spring Seminar on Electronics Technology, 
May 11-15, 2011, High Tatras, Slovakia. New trends in 
micro/nanotechnology. Košice: Technical University of 
Košice, Faculty of Electrical Engineering and Informatics, 
2011, 4 str. [COBISS.SI-ID 24804647] 

16. HODNIK, Nejc, BELE, Marjan, HOČEVAR, 
Stanko. The electro-oxidation of methanol on a 

new PtCu/C catalyst. V: Proceedings of fundamentals and 
developments of fuel cells conference 2011, January 19th-
21st, 2011, Grenoble, France. Institut Carnot: Paris, 2011, 
6 str. [COBISS.SI-ID 4599066] 

17. BELAVIČ, Darko, HROVAT, Marko, DOLANC, 
Gregor, HOČEVAR, Stanko, STEGEL, Iztok, 

SANTO-ZARNIK, Marina, HOLC, Janez, MAKAROVIČ, 
Kostja, BATISTA, Jurka, FAJDIGA, Primož, KOSEC, 
Marija. Design and fabrication of a complex LTCC-based 
reactor for the production of hydrogen for portable 
PEM fuel cells. V: 2011 IMAPS/ACerS, 7th International 
Conference and Exhibition on Ceramic Interconnect 
and Ceramic Microsystems Technologies (CICMT), April 
5-7, 2011, San Diego, California, USA. Proceedings. 
Washington: International Microelectronics and Packaging 
Society, 2011, str. 23-28. [COBISS.SI-ID 24644903] 

18. OSOJNIK ČRNIVEC, Ilja Gasan, DJINOVIĆ, 
Petar, LEVEC, Janez, PINTAR, Albin. Sinteza 

temperaturno obstojnih CeO[spodaj]2/Zr0[spodaj]2 
nosilcev z visoko specifično površino za uporabo v suhem 
reformingu metana = Synthesis of thermally stable high 
surface area Ce0[sub]2/Zr0[sub]2 supports for methane 
dry reforming. V: KRAVANJA, Zdravko (ur.), BRODNJAK-
VONČINA, Darinka (ur.), BOGATAJ, Miloš (ur.). Slovenski 
kemijski dnevi 2011, Portorož, 14-16 september 2011. 
Maribor: FKKT, 2011, str. 1-6. [COBISS.SI-ID 4811546] 

19. LIKOZAR, Blaž, LEVEC, Janez. Vpliv procesnih 
parametrov na prenos snovi pri sintezi biodizla = 

Influence on process parameters on mass transfer during 
biodiesel synthesis : [predavanje]. V: KRAVANJA, Zdravko 
(ur.), BRODNJAK-VONČINA, Darinka (ur.), BOGATAJ, 
Miloš (ur.). Slovenski kemijski dnevi 2011, Portorož, 14-16 
september 2011. Maribor: FKKT, 2011, str. [1-6]. [COBISS.
SI-ID 35395845] 

20. DJINOVIĆ, Petar, OSOJNIK ČRNIVEC, 
Ilja Gasan, LEVEC, Janez, PINTAR, Albin. 

Vpliv reakcijskih pogojev na delovanje 3 % Ru/[gama]-
Al[spodaj]20[spodaj]3 katalizatorja pri suhem reformingu 
simuliranega bioplina = Influence of experimental 

conditions on the performance of 3% Ru/[gamma]-
Al[sub]20[sub]3 catalyst during dry reforming of model 
biogas streams. V: KRAVANJA, Zdravko (ur.), BRODNJAK-
VONČINA, Darinka (ur.), BOGATAJ, Miloš (ur.). Slovenski 
kemijski dnevi 2011, Portorož, 14-16 september 2011. 
Maribor: FKKT, 2011, str. [1-7]. [COBISS.SI-ID 4811290] 

Monografije, sestavki in druga zaključena dela / 
Monographs, contributions and other finished works

21. POLJANŠEK, Ida, LIKOZAR, Blaž. Influence 
of mass transfer and kinetics on biodiesel 

production process. V: EL-AMIN, Mohamed (ur.). Mass 
transfer in multiphase systems and its applications. First 
published February, 2011. Rijeka: InTech Open Access, 
2011, str. 433-458. [COBISS.SI-ID 1891465] 

Patenti in patentne prijave
Patents and Patent Application

22. BELE, Marjan, GABERŠČEK, Miran, KAPUN, 
Gregor, HODNIK, Nejc, HOČEVAR, Stanko. 

Electrocatalytic composite(s), associated composition(s) 
and associated process(es) : patentna prijava : US Appln No 
61/510,452, 2011-07-21. Arlington: United States Patent 
and Trademark Office, 2011. 68 str., ilustr. [COBISS.SI-ID 
4902938] 

Uredništva
Editorships

23. Acta chimica slovenica. Levec, Janez (član 
uredniškega odbora 1998-). [Tiskana izd.]. 

Ljubljana: Slovensko kemijsko društvo: =Slovenian 
Chemical Society, 1993-. ISSN 1318-0207. http://acta.
chem-soc.si/. [COBISS.SI-ID 14086149] 

24. Chinese journal of chemical engineering. Levec, 
Janez (član uredniškega sveta 2000-). Beijing: 

Chemical Industry Press; Heidelberg; New York; Tokyo: 
Springer-Verlag Berlin, 1982-. ISSN 1004-9541. [COBISS.
SI-ID 2317850] 

