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Nekje na sredini Rakovega Skocjana (foto: David Dobnik).
Somewhere in the middle of Rakov Skocjan (Photo: David Dobnik).

POSLANSTVO

Poslanstvo NIB je ustvarjanje novega znanja na po-
dro¢ju bioloskih znanosti za razumevanie Zivljenjskih
procesov ter ohranjanje biotske raznovrstnosti in
zdravega okolja za doseganije vetje kakovosti Zivlje-
nja in podporo trajnostnemu razvoju. Interdisciplinar-
no se povezujemo na podrogjih varstva narave in
okolja, biotehnologije, informatike, farmacije in medi-
cine, kmetijstva, gozdarstva, ribistva in hrane, turiz-
ma in pomorskega prometa ter prostorskega nacr-
tovanja.

Poslanstvo izvrsujemo:

e s prebojnimi temeljnimi raziskavami na podro¢ju
bioloskih in sorodnih naravoslovnih znanosti ter
objavljanjem rezultatov raziskav v znanstvenih pu-
blikacijah;

* z aplikativnimi raziskavami in prenosom rezultatov
v prakso za potrebe mednarodnih, evropskih, dr-
zavnih in lokalnih organov in organizacij ter gospo-
darskih subjektov s ciljem izboljSevanja kakovosti
Zivljenja in trajnostnega razvoja druzbe;

* s sodelovanjem pri izobrazevanju na dodiplomski,
podiplomski in podoktorski ravni;

e s komuniciranjem znanosti razli¢cnim ciljnim skupi-
nam in javnosti.

VIZIJA

NIB Zeli kot mednarodno uveljavljena neodvisna znan-
stveno-raziskovalna in razvojna institucija ustvariati
vrhunsko znanje ter razvijati tehnologije in izdelke na
podrocju bioloskih in sorodnih naravoslovnih ved, z do-
bro organiziranostjo in vrhunsko opremo vzdrzevati
zadovoljstvo in visoko motiviranost zaposlenih ter
omogoctiti razvoj vrhunskih kadrov za delovna mesta z
visoko dodano vrednostjo v gospodarstvu in javnem
sektorju. Svoj dolgorotni razvoj bomo zagotavljali v
tesni povezavi z druzbo in poslovnim sektorjem.

MISSION

NIB’s mission is to create new knowledge in the field
of biological sciences to understand life processes,
preserve biodiversity and a healthy environment to
achieve greater quality of life and support sustaina-
ble development. We interconnect interdisciplinary in
the fields of nature and environmental protection,
biotechnology, informatics, pharmacy and medicine,
agriculture, forestry, fisheries and food, tourism and
maritime transport, and spatial planning.

We carry out our mission

e By breakthrough core research in the field of bio-
logical and related natural sciences and publica-
tion of research results in scientific publications;

e By applied research and transfer of results into
practice for international, European, national and
local authorities and organisations as well as eco-
nomic entities in order to improve the quality of life
and ensure sustainable development of society;

e By participating in education at undergraduate,
postgraduate and post doctoral level;

e By communication of science to various target
groups and the public.

VISION

NIB as an internationally established independent sci-
entific research and development institution strives
to create top-level knowledge and develop technolo-
gies and products in the fields of biological and re-
lated natural sciences, to maintain the satisfaction
and high motivation of its employees with good or-
ganisation and top-quality equipment, and to enable
the development of top-quality human resources for
high value-added jobs in the economy and public sec-
tor. We will provide our long-term development in
close cooperation with the society and the business
sector.
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UVODNA BESEDA
DIREKTORICE

V tasih premika vrednot in druzbene zavesti v indivi-
dualizacijo smo se sootili z vse vetjo medosebno od-
tujenostjo in odtujenostjo od narave, ki sta privedli do
konflikta tistega, kar mora v svojem bistvu bivati v
sozitju. Ta unitujoci konflikt je ¢lovestvo prisilil v raz-
mislek o prihodnosti obstoja, vse glasnejsi so klici in
prizadevanja za vzpostavitev tiste kljucne »tajne
vicno.

Temeljna naloga znanosti je ustvarjanije boljSe priho-
dnosti. V zavedanju, da lahko boljSo prihodnost
ustvarjamo le z neuni¢ujotim napredkom, sem pono-
sna, da Nacionalni institut za biologijo vodimo v sme-
ri sodelovanja, sodelovanja ¢loveka z naravo, s soclo-
vekom, znanstvenika z znanstvenikom, sodelovanja
ob prenasanju znanja ter z upostevanjem vsega sku-
pnega in razlitnega. Da tezimo k doseganju ciljev, ka-
terih skupna dodana vrednost je bistveno visja od
vsote posamicnih.

DIREKTORICA: prof. dr. Maja Ravnikar
DIRECTOR:  Prof. Dr. Maja Ravnikar

DIRECTOR’S
FOREWORD

In a time when values and social consciousness are
shifting towards individualisation, we face increasing
interpersonal alienation and alienation from nature,
which have led to the conflict of what should essen-
tially live in harmony. This destructive conflict has
forced mankind to reflect on the future of existence,
as stronger calls and efforts are made to establish
the crucial “secret link” that ensures our coexist-
ence. A coexistence that is inclusive and equitable.

The fundamental task of science is to create a better
future. Being aware that a better future can only be
created through non-destructive progress, | am
proud that we are leading the National Institute of
Biology towards collaboration - human collabora-
tion with nature and with other people, scientist to
scientist, collaboration with the transfer of knowl-
edge and mindfulness of everything that is common
or different. | am proud that we are striving to
achieve goals with a total added value that is signifi-
cantly higher than the sum of the individual goals.

S ciliem vkljutujotega napredka smo se v letu 2021
podali po poti, ki so jo zaznamovali mnogi pomembni
zacetki in premiki. Po poti, ki jo riSe hitra rast Instituta
in njegove vloge v mednarodnem raziskovalnem pro-
storu.

Meseca julija smo zaceli z gradnjo stavbe Biotehnolo-
(BTS-NIB), ki predstavlja iziemno pomembno investi-
cijo v znanstvenoraziskovalno infrastrukturo na po-
dro¢ju biotehnologije in ved o Zivljenju, ki bo omogo-
¢ala nadaljnji preboj slovenskega znanja v temeljnih
in uporabnih vidikih bioznanosti ter prenasanje znanja
v industrijsko prakso. Zahteven in obsezen projekt je
v visini 27,738 mio EUR financiran s strani evropskih
kohezijskih sredstev (80 %) in slovenskega proracu-
na (20 %). Ob moderno zasnovani infrastrukturi
Morske bioloske postaje NIB z novim Biotehnoloskim
upoStevajo¢ nacela nizkoogljicne, energetsko ucinko-
vite, zelene in trajnostne gradnje, izboljSujemo infra-
strukturno opremljenost raziskovalnega prostora v
Sloveniji in onkraj njenih meja.

NIB je v letu 2021 uspel z umestitvijo nakupa novega
elektricnega plovila za potrebe enote Morska biolo-
&ka postaja (MBP) v Program porabe sredstev Skla-
da za podnebne spremembe v obdobju 2021-2023. Z
zagotovitvijo sredstev v visini do 3.000.000 EUR za
sofinanciranje elektri¢nega plovila bo omogocena na-
domestitev sedanjega plovila SAGITA, ki je Ze precej
dotrajano, hkrati pa narejen pomemben korak k
zmanjsanju skodljivih emisij toplogrednih plinov.

0Ob hitrem odzivu na aktualne razmere smo na Oddel-
ku za biotehnologijo in sistemsko biologijo (FITO) za-
celi v letu 2021 izvajati drzavni monitoring SARS-
-CoV-2 v odpadni vodi. Rezultati monitoringa so
vklju€eni v matemati¢ne modele napovedovanija po-
teka epidemije pri Sledilniku COVID-19, saj se s spre-
membo trenda okuzenosti v odpadnih vodah po-
membno dopolnjuje testiranje posameznikov in
pridobi pregled nad prisotnostjo in dinamiko razlicic
virusa. Aktivni smo v oZji skupini Evropske komisije v
okviru pobude EU4S5 Wastewater Sentinels na podro-
¢ju monitoringa odpadne vode za sledenje epidemiji
covida-19. V sodelovanju s Skupnim raziskovalnim

With the goal of inclusive progress, in 2021, we em-
barked on a path marked by many important begin-
nings and shifts. A path charted by the rapid growth
of the Institute and its role in the international re-
search sphere.

In July, we launched the construction of the Biotech-
nological Hub of the National Institute of Biology
(BTH-NIB), which is an extremely important invest-
ment in research infrastructure in the fields of bio-
technology and the life sciences. It will facilitate the
continued breakthrough of Slovenian knowledge in
basic and applied aspects of bioscience and the
transfer of knowledge into industrial practice. This
demanding and comprehensive project worth
€27.738 million is financed by the EU Cohesion Fund
(B0%) and the Slovenian budget (20%). With the
modern design of the NIB Marine Biology Station in-
frastructure and a new Biotechnology Hub, which is
an example of high-technology construction incorpo-
rating the principles of a low-carbon, energy-effi-
cient, green and sustainable building, we are improv-
ing the infrastructural equipment of the research
sphere in Slovenia and beyond.

In 2021, the NIB managed to include the purchase of
a new electric vessel for its Marine Biology Station
(MBS) in the Climate Change Funding Programme for
the 2021-2023 period. By ensuring funds of up to
€3,000,000 for the co-financing of this vessel, we
will be able to replace the current SAGITA vessel,
which is fairly decrepit, while taking an important
step towards reducing harmful greenhouse gas
emissions.

In rapid response to the current situation, the De-
partment of Biotechnology and Systems Biology
(FITO) began to carry out the national monitoring of
SARS-CoV-2 in wastewater in 2021. The monitoring
results are included in the mathematical epidemic
projection models of the COVID-19 Tracker project,
given the fact that the detection of changes in waste-
water contamination trends significantly comple-
ments the testing of individuals and provides an
overview of the presence and dynamics of virus var-
iants. We are active in the European Commission’s
core group of the EU4S Wastewater Sentinel System
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sredis¢em Evropske komisije (JRC, Ispra) je NIB sode-
loval pri vet Studijah v povezavi s SARS-CoV-2, po-
godbeno tudi pri dolo¢anju stabilnosti ugotavljanja
SARS-CoV-2 v odpadni vodi.

NIB stalno sodeluje z gospodarstvom. V letu 2021
smo ustanovili podjetje Niba Labs ter z licen¢no po-
godbo prenesli znanje in tehnologije na podrocju ana-
litskih postopkov v procesih proizvodnije in karakteri-
zacije ter kvantifikacije virusov kot genskih vektorjev
ali cepiv in necisto¢. NIB in Niba Labs nacrtujeta sode-
lovanije pri nadaljnjem razvoju in trzenju tehnologij na
podrocju karakterizacije in kvantifikacije terapevtskih
virusov, ki se uporabljajo za gensko zdravljenje.

Motno smo bili vpeti v razlitne dejavnosti, povezane
s predsedovanjem Slovenije Svetu EU. Sodelavec Od-
delka za raziskave organizmov in ekosistemov (EKOS)
dr. Danilo Bevk je julija sodeloval na srecanju evrop-
skih ministrov za okolje na Brdu pri Kranju, kjer je
predstavil pomen in ogrozenost oprasevalcev ter pi-
lotni monitoring ¢ebel v Sloveniji. Novembra je na
srecanju direktorjev direktoratov za naravo in biodi-
verziteto drzav EU predstavil pestrost divjih ¢ebel v
Sloveniji ter dejavnosti NIB na podrocju oprasevalcev.
Oktobra smo na MBP gostili 35 znanstvenih atasejev
in direktorijev direktoratov ¢lanic EU ter spremljeval-
no ekipo MIZS in jim predstavili znanstvenorazisko-
valno delo Instituta.

Kljub zaostrenim epidemioloskim razmeram smo or-
ganizirali vrsto odmevnih mednarodnih predavani,
srecanj, simpozijev in razstav, promocij strokovnih
monografij ter rezultatov projektov, s katerimi NIB
promovira svoje dosezke in popularizira znanost.

for the monitoring of wastewater to track the COV-
ID-19 epidemic. In cooperation with the European
Commission’s Joint Research Centre (JRC, Ispra), the
NIB took part in several studies related to SARS-
CoV-2. Under contract, the NIB collaborated on de-
termining the stability of SARS-CoV-2 detection in
wastewater.

The NIB enjoys an ongoing collaboration with indus-
try. In 2021, we founded Niba Labs and signed a li-
cense agreement to transfer our knowledge and
technologies in the field of analytical procedures in
the processes of the production, characterisation
and quantification of viruses as genetic vectors or
vaccines and impurities. The NIB and Niba Labs are
planning to work together on the further develop-
ment and marketing of technologies in the field of
the characterisation and quantification of therapeu-
tic viruses used in gene therapy.

We strongly engaged in various activities connected
to the Slovenian Presidency of the EU Council. In July,
Dr Danilo Bevk of the Department of Organisms and
Ecosystems Research (EKOS) took part in a meeting
of the European ministers of the environment at
Brdo pri Kranju, where he talked about the impor-
tance and endangerment of pollinators and the pilot
monitoring of bees in Slovenia. At the November
meeting of the heads of directorates for nature and
biodiversity in EU countries, he presented the diver-
sity of wild bees in Slovenia and the NIB’s pollinator-
related activities. In October, the MBS hosted 35 sci-
entific attachés and heads of EU-member
directorates, as well as the accompanying team of
the Ministry of Education, Science and Sport, and in-
troduced them to the research work of the Institute.

Despite the harsh epidemiological circumstances, we
held a series of high-profile international lectures,
meetings, symposia and exhibitions, promotions of
scientific monographs and project results through
which the NIB promotes its achievements and popu-
larises science.

22. maja, ob mednarodnem dnevu biotske raznovr-
stnosti, smo se kot prva slovenska institucija pridru-
zili globalni zavezi ZdruZeni za biodiverziteto, ki jo je
leta 2020 ustanovila EU za ozavescanje potrebe po
zastiti vseh oblik Zivljenja. V pocastitev mednarodne-
ga dneva biotske raznovrstnosti smo v okviru projek-
ta LIFE Naturaviva pripravili veliko zunanjo fotograf-
sko razstavo z naslovom Biodiverziteta Slovenije.
Dogodek je z nagovorom pocastil podzupan mestne
obtine Ljubljana prof. dr. Janez KoZelj. Na 80 panojih
Jakopitevega sprehajalis¢a v Tivoliju je bil predsta-
vljen delcek nase ¢udovite narave.

Na Oddelku za genetsko toksikologijo in biologijo raka
(GEN) smo se dejavno vkljugevali v razsirjanje rezul-
tatov evropskega projekta Eco-AlpsWater med splo-
sno javnost in deleznike, ki so kakor koli povezani z
uporabo ali upravljanjem slovenskih voda.

Na MBP smo v sodelovanju z Institutom »Jozef Ste-
fan« in Biotehnisko fakulteto Univerze v Ljubljani pri-
dobili nov raziskovalni program ARRS Morska in mi-
krobna biotehnologija (vodja Ana Rotter). Morska
biotehnologija je prioritetno podrotje v vseh novejsih
evropskih pobudah (npr. Strategija o bioekonomiji,
Strategija o modri ekonomiji, Strategija za modro
rast). Nov program bo omogocil razvoj tega po-
membnega raziskovalnega podrocja, ki ima na MBP
zametke Ze v kar nekaj projektih (H2020: GoJelly; In-
terreg Med: B-Blue; COST: Ocean4Biotech).

Izmed stevilnih projektov, ki smo jih v letu 2021 izva-
jali na MBP, velja omeniti trilateralni projekt s posebej
velikim druzbenim pomenom Pirati plastike - dajmo,
Evropal, ki je bil s strani Slovenije podprt kot projekt
CRP (vodja Mateja Grego) in preutuje onesnazenost
slovenskih rek s plastiko po principu ljubiteljske zna-
nosti (sodelovanje ve¢ kot 100 osnovnih in srednjih
ol). Projekt je bil veckrat predstavljen na razli¢nih
domatih in evropskih dogodkih, zlasti v ¢asu predse-
dovanja Slovenije Svetu EU (npr. konferenca All-
-Atlantic 2021, konferenca Predsedstva Novi evrop-
ski raziskovalni prostor v okviru Meseca znanosti
2021).

On 22 May, on the occasion of the International Day
for Biodiversity, we became the first Slovenian insti-
tution to join the global coalition United for Biodiver-
sity, which was established in 2020 by the EU to
raise awareness of the need to protect all forms of
life. We celebrated the International Day for Biodiver-
sity by preparing a large outdoor photographic exhi-
bition entitled Biodiversity of Slovenia within the
framework of LIFE Naturaviva. The event was ad-
dressed by the Vice Mayor of the City of Ljubljana
Prof. Janez KoZelj. The 80 exhibition panels on the
Jakopit Promenade in Tivoli showcased various as-
pects of our beautiful nature.

Our Department of Genetic Toxicology and Cancer Bi-
ology (GEN) actively participated in the dissemina-
tion of the results of the European Eco-AlpsWater
project to the general public and all stakeholders
with an interest in the use or management of Slove-
nian water bodies.