25. International journal of chemical engineering. 
Levec, Janez (član uredniškega odbora 2008-

). New York; Cairo: Hindawi Publishing Corporation. 
[COBISS.SI-ID 3883290] 

26. International review of chemical engineering. 
Levec, Janez (član uredniškega odbora 2009-). 

Napoli: Praise Worthy Prize. ISSN 2035-1755. [COBISS.
SI-ID 4095514] 

Mentorstva
Mentorship

27. KAPLAN, Renata, Levec, Janez (mentor), 
Pintar, Albin (komentor). Multifunkcijski sistem 

za čiščenje sanitarne odpadne vode : diplomsko delo. 
Ljubljana: [R. Kaplan], 2011. VIII, 63 f., ilustr. [COBISS.
SI-ID 35376901] 
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28. BERCE, Peter, Likozar, Blaž (mentor). Rast in 
produkcija lipidov mikroalge Chlorella vulgaris pri 

različnih izpostavitvah svetlobi : diplomsko delo. Ljubljana: 
[P. Berce], 2011. VII, 59 f., ilustr. [COBISS.SI-ID 35062533]

 29. HABJAN, Žiga, Likozar, Blaž (mentor), Crnjak 
Orel, Zorica (komentor). Vpliv morfologije 

cinkovega oksida na fotokatalizo : diplomsko delo. 
Ljubljana: [Ž. Habjan], 2011. VIII, 59 f., ilustr. [COBISS.
SI-ID 35446533] 

30. BUTARA, Ana, Levec, Janez (mentor), Likozar, 
Blaž (komentor). Vpliv temperature na prenos 

snovi in kinetiko pri produkciji biodizla : diplomsko delo. 
Ljubljana: [A. Butara], 2011. IX, 95 f., ilustr. [COBISS.SI-ID 
35703813] 

31. GRILC, Miha, Fele Žilnik, Ljudmila (komentor). 
Dogradnja visokotlačne celice in meritve faznih 

ravnotežij za testni sistem n-dekan + CO [spodaj] 2 z 
različnimi metodami : diplomsko delo. Ljubljana: [M. Grilc], 
2011. XI, 94 f., ilustr. [COBISS.SI-ID 35378437] 

32. ALJANČIČ, Urša, Likozar, Blaž (komentor). 
Optimizacija gojišča za submerzno gojenje 

bazidiomicete Ceriporiopsis subvermispora : diplomsko 
delo. Ljubljana: [U. Aljančič], 2011. XI, 77 f., ilustr. 
[COBISS.SI-ID 35379461] 

33. RUČIGAJ, Aleš, Likozar, Blaž (komentor). Prenos 
procesa gojenja z lipidi bogatih mikroalg Chlorella 

vulgaris z laboratorijskega na pilotni nivo : diplomsko delo. 
Ljubljana: [A. Ručigaj], 2011. VIII, 84 f., ilustr. [COBISS.
SI-ID 35373829] 

L 14
Laboratorij za strukturo biomolekul
Laboratory of Biomolecular Structure

V celoti objavljeni članki (znanstveni, strokovni, poljudni)
Full Text Articles

1. HAM, Zoran, SVETE, Peter, URLEB, Uroš, KOCJAN, 
Darko. A novel crystal form of cabergoline, form 

L. Acta chim. slov.. [Tiskana izd.], 2011, vol. 58, no. 3, str. 
492-500. [COBISS.SI-ID 1470556] 

2. NTOUNTANIOTIS, Dimitrios, MALI, Gregor, 
GOLIČ GRDADOLNIK, Simona, HALABALAKI, 

Maria, SKALTSOUNIS, Alexios-Leandros, POTAMITIS, 
Konstantinos, SIAPI, Eleni, CHATZIGEORGIOUG, Petros, 
RAPPOLT, Michael, MAVROMOUSTAKOS, Thomas. 
Thermal, dynamic and structural properties of drug 
AT[sub]1 antagonist olmesartan in lipid bilayers. Biochim. 
biophys. acta, Biomembr.. [Print ed.], 2011, vol. 1808, issue 
12, str. 2995-3006, ilustr. [COBISS.SI-ID 4754202]

3. AČIMOVIČ, Jure, KOROŠEC, Tanja, SELIŠKAR, 
Matej, BJORKHEM, Ingemar, MONOSTORY, 

Katalin, SZABO, P., PASCUSSI, Jean-Marc, BELIČ, Aleš, 
KOCJAN, Darko, URLEB, Uroš, ROZMAN, Damjana. 
Inhibition of human sterol delta 7-reductase and other 
post-lanosterol enzymesby 2-(4-phenethylpiperazin-1-
yl)-1-(pyridine-3-yl)ethanol (LK-980), a novel inhibitor of 
cholesterol synthesis. Drug metab. dispos., 2011, vol. 39, 
issue 1, str. 39-46 [COBISS.SI-ID 27512281]

4. SOSIČ, Izidor, BARRETEAU, Hélene, SIMČIČ, 
Mihael, ŠINK, Roman, CESAR, Jožko, ZEGA, 

Anamarija, GOLIČ GRDADOLNIK, Simona, CONTRERAS 
MARTEL, Carlos, DESSEN, Andréa, AMOROSO, Ana, 
JORIS, Bernard, BLANOT, Didier, GOBEC, Stanislav. 
Second-generation sulfonamide inhibitors of d-glutamic 
acid-adding enzyme: activity optimisation with 
conformationally rigid analogues of d-glutamic acid. Eur. 
j. med. chem.. [Print ed.], 2011, vol. 46, no. 7, str. 2880-
2894, ilustr. [COBISS.SI-ID 3001457]