In partnership with the JoZef Stefan Institute and the
Biotechnical Faculty of the University of Ljubljana,
our MBS acquired a new Slovenian Research Agency
research programme for Marine and microbial bio-
technology (led by Ana Rotter). Marine biotechnolo-
gy is a priority area in all recent EU initiatives (e.g. the
Bioeconomy Strategy, Blue Economy Strategy and
Blue Growth Strategy). The new programme will
help develop this important research area, which has
budded at the MBS into quite a few projects (H2020:
GoJelly; Interreg Med: B-Blue; COST: Ocean4Biotech).

One of the most noteworthy projects implemented
at the MBS in 2021 was Pirates of Plastics - Go Eu-
rope!, a trilateral project of particularly great social
significance supported by Slovenia as a CRP project
(targeted research project), led by Mateja Grego,
which examines the pollution of Slovenian rivers with
plastic on the basis of amateur science (involving
more than 100 primary and secondary schools). This
project has been presented many times at various
national and EU events, especially during the Slove-
nian Presidency of the EU Council (such as All-Atlan-
tic 2021 and the Presidency conference New Euro-
pean Research Areain the context of Science Month
2021).
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Na mednarodnem simpoziju V vrtincu sprememb
smo oktobra gostili kar 44 razpravljavk in razpra-
vljavcev ter preko razlicnih omrezij dosegli vet kot
20.000 ljudi. NIB je pripravil tudi Okoljski manifest, v
katerem so organizatorji posveta strnili klju¢ne pre-
dloge in resitve, predstavljene v treh tematskih dis-
kusijah simpozija: o biodiverziteti, o vodi in o energet-
skem prehodu. NIB s trajnostno naravnanim
delovanjem podpira varovanje okolja in smernice ze-
lene druzbe, zato smo pripravili tudi priporocila o
trajnostni organiziranosti dogodkov.

V novo sprejeti Strategiji NIB smo natan¢no opredeli-
li usmeritve in prednostne naloge za izvajanje svojega
poslanstva in doseganie ciljev ob upostevaniju global-
nih trendov in druzbenih izzivov ter posodobili vizijo in
poslanstvo. Komisijo za etiko smo preimenovali v Ko-
misijo za etiko in enake mozZnosti, ki je poleg reseva-
nja eti¢nih vprasanj zadolZena za koordinacijo izvedbe
in spremljanje Nacrta za enakost spolov NIB ter za
podajanje predlogov in priporocil vodstvu NIB in za-
poslenim na podro¢ju enakosti spolov.

S ponosom lahko povem, da smo v letu 2021 na NIB
okrepili stare ter postavili nekatere nove temelije, ki
tlakujejo pot vrhunski, odprti in dostopni znanosti,
napredku za boljsi jutri. Z vklju€ujocimi pristopi Zeli-
mo znanosti povrniti zasluzeno zaupanje. To moramo
storiti, da bi lahko zaZiveli v okolju zdravija, blaginje in
varnosti, v katerem se v polni meri uresnicujejo po-
tenciali vsakega posameznika. To moramo storiti kot
druzba in posamezniki. Ustvariti moramo kolektivno
zavest, da so spremembe na bolje mogoce. Da smo
lahko raziskovalci ustvarialci, glasniki in nosilci teh
sprememb. Zase, za nas in za bodoce generacije.

Prof. dr. Maja Ravnikar
direktorica NIB
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In October, at the international symposium In the
Swirl of Change, we hosted 44 speakers and reached
more than 20,000 people through various media.
The NIB also drew up an Environmental Manifesto in
which the debate organisers summed up the key
proposals and solutions presented in three thematic
discussions of the symposium: biodiversity, water
and energy transition. The NIB’s sustainably-orient-
ed operation supports environmental protection and
green society guidelines, which is why we have also
prepared recommendations on sustainable event or-
ganisation.

In our newly adopted NIB Strategy, we clearly de-
fined the policies and priorities for the implementa-
tion of our mission and the achieverment of our ob-
jectives, taking into account global trends and
societal challenges, as well as updated our vision
and mission. Our Ethics Committee was renamed the
Ethics and Equal Opportunities Committee, and its
responsibility, in addition to dealing with ethical is-
sues, is to coordinate the implementation and moni-
tor the NIB Gender Equality Plan, as well as to put
forward proposals and recommendations to NIB’s
management and employees in the context of gen-
der equality.

| am proud to say that in 2021, the NIB strengthened
its old foundations and added new cornerstones that
pave the way for outstanding, open and accessible
science and progress for a better tomorrow. By us-
ing inclusive approaches, we wish to restore the
well-deserved faith in science. We must do this to ac-
complish an existence in a world of health, prosperi-
ty and security, where the potentials of each individ-
ual are fully realised. We must do this as a society
and as individuals. A collective awareness must be
created that changes for the better are possible, and
that we can all be the researchers, creators, voices
and vehicles of those changes. For oneself, for all of
us and for future generations.

Prof. Dr. Maja Ravnikar
Director of the NIB

Ogl@am«ﬁ{/y&

Liseek (Carduelis carduelis) - ne le poleti, tudi pozimi si ptice rade urejajo perje v vodi (foto: Davorin Tome).
The goldfinch (Carduelis carduelis) - not only in summer, but also in winter the birds like to clean their plumage in the water
(Photo: Davorin Tome).
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Procurement Office

DE Projektna fpisarna
Project Office

LEGENDA
LEGEND

oznacuije hierarhi¢en odnos
denotes a hierarchical relationship

oznacuje odnos sodelovalne narave
denotes a cooperative relationship

>

Ly

Infrastrukturni center MBP
Infrastructural Centre of the MBS Piran

DE Podpora, razvoj in inovacije
Support, development and innovation

DE Morska biodiverziteta
Marine biodiversity

DE Mikroorganizmi in krozenje snovi
Microorganisms and biogeochemical cycles

DE Fizikalna oceanografija
Physical oceanography

DE Antropogeni vplivi
Anthropogenic impacts

Oddelek za biotehnologijo in sistemsko biologijo (FITO)
Department of Biotechnology and Systems Biology

=

>

=

>

Infrastrukturni center Planta
Infrastructural Centre Planta

DE Mikrobiologija
Microbiology Unit

DE Gensko spremenjeni organizmi
Genetically modified organisms Unit

DE Omike
Omics Approaches Unit

DE Infra
Infrastructural center Planta

DE Bakteriologija in meroslovje
Bacteriology and Metrology Unit

Oddelek za genetsko toksikologijo in biologijo raka (GEN)

Department of Genetic Toxicology and Cancer Biology

=

==

=

Ly

DE Genetska toksikologija
Genetic Toxicology

DE Ekotoksikologija
Ecotoxicology

DE Biologija raka
Cancer Biology

DE Imunologija in celi¢na imunoterapija
Immunology and Cellular Immunotherapy

Oddelek za raziskave organizmov in ekosistermov (EKOS)
Department of Organisms and Ecosystems Research

VODSTVO INSTITUTA

MANAGEMENT OF THE INSTITUTE

DIREKTORICA DIRECTOR:

prof. dr. Maja Ravnikar
Mandat Mandate: 1. 1. 2021-31. 12. 2025

ZNANSTVENI SVET SCIENTIFIC COUNCIL

Znanstveni svet NIB, katerega ¢lani so izvoljeni za
mandatno obdobje od 17. 6. 2020 do 16. 6. 2024, de-

luje v sestavi:

POMOCNIK DIREKTORICE ZA FINANCNO
RACUNOVODSKO PODROCJE DEPUTY DIRECTOR
FOR FINANCE AND ACCOUNTING

mag. Franc Potocnik (od leta from 1999)
Mandat Mandate: 1. 1. 2021-31. 12. 2025

POMOCNICA DIREKTORICE ZA PRAVNO IN
SPLOSNO PODROCIJE TER JAVNA NAROCILA
ASSISTANT DIRECTOR FOR LEGAL AND GENERAL
AFFAIRS AND PUBLIC PROCUREMENT

Alenka Tomsic
Mandat Mandate: 10. 3. 2021-31. 12. 2025

UPRAVNI ODBOR BOARD OF GOVERNORS:

prof. dr. Franci Demsar, Nacionalna agencija
Republike Slovenije za kakovost v visokem Solstvu
- predsednik president;

mag. Gasper Polajnar (od from 3. 6. 2021);

dr. Tomaz Boh, Ministrstvo za izobrazevanie,
znanost in Sport (od from 20. 1. 2020);

dr. Ruth Rupreht, Ministrstvo za okolje in prostor;

prof. dr. Uros Urleb, Biofarmacevtika Menges,
Novartis.

Mandat Mandate: 22. 6. 2018-21. 6. 2022

The Scientific Council of the NIB, with members elec-
ted for a term of office from 17/06/2020 to
16/06/2024, operates in the following composition:

prof. dr. Marina Dermastia (predsednica President);

doc. dr. Bojana Zegura (podpredsednica Vice
President);

prof. dr. Kristina Gruden;

prof. dr. Lovrenc Lipej;

dr. Natasa Mori;

izr. prof. dr. Patricija Mozeti¢;

dr. Martina Orlando Bonaca;

prof. dr. Maja Ravnikar (direktorica Director);
doc. dr. Al Vrezec;

doc. dr. Anze Zupanic.

CASTNI CLANI HONORARY MEMBERS:

prof. dr. Kazimir Tarman, od from 25. 10. 2010;
dr. Guy Van Den Eede, od from 25. 10. 2010;

prof. dr. Cornelis Johannes Forrendinis van
Noorden, od from 14. 11. 2014;

prof. dr. Tom Turk, od from 8. 11. 2017;
akad. prof. dr. Matija Gogala, od from 21. 12. 2020.
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STRATEGIJA

NIB ima strateske in dolgoro¢ne cilje ter klju¢ne pri-
stope oz. ukrepe za njihovo doseganje opredeljene v
Strategiji NIB, ki jo je sprejel Upravni odbor NIB. Stra-
tegija NIB natantneje opredeljuje usmeritve in pred-
nostne naloge za uresnitevanie svojega poslanstvain
doseganie ciljev ob upostevanju globalnih trendov in
druzbenih izzivov.

NIB s svojim znanjem, vpetostjo v nacionalni, evrop-
ski in mednarodni raziskovalni prostor odgovarija na
aktualne znanstvene in druzbene izzive (kot so npr.
okoljska in biodiverzitetna kriza, zagotavljanje varne
hrane, dostopnost do vode, kakovostno Zivljenje, so-
naravni razvoj, hiter biotehnoloski razvoj, digitalizaci-
ja, spreminjanje druzbe, aktualne krize itd.) ter s svo-
jimi rezultati prispeva k na znanju temeljeci in
vklju€ujoti druzbi. S svojo raznolikostjo in interdisci-
plinarnostjo ter prilagodljivostjo se hitro in u¢inkovito
odziva na krizne in druge pomembne situacije, pri ¢e-
mer sodeluje z razli¢nimi delezniki druzbe (npr.: Sirsa
druzba, javna uprava in drugi laboratoriji, ki izvajajo
delo za javno upravo v EU in po svetu, gospodarstvo,
strokovna javnost in izobrazevalni procesi, splosna
javnost).

V Strategiji NIB, ki temelji na in vklju€uje stevilne do-

kumente ter izhodis¢a, so poleg poslanstva in vizije

jasno opredeljene vrednote NIB in naslednii strateski
cilji:

e ustvarjanje vrhunske znanosti;

e prenos znanja uporabnikom;

 zaposlovanie, izobrazevanje in razvoj vrhunskega
in zadovoljnega kadra;

» organiziranost, ki podpira doseganje odli¢nosti in
ucinkovito odzivanje na aktualne izzive ter priza-
devanije za neodvisnost pri delovaniju;

e zagotavljanje vrhunske infrastrukture;

* trajnostno financiranje, ki omogoca stalno rast in
razvo.

STRATEGY

The NIB’s strategic and long-term objectives and key
approaches or the measures to achieve them are de-
fined in the NIB Strategy, which is adopted by the NIB
Management Board. The NIB Strategy details the
policies and priorities for the implementation of its
mission and the achievement of its objectives, taking
into account global trends and societal challenges.

With its expertise and engagement in the national,
European and international research spheres, the
NIB addresses current challenges facing society and
science (such as the environmental and biodiversity
crisis, the assurance of food safety, access to water,
quality of life, sustainable development, rapid bio-
technological development, digitalisation, a changing
society, current crises, etc.) and delivers results to
help build a science-based and inclusive society. The
NIB’s diversity, interdisciplinarity and flexibility allow
it to respond quickly and effectively to crises and
other important situations, working with various
stakeholders of our society (e.g. the broad commu-
nity, the public administration, other laboratories
performing services for the public administration in
the EU and internationally, industry, academia and
educational processes, and the general public).

In addition to its mission and vision, the NIB Strategy,
which is based on and includes a number of docu-
ments and basic principles, clearly defines the NIB
values and the following strategic objectives:
creating outstanding science;

e the transfer of knowledge to users;

e the employment, education and development of
excellent and satisfied staff;

e an organisational structure that supports excel-
lence and effective responses to current chal-
lenges and efforts for the independence of opera-
tion;

e provision of state-of-the-art infrastructure;

e sustainable funding that allows continuous
growth and development.

NACRT ZA ENAKOST SPOLOV

NIB je v letu 2021 oblikoval in sprejel Nacrt za ena-

kost spolov, s katerim NIB izboljSuje analizo stanja,

planiranja, izvajanja in sledenja enakosti spolov ter

izobrazevanja vseh zaposlenih na tem podrogju. Cilj

nacrta za enakost spolov NIB je prepretevanije in pre-

magovanije neenakosti in pristranskosti spolov ter

spodbujanje enakosti spolov na podrotju znanosti in

inovacij z institucionalnimi in kulturnimi sprememba-

mi. Nacrt za enakost spolov vkljutuje in naslavlja 5

klju€nih podrocij:

 usklajevanje poklicnega in zasebnega Zivljenja
znotraj organizacijske kulture,

e uravnotezena zastopanost spolov na vodilnih in
odlocevalskih polozaijih,

e enake moznosti spolov pri zaposlovanju in karier-
nem napredovanju,

* upostevanije dimenzije spola v vsebini raziskovanja,

» ukrepi za preprecevanje nasilja na podlagi spola,
vklju€no s spolnim nadlegovanjem.

Z namenom koordinacije izvedbe in spremljanja Nacr-
ta za enakost spolov NIB ter dajanja predlogov in pri-
porotil vodstvu NIB in zaposlenim na podrocju enako-
sti spolov je bila v letu 2012 ustanovljena Komisija za
etiko in enake moznosti.

GENDER EQUALITY PLAN

In 2021, the NIB formed and adopted a Gender Equal-

ity Plan to improve the analysis of the status, plan-

ning, implementation and monitoring of gender

equality and the education of employees on this top-

ic. The objective of the NIB Gender Equality Plan is to

prevent and overcome gender inequality and bias

and to promote gender equality in science and inno-

vation through institutional and cultural change. The

Gender Equality Plan includes and addresses 5 key

areas:

e Work and life balance within the organisational
culture,

e Balanced gender representation in executive and
decision-making positions,

e Equal gender opportunities in recruitment and ca-
reer advancement,

e (onsideration of the gender factor in research
content,

e Measures that prevent gender-based violence, in-
cluding sexual harassment.

The responsibility of monitoring and coordinating the
implementation of the NIB Gender Equality Plan and
making proposals and recommendations to NIB
management and employees with regard to gender
equality was entrusted to the Ethics and Equal Op-
portunities Committee, established in 2012.
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PREGLED POSLOVANJA NIB
V LETU 2021

V letu 2021je NIB nadaljeval z uspesnim poslovanjem
in presegel rezultate iz leta 2020. Med uspehi v letu
2021 je treba najprej izpostaviti zacetek gradnje no-
instituta za biologijo v juliju. To predstavlja zadnjo in
hkrati najpomembnejSo fazo pridobivanja nove razi-
skovalne infrastrukture, iziemno pomembne za ra-
zvojni potencial NIB. Pred podpisom pogodbe z izva-
jalcem gradnje Kolektor Koling je NIB uspel v okviru
Operativnega programa za izvajanje evropske kohe-
zijske politike v obdobju 2020-2021 pridobiti manjka-
jota sredstva za realizacijo gradnje v visini
7.738.753 EUR, kar prav tako pomeni velik uspeh.
Tudi na podrotju raziskovalnega in strokovnega dela
je NIB v letu 2021 dosegel veliko uspehov, navedenih
v nadaljevanju tega porotila.

Financno je NIB v letu 2021 posloval iziemno uspe-
Sno, teprav so hili Stevilni zaposleni zelo intenzivno
vpeti v izvajanje investicije BTS-NIB, kar je zanje po-
menilo veliko dodatno obremenitev, ter kljub nadalje-
vanju omejitev poslovanja zaradi pandemije covi-
da-19. Ustvarjeni prihodki so znasali 12.255.262 EUR.
Ustvarijeni prihodki so bili visji od na€rtovanih za
901.195 EUR (7,94 %). Ustvarijeni presezek prihod-
kov nad odhodki (pred obratunom davka od dohod-
kov pravnih oseb) v vigini 671.075 EUR je bistveno
presegel nacrtovanega (za 588.454 EUR oz. 493 %).

OVERVIEW OF THE NIB
OPERATIONS IN 2021

In 2021, NIB continued its successful operations and
exceeded the results of 2020. The first of the su-
ccesses achieved in 2021to be highlighted is the start
of the construction of the new facility for the Biote-
chnological junction of the National Institute of Biolo-
gy in July. This represents the final and at the same
time the most important stage of the acquisition of
new research infrastructure, which is extremely im-
portant for the development potential of NIB. Prior
to signing the contract with the construction con-
tractor Kolektor Koling, NIB managed to obtain the
missing assets for the construction in the amount of
EUR 7,738,753 from the Operational Programme for
the Implementation of the EU Cohesion Policy 2020-
2021, which is also a major success. NIB achieved
many successes in 2021 also the field of its research
and expertise work, all listed later in this report.

The operations of NIB were financially extremely su-
ccessfully in 2021, despite the fact that many emplo-
yees were very intensively involved in the implemen-
tation of the BTS NIB investment, which was a major
additional burden for them, and despite the continu-
ed operating restrictions due to the COVID 15 pande-
mic. The revenue generated amounted to EUR
12,255,262. The revenue generated was higher than
planned by EUR 901,195 (7.94%). The generated pro-
fit (before corporate income tax) in the amount of
EUR 671,075 significantly exceeded the profit plan-
ned (by EUR 588,454 or 493%).

V primerijavi z letom 2020 so bili realizirani prihodki
NIB v letu 2021 vigji za 1.664.359 EUR (15,71 %), rea-
lizirani odhodki pa za 1.110.802 EUR (10,61 %). Tako je
bil v letu 2021 ustvarijen bistveno boljsi poslovni izid
kot v letu 2020 (za 553.557 EUR o0z. 571,04 %). No-
minalno najvecja rast prihodkov v letu 2021 v primer-
javi z letom 2020 je bila dosezena pri prihodkih od
ARRS. Tiso v letu 2021 znasali 6.9659.667 EUR in so
bili od primerljivih prihodkov v letu 2020 visji za
983.039 EUR (16,42 %). Naslednii po rasti so prihod-
ki na domacem trgu, ki so v letu 2021 znasali
983.635 EUR in so bili od primerljivih prihodkov v
letu 2020 visji za 601.579 EUR (11,35 %). Tudi prihod-
ki na tujem trgu v letu 2021 v visini 883.122 EUR so
presegli prihodke v letu 2020 (za 242.837 EUR oz.
37,93 %), prav tako prihodki iz drugih javnih sluzb (za
152.254 EUR oz. 9,77 %). Samo prihodki iz razli¢nih
evropskih programov (OBZORJE 2020, INTERREG,
LIFE itn.), ki so v letu 2021 znagali 1.692.701 EUR, so
bili nekoliko nizji kot v letu 2020 (za 28.582 EUR oz.
1,66 %).

V letu 2021 je NIB kot samostojno delovno enoto zno-
traj Skupnih sluzb vzpostavil Projektno pisarno, ki
predstavlja osrednje mesto celovite informacijske,
svetovalne in administrativne podpore raziskoval-
cem NIB pri nacrtovaniu, prijavah, izvedbiin spremlja-
nju projektov.

Compared to 2020, the NIB’s revenues were higher
by EUR 1,664,359 (15.71%) in 2021 and the expenses
by EUR 1,110,802 (10.61%). As a result, a significantly
better profit or loss was generated in 2021 than in
2020 (by 553,557 EUR or 571.04%). Nominally, the
greatest revenue increase in 2021 compared to 2020
was achieved in relation to revenues from the Slove-
nian Research Agency (ARRS). These equalled EUR
6,965,667 in 2021 and were by EUR 983,039
(16.42%) higher than comparable revenues in 2020.
The next in terms of the nominal amount of increase
were the revenues generated in the domestic mar-
ket, which in 2021 amounted to EUR 983,635 and
were higher than comparable revenues in 2020 by
EUR 601,579 (11.35%). Also, the revenue in the fore-
ign market amounted to EUR 883,122 in 2021, exce-
eding the revenue in 2020 (by EUR 242,837 or
37.93%), as well as revenues from other public insti-
tutions (by EUR 152,254 or 5.77%). Only the revenue
from various European programmes (HORIZON
2020, INTERREG, LIFE, etc.), which amounted to EUR
1,692,701 in 2021, was slightly lower than in 2020
(by EUR 28,582 or 1.66%).

NIB established a Project Office in 2021 as an inde-
pendent work unit within the Joint Services. The Pro-
ject Office represents a central point of comprehen-
sive information, advisory and administrative
support for NIB researchers in designing, applying,
executing and monitoring of projects.
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PRIHODKI V EUR 5g21  2TRUKTURA 2021 (%) 5020 INDEKS/INDEX
REVENUES IN EUR STRUCTURE 2021 (%) 2021/2020
ARRS/Slovenian Research Agency 6.969.667,12 56.87 5.986.627,82 116,42
Druge javne sluzbe/Other public services 1.710.401,34 13,96 1.558.147.11 109,77
Evropski skladi/EU funds 1.692.700,59 13.81 1.721.282,68 98,34
Domati trg/Domestic market 983.635,25 8.03 682.351,81 144,15
Tuiji trg/Foreign market 883.122,22 7.21 640.284,84 IEYASE]
Drugi prihodki/Other revenues 15.735,31 0,13 2208,92 712,35
Skupaj prihodki/Total revenues 12.255.261.83 100,00  10.550.903.18 15,71
STRUKTURA 2021 (%) NDEKS/INDEX
ODHODKI V EUR/EXPENSES IN EUR 2021 STRUCTURE 2021 (%) 2020 2021/2020
Stroski dela/Labour 7.026.760,30 60,66 6.095.545,46 115,28
Stroski amortizacije/Amortization 584.281,07 5,04 552.228,62 105,80
Stroski materiala/Material 1.429.302,54 12,34 1.676.753,41 85,24
Stroski storitev/Services 2.450.971,04 21,16 2.009.389,72 121,98
Drugi stroski in odhodki/Other 92.871,53 0,80 (EERAYAL 66,59
Skupaj odhodki/Total expenditure 11.584.186,48 100,00  10.473.384,36 10,61
REZULTAT POSLOVANJA/BUSINESS RESULT 671.075,35 117.518,82 571,04
STRUKTURA PRIHODKOV NIB V LETU 2021
REVENUE STRUCTURE IN 2021
56,87 % 13,96 % 13.81% 8.03 % 7.21% 013 %
Prihodki od ARRS Druge javne sluzbe  Evropski Domaci trg Tuji trg Drugi prihodki
Slovenian Research Other public skladi Domestic Foreign Other
Agency institutions EU funds market markets revenues

PROJEKTNA PISARNA

Projektna pisarna NIB zagotavlja podporo vodstvu pri
sprejemaniju odlocitev in strateSkem usmerjanju na
podrocju raziskovalnih dejavnosti; obvesca razisko-
valce o aktualnih razpisih in drugih pomembnih infor-
macijah za pridobivanje financiranja raziskovalnih
projektov; sodeluje s klju¢nimi delezniki (nacionalne
kontaktne tocke) na podrogjih raziskav in inovacij; za-
gotavlja podporo pri iskanju in vzpostavljanju ustre-
znih stikov, partnerstev in mrez v nacionalnem, regio-
nalnem in mednarodnem okolju; zagotavlja strokovno
podporo v vseh fazah prijave projekta: iskanje ustre-
znega vira financiranja, ocena ustreznosti projektne
ideje, pomot pri zasnovi in oblikovanju projektne prija-
ve, vklju€no s finanéno-administrativnim pregledom
prijave, spremljanje prijave do potrditve, sodelovanje
pri oblikovanju krovnih in konzorcijskih pogodb ter
druge relevantne dokumentacije, spremljanje financ-
no-administrativnih vidikov izvajanja projektov, sode-
lovanije pri zakljucevaniju projektov in pripravi porotil;
sodeluije pri pripravi analiz in poro€il o uspesnosti iz-
vedenih projektov; sodeluje pri pripravi informacij o
projektih za informiranje zainteresirane javnosti; or-
ganizira in izvaja interna izobrazevanja, delavnice in
svetovanja s podrocja upravljanja projektov in posa-
meznih razpisov; skrbi za organizacijo in arhiviranje
projektne dokumentacije ter pripadajocih seznamov
in evidenc, povezanih s projekti; sodeluje pri pripravi
in oblikovanju informacij o projektih na spletni strani
NIB.

PROJEKT OFFICE

The NIB Project Office provides support to the mana-
gement in decision-making and strategic direction in
the field of research activities; it informs researchers
about current tenders and other information impor-
tant for obtaining funding of research projects; it co-
operates with key stakeholders (national contact
points) in the field of research and innovation; it pro-
vides support in finding and establishing appropriate
contacts, partnerships and networks in a national,
regional and international environment; it offers pro-
fessional support in all phases of applying a project:
a search for a suitable source of funding, evaluation
of the suitability of the project idea, assistance in the
design and creation of the project application, inclu-
ding the financial-administrative review of the appli-
cation, monitoring of the application until confirmati-
on, participation in the creation of umbrella and
consortium contracts and other relevant documen-
tation, monitoring of financial and administrative
aspects of project implementation, participation in
the completion of projects and preparation of re-
ports; it participates in the preparation of analyses
and reports on the success of implemented projects;
it participates in the preparation of information about
projects to inform the interested public; it organises
and implements internal training, workshops and
consulting in the field of project management and in-
dividual tenders; it takes care of the organisation and
archiving of project documentation and associated
lists and records related to projects; participates in
the preparation and design of information about pro-
jects on the NIB website.
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IZVAJANJE RAZISKOVALNIH
PROGRAMOV IN PROJEKTOV

Kot nosilec je NIB v letu 2021 izvajal naslednije razi-
skovalne programe:

* P1-0237: Raziskave obalnega morija, ki se izvaja v
organizacijski enoti MBP (7,78 FTE, 21 raziskoval-
cev, en upokojeni raziskovalec, stirje tehnicni sode-
lavci, pet MR-jev, vodija dr. Patricija Mozeti¢), obdo-
bje financiranja 2020-2025;

* P4-0165: Biotehnologija in sistemska biologija ra-
stlin, ki se izvaja v organizacijski enoti FITO
(5,40 FTE, 21 raziskovalcev, stirje tehni¢ni sodelav-
ci, osem MR-jev, obdobije financiranja 2015-2021).
Z dnem 4. 1. 2021 je vodenje programa od dr. Maje
Ravnikar prevzela dr. Kristina Gruden;

o P1-0255: Zdruzbe, interakcije in komunikacije v eko-
sistemih, ki se izvaja v organizacijski enoti EKOS
(6,40 FTE, 17 raziskovalcev, en upokojeni raziskova-
lec, trije tehni¢ni sodelavci, sedem MR-jev, vodija dr.
Meta Virant-Doberlet) in v soizvajalski organizaciji
Prirodoslovni muzej Slovenije (0,19 FTE, dva razi-
skovalca), obdobije financiranja 2017-2022;

» P1-0245: Ekotoksikologija, toksikoloska genomika
in karcinogeneza, ki se izvaja v organizacijski enoti
GEN (3,83 FTE, 14 raziskovalcev, &tirje tehni¢ni so-
delavci, Stirie MR-ji, obdobje financiranja 2015-
2024). Z dnem 1. 2. 2021 je vodenje programa od
dr. Tamare Lah Turngek prevzela dr. Bojana Zegura;

* P4-0407: Okoljska in aplikativna virologija: virusi,
prijatelji in sovrazniki, ki se izvaja v organizacijski
enoti FITO (2,46 FTE, sedem raziskovalcev, trije
tehni¢ni sodelavci, trije MR-ji, vodja dr. Jana Zel), ob-
dobje financiranja 2015-2024.

Poleg zgoraj navedenih raziskovalnih programov je or-
ganizacijska enota MBP sodelovala Se priizvajanju pro-
grama P1-0143: KroZenje snovi v okolju, snovna bilan-
ca in modeliranje okoljskih procesov ter ocena
tvegania, katerega nosilec je Institut Jozef Stefan, vod-
ja dr. Milena Horvat, obseg FTE za NIB 0,33.

IMPLEMENTATION OF RESEARCH
PROGRAMMES AND PROJECTS

NIB carried out the following research programmes
as the leader in 2021:

e P1-0237: “Coastal Sea Research”, running at the
MBS organisational unit (7.78 FTE, 21 researchers,
one retired researcher, four technical assistants,
five YRs, and the head Dr. Patricija Mozeti¢), the
funding period 2020-2025;

e P4-0165: “Biotechnology and Plant Systems Biol-
ogy”, running at the FITO organisational unit (5.40
FTE, 21 researchers, four researchers, four tech-
nical assistants, eight YRs), the funding period
2015-2021. As of 04/01/2021, Dr. Kristina Gruden
has been the head of the programme instead of
Dr. Maja Ravnikar;

e P1-0255: “Communities, Interactions and Commu-
nications in Ecosystems”, running at the EKOS or-
ganisational unit (6.40 FTE, 17 researchers, one
retired researcher, three technical assistants,
seven YRs, and the head Dr. Meta Virant-Dober-
let), co-implemented by the Slovenian Museum of
Natural History (0.19 FTE, two researchers), the
funding period 2017-2022;

e P1-0245: “Ecotoxicology, Toxicogenomics, and Car-
cinogenesis”, running at the GEN organisational unit
(3.83 FTE, 14 researchers, four technical assis-
tants, four YRs), the funding period 2019-2024. As
of 01/02/2021, Dr. Bojana Zegura has been the
head of the programme instead of Dr. Tamara Lah-
Turnsek;

e P4-0407: “Environmental and Applicative Virolo-
gy: Viruses, Friends and Foes”, running at the FITO
organisational unit (2.46 FTE, seven researchers,
three technical assistants, three YRs, and the head
Dr. Jana Zel), the funding period 2019-2024.

NIB je v letu 2021 izvajal tudi infrastrukturni program
v obsegu 7 FTE.

Poleg raziskovalnih programov je NIB v letu 2021 izva-
jal tudi 63 raziskovalnih projektov ARRS (38 kot nosil-
na in 25 kot sodelujota organizacija) v skupnem obse-
gu 24,4 FTE.

RAZISKOVALNI PROJEKT
RESEARCH PROJECTS

NIB nosilec - temeljni projekti
NIB holder - basic projects

NIB nosilec - aplikativni projekti
NIB holder - applied projects

NIB nosilec - podoktorski projekti
NIB holder - post doctoral projects

NIB nosilec - komplementarna shema
NIB holder — complementary scheme

NIB sodelujoca RO - temeljni projekti
NIB participating RO - basic projects

NIB sodelujoca RO - aplikativni projekti

NIB participating RO - applied projects

NIB sodelujoca RO - komplementarna shema
NIB participating RO - complementary scheme

SKUPAJ
TOTAL

St. projektov
Number of projects

In addition to these five research programmes, the
MBS organisational unit also collaborated in the im-
plementation of programme P1-0143: “Cycling of
Substances in the Environment, Mass Balances, Mod-
eling of Environmental Processes and Risk Assess-
ment” - with the JoZef Stefan Institute as the project
leader, headed by Dr. Milena Horvat, in the amount of
0.33 FTE for NIB.

In 2021, NIB also implemented an infrastructure pro-
gramme in the scope of 7 FTE.

Besides the research programmes, NIB also carried
out 63 Slovenian Research Agency (ARRS) research
projects in 2021 (38 as the leader and 25 as a par-
ticipating organisation), in a total annual scope of
24 4 FTE.

st. letnih raziskovalnih ur
Number of annual
research hours

st. FTE
Number of FTE

22 26.119 15,36

2.982 1.75

479 0,28

5.955 35

4.191

1.627

137

41.490
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Kot nosilna organizacija je v okviru Ciljnega razisko-
valnega programa NIB izvajal tudi tri projekte v sku-
pnem letnem obsegu 1 FTE; dva v okviru programa
CRP Zagotovimo.si hrano za jutri in enega v okviru
programa CRP 2019. Obseg financiranja projektov s
strani ARRS je bil v letu 2021za 5,21 FTE 0z. 27,15 %
vecji kot v preteklem letu.

NIB je v letu 2021 sodeloval pri projektih okvirnega
programa Obzorje 2020 v vlogi koordinatorija in par-
tnerja/tretje stranke. Skupno se je izvajalo 14 projek-
tov, od katerih so se v letu 2021 poleg dveh projektov
NOCMOC zakljueili e trije: SeaDataCloud, Valitest in
GoJelly. Projekt iz sheme RISE (NESTOR) se je zacel
izvajati z zamikom zaradi epidemioloskih razmer. Pro-
jekt Assemble plus s prvotno na¢rtovanim zakljuck-
om v letu 2021 pa je bil podaljsan v leto 2022. V letu
2021 je zacel aktivnosti izvajati triletni projekt EMPIR
Food-MetNet iz sheme Empir.

Visina ustvarjenih prihodkov je v letu 2021 pri projek-
tih Obzorje 2020 znasala 656.973 EUR in je predsta-
vljala 5,36 % vseh prihodkov NIB.