 5. TOMAŠIĆ, Tihomir, KOVAČ, Andreja, SIMČIČ, 
Mihael, BLANOT, Didier, GOLIČ GRDADOLNIK, 

Simona, GOBEC, Stanislav, KIKELJ, Danijel, PETERLIN-
MAŠIČ, Lucija. Novel 2-thioxothiazolidin-4-one inhibitors 
of bacterial MurD ligase targeting d-Glu- and diphosphate-
binding site. Eur. j. med. chem.. [Print ed.], 2011, vol. 46, 
issue 9, str. 3964-3975. [COBISS.SI-ID 3030897]

6. POYRAZ, M., BANTI, C. N., KOURKOUMELIS, N., 
DOKOROU, V., MANOS, M. J., SIMČIČ, Mihael, 

GOLIČ GRDADOLNIK, Simona, MAVROMOUSTAKOS, 
Thomas, GIANNOULIS, A. D., VERGINADIS, I. I., 
CHARALABOPOULOS, K., HADJIKAKOU, S. K. Synthesis, 
structural characterization and biological studies of novel 
mixed ligand Ag(I) complexes with triphenylphosphine and 
aspirin or salicylic acid. Inorg. Chim. Acta. [Print ed.], 2011, 
vol. 375, issue 1, str. 114-121 [COBISS.SI-ID 4672026]

7. POTAMITIS, Konstantinos, MATSOUKAS, M.-T., 
TSELIOS, Theodore V., MAVROMOUSTAKOS, 

Thomas, GOLIČ GRDADOLNIK, Simona. Conformational 
analysis of the MBP[sub]83-99 (Phe[sup]91) and 
MBP[sub]83-99 (Tyr[sup]91) peptide analogues and study 
of their interactions with the HLA-DR2 and human TCR 
receptors by using molecular dynamics. J. comput.-aided 
mol. des., 2011, vol. 25, no. 9, str. 837-853, ilustr. [COBISS.
SI-ID 4772122]

8. PAHOVNIK, David, REVEN, Sebastjan, 
GRDADOLNIK, Jože, BORŠTNAR, Rok, MAVRI, 

Janez, ŽAGAR, Ema. Determination of the interaction 
between glimepiride and hyperbranched polymers in solid 
dispersions. J. pharm. sci., nov. 2011, vol. 100, iss. 11, str. 
4700-4709, ilustr. [COBISS.SI-ID 4713498] 

9. STARE, Jernej, MAVRI, Janez, GRDADOLNIK, 
Jože, ZIDAR, Jernej, MAKSIĆ, Zvonimir B., 

VIANELLO, Robert. Hydrogen bond dynamics of histamine 
monocation in aqueous solution : Car-Parrinello molecular 
dynamics and vibrational spectroscopy study. J. phys. 
chem., B Condens. mater. surf. interfaces biophys., 2011, 
vol. 115, no. 19, str. 5999-6010 [COBISS.SI-ID 4658202] 
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10. NEOPHYTOU, N., LEONIS, G., 
STAVRINOUDAKIS, N., SIMČIČ, Mihael, 

GOLIČ GRDADOLNIK, Simona, PAPAVASSILOPOULOU, 
E., MICHAS, G., MOUTEVELIS MINAKAKIS, 
Panayiota, PAPADOPOULOS, Manthos G., ZING, M., 
MAVROMOUSTAKOS, Thomas. Docking and molecular 
dynamics calculations of pyrrolidinone analog MMK16 
bound to COX and LOX enzymes. Molecular informatics, 
2011, vol. 30, iss. 5, str. 473-486, ilustr. [COBISS.SI-ID 
4654106]

11. POLITI, Aggeliki, LEONIS, Georgios, TZOUPIS, 
Haralambos, NTOUNTANIOTIS, Dimitros, 

PAPADOPOULOS, Manthos G., GOLIČ GRDADOLNIK, 
Simona, MAVROMOUSTAKOS, Thomas. Conformational 
properties and energetic analysis of Aliskiren in solution 
and receptor site. Molecular informatics, 2011, vol. 30, iss. 
11-12, str. 973-985. [COBISS.SI-ID 4870938] 

12. GRDADOLNIK, Jože, MOHAČEK-GROŠEV, 
Vlasta, BALDWIN, Robert Lesh, AVBELJ, Franc. 

Populations of the three major backbone conformations 
in 19 amino acid dipeptides. Proc. Natl. Acad. Sci. U. S. 
A., 2011, vol. 108, no. 5, str. 1794-1798  [COBISS.SI-ID 
4611098] 

13. MAVROMOUSTAKOS, Thomas, DURDAGI, 
Serdar, KOUKOULITSA, Catherine, SIMČIČ, 

Mihael, PAPADOPOULOS, Manthos G., HODOŠČEK, 
Milan, GOLIČ GRDADOLNIK, Simona. Strategies in the 
rational drug design. Curr. med. chem., 2011, vol. 18, no. 
17, str. 2517-2530, ilustr. [COBISS.SI-ID 4671770] 

14. ŽEROVNIK, Eva, STOKA, Veronika, MIRTIČ, 
Andreja, GUNČAR, Gregor, GRDADOLNIK, Jože, 