Raziskovalci NIB so sodelovali pri dvanajstih dejavno-
stih zdruzenja COST (The European Cooperation in
Science and Technology). Izvajali so tri projekte LIFE,
enega kot koordinator in dva kot partner. Z izvaja-
njem treh strateskih projektov iz progama INTERREG
MED (SHAREMED, OSMOQSIS in B-BLUE) in dveh iz pro-
grama INTERREG Slovenija - Italija (TRETAMARA in
GreenHull) je NIB nadaljeval tudi v letu 2021. Poleg
nastetih je NIB izvajal Se skupno Sest projektov iz
shem European Food Safety Auhority (EFSA) in Eu-
ropean Maritime and Fisheries Fund (EMFF). Partner-
sko sodelovanie je potekalo v dveh referencnih labo-
ratorijh EU za povzrotitelje bolezni na rastlinah
(viruse, vioride in fitoplazme ter bakterije). V letu
2021 se je zatelo izvajanje projekta prek sheme Par-
tnership for Research and Innovation in the Mediter-
ranean Area (PRIMA), ki ga financira Javna agencija za
raziskovalno dejavnost Republike Slovenije (ARRS).

NIB as a leading organisation, within the framework
of the Targeted Research Programme also imple-
mented three projects with a total annual scope of 1
FTE; two within the TRP programme “Securing Food
for Tomorrow” and one within the framework of the
“TRP 2019” programme. The amount of project
funding provided by the Slovenian Research Agency
(ARRS) in 2021 was 5.21 FTE or 27.15% higher than
the year before.

NIB in 2021 worked on Horizon 2020 projects in the
role of the coordinator and in the role of a partner/
third party. A total of 14 projects were carried out, of
which three projects were completed in 2021 be-
sides the two projects publicly known as the Re-
searchers’ Night: SeaDataCloud, Valitest and GoJelly.
The project under the RISE scheme (NESTOR) started
with a delay due to the epidemiological situation. The
Assemble plus project, withits original planned com-
pletion in 2021, was extended to 2022. In 2021, the
activities of the three-year EMPIR Food-MetNet pro-
ject from the Empir scheme started.

The amount of revenue in 2021 generated in Horizon
2020 projects amounted to EUR 656,973, repre-
senting 5.36% of total NIB revenues.

NIB researchers participated in twelve COST (The Eu-
ropean Cooperation in Science and Technology) ac-
tivities. They carried out three LIFE projects, one as
coordinator and two as a partner. NIB in 2021 contin-
ued with the three strategic projects from the INTER-
REG MED programme (SHAREMED, OSMOSIS and B-
BLUE) and two from the INTERREG Slovenia-Italy
programme (TRETAMARA and GreenHull). Besides
these, NIB carried out a total of six projects from the
European Food Safety Authority (EFSA) scheme and
the European Maritime and Fisheries Fund (EMFF)
scheme. The partnership cooperation took place in
two reference laboratories: Two EU reference labo-
ratories for pests of plants (viruses, viroids and phy-
toplasmas, and bacteria). In 2021, the project started
with the Partnership for Research and Innovation in
the Mediterranean Area (PRIMA) scheme, which is fi-
nanced through the Public Agency for Research Ac-
tivity of the Republic of Slovenia.

NIB je v letu 2021 kot konzorcijski partner sodeloval
pri izvedbi operacij razvoja raziskovalne infrastruktu-
re za mednarodno konkuren¢nost slovenskega RRI-
prostora RI-SI-2, in sicer RI-SI Lifewatch: Evropska in-
frastruktura za e-znanost in tehnologijo za raziskave
biotske raznovrstnosti in ekosistemov ter ELIXIR-SI kot
osrednja nacionalna infrastruktura za pridobivanje po-
datkov visoke gostote, vzpostavitev osrednjega nacio-
nalnega podatkovnega vozlis¢a v koordinaciji z drugimi
komplementarnimi infrastrukturami znotraj NRRI ter
vzpostavitev srediS¢a za izobrazevanje in usposablja-
nje na podrogju ved o Zivljenju za uporabo bioinformat-
skih orodij in storitev.

Poleg navedenega je NIB v letu 2021 sodeloval pri pro-
jektih, sofinanciranih s strani evropskih kohezijskih in
investicijskih skladov, katerih sofinanciranje poteka
prek slovenskih ministrstev. V letu 2021 so se zaceli
izvajati trije projekti iz razpisa MIZS za spodbujanie raz-
iskovalcev na zatetku kariere.

V letu 2021 je NIB nadaljeval z izvajanjem projekta iz
razpisa Spodbujanje dejavnosti prenosa znanja preko
delovanja pisarn za prenos tehnologij.

Na podlagi odlotitve direktorija Strokovne komisije Na-
cionalnega instituta za biologijo, ki je v letu 2020 obja-
vila dva interna poziva Raziskovalnega sklada NIB za
podporo raziskovalcem pri njihovem raziskovalnem in
razvojem delu, se je v letu 2021 zacelo izvajati osem
odobrenih manjsih projektov. Dva sta se v letu 2021
tudi zakljucila. Prav tako je bil v okviru Raziskovalnega
sklada NIB odobren vetji projekt za vzpostavitev nove
raziskovalne smeri na OE GEN Imunologija in celicna
imunoterapija. Zagon nove raziskovalne smeri je bil iz-
veden v letu 2021, projekt pa se bo nadaljeval tudi v
letu 2022.

As a consortium partner, NIB in 2021 took part in the
running of operations for the development of re-
search infrastructure for international competitive-
ness of Slovenian RDI space RI-SI-2 - RI-SI Lifewatch:
European Infrastructure for e-Science and Technolo-
gy for Biodiversity and Ecosystem Research, and
ELIXIR-SI as the central national infrastructure for
acquiring high-density data, for establishing a central
national data hub in coordination with other comple-
mentary infrastructures as part of the Research In-
frastructure Development Plan, and for establishing
a life sciences education and training centre for the
use of bioinformatics tools and services.

Besides the listed collaborations, NIB in 2021 partici-
pated in projects co-financed by the European Cohe-
sion and Investment Funds, the co-financing of which
takes place through Slovenian ministries. In 2021,
three projects started from the Ministry of Educa-
tion, Science and Sport tender for encouraging re-
searchers at the beginning of their careers.

NIB continued the implementation of the project
from the tender “Promotion of knowledge transfer
activities through the operation of technology trans-
fer offices” in 2021.

Based on the decision of the Expert Commission of
the National Institute of Biology Director, after pub-
lishing two internal calls from the NIB Research Fund
in 2020 to support researchers in their research and
development work, eight approved smaller projects
began to be carried out in 2021. Two were already
completed in 2021. One major project was also ap-
proved within the scope of the NIB Research Fund -
for establishing a new research direction “Immunol-
ogy and cellular immunotherapy” at OE GEN. The
launch of the new research direction was carried out
in 2021 and the project will continue in 2022.
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INVESTICIE

NIB je v letu 2021 realiziral investicijle v visini
1.944.156,22 EUR, od tega aktivirano v visini
909.634,67 EUR in v pridobivanju v visini
1.034.521,55 EUR. Viri nabav so neporabljena
amortizacija preteklih let in obrac¢unana amortizaci-
ja tekocega leta v visini 584.281 EUR, investicijski
transfer s strani MO v visini 44.300,00 EUR, sredstva
ARRS - paket 19 v visini 100.252,97 EUR, sredstva iz
projektnega financiranja (LIFE IP, NAT2CARE, LIFE-
WATCH, GREENHULL, ELIXIR) v vigini 142.723,10 EUR,
sredstva zavarovalnice Sava v visini 12.066,50 EUR,
sofinanciranje za BTS-NIB s strani MIZS (iz kohezijskih
sredstev) v vigini 1.033.402,55 EUR.

GRADNJA OBJEKTA BTS-NIB

Po vecletni pripravi projektne in investicijske doku-
mentaci]e za pridobitev sredstev za realizaciio inve—
ta za biologijo na Vecni poti je NIB konec junija 2021z
Ministrstvom za izobrazevanije, znanost in Sport pod-
pisal aneks k pogodbi o sofinanciranju, s katerim je
bilo NIB zagotovljenih 28,615 mio EUR, ki jih sofinan-
cirata Ministrstvo za Solstvo, znanost in Sport RS in
EU iz Evropskega sklada za regionalni razvo;.

S tem so hili ustvarijeni pogoji za podpis pogodb z iz-
vajalcem GOI del Kolektor Koling d. o. o. in nadzorni-
kom nad izvajanjem GOI del Elea IC d. 0. 0. na zacetku
julija 2021. V tem ¢asu se je zakljucil tudi postopek
lokacijske preveritve za postavitev karantenskega ra-
stlinjaka na streho severnega dela objekta BTS-NIB,
ki je bil osnova za spremembo gradbenega dovolje-
nja, ki ga je NIB pridobil avgusta 2021.

INVESTMENTS

In 2021, NIB realised investments in the amount of
EUR1,944,156.22, of which EUR 9095,634.67 was ac-
tivated and EUR 1,034,521.55 in acquisitions. The so-
urces of supply include a depreciation expense for
the current year of EUR 584,281, investment trans-
fer received from the Ministry of Defence in the amo-
unt of EUR 44,300.00, funds received from the 19
ARRS Package in the amount of EUR 100,252.97,
funds received from project financing (LIFE IP, NAT-
2CARE, LIFEWATCH, GREENHULL, ELIXIR) in the amo-
unt of EUR 142,723.10, Sava insurance company in
the amount of EUR 12,066.50 and the funds received
from the Ministry of Education, Science and Sport
(the cohesion funds) for BTS-NIB in the amount of
EUR 1,033,402.55.

CONSTRUCTION OF THE NIB’S
BIOTECHNOLOGICAL JUNCTION

After preparing project documentation and invest-
ment documentation for several years to obtain fun-
ds for the realisation of the investment of the Biote-
chnology junction of the National Institute of Biology
on Vetna pot address in Ljubljana, NIB signed the An-
nex to the Agreement on co-financing with the Mini-
stry of Education, Science and Sport at the end of
June 2021. This ensured NIB with EUR 28.615 million
co-financed by the Ministry of Education, Science and
Sport of the Republic of Slovenia and the EU from the
European Fund for Regional Development.

Ty
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Nacrtovana investicija Blotehnotosko sti¢isce NIB (vir: Arhiv NIB).

Planned investment Biotechnological Hub NIB (Source: NIB archive).
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Gradnja objekta BTS-NIB, za katerega je projektno
dokumentacijo izdelal arhitekturni biro Styria d. o. o.
iz Maribora, se je zacela julija 2021. Zaradi zahteve po
neprekinjenem delovanju Instituta v ¢asu gradnje se
objekt gradi v dveh etapah. Zakljucek prve etape gra-
dnje je predviden jeseni 2022, druge pa jeseni 2023.

V okviru izvedbe celotne investicije sta predvideni ru-
Sitev obstojecega trakta NIB, imenovanega Vhodni
objekt, in novogradnja objekta, imenovanega BTS-
NIB, z vso pripadajoto komunalno in energetsko in-
frastrukturo, ureditvijo okolja ter notranjo pohistve-
no in tehnolosko opremao.

Objekt, ki bo v dolZino meril dobrih 152 m in v Sirino
23,5 m, bo imel 6600 m? uporabne povrsine in bo
obsegal pritli¢je, nadstropje in tehnitno etazo, na se-
verni strani katere bo rastlinjak, na juzni pa cebelnjak.

Projekt predvideva rusitev obstojetega objekta in
gradnjo novega objekta v dveh etapah. Pritlicje in
prvo nadstropje novega objekta sta vertikalno porav-
nana brez horizontalnih ¢lenitev. Tehnitna etaza nad
prvim nadstropjem je ¢lenjena na manjse posamezne
objekte ter zamaknjene proti notranjosti robnih za-
klju¢kov fasad in strehe. Objekt na stiku fasade in
strehe z vencem ne presega 8 m visinskega gabarita,
razen na delu, kjer bo stal rastlinjak, na katerem je
dovoljena visina 14 m. Nad omenjeno koto segajo do-
pustna nadvisanja tehni¢nih prostorov za naprave,
potrebne za delovanje stavbe, in dostopi na streho.

Objekt je ¢lenjen na sektorje, ki so nanizani od severa
proti jugu od objekta A skrajno na severu do objektov
B, C, Din E na jugu. V objektu A je energetsko sredi-
ste s komunalnimi prikljucki, od katerega se skladno
z etapno gradnjo preostalih sektorijev nizajo deli
stavb z notranjimi hisnimi inStalacijskimi razvodi.

Objekt je zasnovan kot niz laboratorijev, pisarn, pre-
davalnic ter vseh pripadajocih tehni¢nih in servisnih
prostorov in inStalacij. Etapnost gradnje je potrebna
zaradi deljenih instalacij z glavnim objektom Biolo-
skega sredisca, ki morajo ves ¢as nemoteno delovati.
Dostop in dovoz do objekta sta urejena prek obstoje-
Ce interne dovozne ceste.

This created the conditions for signing the contract
with the contractor Kolektor Koling d.o.o., and the
supervisor on the implementation of the constructi-
on, craft and installation works - Elea IC d.o.o0., both
signed in early July 2021. The location verification
process for the installation of a quarantine greenho-
use on the roof of the northern part of the BTS NIB
facility was also completed at that time. It was the
basis for obtaining a change to the building permit,
which NIB obtained in August 2021.

The construction of the BTS NIB building, for which
the project documentation was prepared by the ar-
chitectural bureau Styria d.o.o. in Maribor, started in
July 2021. Due to the requirement for continuous
operation of the Institute during construction, the
building is being built in two stages. The completion
of the first construction stage is planned in autumn
2022 and the completion of the second construction
stage in autumn 2023.

The execution of the entire investment includes the
demolition of the existing wing of NIB called “the En-
trance Building” as well as the construction of the
new BTS NIB building with all associated municipal
and energy infrastructure, environmental regulation
and interior furniture and technological equipment.

The facility of about 152m in length and 23.5m? in
width will have 6,600m? of usable surface and will
include ground floor, floor and technical floor with a
greenhouse on the north side and a beehive on the
south side.

Umestitev novega objekta na predvideno lokacijo je
nacrtovana kot novogradnja na lokaciji obstojetega
objekta s Siritvijo v funkciji znanstvenoraziskovalne de-
javnosti. Objekt predstavlja izrazni jezik sodobne arhi-
tekture in hkrati ustreza okolju, v katerem nastaja.

Pri zasnovi objekta je bilo treba upostevati nekatera
izhodisca, ki opredeljujejo zazidavo v njeni koncni po-
dobi glede na ureditev obmotja posega okolico. Pri
urbanisticni zasnovi novega objekta so bila tako upo-
Stevana naslednja izhodis¢a: predhodna urbanisti¢na
komponenta, urbanisti¢ni parametri iz prostorskega
akta in premozenjsko-pravno stanje zemljis¢ znotraj
funkcionalne enote, vkljuéno s predhodnim prostor-
skim preizkusom umestitve objekta na potencialno
lokacijo, vse nasteto pa opredeljuje prostorsko za-
snovo Vv njeni konéni podobi, to je glede na ureditev
znotraj celotnega obmotja stavbnega kareja in nepo-
sredno okolico.

Ker je poseg natrtovan na varovanem obmotju Kra-
jinskega parka Tivoli, Roznik in Sisenski hrib, se vsa
dela izvajajo s posebno skrbnostjo, da se ¢im manj
posega v varovani del ¢rnojelSevja, pred zatetkom
gradbenih posegov pa je bil zas¢iten tudi drevored ja-
ponskih ceSenj.

V letu 2021 je bil porusen severni del Vhodnega
objekta, prestavljene so bile energetske naprave, ki
omogocajo nemoteno delovanje juznega dela Vho-
dnega objekta, izvedeno je bilo temeljenje prve etape
novega objekta.

The project plans a two-stage demolition of the exi-
sting building and a two-stage construction of the
new building. The ground floor and the first floor of
the new building shall be vertically aligned without
horizontal layouts. The technical floor above the 1st
floor is divided into smaller individual buildings,
shifted towards the inside of the edgings of facades
and the roof. The height of the building in contact be-
tween the facade and the roof cornice does not exce-
ed 8m, except for the part where the greenhouse
will stand, where the permitted height is 14m. Per-
missible heights of technical premises for devices ne-
cessary for the operation of the building and access to
the roof extend above the mentioned angle.

The facility is divided into sectors set from north to
south from facility A in the north to facilities B, C, D
and E in the south. An energy centre with utility con-
nections is located in building A, from which, in accor-
dance with the phased construction of the remaining
sectors, parts of the buildings with internal house
installation conduits are lined up.

The facility is designed as a set of laboratories, offi-
ces, lecture rooms, and all related technical and ser-
vice premises and installations. The staged construc-
tion is necessary due to shared installations with the
main facility of the Biological Centre, which must
function smoothly throughout the construction peri-
od. Access and driveway to the building are via the
existing internal access roads.
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ZAPOSLENI V LETU 2021

Institut je bil v letu 2021 sestavljen iz stirih razisko-
valnih enot in Skupnih sluzb. Zaposleni v dveh najve-
¢jih enotah predstavljajo 59 % vseh zaposlenih na
NIB. Oddelek za biotehnologijo in sistemsko biologijo
je 31.12. 2021 zaposloval 68 sodelavcev, enota Mor-
ska bioloska postaja Piran 41 sodelavcev, Oddelek za
genetsko toksikologijo in biologijo raka 21 sodelav-
cev, Oddelek za raziskave organizmov in ekosistemov
31sodelavcev, Skupne sluzbe pa 22 sodelavcev.