STANIFORTH, Rosemary A., TURK, Dušan, TURK, Vito. 
Mechanisms of amyloid fibril formation : focus on domain-
swapping. FEBS journal, 2011, vol. 278, no. 13, str. 2263-
2282 [COBISS.SI-ID 24680231] 

Doktorati, magisteriji, diplome
Ph.D., M.Sc. and B.Sc. Theses

15. SIMČIČ, Mihael. Določitev načina vezave novih 
inhibitorjev ligaze MurD = Determination of the 

binding mode of novel MurD ligase inhibitors : doktorska 
disertacija. Ljubljana: [M. Simčič], 2011. 212 str., ilustr., 
tabele. [COBISS.SI-ID 258135552]

Mentorstva
Mentorship

 16. SIMČIČ, Mihael, Golič Grdadolnik, Simona 
(komentor). Določitev načina vezave novih 

inhibitorjev ligaze MurD = Determination of the binding 
mode of novel MurD ligase inhibitors : doktorska 
disertacija. Ljubljana: [M. Simčič], 2011. 212 str., ilustr., 
tabele. [COBISS.SI-ID 258135552] 

17. ŽGANEC, Matjaž, Golič Grdadolnik, Simona 
(komentor). Določanje sklopitvenih konstant 

spin-spin makromolekul v tekočinah : diplomsko delo. 
Ljubljana: [M. Žganec], 2011. 54 str., graf. prikazi. 
[COBISS.SI-ID 2367332] 

L 15
Nacionalni center za NMR 
spektroskopijo visoke ločljivosti
Slovenian NMR centre

V celoti objavljeni članki (znanstveni, strokovni, poljudni)
Full Text Articles

1. 1. MAKUC, Damjan, HISCOCK, Jennifer R., LIGHT, 
Mark E., GALE, Philip A., PLAVEC, Janez. NMR 

studies of anion-induced conformational changes in 
diindolylureas and diindolylthioureas. Beilstein journal of 
organic chemistry, 2011, vol. 7, str. 1205-1214. [COBISS.
SI-ID 4765978] 

2. ZAVASNIK, Jaka, PODBEVŠEK, Peter, PLAVEC, 
Janez. Observation of water molecules within 

the bimolecular d(G [sub] 3CT [sub] 4G [sub] 3C) [sub] 2 
G-quadruplex. Biochemistry (Easton). [Print ed.], 2011, 
vol. 50, no. 19, str. 4155-4161. [COBISS.SI-ID 4651802] 

3. ŠALA, Martin, MAKUC, Damjan, KOLAR, Jana, 
PLAVEC, Janez, PIHLAR, Boris. Potentiometric 

and [sup]31P NMR spectroscopic studies on inositol 
phosphates and their interaction with iron(III) ions. 
Carbohydr. res.. [Print ed.], 2011, vol. 346, no. 4, str. 488-
494. [COBISS.SI-ID 34723589] 

4. CINČIĆ, Dominik, JURIBAŠIĆ, Marina, BABIĆ, 
Darko, MOLČANOV, Krešimir, ŠKET, Primož, 

PLAVEC, Janez, ĆURIĆ, Manda. New insight into solid-
state molecular dynamics : mechanochemical synthesis 
of azobenzene/triphenylphosphine palladacycles. Chem. 
commun. (Lond., 1996), 2011, vol. 47, iss. 41, str. 11543-
11545, ilustr. [COBISS.SI-ID 4800794] 

5. BALEVIČIUS, Vytautas, GDANIEC, Zofia, 
KLIMAVICIUS, Vytautas, MASALKA, Arunas, 

PLAVEC, Janez. NMR monitoring of nonequilibrium 
aggregation in ionic solutions. Chem. Phys. Lett.. [Print 
ed.], 2011, vol. 503, issue 3-6, str. 235-238 [COBISS.SI-ID 
4601370]

6. JAREMKO, Łukasz, JAREMKO, Mariusz, ELFAKI, 
Imadeldin, MUELLER, Jonathan W., EJCHART, 

Andrzej, BAYER, Peter, ZHUKOV, Igor. Structure and 
dynamics of the first archaeal parvulin reveal a new 
functionally important loop in parvulin-type prolyl 
isomerases. J Biol Chem, 2011, vol. 286, no. 8, str. 6554-
6565. [COBISS.SI-ID 4607002] 

7. KRIŠTAFOR, Svjetlana, MEŠČIĆ, Andrijana, 
CETINA, Mario, KORUNDA, Silvija, MAKUC, 

Damjan, PLAVEC, Janez, RAIĆ-MALIĆ, Silvana. 
Synthesis, structural and conformational studies of Z- and 
E-isomers of fluorinated C-6 isobutenyl N-methyl thymine 
derivatives. J. fluorine chem.. [Print ed.], sep. 2011, vol. 
132, no. 9, str. 573-578, ilustr., [COBISS.SI-ID 4761626] 
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8. BILJAN, Ivana, ILC, Gregor, GIACHIN, Gabriele, 
RASPADORI, Andrea, ZHUKOV, Igor, PLAVEC, 

Janez, LEGNAME, Giuseppe. Toward the molecular basis 
of inherited prion diseases : NMR structure of the human 
prion protein with V210I mutation. J. mol. biol., 30. sep. 
2011, vol. 412, iss. 4, str. 660-673, ilustr. [COBISS.SI-ID 
4776474]

9. HASA, Dritan, VOINOVICH, Dario, PERISSUTTI, 
Beatrice, BONIFACIO, Alois, GRASSI, Mario, 

FRANCESCHINIS, Erica, DALL'ACQUA, Stefano, 
SPEH, Manuela, PLAVEC, Janez, INVERNIZZI, 
Sergio. Multidisciplinary approach on characterizing a 
mechanochemically activated composite of vinpocetine and 
crospovidone. J. pharm. sci., 2011, vol. 100, iss. 3, str. 915-
932. [COBISS.SI-ID 4601114]

10. NOWAKOWSKI, Michał, JAREMKO, Łukasz, 
JAREMKO, Mariusz, ZHUKOV, Igor, BELCZYK, 

Agnieszka, BIERZYŃSKI, Andrzej, EJCHART, Andrzej. 
Solution NMR structure and dynamics of human apo-
S100A1 protein. J Struct Biol, 2011, vol. 174, no. 2, str. 
391-399 [COBISS.SI-ID 4641050]

11. GAZIVODA, Tatjana, PETROVIĆ, Martina, 
KRIŠTAFOR, Svjetlana, MAKUC, Damjan, 

PLAVEC, Janez, ROSS, Tobias L., AMETAMEY, Simon 
M., RAIĆ-MALIĆ, Silvana. Methoxymethyl (MOM) group 
nitrogen protection of pyrimidines bearing C-6 acyclic side-
chains. Molecules (Basel), 2011, vol. 16, iss. 6, str. 5113-
5129. [COBISS.SI-ID 4698906]

12. ZAVRŠNIK, Davorka, MURATOVIĆ, Samija, 
MAKUC, Damjan, PLAVEC, Janez, CETINA, 

Mario, NAGL, Ante, DE CLERCQ, Erik, BALZARINI, Jan, 
MINTAS, Mladen. Benzylidene-bis-(4-hydroxycoumarin) 
and benzopyrano-coumarin derivatives : synthesis, 
[sup]1H/[sup]13C-NMR conformational and X-ray crystal 
structure studies and in vitro antiviral activity evaluations. 
Molecules (Basel), 2011, vol. 16, no. 7, str. 6023-6040, 
ilustr., [COBISS.SI-ID 4725530]

13. STEPHAN, Michel, ŠTERK, Damjan, ZUPANČIČ, 
Borut, MOHAR, Barbara. Profiling the tuneable 

R-SMS-Phos structure in the rhodium(I)-catalyzed 
hydrogenation of olefins : the last stand?. Organic and 
Biomolecular Chemistry. [Print ed.], 2011, vol. 9, issue 14, 
str. 5266-5271 [COBISS.SI-ID 4698650]

14. SELIGER, Janez, PLAVEC, Janez, ŠKET, Primož, 
ŽAGAR, Veselko, BLINC, Robert. [sup](17)

O NQR and [sup](13)C NMR study of hydrogen-bonded 
organic ferroelectric croconic acid. Phys. status solidi, b 
Basic res., 2011, vol. 248, no. 9, str. 2091-2096 [COBISS.
SI-ID 24706599]

15. STEPHAN, Michel, MODEC, Barbara, MOHAR, 
Barbara. Asymmetric synthesis of SMS-Phos 

series' precursor and a naphthalene analogue. Tetrahedron 
lett.. [Print ed.], 2011, vol. 52, issue 10, str. 1086-1089. 
[COBISS.SI-ID 4599834]

16. STEPHAN, Michel, ZUPANČIČ, Borut, MOHAR, 
Barbara. Synthesis of bulky 1,2-dialkoxy- and 

1,2,3-trialkoxy-arenes. Tetrahedron. [Print ed.], 26. avg. 
2011, vol. 67, iss. 34, str. 6308-6315, ilustr. [COBISS.SI-ID 
4724250] 

17. MOHAR, Barbara. S paladijem katalizirana 
spajanja v organski sintezi : Nobelova nagrada za 

kemijo za leto 2010. Proteus, mar. 2011, letn. 73, št. 7, str. 
323-329, ilustr. [COBISS.SI-ID 32560685] 

V celoti objavljeni prispevki s konferenc 
Full Text Conference Contributions

18. ŠKET, Primož, PIRH, Rok, PLAVEC, Janez. Do 
anions exert any structural changes on dimeric 

d(G[sub]4T[sub]4G[sub]4)[sub]2 quadruplex in aqueous 
solution?. V: Special section on »3rd International Meeting 
on G-Quadruplexes and G-assembly«, Sorrento (Italy), 
June 28th-July 1st, 2011 : papers, (International Review 
of Biophysical Chemistry (Testo stampato), Vol. 2, no. 3 
(2011)). Napoli: Praise Worth Prize, 2011, 2011, vol. 2, no. 
3, str. 68-73. [COBISS.SI-ID 4882714] 

Doktorati, magisteriji, diplome
Ph.D., M.Sc. and B.Sc. Theses

19. MAKUC, Damjan. NMR conformational studies 
on interactions of functionalized indoles as anion 

receptors : doctoral thesis = NMR študije konformacij 
in interakcij funkcionaliziranih indolov kot anionskih 
receptrojev : doktorska disertacija. Ljubljana: [D. Makuc], 
2011. 1 zv. (loč. pag.), ilustr. [COBISS.SI-ID 4725018] 

20. ZUPANČIČ, Borut. Novi P-stereogeni difosfinski 
ligandi za asimetrično hidrogeniranje : doktorska 

disertacija. Ljubljana: [B. Zupančič], 2011. IX, 188 f., ilustr. 
[COBISS.SI-ID 256042752] 