Na NIB je bilo tako 31. 12. 2021183 zaposlenih, od tega
87 raziskovalcev, 23 mladih raziskovalcev ter 73 stro-
kovno-tehnicnih in administrativnih sodelavcev.

V letu 2021 se je na novo zaposlilo 29 sodelavcev, 12
pa jih je zakljutilo delovno razmerije na NIB.

DOKTORATI, MAGISTERUI
IN DIPLOME V LETU 2021

Svojo doktorsko disertacijo so pripravili pod (so)men-
torstvom raziskovalcev z NIB in jo zagovarijali v letu
2021

STUDENT (S0) MENTOR
STUDENT (CO)SUPERVISOR

dr. Filipi¢, Arijana (FITO)
dr. Stampar, Martina (GEN)
dr, Sturm, Rok (EKOS)

dr. Turk Dermastia, Timotej (MBP) Mentorica izr. prof. dr. Patricija Mozeti¢ (MBP), somentorica doc. dr. Andreja Ramsak (MBP)

dr. Zagorscak, Maja (FITO)

EMPLOYEES IN 2021

In 2021, the Institute was comprised of four research
units and Joint Services. The employees in the bi-
ggest two units represent 59% of all NIB employees.
On 31/12/2021, the Department of Biotechnology
and Systems Biology had 68 employees, the Marine
Biology Station Piran unit had 41, the Department of
Genetic Toxicology and Cancer Biology had 21, the
Department of Organisms and Ecosystems Research
had 31, and Joint Services had 22.

On 31/12/2021, NIB had 183 employees of which 87
were researchers, 23 were young researchers, and
73 were the professional-technical and administrati-
ve staff.

In 2021, 25 new employees were hired and 12 emplo-
yment relationships at NIB were terminated.

DOCTORAL DISSERTATIONS,
MASTER'S THESES AND
UNDERGRADUATE THESES
IN 2021

Doctoral dissertations under the (co)supervision of
NIB researchers in 2021:

Mentorica izr. prof. dr Jana Zel (FITO), somentor doc. dr. David Dobnik (FITO)
Mentorica doc. dr. Bojana Zegura (GEN)

Mentorica izr. prof. dr. Meta Virant-Doberlet (EKOS)

Mentor prof. dr. Andrej Blejec (EKOS), somentorica prof. dr. Kristina Gruden (FITO)
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STANJE PO ORGANIZACIJSKIH ENOTAH NA DAN 31. 12. 2021
NUMBER OF STAFF BY UNITS ON 31. 12. 2021

CQOC

22 % 37 % 12 % 17 % 12 %
MBP FITO GEN EKOS Skupne sluzbe
MBS Joint Services

IZOBRAZBENA STRUKTURA NA DAN 31. 12. 2021
EDUCATIONAL STRUCTURE ON 31. 12. 2021

48 % 6% 35% 7% 4% 0%
Doktorat znanosti Magisterijznanosti VII. stopnja VI. stopnja V. stopnja Osnovna Sola
PhD MSc Higher education Higher Vocational High school Primary school

STEVILO DIPLOMSKIH, MAGISTRSKIH IN DOKTORSKIH NALOG POD
(SO)MENTORSTVOM RAZISKOVALCEV Z NACIONALNEGA INSTITUTA
ZA BIOLOGIJO V 0BDOBJU 2012-2021

NUMBER OF UNDERGRADUATE THESES, MASTER'S THESES AND
DOCTORAL DISSERTATIONS UNDER (CO)SUPERVISION OF NIB
RESEARCHERS IN YEARS 2012-2021

2012
2013
2014
2015
2016
2017
2018
2019
2020
2021



STEVILO ZAGOVARJANIH MAGISTRSKIH IN DOKTORSKIH NALOG TER MENTORSTEV
IN SOMENTORSTEV S STRANI ZAPOSLENIH NA NIB V LETU 2021

NUMBER OF MASTER'S THESES, DOCTORAL DISSERTATIONS, SUPERVISIONS
AND CO-SUPERVISIONS BY NIB EMPLOYEES IN YEAR 2021

magistska naloga / Master's Thesis

doktorska disertacija / Doctoral Dissertation

mentor pri doktorskih disertacijah / Supervisor for Doctoral Dissertations

mentor pri magistrskih delih / Supervisor for Master's Thesis

mentor pri diplomskih delih / Supervisor for Undergraduate Theses

somentor pri doktorskih disertacijah / Co-Supervisor for Doctoral Dissertations

somentor pri magistrskih delih / Co-Supervisor for Master's Thesis

somentor pri diplomskih delih / Co-Supervisor for Undergraduate Theses

Ul [N |W | N[00 || o0 | W

OBJAVE IN CITIRANOST
V LETU 2021

Objavljeni ¢lanki (izvirni in pregledni znanstveni ¢lan-
ki, kratki znanstveni prispevki) po letu objave, pov-
pre¢nem faktorju vpilva po JCR (Journal Citation Re-
ports), povpreni umescenosti revije, v kateri so bili
objavljeni, v podrotne cetrtine (»kvartile«) po JCR ter

Stevilo cistih citatov po Web of Science/ Scopus:

STEVILO OBJAVLJENHH

PUBLICATIONS AND
CITATIONS IN 2021

Published articles (Original Scientific Articles, Review
Articlees and Short Scientific Articles) by year, avera-
ge Impact Factor (JCR), average journal quarter posi-
tion (JCR) and number of pure citations in Web of Sci-
ence/Scopus:

POVPRECNA UMESCENOST STEVILO CISTIH

LETO ZNANSTVENIH CLANKOV POVPRECNI IF (JCR) REVIE V CETRINE PO JCR CITATOV
YEAR NUMBER OF PUBLISHED AVERAGE IF (JCR) AVERAGE JOURNAL NUMBER OF PURE

SCIENTIFIC ARTICLES

Fotografija z virtualne razstave pripravljene v pocastitev kulturnega praznika (foto: David Dobnik).
Photo from the virtual exhibition prepared in honour of the cultural festival (Photo: David Dobnik).

QUARTER POSITION (JCR) CITATIONS
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NAJVPLIVNEJSE OBJAVE
V LETU 2021

THE MOST INFLUENTIAL
PUBLICATIONS IN 2021

NIB VODILNI PARTNER V RAZISKAVI
NIB AS COORDINATOR IN RESEARCH

MATJASIC, Tjasa, SIMCIC, Tatjana, KANDUC, Tjasa, SAMARD-
ZIJA, Zoran, MORI, Natasa. Presence of polyethylene te-
rephthalate (PET) fibers in hyporheic zone alters colonization
patterns and seasonal dynamics of biofilm metabolic functi-
oning. Water Research, 1SSN 1879-2448. (Online ed.), Sep.
2021, vol. 203, str. 113, ilustr. https://www.sciencedirect.
com/science/article/pii/S0043135421006539. [COBISS.SI-
-ID 72585475] IF (JCR)=13.400

MATJASIC, Tjasa, SIMCIC, Tatjana, MEDVESCEK, Neja, BAJT,
Oliver, DREO, Tanja, MORI, Natasa. Critical evaluation of bio-
degradation studies on synthetic plastics through a syste-
matic literature review. Science of the total environment,
ISSN 0048-9697, 15 Jan. 2021, vol. 752, (article] 141959, str.
1-16, ilustr., doi: 10.1016/j.scitotenv.2020.141959. [COBISS.SI-
-ID 28975363) IF (JCR)=10.753

STAMPAR, Martina, FRANDSEN, Helle, ROGOWSKA-
WRZESINSKA, Adelina, WRZESINSKI, Krzysztof, FILIPIC,
Metka, ZEGURA, Bojana. Hepatocellular carcinoma (HepG2/
C3A) cell-based 3D model for genotoxicity testing of
chemicals. Science of the total environment, I1SSN 1879-
1026. [Online ed.], 2021, vol. 755, pt. 2, str. 1-12, ilustr. doi:
10.1016/j.scitotenv.2020.143255. [COBISS.SI-ID 36593667)
IF (JCR)=10.753

NOVAK, Matjaz, BAEBLER, Spela, ZEGURA, Bojana, ROTTER,
Ana, GAJSKI, Goran, GERIC, Marko, GARAJ VRHOVAC, Verica,
BAKOS, Katalin, CSENKI, Zsolt, KOVACS, Rébert, HORVATH,
Akos, GAZSI, Gyodngyi, FILIPIC, Metka. Deregulation of whole-
-transcriptome gene expression in zebrafish (Danio rerio)
after chronic exposure to low doses of imatinib mesylateina
complete life cycle study. Chemosphere, ISSN 0045-6535.
(Print ed.], Jan. 2021, vol. 263, (article] 128097, str. 1-10, ilu-
str., doi: 10.1016/|.chemosphere.2020.128097. (COBISS.SHD
28605955] IF (JCR)=8.943

DERMASTIA, Marina, SKRLJ, Blaz, STRAH, Rebeka, ANZIC,
Barbara, TOMAZ, Spela, KRIZNIK, Maja, SCHONHUBER, Chri-
stina, RIEDLE-BAUER, Monika, RAMSAK, Ziva, PETEK, Marko,
KLADNIK, Ales, LAVRAC, Nada, GRUDEN, Kristina, ROITSCH,
Thomas, BRADER, Giinter, POMPE NOVAK, Marusa. Differential
response of grapevine to Infection with 'Candidatus Phytopla-
sma solani' in early and late growing season through complex
regulation of mRNA and small RNA transcriptomes. Internati-
onal journal of molecular sciences, ISSN 1661-6596, 1 Apr.
2021, vol. 22, no. 7, str. 3531-1-3531-28. https://www.mdpi.
com/1422-0067/22/7/3531. [COBISS.SHD 58895619]  IF
(JCR)=6.208

FRANCE, Janja, VARKITZI, loanna, STANCA, Elena, COZZOLI,
Francesco, SKEJIC, Sanda, UNGARQ, Nicola, VASCOTTO, Iva-
no, MOZETIC, Patricija, NINCEVIC GLADAN, Zivana, ASSIMA-
KOPOULOU, Georgia, PAVLIDOU, Alexandra, ZERVOUDAKI, So-
ultana, PAGOU, Kalliopi, BASSET, Alberto. Large-scale testing
of phytoplankton diversity indices for environmental asses-
sment in Mediterranean sub-regions (Adriatic, lonian and Ae-
gean Seas). Ecological indicators : integrating monitoring, as-
sessment and management, ISSN 1470-160X, Jul. 2021, vol.
126, str. 107630-1-107630-21, ilustr. doi: 10.1016/.eco-
lind.2021.107630. [COBISS.SHD 58907907) IF (JCR)=6.263

ORLANDO-BONACA, Martina, PITACCO, Valentina, LIPEJ, Lo-
vrenc. Loss of canopy-forming algal richness and coverage in
the northern Adriatic Sea. Ecological indicators : integrating
monitoring, assessment and management, 1SSN 1470-160X,
Jun. 2021, vol. 125, (article] 107501, str. 1-11, ilustr. doi: 10.1016/j.
ecolind.2021.107501. (COBISS.SHD 52889091] IF (JCR)=6.263

ROTTER, Ana, BARBIER, Michele, BERTONI, Francesco, BONES,
Atle M., CANCELA, M. Leonor, CARLSSON, Jens, CARVALHO,
Maria F., CEGLOWSKA, Marta, CHIRIVELLA-MARTORELL, Jeroni-
mo, DALAY, Meltem Conk, CUETO, Mercedes, DAILIANIS, Tha-
nos, DENIZ, Irem, DIAZ MARRERO, Ana R., DRAKULOVIC, Draga-
na, DUBNIKA, Arita, EDWARDS, Christine, EINARSSON,
Hiorleifur, ERDOGAN, Ayseglil, EROLDOGAN, Orhan Tufan,
EZRA, David, FAZI, Stefano, KLUN, Katja, SABOTIC, Jerica, et al.
The essentials of marine biotechnology. Frontiers in marine sci-
ence, doi: 10.3389/fmars.2021.629629. (COBISS.SI-HID
5534541 IF (JCR)=5.247

DOBNIK, David (urednik), GRUDEN, Kristina (urednik), RAM-
SAK, Ziva (urednik), COLL RIUS, Anna (urednik). Solanum tu-
berosum : methods and protocols, (Methods in molecular
biology, 2354). New York: Humana Press, cop. 2021. XI, 418
str., ilustr. ISBN 978-1-0716-1608-6. ISBN 578-1-0716-1609-
3. (COBISS.SIHID 74599171)

MALONE, Thomas C. (urednik), MALEJ, Alenka (urednik), FA-
GANELI, Jadran (urednik). Coastal ecosystems in transition : a
comparative analysis of the northern Adriatic and Chesapeake
Bay, (Geophysical monograph series). Ist ed. Hoboken: Ameri-
can Geophysical Union: Wiley, 2021. XI, 232 str., ilustr. ISBN
978-1-119-54362-6. doi: 10.1002/9781119543626. [COBISS.
SHD 48693763)

NIB SODELUJOCI PARTNER V RAZISKAVI
NIB AS PARTNER IN RESEARCH

XU, Xin, SU, Yong-Chao, HO, Simon Y. W., KUNTNER, Matjaz,
ONO, Hirotsugu, LIU, Fengxiang, CHANG, Chia-Chen, WARRIT,
Natapot, SIVAYYAPRAM, Varat, AUNG, Khin Pyae Pyae, SAC,
Pham Dinh, NORMA-RASHID, Y., LI, Daigin. Phylogenomic
analysis of ultraconserved elements resolves the evolutio-
nary and biogeographic history of segmented trapdoor spi-
ders. Systematic biology : a journal of the Society of Syste-
matic Biologists, ISSN 1063-5157. (Print ed.), nov. 2021, vol.
70, iss. 6, str. 1110-1122, ilustr. doi: 10.1093/sysbio/syaa098.
(COBISS.SHD 46421763) IF (JCR)=9.160

SAGOVA-MARECKOVA, Marketa, BOENIGK, Jens, BOUCHEZ,
Agnes, CERMAKOVA, Kristina, CHONOVA, Teofana, CORDIER,
Tristan, EISENDLE, Ursula, ELERSEK, Tina, FAZI, Stefano,
FLEITUCH, Tadeusz, FRUHE, Larissa, ZUPANCIC, Masa, et al.
Expanding ecological assessment by integrating microorga-
nisms into routine freshwater biomonitoring. Water rese-
arch, ISSN 0043-1354, 1. Mar. 2021, vol. 191, str. 1-21, ilustr.
doi: 10.1016/j.watres.2020.116767. [COBISS.SHD 45734915),
IF (JCR)=13.400

HOINIK, Nataga, MODIC, Martina, WALSH, James L., ZIGON,
Dusan, JAVORNIK, Uros, PLAVEC, Janez, ZEGURA, Bojana, FI-
LIPIC, Metka, CVELBAR, Uros. Unravelling the pathways of
air plasma induced aflatoxin B1B1 degradation and detoxifi-
cation. Journal of hazardous materials, ISSN 0304-3894.
(Print ed.), Sep. 2021, vol. 403, str. 1-29, ilustr. doi:
10.1076/j.jhazmat.2020.123593. [COBISS.SHD 24736259)
IF (JCR)=14.224

KONEMANN, Sarah, MEYER, Stephanie, BETZ, Alexander,
ZUPANIC, Anze, BERG, Colette vom. Sub-lethal peak expo-
sure to insecticides triggers olfaction-mediated avoidance
in Zebrafish Larvae. Environmental science & technology,
ISSN 0013-936X. (Print ed.), 2021, vol. 55, iss. 17, str.
1835-11847, ilustr. doi: 10.1021/acs.est.1c01792. (COBISS.
SHD 73340163] IF (JCR)=11.357

ZUST, Lojze, FETTICH, Anja, KRISTAN, Matej, LICER, MatjaZ.
HIDRA 1.0 : deep-learning-based ensemble sea level fore-
casting in the northern Adriatic. Geoscientific model deve-
lopment, ISSN 1991-959X, Apr. 2021, vol. 14, no. 4, str.
2057-2074, ilustr., doi: 10.5194/gmd-14-2057-2021. [CO-
BISS.SI-D 60692995), IF (JCR)=6.892

BIBLIOGRAFIJA INSTITUTA V LETIH 2012 - 2021 (ANALITICNI PODATKI)
INSTITUTE’S BIBLIOGRAPHY IN 2012 - 2021 (ANALYTICAL DATA)

ZVRST DOKUMENTA
TYPE OF DOCUMENT

znanstveni ¢lanki z IF
scientific papers with IF

znanstveni clanki brez IF
other scientific papers

strokovni in poljudni ¢lanki
professional and popular articles 9 2 =

objavljeni prispevki s kongresov

2013 2014

86 83 79

16 7 13

18 24 16

SKUPAJ
2019 2020 2021 TOTAL

80 82 97 91 99 109 139 945
18 16 16 18 20 16 29 169
43 62 58 49 44 60 66 555

17 16 24 17 n 9 6 158

published conference papers

povzetki s kongresov

published conference paper abstracts
poglavija v knjigah

book chapters L 2 i
knjige

books
porocila
reports

doktorska dela
doctoral dissertations

magistrska dela
master’s theses

patenti

101 166 166

4 3 6

28 34 23

7 9 8

1 0 2

Ej 2 2

156 149 159 178 178 72 93 1418

9 7 18 8 30 63 55 243

1 6 5 1 2 3 17 48

35 38 51 51 40 33 33

4 4 2 6 2 2 6 50

1 2 1 5 0] 3 3 18

2 0] 1 1 2 2 6 21

atents

razno
other

SKUPAJ
TOTAL

121 207 138
465 625 509

Prispevki soavtorijev iz razlicnih oddelkov NIB so Steti enkrat.