21. PODBEVŠEK, Peter. Vpliv kemijskih 
modifikacij in kationov na prostorske strukture 

oligonukleotidov : doktorsko delo. [Ljubljana: P. 
Podbevšek], 2011. IX, 83 f., ilustr., tabele. [COBISS.SI-ID 
4724762] 

Uredništva
Editorships

22. ISRN Analytical Chemistry (Print).. Zhukov, Igor 
(član uredniškega odbora 2011). Cairo: Hindawi 

Publishing Corporation, 2011-. ISSN 2090-7311. [COBISS.
SI-ID 4873242] 

Mentorstva
Mentorship

 23. MAKUC, Damjan, Plavec, Janez (mentor). 
NMR conformational studies on interactions of 

functionalized indoles as anion receptors : doctoral thesis 
= NMR študije konformacij in interakcij funkcionaliziranih 
indolov kot anionskih receptrojev : doktorska disertacija. 
Ljubljana: [D. Makuc], 2011. 1 zv. (loč. pag.), ilustr. 
[COBISS.SI-ID 4725018] 
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24. PODBEVŠEK, Peter, Plavec, Janez (mentor). 
Vpliv kemijskih modifikacij in kationov na 

prostorske strukture oligonukleotidov : doktorsko delo. 
[Ljubljana: P. Podbevšek], 2011. IX, 83 f., ilustr., tabele. 
[COBISS.SI-ID 4724762] 

25. MARUŠIČ, Maja,  Plavec, Janez (mentor). NMR 
struktura G-kvadrupleksa iz genoma človeškega 

papiloma virusa : diplomsko delo. Ljubljana: [M. Marušič], 
2011. V, 63 f., ilustr. [COBISS.SI-ID 35373061] 

26. ZAVASNIK, Jaka, Plavec, Janez (mentor). NMR 
študije vezave in izmenjave monovalentnih 

kationov znotraj dimernega d(G [sub] 3CT [sub] 4G [sub] 
3C) [sub] 2 kvadrupleksa : diplomsko delo. Ljubljana: [J. 
Zavasnik], 2011. VII, 48 f., ilustr. [COBISS.SI-ID 35141637] 

27. PIRH, Rok, Plavec, Janez (mentor).  Študija vpliva 
anionov na strukturne značilnosti dimernega 

G-kvadrupleksa z NMR v raztopini : diplomsko delo. 
Ljubljana: [R. Pirh], 2011. VIII, 66 f., ilustr., tabele, graf. 
prikazi. [COBISS.SI-ID 35487237] 

28. VIVOD, Metka, Plavec, Janez (mentor).  Tvorba 
G-kvadrupleksov znotraj gena N-myc : diplomsko 

delo. Ljubljana: [M. Vivod], 2011. 44 f., ilustr. [COBISS.
SI-ID 35425285] 

29. ZUPANČIČ, Borut, Mohar, Barbara (komentor). 
Novi P-stereogeni difosfinski ligandi za 

asimetrično hidrogeniranje : doktorska disertacija. 
Ljubljana: [B. Zupančič], 2011. IX, 188 f., ilustr. [COBISS.
SI-ID 256042752] 

L 17
Laboratorij za molekularno 
modeliranje
Laboratory for Molecular Modeling

V celoti objavljeni članki (znanstveni, strokovni, poljudni)
Full Text Articles

1. KONC, Janez, TRYKOWSKA KONC, Joanna, 
PENCA, Matej, JANEŽIČ, Dušanka. Binding-sites 

prediction assisting protein-protein docking. Acta chim. 
slov.. [Tiskana izd.], 2011, letn. 58, št. 3, str. 396-401, 
ilustr. [COBISS.SI-ID 4787738] 

2. MERZEL, Franci, JOHNSON, Mark R. Low-
frequency vibrations of DNA and base pair opening. 

Acta chim. slov.. [Tiskana izd.], 2011, vol. 58, no. 3, str. 
442-447, ilustr. [COBISS.SI-ID 4786458]

3. VEHAR, Blaž, HRAST, Martina, KOVAČ, Andreja, 
KONC, Janez, MARINER, Katherine, CHOPRA, 

Ian, O'NEILL, Alex, JANEŽIČ, Dušanka, GOBEC, Stanislav. 
Ellipticines and 9-acridinylamines as inhibitors of d-alanine 
: d-alanine ligase. Bioorg. med. chem.. [Print ed.], 2011, 

vol. 19, issue 17, str. 5137-5146, ilustr.. [COBISS.SI-ID 
4728346]

4. TRYKOWSKA KONC, Joanna, HEJCHMAN, 
Elżbieta, KRUSZEWSKA, Hanna, WOLSKA, Irena, 

MACIEJEWSKA, Dorota. Synthesis and pharmacological 
activity of O-aminoalkyl derivatives of 7-hydroxycoumarin. 
Eur. j. med. chem.. [Print ed.], 2011, vol. 46, iss. 6, str. 
2252-2263. [COBISS.SI-ID 4892442]

5. WOODCOCK, H. Lee, MILLER, Benjamin T., 
HODOŠČEK, Milan, OKUR, Asim, LARKIN, Joseph 

D., PONDER, Jay W., BROOKS, Bernard R. MSCALE : a 
general utility for multiscale modeling. J. chem. theory 
comput., 2011, vol. 7, iss. 4, str. 1208-1219. [COBISS.SI-ID 
4653594]

6. BORŠTNIK, Urban, MILLER, Benjamin T., 
BROOKS, Bernard R., JANEŽIČ, Dušanka. The 

distributed diagonal force decomposition method for 
parallelizing molecular dynamics simulations. J. comput. 
chem., 2011, vol. 32, issue 14, str. 3005-3013 [COBISS.
SI-ID 4728602]

7. TRYKOWSKA KONC, Joanna, HEJCHMAN, 
Elżbieta, MACIEJEWSKA, Dorota, WOLSKA, 

Irena. Solid-state structure of O-aminoalkyl derivatives of 
7-hydroxy-4-methylcoumarin by ([sup]13)C CP/MAS NMR 
and X-ray diffraction methods. J. mol. struct.. [Print ed.], 
2011, vol. 998, iss. 1-3, str. 42-48. [COBISS.SI-ID 4892698]

 8. ZIDAR, Jernej, MERZEL, Franci. Probing amyloid-
beta fibril stability by increasing ionic strengths. J. 

phys. chem., B Condens. mater. surf. interfaces biophys., 
2011, vol. 115, no. 9, str. 2075-2081 [COBISS.SI-ID 
4607258]

9. BALOG, Erika, PERAHIA, David, SMITH, Jeremy 
C., MERZEL, Franci. Vibrational softening of a 

protein on ligand binding. J. phys. chem., B Condens. 
mater. surf. interfaces biophys., 2011, vol. 115, no. 21, str. 
6811-6817. [COBISS.SI-ID 4649242]

10. PRAPROTNIK, Matej, POBLETE, Simon, 
KREMER, Kurt. Statistical physics problems 

in adaptive resolution computer simulations of complex 
fluids. J. stat. phys., 2011, vol. 145, no. 4, 946-966 str., 
ilustr.[COBISS.SI-ID 4764186]

11. UKMAR, Tina, GABERŠČEK, Miran, MERZEL, 
Franci, GODEC, Aljaž. Modus operandi of 

controlled release from mesoporous matrices : a theoretical 
perspective. PCCP. Phys. chem. chem. phys. (Print), 2011, 
vol. 13, issue 33, 15311-15317, ilustr.[COBISS.SI-ID 
4727834]

12. VAN EIJCK, L., MERZEL, Franci, ROLS, S., 
OLLIVIER, Jacques, FORSYTH, V. T., JOHNSON, 

Mark R. Direct determination of the base-pair force 
constant of DNA from the acoustic phonon dispersion of 
the double helix. Phys. rev. lett., 2011, vol. 107, iss. 8, str. 
088102-1-088102-5, ilustr.[COBISS.SI-ID 4758298]
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13. GODEC, Aljaž, SMITH, Jeremy C., MERZEL, 
Franci. Increase of both order and disorder in the 

first hydration shell with increasing solute polarity. Phys. 
rev. lett., 2011, vol. 107, iss. 26, str. 267801-1 - 267801-5. 
[COBISS.SI-ID 4872474]

14. BEVC, Staš, KONC, Janez, STOJAN, 
Jure, HODOŠČEK, Milan, PENCA, Matej, 

PRAPROTNIK, Matej, JANEŽIČ, Dušanka. ENZO : a web 
tool for derivation and evaluation of kinetic models of 
enzyme catalyzed reactions. PLoS one, jul. 2011, vol. 6, iss. 
7, str. e22265, ilustr.[COBISS.SI-ID 4728090] 

15. HEJCHMAN, Elżbieta, TRYKOWSKA 
KONC, Joanna, MACIEJEWSKA, Dorota, 

KRUSZEWSKA, Hanna. Conventional and microwave-
assisted syntheses and solid-state structure of 
newcoumarins and angelicins. Synth. commun., 2011, vol. 
41, iss. 16, str. 2392-2402. [COBISS.SI-ID 4893466]

16. BREN, Andrej, ARNOL, Miha, KANDUS, Aljoša, 
VARL, Janez, PAJEK, Jernej, LINDIČ, Jelka, 

PAJEK, Jernej, KNAP, Bojan, KOVAČ, Damjan, MLINŠEK, 
Gregor, BUTUROVIĆ-PONIKVAR, Jadranka. Treatment 
of anemia with epoetin in kidney transplant recipients. 
Therap. apher. dial. (Print), 2011, vol. 15, issue 3, str. 257-
260. [COBISS.SI-ID 28722905]

17. MAVROMOUSTAKOS, Thomas, DURDAGI, 
Serdar, KOUKOULITSA, Catherine, SIMČIČ, 

Mihael, PAPADOPOULOS, Manthos G., HODOŠČEK, 
Milan, GOLIČ GRDADOLNIK, Simona. Strategies in the 
rational drug design. Curr. med. chem., 2011, vol. 18, no. 
17, str. 2517-2530, ilustr. [COBISS.SI-ID 4671770]

18. PRAPROTNIK, Matej, POBLETE, Simon, 
DELLE SITE, Luigi, KREMER, Kurt. Comment 

on »Adaptive multiscale molecular dynamics of 
macromolecular fluids«. Phys. rev. lett., 2011, vol. 107, iss. 
9, str. 099801-1-099801-2, ilustr. [COBISS.SI-ID 4760602] 