161 151 217 250 198 207 314 1964

527 533 649 675 626 579 767 5955

Papers of co-authors from different NIB departments are counted once.
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USPEHI, NAGRADE IN
PRIZNANJA V LETU 2021

NACIONALNI INSTITUT ZA BIOLOGIJO
JE USTANOVIL DRUGI »SPIN OUT «
NIBA LABS

Ljubljana, 21. aprila 2021

NIB je na slavnostni prireditvi ob podpisu licen¢ne po-
godbe z Niba Labs na mlado podijetje prenesel tehno-
logije za zdravljenje s terapevtskimi virusi. NIB in Niba
Labs natrtujeta sodelovanje pri nadaljnjem razvoju in
trzenju tehnologij na podroctju karakterizacije in kvan-
tifikacije terapevtskih virusov, ki se uporabljajo za
gensko zdravljenje. Niba Labs je ze drugo odcepljeno
podjetje Nacionalnega instituta za biologijo.

SLAVNOSTNI DOGODEK OB ZACETKU
GRADNJE PROJEKTA BIOTEHNOLOSKO
STICISCE NACIONALNEGA INSTITUTA
ZA BIOLOGLO

Ljubljana, 7. julija 2021

Zacetek gradnje je NIB obelezil s slavnostnim dogod-
kom, saj gre za iziemno pomembno investicijo v znan-
stvenoraziskovalno infrastrukturo na podro¢ju bio-
tehnologiie in ved o Zvljenju, ki bo izboljsala
raziskovalne zmogljivosti za izkoriS¢anje razvojnih
moznosti Nacionalnega instituta za biologijo v doma-
¢em in mednarodnem okolju ter pomembno okrepila
raziskovalno podporo slovenskemu gospodarstvu in
zagonskim podijetjem. Slavnostna govorca na dogod-
ku sta bila Simona Kustec, ministrica za izobrazeva-
nje, znanost in Sport, in Zoran Jankovi¢, Zupan Mestne
obtine Ljubljana.

SUCCESSES, AWARDS AND
RECOGNITIONS IN 2021

NATIONAL INSTITUTE OF BIOLOGY
FOUNDED THE SECOND NIBA LABS
SPIN OUT

Ljubljana, 21 April 2021

NIB transferred technologies for treatment with the-
rapeutic viruses to a young company, at the cere-
mony of signing the licence agreement with Niba
Labs. NIB and Niba Labs are planning to cooperate on
the further development and marketing of technolo-
gies in the field of characterisation and quantification
of therapeutic viruses used for gene therapy. Niba
Labs is already the second spin-off of the National
Institute of Biology.

CEREMONY EVENT AT THE BEGINNING
OF THE PROJECT “BIOTECHNOLOGICAL
JUNCTION OF THE NATIONAL
INSTITUTE OF BIOLOGY”

Ljubljana, 7 July 2021

The beginning of the construction was marked by a
ceremony event, as it is an extremely important in-
vestment in scientific research infrastructure in bio-
technology and life sciences, which will improve the
research capacity to exploit the development possi-
bilities of the National Institute of Biology in the do-
mestic and international environment and significan-
tly strengthen the research support for the Slovenian
economy and start-up environment. The main spea-
kers at the event were: Simona Kustec, Minister of
Education, Science and Sport and Zoran Jankovic,
Mayor of the City Municipality of Ljubljana.

OB VSTOPU V DESETLETIE OCEANOV
2021-2030 SO NA MORSKI BIOLOSKI
POSTAJI PIRAN PREDSTAVILI KNJIGO O
OGROZENIH MORSKIH EKOSISTEMIH IN
PRIMERJALI SEVERNI JADRAN Z
ZALIVOM CHESAPEAKE NA VZHODNI
OBALI ZDA

Piran, 7. oktobra 2021

V okviru praznovanja 50. obletnice Morske bioloske
postaje Piran Nacionalnega instituta za biologijo pred
nekaj leti je letos pri ugledni zalozbi Wiley AGU izsla
knjiga z naslovom Obalni ekosistemi na prehodu: Pri-
merjalna analiza severnega Jadrana in zaliva Chesa-
peake (2021). Knjiga je nastala v sodelovanju med
raziskovalci ZDA, Slovenije, Hrvaske in Italije ter je
nadgradila raziskovanije ekosistemov v severnem Ja-
dranu in zalivu Chesapeake, ki je bilo leta 19599 Ze ob-
javijeno v knjigi z naslovom Ekosistemi na prehodu
kopno-morje: Od poregja do morija.

MEDNARODNI VIRTUALNI SIMPOZ1J
V VRTINCU SPREMEMB
Ljubljana, 14. in 15. oktobra 2021

»Za resitev planeta je treba ukrepati hitro,« je bilo
sporotilo simpozija raziskovalk/raziskovalcev in stro-
kovnjakinj/strokovnjakov, ki sta jih tik pred COP26 k
dialogu povabila NIB in gibanje Mladi za podnebno
pravi¢nost. Organizatoriji simpozija z Nacionalnega
instituta za biologijo in iz gibanja Mladi za podnebno
pravitnost so svoje misli strnili v Okoljskem manife-
stu, ki je bil po simpoziju na voljo najsirsi javnosti. V
njem so predstavljeni kljuéni predlogi in resitve v treh
tematskih razpravah: o biotski raznovrstnosti, vodi
in energetskem prehodu. NIB je zelel s simpozijlem
ozavestiti in prispevati k povezovaniju in sodelovanju
v interdisciplinarnem dialogu med znanostjo, odlo-
¢evalci in mladimi, na katere bo padlo najvetje bre-
me spopadanja s tezavami planeta v prihodnosti.
Simpozij je potekal v ¢asu prvega dela 15. Konferen-
ce pogodbenic o Konvenciji o bioloski raznovrstnosti
(COP15) in tik pred 26. Konferenco pogodbenic o
podnebnih spremembah (COP26), osrednja tema
simpozija pa so bili vodni ekosistemi. Izdana je bila
tudi knjiga povzetkov s simpozija. Na dogodku je v

UPON ENTERING THE DECADE OF
OCEANS 2021-2030, THE PIRAN
MARINE BIOLOGICAL STATION
PRESENTED A BOOK ON THREATENED
MARINE ECOSYSTEMS AND
COMPARED THE NORTHERN ADRIATIC
WITH CHESAPEAKE BAY ON THE EAST
COAST OF THE USA

Piran, 7 October 2021

As part of the commemoration of the 50th anniver-
sary of the of the National Institute of Biology a few
years ago, a book “Coastal ecosystems in transition:
Comparative analysis of the northern Adriatic and
Chesapeake bay” (2021) was published this year the
renowned publishing house Wiley AGU. The book was
created in collaboration between researchers from
the USA, Slovenia, Croatia and Italy and upgraded the
research of ecosystems in the northern Adriatic and
Chesapeake Bay, which was already published in
1999 in the book titled “Ecosystems at the crossing
of the mainland and the sea: From the river basin to
the sea”.

INTERNATIONAL VIRTUAL SYMPOSIUM
“IN THE WHIRLWIND OF CHANGE”
Ljubljana, 14 and 15 October 2021

“It is necessary to act quickly to save the planet,”
was the message of the symposium of researchers
and experts invited by the NIB and the Youth for Cli-
mate Justice Movement just before COP26. The sym-
posium organisers from the National Institute of Bio-
logy and the Youth for Climate Justice summarised
their thoughts into the Environmental manifesto,
which was made available to the broadest public af-
ter the symposium. It presents key proposals and
solutions in three thematic discussions: biodiversity,
water and energy transition. The decision of the NIB
to organise the symposium was based on the aim to
raise awareness and contribute to the integration
and cooperation in the interdisciplinary dialogue bet-
ween science, decision makers and the young people,
who will carry the greatest burden of addressing the
planet problems in the future. The symposium took
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dveh dneh sodelovalo kar 44 razpravljavk in razpra-
vljavcev ter 21 predavateljev iz Slovenije, Francije,
Brazilije in Avstralije. Medijski partner dogodka je bila
agencija STA, kar je povecalo vidnost dogodka, zlasti
med mediji. Prek kanalov na druzbenih omrezjih NIB
je promocija simpozija zabeleZila vet kot 59.700 pri-
kazov, na dogodek se je prijavilo vet kot 300 poslu-
Salcev, aktivno pa je oba dneva predavanja poslusalo
vet kot 400 oseb.

NAGRADE MIROSLAVA ZEIA IN
PRIZNANJA NACIONALNEGA
INSTITUTA ZA BIOLOGIIO
Ljubljana, 15. 12. 2021

Nacionalni institut za biologijo (NIB) je Ze dvanajsti¢
podelil nagrade in priznanja Nacionalnega instituta za
biologijo, poimenovana po prof. dr. Miroslavu Zeiu,
enem od njegovih ustanoviteljev. Nagrade Miroslava
Zeia so hile podeljene posameznikom za izjemne do-
sezke na podrogjih osnovnih in uporabnih raziskav
ved o Zivljenju ter uresnicevanja vizij in poslanstva
NIB. Slavnostna podelitev nagrad Miroslava Zeia in
priznanj Nacionalnega instituta za biologijo je poteka-
la v obliki video obelezja v sredo 15. 12. 2021. Slavno-
stni govorec dogodka je bil prof. dr. Franci Demsar,
direktor Nacionalne agencije za kakovost v visokem
Solstvu in predsednik UO NIB. V intervijuju je kot ¢a-
stni gost nastopil prof. dr. Alojz lhan z Instituta za mi-
krobiologijo in imunologijo Medicinske fakultete Uni-
verze v Ljubljani.

Veliko nagrado Miroslava Zeia za Zivljenjsko delo na
podroc¢ju dejavnosti NIB za leto 2021 je prejela izr.
prof. dr. Jana Zel, vrhunska in mednarodno uveljavlje-
na znanstvenica.

Strokovno nagrado Miroslava Zeia za izjemen prispe-
vek na podrotju dejavnosti NIB za leto 2021 je prejel
mag. Franc Poto¢nik, pomocnik direktorice in ze vr-
sto let vodja finanéno-ratunovodskega in splosnega
podro¢ja na Nacionalnem institutu za biologijo.

place in time during the first part of the 15% Confe-
rence of the Parties on the Convention on Biological
Diversity (COP15) and just before the 26t Conference
of the Parties on Climate Change (COP26), with the
content focus of the symposium being water ecosy-
stems. A book summarising the symposium was pu-
blished. The event included as many as 44 speakers,
21 lecturers from Slovenia, France, Brazil and Au-
stralia. The media partner of the event was Slovenian
Press Agency (STA), which increased the visibility of
the event especially among the media. NIB used the
social network channels for the promotion of the
symposium and had over 59,700 displaying of con-
tent, more than 300 listeners registered for the
event, and more than 400 active listeners on both
days.

MIROSLAV ZEI AWARDS AND
RECOGNITIONS BY THE NATIONAL
INSTITUTE OF BIOLOGY

Ljubljana, 15/12/2021

The National Institute of Biology held its twelfth pre-
sentation of awards and recognitions, named after
Prof. Dr. Miroslav Zei, one of the institute’s founders.
The Miroslav Zei Awards were presented to individu-
als for their outstanding achievements in the area of
basic and applicable research of life sciences, and
fulfilling NIB visions and mission. A gala event of Mi-
roslav Zei Awards presentation and the National In-
stitute of Biology recognitions presentation took pla-
ce over a video conference on Wednesday,
15/12/2021. The honorary patron of the event was
Prof. Dr. Franci Demsar, director of the Slovenian
Quality Assurance Agency for Higher Education and
president of the NIB Board of Directors. Prof. dr. Alojz
lhan from the Institute of Microbiology and Immuno-
logy, Faculty of Medicine, University of Ljubljana par-
ticipated in the interview as a guest of honour.

Nagrado Miroslava Zeia za izjemne znanstveno-razi-
skovalne dosezke na podrotju dejavnosti NIB v za-
dnjih petih letih so prejeli doc. dr. Bojana Zegura, dr.
Polona Kogovsek in doc. dr. David Dobnik.

Prejemnici nagrade Miroslava Zeia za izjiemno doktor-
sko delo na podrocju dejavnosti NIB v letu 2021 sta
bili dr. Arijana Filipi¢ in dr. Klara Hercog. Prejemniki
priznanj za uspesno opravljeno doktorsko delo na po-
drogju dejavnosti NIB pa so bili dr. Martina Stampar,
dr. Maja Zagorscak in dr. Domen Trkov.

RAZISKOVALCI NIB SO PREJELI VEC
NAGRAD SLOVENSKIH STROKOVNIH
ZDRUZEN!J IN DRUGIH NAGRAD:

Dr. Martina Stampar je prejela nagrado L'Oreal za
Zenske v znanosti za leto 2021.

Prof. dr. Kristina Gruden je prejela Preglovo nagrado
Kemijskega instituta za izjemne znanstvene dosezke.

|zr. prof. dr. Matjaz Kuntner, ki znanstveno deluje tako
na ZRC SAZU kot NIB, je v letu 2021 kot priznanje za
vrhunske znanstvene objave v zadnijih letih postal do-
bitnik priznanja zlati znak.

The Miroslav Zei Grand Award for lifetime achieve-
ment in the field of NIB activities for 2021 was awar-
ded to Assoc. Prof. Dr. Jana Zel, top-level and inter-
nationally renowned scientist.

The Miroslav Zei Professional Award for outstanding
contribution in the field of NIB activities for 2021 was
awarded to M.Sc. Franc Potocnik - assistant to the
director and for many years the head of the financi-
al-accounting and general area at the National Insti-
tute of Biology.

Miroslav Zei Award for outstanding scientific rese-
arch achievements in the field of NIB activity in the
last five years was received by Doc. Dr. Bojana
Zegura and Dr. Polona Kogovsek, and Doc. Dr. David
Dobnik.

The recipients of the Miroslav Zei Award for outstan-
ding doctoral work in the field of NIB activities in
2021 were Dr. Arijana Filipi¢ and Dr. Klara Herzog.
The recipients of the awards for successfully com-
pleted doctoral work in the field of NIB activities
were Dr. Martina Stampar, Dr. Maja Zagorscak and
Dr. Domen Trkov.

NIB’S RESEARCHERS RECEIVED
SEVERAL AWARDS FROM SLOVENIAN
PROFESSIONAL ASSOCIATIONS AND
OTHER AWARDS:

Dr. Martina Stampar received the L'Oreal For Women
in Science Award for 2021.

Prof. Dr. Kristina Gruden received the Pregl Award of
the National Institute of Chemistry for outstanding
scientific achievements.

Assoc. Prof. Dr. Matjaz Kuntner, who works scientifi-
cally at both Research Centre of the Slovenian Aca-
demy of Sciences and Arts (ZRC SAZU) and NIB, be-
came the winner of the Golden Sign Award in 2021in
recognition of top-level scientific publications in re-
cent years.
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IZUMI IN INOVACLIE

Izumi in inovacije so rezultat raziskovalnega dela ter
hkrati pomenijo nove moznosti in priloZznosti za ko-
mercializacijo teh rezultatov v okviru sodelovanj z
industrijskimi partnerji. Na NIB je podrotje izumov in
inovacij v domeni Komisije za izume, sestavljene iz
raziskovalcey, ki jih predlagajo predstavniki oddelkov
NIB, Poslovnega odbora NIB in Sluzbe za prenos teh-
nologi.

V letu 2021 je bila na podlagi skupne patentne prijave
raziskovalcev NIB, IS in FS UNI LJ z naslovom »Me-
thod and device for disinfection of liquid« vloZena
patentna prijava pri patentnem uradu ZDA.

Podobno je bila za skupni patent s podjetjem Ichor-
labs d. o. 0., po zahtevi za popolni preizkus na EPO, v
letu 2021 vlozena patentna prijava pri patentnem
urad ZDA.

Raziskovalci Nacionalnega instituta za biologijo, Ke-
mijskega instituta in Univerze v Ljubljani so novem-
bra 2021 za izum Stabilizacijski pufer za zastito RNA
v slini vlozili skupno patentno prijavo pri URSIL. Na
podlagi predmetnega izuma so raziskovalci v katego-
riji Studenti/alumni prejeli tudi rektorjevo nagrado za
naj inovacijo 2021 Univerze v Ljubljani.

V okviru projekta Prenos tehnologij iz JRO v gospo-
darstvo (KTT) so sodelavci v Sluzbi za prenos tehno-
logij v letu 2021z namenom krepitve znanj in kompe-
tenc s podro¢ja obvladovanja intelektualne lastnine in
prenosa tehnologij za zaposlene v Sluzbi in za razi-
skovalce (so)organizirali Sirok nabor posvetov, izo-
brazevanj in delavnic s podrotja upravljanja intelek-
tualne lastnine.

INVENTIONS AND
INNOVATIONS

Inventions and innovations are the results of rese-
arch work and also represent a note of opportunities
for commercialising the results in cooperation with
partners in the industry. The field of inventions and
innovations at NIB is managed by the Inventions Com-
mission, comprised of researchers, put forward by
the various NIB departments, NIB Business Commit-
tee and representatives of the Technology Transfer
Office.

In 2021, a patent application “Method and device for
disinfection of liquid” to the US Patent Office was fi-
led on the basis of a common patent application by
the researchers of NIB, 1JS and FS UNI LJ.

Similarly, a patent application to the US Patent Office
was filed in 2021 for the joint patent with Ichorlabs
d.o.o., following a request for a full test for the EPO.

In November 2021, researchers of the National Insti-
tute of Biology. the Institute of Chemistry and the
University of Ljubljana submitted a joint patent appli-
cation to URSIL for the invention “Stabilisation buffer
for the protection of RNA in saliva”. On the basis of
this invention, researchers in the Students/Alumni
category also received the Rector Award for the best
innovation of the University of Ljubljana 2021.

As part of the Technology Transfer from Public Rese-
arch Agencies to the Economy (CTT) project, the col-
leagues in the Technology Transfer Office (co)organi-
sed a wide range of consultations, trainings and
workshops in 2021in the field of intellectual proper-
ty management for the employees of the Office and
the researchers - with the aim of strengthening kno-
wledge and competences in the field of intellectual
property management and technology transfer.

Za namene osves¢anja in usposabljanja raziskovalcev
na podro¢ju upravljanja z intelektualno lastnino v naj-
sirsem pomenu ter drugih deleznikov inovacijskega
okolja sta bila v letu 2021 v okviru istega projekta izda-
na prirotnika Zas¢ita in trzenje tehnologij za razisko-
valce in podjetja (zbornik prispevkov partnerjev kon-
zorcija za prenos tehnologij iz JRO v gospodarstvo) ter
prirocnik za upravljavce inovacijskega sistema z naslo-
vom Modrosti iz podpornega okolja za inovacije.

-

For the purpose of raising awareness and training of
researchers in the field of intellectual property ma-
nagement in the broadest sense, as well as other
stakeholders in the innovation environment, the ma-
nuals titled “The Protection and marketing of techno-
logies for the researchers and companies (the col-
lection of contributions by partners of the consortium
for the transfer of technologies from Public Rese-
arch Agencies to the economy”) and the Handbook
for managers of the innovation system “Wisdom
from the supporting environment for innovation”
were published in 2021.

2 ) "___.._L o

Rak kostak (Austropotamobius torrentium) Zivi v celinskih vodah, ¢ez dan se veginoma skriva pod kamni (foto: Davorin Tome).
The stone crayfish lives (Austropotamobius torrentium) in inland waters and usually hides under stones during the day
(Photo: Davorin Tome).
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PRENOS ZNANIJA
V GOSPODARSTVO

Upravljanje trzenja izdelkov in storitev na NIB je sis-
temsko v domeni Sluzbe za prenos tehnologij.

V okviru Konzorcija za prenos tehnologij iz JRO v go-
spodarstvo, ustanovljenega leta 2017, tudi pisarna
na NIB izvaja razlicne dejavnosti za podporo razisko-
valcem z namenom pospesitve prenosa znanj v go-
spodarstvo oziroma povetanja deleza trznih prihod-
kov v celotnih prihodkih NIB.

Pri tem gre za izvedbo izobrazevanj, usposabljanj in
svetovanj na podrogjih izdelave poslovnih nacrtov, tr-
Zenja izdelkov in storitev ter natinov sodelovanja z
gospodarstvom.

Te dejavnosti se izvajajo v okviru petletnega projekta
KTT (2017-2022) Konzorcija za prenos tehnologij iz
JRO v gospodarstvo, financiranega s strani MIZ5, ka-
terega namen je spodbuditi krepitev povezav in sode-
lovanja med javnimi raziskovalnimi organizacijami in
gospodarstvom ter krepitev kompetenc pisarn za
prenos tehnologij, raziskovalcev in podjetij.

V letu 2021 velja posebej izpostaviti ustanovitev Sve-

tovalnega odbora projekta KTT. Ta odbor je ponudil
iziemno priloZznost za izmenjavo izkusenj in dobrih
praks na podro¢ju prenosa tehnologij med predstav-
niki pisarn za prenos znanja ter vodstvi izobrazeval-
nih in raziskovalnih organizacij, drugih deleznikov ino-
vacijskega okolja v Sloveniji in predstavnikov
industrije.

Raziskovalci NIB so na povabilo organizatoriev in na-
Sih partnerijev iz konzorcija KTT (Univerza v Ljubljani,
Univerza v Mariboru) tudi v letu 2021 sodelovali na
spletnem festivalu UNI.MINDS (povezovanje med in-
dustrijo in univerzo, november 2021).

Po vetletnih sistemati¢nih raziskovalnih in trzenjskih
dejavnostih na podrotju izvajanja molekularnih metod
za kvantifikacijo virusov za gensko terapijo je v letu
2021 prislo do realizacije licen¢ne pogodbe z ustano-
vljenim odcepljenim podijetjem Niba Labs d. o. o.

TRANSFER OF KNOWLEDGE
TO THE ECONOMY

The management of the marketing of products and
services at NIB is systemically in the domain of the
Technology Transfer Office.

Within the framework of the Consortium for Techno-
logy Transfer from Public Research Agencies to the
Economy, established in 2017, the NIB office also
performs various activities for the support of rese-
archers with an intention to accelerate the transfer
of knowledge to the economy and to increase the
share of market revenues in the total NIB revenues.

This includes education, training, and consultations
on business planning, marketing of products and ser-
vices, and ways of cooperating with the economy.

These activities are performed as part of a five-year
CTT project (2017-2022) - the Consortium for Tech-
nology Transfer from Public Research Agencies to
the Economy, funded by the Ministry of Education,
Science and Sport, which aims to encourage streng-
thening links and cooperation between public rese-
arch organisations and the economy, and strengthe-
ning the competences of technology transfer offices,
researchers, and businesses.

In 2021, special emphasis should be placed on the
establishment of the Advisory Committee of the
CTT. This forum offered an excellent opportunity to
exchange experiences and good practices in the field
of technology transfer between representatives of
the Knowledge Transfer Offices and the leaders of
educational and research organisations, other stake-
holders of the innovation environment in Slovenia
and representatives of the industry.

At the invitation of organisers and our partners from
the CTT consortium (University of Ljubljana, Univer-
sity of Maribor), NIB researchers again took part in
the online festival UNI.MINDS in 2021 (joining indust-
ry and university, November 2021).

NIB je na novoustanovljeno podjetje Niba Labs z li-
cencno pogodbo prenesel znanje in tehnologije s po-
drogja analitskih postopkov v procesih proizvodnje in
karakterizacije ter kvantifikacije virusov kot genskih
vektorijev ali cepiv in necisto¢. NIB in Niba Labs nacr-
tujeta sodelovanje pri nadaljnjem razvoju in trzenju
tehnologij na podrotju karakterizacije in kvantifikacije
terapevtskih virusov, ki se uporabljajo za gensko
zdravljenje.

Raziskovalne dejavnosti na podrotju razvoja metod
za preizkuSanje ucinkovitosti materialov za protiviru-
sno in protibakterijsko delovanje so vodile k licenéne-
mu dogovoru o prenosu znanja in postopkih preizku-
Sanja zastitnih mask - dolocanje ucinkovitosti
filtracije bakterij BFE - s padjetjem Lotri¢ Meroslovije,
s katerim je NIB sodeloval Ze v fazi razvoja. Podjetje
bo zdaj lahko ponudilo trzno zanimiv nabor preizku-
sov za zastitne maske.

V drugi polovici leta 2021 je bila posebna pozornost
namenjena dejavnostim oziroma prepoznavanju pro-
jektov NIB s trznim potencialom za pridobivanje sred-
stev iz v letu 2022 nacrtovanega sklada CEETT (Cen-
tral Eastern European Technology Transfer Platform)
Proof of concept SID banke, Hrvaske banke za obno-
vo in razvoj in Evropskega investicijskega sklada EIF.

V letu 2021 smo pripravili pogodbo z gospodarstvom
(Lek d. d.) za izvajanje Studij mutagenosti skladno z
naceli dobre laboratorijske prakse (DLP) po OECD. S
stevilnimi domacimi in tujimi podietji smo sodelovali
pri preizkusanju bioloske zdruzljivosti medicinskih pri-
pomockov, vkljutno s preizkusi zascitnih obraznih
mask in vitro, in njihove ustreznosti za ¢lovekovo upo-
rabo po standardu ISO 10993-1.

V letu 2021 smo nadaljevali s projektom v sodelovanju
z vetnacionalnim biofarmacevtskim podjetiem MGC
Pharmaceuticals Ltd., v okviru katerega preizkusamo
protirakavo delovanje kanabinoidnih pripravkov.

Following systematic multiannual research and mar-
keting activities in the field of the implementation of
molecular methods for the quantification of viruses
for gene therapy, the licensing contract with the spin-
-off company of Niba Labs d.o.o. was realised in 2021.

NIB transferred the knowledge and technology with a
license agreement to the newly founded company of
Niba Labs in the field of analytical procedures in pro-
duction processes, and characterisation and quantifi-
cation of viruses as genetic vectors or vaccines and
impurities. NIB and Niba Labs are planning to coopera-
te on the further development and marketing of tech-
nologies in the field of characterisation and quantifica-
tion of therapeutic viruses used for gene therapy.

Research activities in the field of development of me-
thods for testing the effectiveness of antivirus and
antibacterial materials have resulted in a licensing
agreement on the transfer of knowledge and testing
procedures for protective masks — determining the
effectiveness of filtration of BFE bacteria — with Lo-
tri¢c Meroslovije, with whom the NIB cooperated alre-
ady in the development phase. The company will
now be able to offer a market interesting set of tests
for protective masks.

In the second half of 2021, special attention was paid
to the activities or identifications of NIB projects with
a market potential for obtaining funds from the CE-
ETT (Central Eastern European Technology Transfer
Platform) Proof of concept of the SID Bank, the Cro-
atian Bank for Reconstruction and Development and
the EIF European Investment Fund, planned in 2022.

In 2021, we prepared a contract with the economy
(Lek d.d.) for the implementation of mutagenicity
studies in accordance with the OECD Good Laborato-
ry Practice principles (GLP). We have worked with
many domestic and foreign companies in testing the
biocompatibility of medical devices, including in vitro
protective facial masks, and their suitability for hu-
man use, according to IS010993-1 standard.

In 2021, we continued the project with the multinati-
onal biopharmaceutical company MGC Pharmaceuti-
cals Ltd., testing the anti-cancer activity of cannabi-
noid preparations.
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¢ ' — ST Skupne sluzbe izvajajo posamezne poslovne funkcije in&tituta, kot so finance in
i racunovodstvo, kadrovske zadeve, javna narotila, splosne zadeve, vodenje informacijskega
&, t ¢ sistema, administrativna podpora organom NIB-a in podobno. Poleg tega izvajajo podporne
dejavnosti za raziskovalne organizacijske enote, zlasti administrativno-tehni¢no podporo
vodenju projektov ter podporo prenosu znanja in tehnologij.

= y V sklopu Skupnih sluzb deluje tudi Bioloska knijiznica, ki jo upravljata NIB in Oddelek za
biologijo Biotehnigke fakultete. Deluje na dveh lokacijah: v Bioloskem sredis¢u v Ljubljani in
Y ﬂ' i na Morski bioloski postaji Piran.

Joint services manages individual business functions at the Institute, for example
finance and accounting, staff administration, public procurement, general affairs,

IT system management, administrative support for NIB bodies and the like. It also
performs support activities for the research organisational units, particularly
administrative technical support for project management and support for the transfer
of knowledge and technologies.

The Biology Library operates within Joint Services and is managed jointly by NIB and
the Department of Biology of the Biotechnical Faculty. It is situated at two locations: at
the Biology Centre in Ljubljana and at Marine Biology Station Piran.

Na vhodu v Mljetsko jezero (foto: Tihomir Makovec).
At the entrance to Lake Mljet (Photo: Tihomir Makovec).
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OSEBIE
STAFF

DIREKTORICA DIRECTOR
Ravnikar, Maja

POMOCNIK DIREKTORJA ZA
FINANCNO IN SPLOSNO PODROCIJE
DEPUTY DIRECTOR FOR FINANCE
AND GENERAL MATTERS

Poto¢nik, Franc

POMOCNICA DIREKTORICE ZA
PRAVNO IN SPLOSNO PODROCIJE
TER JAVNA NAROCILA

Tomsic, Alenka

GLAVNA PISARNA MAIN OFFICE
Jogan, Neza

(od septembra from September
2021)

Malec, Maja

GLAVNA PISARNA IN ODNOQSI Z
JAVNOSTMI MAIN OFFICE AND
PUBLIC RELATIONS

Sinur, Katja

RACUNOVODSTVO ACCOUNTING
Cizman, Anka

(od septembra from September
2021)

Pestotnik, Irena

(od avgusta from August 20217)
Pracek, Mateja

Rak, Mojca

(do avgusta until August 2021)
Retelj, Andreja

Zupevec, Natasa

KADROVSKE ZADEVE HUMAN
RESOURCES

Gorsi¢, Dunja

PROJEKTNA PISARNA PROJECT
OFFICE

Koncar, Helena

Mikli¢ Milek, Damjana

(od aprila from April 2027)
Tekavec Bembi¢, Martina

PISARNA ZA PRENOS TEHNOLOGIJ
TECHNOLOGY TRANSFER OFFICE
Vindisar, Jure

JAVNA NAROCILA LEGAL
DEPARTMENT

Cretnik, Metka

(od septembra from September 2021)
Tomsi¢, Alenka

SLUZBA ZA UPRAVLJANJE STAVB
Gostincar, Majda

(od julija from July 2021)

Pikovnik, Simon

(do februarija from February 2021)

lgNJIZNJICA LIBRARY
Cernac, Barbara
Glavac, Lucka

Vetrnice Paranemonia cinerea kot epibionti na listu morske trave (foto: Borut Mavric).
Anemones of Paranemonia cinerea as epibionts on a seagrass leaf (Photo: Borut Mavric).




MORSKA BIOLOSKA
POSTAJA PIRAN

MARINE BIOLOGY STATION
PIRAN

spremenljivost in odzivnost
morskih ekosistemov

variability and resilience
of marine ecosystems
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Kamnite skale v infralitoralnem pasu slovenskega morja (foto: Tihomir Makovec).
Rocks in the infralittoral zone of the Slovenian Sea (Photo: Tihomir Makovec).



MARINE BIOLOGY STATION PIRAN

MORSKA BIOLOSKA POSTAJA PIRAN

VODIJA: izr. prof. dr. Patricija Mozetic
HEAD: Assoc. prof. dr. Patricija Mozeti¢

|zr. prof. dr. Patricija Mozetit je od marca 2018 vodja enote Morska bioloska postaja
Piran in tudi vodja raziskovalnega programa ARRS Raziskave obalnega morja ter
izredna profesorica za podrocje ekologije na Univerzi na Primorskem. Njeno podrocje
dela so raziskave fitoplanktona obalnih morij, kar vklju€uje raziskave dolgoro¢nih
sprememb fitoplanktonske zdruzbe, zlasti z vidika podnebnih sprememb, ekologije in
taksonomije skodljivih cveten;j alg ter fotosintetskih lastnosti in primarne produkcije.
Je predsednica Nacionalnega odbora za Medvladno oceanografsko komisijo (NO 10C)
pri Slovenski nacionalni komisiji za UNESCO in zastopa Slovenijo v Medvladnem odboru
za skodljiva cvetenja alg (UNESCO/IOC HAB program).