V celoti objavljeni prispevki s konferenc
Full Text Conference Contributions

19. DIMOVSKI, Vlado, HODOŠČEK, Milan, 
JANEŽIČ, Matej. Organization as molecule : 

modeling organizations using the molecular framework. 
V: FERJAN, Marko (ur.), KLJAJIĆ BORŠTNAR, Mirjana 
(ur.), PUCIHAR, Andreja (ur.). 30. mednarodna konferenca 
o razvoju organizacijskih znanosti, Slovenija, Portož, 23.-
25. marec 2011. Organizacija prihodnosti : zbornik 30. 
mednarodne konference o razvoju organizacijskih znanosti, 
Slovenija, Portorož, 23.-25. marec 2011 : proceedings 
of the 30th International Conference on Organizational 
Science Development. Kranj: Moderna organizacija, 2011, 
str. 1652-1656. [COBISS.SI-ID 20012262] 

20. MARIČ, Miha, JANEŽIČ, Matej, JOVANOVIĆ, 
Marko. Project management towards success = 

Uspešno upravljanje projektima. V: Projektni menadžment 
u Srbiji - uspesi i mogućnosti : [zbornik radova]. Beograd: 
Udruženje za upravljanje projektima Srbije - YUPMA, 2011, 
str. 422-426. [COBISS.SI-ID 6856467] 

21. DIMOVSKI, Vlado, FERJAN, Marko, MARIČ, 
Miha, UHAN, Miha, JOVANOVIĆ, Marko, 

JANEŽIČ, Matej. Authentic leadership to the future = 
Autentično rukovodstvo ka budućnosti. V: Naučni skup 
»Savremeni trendovi u evropskoj ekonomiji: implikacije 
za Srbiju«, Novi Sad, 27. oktobar 2011. Tematski zbornik. 
Novi Sad: Visoka poslovna škola strukovnih studija, 2011, 
9 str. [COBISS.SI-ID 20358886] 

Monografije, sestavki in druga zaključena dela / 
Monographs,  contributions and other finished works

22. MLINŠEK, Gregor. Motnje acidobazičnega 
ravnovesja : presnovna alkaloza. V: KOŠNIK, 

Mitja (ur.), MREVLJE, Franc (ur.), ŠTAJER, Dušan (ur.), 
ČERNELČ, Peter (ur.), KOŽELJ, Mirta (ur.). Interna 
medicina. [4. izd.]. Ljubljana: Littera picta: Slovensko 
medicinsko društvo, 2011, str. 97-101. [COBISS.SI-ID 
29460185] 

Doktorati, magisteriji, diplome
Ph.D., M.Sc. and B.Sc. Theses

23. TRYKOWSKA KONC, Joanna. Nowe pochodne 
7-hydroksykumaryny o spodziewanej aktywności 

przeciwnowotworowej i przeciwdrobnoustrojowej : synteza, 
badania strukturalne i analiza wybranych aspektów 
aktywności biologicznej : praca doktorska. Warszawa: 
[J. Trykowska Konc], 2011. 207 f., ilustr. [COBISS.SI-ID 
4894234] 

24. CARL, Nejc. Uporaba metod molekularnega 
modeliranja za študij interakcij bioloških 

makromolekul : doktorska disertacija. Ljubljana: [N. Carl], 
2011. VII, 68 str., ilustr., tabele. [COBISS.SI-ID 255927808] 

25. ZAVADLAV, Julija. Model sferičnih virusov 
iz kapsomer s konformacijskim preklopom : 

diplomsko delo. Ljubljana: [J. Zavadlav], 2011. 44 f., graf. 
prikazi. [COBISS.SI-ID 2351460] 

Uredništva
Editorships

26. Journal of chemical information and modeling. 
Janežič, Dušanka (glavni urednik 2005-). 

Washington: American Chemical Society, 2005-. ISSN 
1549-9596. [COBISS.SI-ID 26533125] 

Mentorstva
Mentorship

27. CARL, Nejc, Janežič, Dušanka (mentor). Uporaba 
metod molekularnega modeliranja za študij 

interakcij bioloških makromolekul : doktorska disertacija. 
Ljubljana: [N. Carl], 2011. VII, 68 str., ilustr., tabele. 
[COBISS.SI-ID 255927808] 

28. ČESNIK, Tomo, Konc, Janez (komentor). 
Izgradnja podatkovne baze strukturnih 

podobnosti proteinov : diplomsko delo. Ljubljana: [T. 
Česnik], 2011. 39 str., ilustr. http://eprints.fri.uni-lj.
si/1548/. [COBISS.SI-ID 8691028] 
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Intervjuji in mediji
Interviews and media

29. BREN, Urban. Z majhnimi koraki do velikih 
znanstvenih odkritij : pogovor s kemikom dr. 

Urbanom Brenom. Delo (Ljubl.), 6. okt. 2011, leto 53, št. 
232, str. 25. [COBISS.SI-ID 4825626] 

30. JANEŽIČ, Dušanka. Kako matematika pomaga 
pri razvoju novih zdravil : proteinski inženiring 

: Laboratorij za molekularno modeliranje na Kemijskem 
inštitutu nagrajuje uspešni algoritem ProBiS. Delo (Ljubl.), 
10. nov. 2011, leto 53, št. 260, str. 17. [COBISS.SI-ID 
4831258] 

31. BREN, Urban. Dr. Urban Bren : intervju. Dnevnik, 
1. okt. 2011, letn. 61, št. 228, str. 6-9, ilustr. 

http://www.dnevnik.si/objektiv/intervjuji/1042476791.
[COBISS.SI-ID 4836890] 

32. BREN, Urban. Dr. Urban Bren - znanstveni up 
za prihodnost : [oddaja Nedeljski Val 202]. MMC 
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