Assoc. Prof. Dr. Patricija Mozeti¢ has been Head of Unit Marine Biological Station Piran
since March 2078. She is also Head of the Slovenian Research Agency (ARRS)
research programme “Coastal Sea Research” and Associate Professor of Ecology at
the University of Primorska. Her research work focuses on research of
phytoplankton in coastal seas, which includes research into long-term changes in
phytoplankton communities — especially in the light of climate changes -, ecology and
the taxonomy of harmful algal blooms, photosynthetic properties and primary
production. She is the chairperson of the National Committee of the
Intergovernmental Oceanographic Commission (NO I0C) at the Slovenian National
Commission for UNESCO and represents Slovenia in the Intergovernmental Panel on
Harmful Algal Blooms (UNESCO/IOC HAB programme).
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Vzortevanje na grebenu sredozemske kamene korale (Cladocora caespitosa) v Velikem Mljetskem jezeru (foto: Tihomir Makovec).
Sampling on the reef of the Mediterranean stony coral (Cladocora caespitosa) in the Great Mljet Sea (Photo: Tihomir Makovec).
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MORSKA BIOLOSKA POSTAJA PIRAN

KLJUCNE DEJAVNOSTI

Na Morski bioloski postaji Piran (MBP) raziskujemo
morske ekosisteme ter ustvarjamo znanja za razu-
mevanije procesov in sprememb v moriju, ki jih spro-
Zajo podnebne spremembe in drugi antropogeni de-
javniki. S tem zagotavljamo strokovne podlage za
trajnostni razvoj morskega in obalnega prostora.
Vetina temeljnih raziskav poteka v okviru programa
ARRS Raziskave obalnega morja (P1-0237), ki se v
manijsi meri dopolnjuje z raziskovalnim programom
P1-0143, ki vecinoma poteka na IJS.

Specifitna podrocja raziskav in druge dejavnosti MBP:

* Preucevanije razlicnih ravni bioloske raznovrstnosti
- od genov in vrst do raznovrstnosti habitatov in Zi-
vljenjskih zdruzb (plankton, bentoski nevretencarii,
makroalge, obrezne ribje zdruzbe, podvodni travni-
ki, biogene formacije). V raziskave vklju¢ujemo pri-
stope primerjalne genomike in evolucijske vidike ter
poleg strukture preucujemo tudi procese.

* Prepoznavanje gonilnih sil sprememb v morskem
okolju in biotski raznovrstnosti. Poudarek je na an-
tropogenih pritiskih in vplivih, ki so najpomembnej-
si dejavniki sprememb morskega okolja in biotske
raznovrstnosti na lokalni in globalni ravni (onesna-
Zevanije, urbanizacija, promet, marikultura, evtro-
fikacija, podnebne spremembe in bioinvazija). Po-
sebno mesto med onesnazili ima (mikro)plastika.
Utinke onesnazil v organizmih preucujemo pred-
vsem na subceli€ni ravni.

* Raziskave raznovrstnosti morskih mikrobnih
zdruzb, interakcij mikroorganizmov z drugimi
organizmi, zlasti Zelatinoznim planktonom, in vlo-
ge mikrobov pri biogeokemi¢nem kroZenju snovi.

 QObravnavanje druzbenih potreb na podro¢ju proi-
zvodnje hrane in biotehnologije, ki v ravnovesju z
varstvom narave ohranjajo zdrava morja.

* Raziskujemo dinamiko vodnih mas v obalnem in
odprtem moriju z meritvami in modeliranjem, raz-
vijamo avtomatizirano obdelavo podatkov ter kre-
pimo razvoj opazovalne in informacijske infra-
strukture na morju.

* Na podlagi javnega pooblastila Agencije RS za oko-
lje izvajamo programe monitoringa morja za vre-
dnotenje ekoloskega in okoljskega stanja z biolo-
skimi elementi skladno z drzavno in evropsko
okoljsko zakonodajo (ODMS 2008/56/ES in ODV
2000/60/€S) ter sodelujemo pri oblikovaniju
evropskih okoljskih politik.

* Povezujemo se v mrezo evropskih morskih biolo-
skih postaj (MARS), smo ¢lani zdruzenj EuroMarine
in EuroGOOS ter partner v slovenskem konzorciju
LifeWatch Slovenija. V okviru teh povezav in evrop-
skih projektov razvijamo inovativne raziskovalne
metodologije in raziskovalne koncepte, omogoca-
mo dostop do bioloskih virov in zgodovinskih po-
datkov iz opazovanj, najsodobnejse eksperimen-
talne in analitske zmogljivosti ter napredne
moznosti izobrazevanja.

e Zrazli¢nimi stalnimi dejavnostmi, kot so dan odpr-
tih vrat Morske bioloske postaje Piran, objavljanje
prispevkov v poljudnih in strokovnih revijah, posre-
dovanje informacij medijem in izvajanje predavani
za razlitne starostne skupine, prispevamo k Sirje-
nju znanja o moriju in dvigu morske pismenosti pri
strokovni in Lai¢ni javnosti.

Programske raziskave dopolnjujemo z raziskavami
temeljnih in uporabnih projektov ARRS, pri katerih
imamo vlogo vodilnega ali sodelujotega partnerja,
ter evropskih projektov iz razli¢nih shem financiranja
(H2020, Interreg, DG).

Z izvajanjem strokovnih nalog za razli¢ne uporabnike
zagotavljamo podporo drzavnim institucijam, javnim
zavodom in gospodarskim druzbam pri trajnostno
usmerjenem gospodarskem in druzbenem razvoju
obalnega prostora in morja. Raziskovalci MBP sode-
lujejo pri prenosu znanja in tehnologij v gospodarstvo
z izvedbo oceanografskih in ekoloskih raziskav ter do
uporabnikov na podrocju ribistva in kmetijstva.

KEY ACTIVITIES

We at the Marine Biology Station Piran (MBP) explore
marine ecosystems and create knowledge to under-
stand the processes and changes in the sea caused
by climate change and other anthropogenic factors.
Thus, we provide professional bases for the sustain-
able development of the marine and coastal space.
Most of the basic research is carried out under the
programme “Coastal Sea Research” (P1-0237) of the
Slovenian Research Agency (ARRS), which is comple-
mented to a lesser extent by the P1-0143 research
programme, taking place mostly at the 1JS.

Specific areas of research and other activities of
MBP

» Researching various levels of biological diversity
- from genes and species to the diversity of habi-
tats and communities (plankton, benthic inverte-
brates, macroalgae, riparian fish communities,
seagrass meadows, hiogenic formations). We in-
clude comparative genomics approaches and evo-
lutionary aspects in our research, and we also
study processes in addition to the structure.

e Recognising the main driving force behind the
changes in the marine environment and biodiversi-
ty. The focus is on anthropogenic impacts, which
is the main reason for changes in the marine eco-
system and biodiversity at a local as well as global
level (pollution, urbanisation, traffic, mariculture,
eutrophication, climate changes and bioinvasion). A
special place among pollutants belongs to (micro)
plastics. The effect of pollutants in organisms is
mostly studied at a subcellular level.

e Studying the diversity of marine microbial com-
munities, interactions of microorganisms with
other organisms, especially gelatinous plankton,
and the role of microbes in the biogeochemical
cycle of matter.

e Addressing the societal needs related to food pro-
duction and biotechnology that - in balance with
nature protection — maintain healthy seas.

e Studying the dynamics of water masses and mod-
elling in the coastal and open sea, develop auto-
mated data processing, and strengthen the devel-
opment of observation and information infra-
structure at sea.

e Implementing marine monitoring programmes -
based on the public authorisation of the Slovenia
Environment Agency - for the assessment of eco-
logical and environmental status with biological
elements in compliance with national and Europe-
an environmental legislation (ODMS 2008/56/EC
and ODV 2000/60/EC). We participate in the plan-
ning of international environmental policies.

e Being a member of the European Network of Ma-
rine Stations (MARS), a member of the EuroMa-
rine and EuroGOOS associations and a partner in
the Slovenian consortium LifeWatch Slovenia.
Through these links and European projects, we de-
velop innovative research methods and concepts,
provide access to biological resources and histori-
cal observational data, state-of-the-art experi-
mental and analytical capabilities, and advanced
training opportunities.

» Various ongoing activities, such as the Marine Biol-
ogy Station Open Day, publishing articles in popu-
lar and professional journals, providing informa-
tion to the media and organising lectures for
different age groups help to spread knowledge
about the sea and improve marine literacy among
professionals and the general public.

The research programme is complemented by basic
and applied projects of the Slovenian Research Agen-
cy (ARRS), where we have the role of leading or par-
ticipating partner, and European projects from vari-
ous funding programmes (H2020, Interreg, DG).

By performing professional tasks for different us-
ers, we support both governmental and public insti-
tutions and companies in the sustainable economic
and social development of the coastal zone and the
sea. MBP researchers participate in knowledge and
technology transfer to the business community by
conducting oceanographic and ecological research,
and to users in the fisheries and agricultural sectors.
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GLAVNI DOSEZKI V LETU 2021

PROJEKTI

MBP je pridobila nov raziskovalni program Morska in
mikrobna biotehnologija (P4-0432) v obsegu 2,5 FTE
(obdobije financiranja 2022-2027), ki ga vodi dr. Ana
Rotter, sodelujoti instituciji pa sta 1JS in UL BF. S tem
se na MBP odpira novo raziskovalno podrocje, ki ima
velik potencial pri temeljnih, zlasti pa uporabnih razi-
skavah ter pri sodelovanju z industrijo in drugimi de-
lezniki (npr. ribistvo).

Zacel se je projekt LIFE z naslovom Conservation and
re-stocking of the Pinna nobilis in the western Medi-
terranean and Adriatic sea, ki ga vodi DeZelna agen-
cija za okolje Ligurija (ARPAL, Italija), MBP pa sodelu-
je kot partner. Cilj projekta je ohraniti leScurje v
zahodnem Sredozemlju in Jadranskem morju, vkljue-
no s slovenskim, s posebnimi ukrepi za ohranjanije in
ponovno naselitvijo na pilotnih obmatjih, ki so skladni
s Strategijo za biotsko raznovrstnost in Morsko stra-
tegijo.

Postali smo partnerji dveh projektov COST (CA20102
MAF-WORLD - Marine Animal Forest of the world in
CA20106 - Tomorrow’s ‘wheat of the sea’: Ulva, a
model for an innovative mariculture). Pri obeh, ki
bosta trajala stiri leta, sodelujemo v upravljalnem
odboru.

V okviru projekta COST (CA18238 - Ocena4Biotech)
je MBP organizirala ve¢ delavnic za zunanje udelezen-
ce in sestankov za partnerje projekta. Odmevna je
bila tudi delavnica za zagon modre biotehnologije v
Sloveniji, na kateri so se predstavili MBP s projektom
B-Blue (Interreg Med), 1JS in Tehnoloki park Ljubljana
s projektoma Blue Biomed in Panoramed ter SVRK v
okviru strateskih na¢rtov za Slovenijo.

Oktobra je na MBP potekala predstavitev knjige Coa-
stal Ecosystems in Transition: A Comparative
Analysis of the Northern Adriatic and Chesapeake
Bav, ki je iz&la 2021 pri zalozbi AGU-Wiley. Castna go-
sta na dogodku sta bila g. Michael Marble z velepo-
slanistva ZDA v Sloveniji, ki je izrazil zadovoljstvo ob
uspesnih raziskovalnih projektih, in g. Karlo Radovac,
podzupan Obgine Piran, ki je poudaril pomen raziska-
ve za lokalno okolje. Hibridni dogodek si je prek kana-
lov NIB in na spletni strani STA v Zivo ogledalo 230
gledalcev. Knjigo je zalozba AGU-Wiley pozneje uvr-
stila med stiri knjige, s katerimi se je predstavila v
zbirki COP26. na Konferenci ZN o podnebnih spre-
membah v Glasgowu.

0Ob zakljueku dogodka je Robert Turk, predsednik Na-
cionalnega odbora za Desetletje oceanov pri Sloven-
ski nacionalni komisiji za UNESCO, obelezil zacetek
programa OZN Desetletje oceanov 2021-2030 v
Sloveniji. Odbor Steje 15 ¢lanov, vanj pa so bili imeno-
vani tudi raziskovalci MBP.

Uspesno smo zakljucili projekt Konzorcij evropske in-
frastrukture za e-znanost in tehnologijo za raziskave
biotske raznovrstnosti in ekosistemov RI-SI-2 Life-
Watch, ki ga je financiralo MIZS iz sredstev Evropske-
ga sklada za regionalni razvoj (december 2019-de-
cember 2021). Vrednost dodeljenih sredstev za NIB
je znasala 340.556,65 EUR za nakup opreme in stro-
gke dela. Projekt je vkljuteval partnerije slovenskega
konzorcija LifeWatch, vodil pa ga je ZRC SAZU, Insti-
tut za raziskovanje Krasa. Kupili smo naslednjo opre-
mo: centrifugo, Q-PCR, vrsti¢ni elektronski mikro-
skop na MBP in mini sekvenator nove generacije na
oddelku EKOS. Nakup opreme podpira vkljucevanje
slovenskih institucij v LifeWatch — ERIC, katerega pol-
nopravna tlanica je tudi Slovenija. Nova oprema bo
omogotila razvoj raziskav od genomov do sestave
zdruzb.

MAJOR ACHIEVEMENTS IN 2021

PROJECTS

MBP has acquired a new research programme enti-
tled “Marine and microbial biotechnology” (P4-0432)
with 2.5 FTE (the funding period 2022-2027), led by
Dr. Ana Rotter, and the participating institutions are
the 1S and the UL BF. This opens up a new research
area at the MBP, which has a great potential in funda-
mental, useful research and in cooperation with in-
dustry and other stakeholders (e.g. fisheries).

LIFE project titled “Conservation and restocking of
the Pinna nobilis in the western Mediterranean and
Adriatic sea” started, led by the Liguria Regional En-
vironment Agency (ARPAL, Italy) and MBP coopera-
ting as a partner. The aim of the project is to preser-
ve the fan mussel in the western Mediterranean and
the Adriatic Sea, including the Slovenian one, with
special conservation and reintroduction measures in
pilot areas in compliance with the Biodiversity Stra-
tegy and the Marine Strategy.

We have become partners of two COST projects
(CA20102 MAF-WORLD - Marine Animal Forest of
the world in CA20106 - Tomorrow’s “wheat of the
sea”: Ulva, a model for an innovative mariculture).
Both will last four years and we participate in the Ma-
nagement Board.

Within the COST project (CA18238 Ocena4Biotech)
MBP organised several workshops for external par-
ticipants and meetings for the project partners. The
workshop for the launch of blue biotechnology in
Slovenia was also highly visible, where MBP presen-
ted itself with the B-Blue project (Interreg Med), 1S
and Technology Park Ljubljana with the Blue Biomed
and Panoramed projects, and SVRK within the stra-
tegic plans for Slovenia.

MBP hosted the presentation of the book “Coastal
Ecosystems in Transition: A Comparative Analysis of
the Northern Adriatic and Chesapeake Bay”, publis-
hed by AGU-Wiley in 2021. Honourable guests at the
event were Mr. Michael Marble from the U.S. Embas-
sy in Slovenia, who expressed satisfaction with su-
ccessful research projects and Mr. Karlo Radovac,
Deputy Mayor of the Municipality of Piran, who
emphasised the importance of research conclusi-
ons for the local environment. The hybrid event
was followed by 230 viewers via the NIB channels
and the Slovenian Press Agency (STA) website. The
publisher AGU-Wiley later included the book in its
collection, which was used for the presentation in
the COP26 showcase at the UN Climate Change Con-
ference in Glasgow.

At the end of the event, the president of the National
Decade Committee at the Slovenian National Com-
mission for UNESCO, Robert Turk, marked the start
of the UN Decade of Ocean Science 2021-2030 in
Slovenia. The Committee has 15 members, with MBP
researchers also appointed.

We have successfully completed the project Consor-
tium of European Infrastructure for e-Science and
Technology for Biodiversity and Ecosystem Rese-
arch RI-SI-2 LifeWatch, funded by the Ministry of
Education, Science and Sport from the Regional De-
velopment Fund (December 2019-December 2021).
The value of the funds allocated to NIB amounted to
EUR 340,556.65 for the purchase of equipment and
labour costs. The project included partners of the
Slovenian LifeWatch consortium and was led by Re-
search Centre of the Slovenian Academy of Sciences
and Arts (ZRC SAZU), the Karst Research Institute.
We purchased the following equipment: centrifuge,
Q-PCR, scanning electron microscope at MBP and a
new generation mini sequencer in the EKOS depart-
ment. The procurement of equipment supports the
integration of Slovenian institutions into LifeWatch -
ERIC, with Slovenia being a full member. The new
equipment will make it possible to advance research
from the genome to community composition.
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ZNANSTVENA ODLICNOST

V letu 2021 smo objavili 34 izvirnih in osem pregle-
dnih znanstvenih ¢lankov. Od skupno 42 znanstvenih
¢lankov jih je bilo 37 objavljenih v revijah s faktorjem
vpliva (IF), vecina (17) je bila kategoriziranih kot veliki
znanstveni dosezki (A’), dva pa sta bila iz kategorije
iziemnih dosezkov (A™). Bili smo tudi uredniki in soav-
torji sedmih poglavij v znanstveni monografiji Coastal
Ecosystems in Transition: A Comparative Analysis of
the Northern Adriatic and Chesapeake Bay [COBISS.
SI-ID 48797699] in soavtoriji enega poglavja v drugi
znanstveni monografiji The Montenegrin Adriatic
coast: marine chemistry pollution iz serijske publika-
ciie The handbook of environmental chemistry (CO-
BISS.SHID 81495299), ki sta iz&li pri tujih zalozbah
(AGU-Wiley in Springer).

Kot velike dosezke izpostavljamo ¢lanka v reviji Eco-
logical Indicators, ki spada v kategorijo A”, [COBISS.
SHD 58507907) in (COBISS.SIHID 52889097), ter
pregledni ¢lanek o osnovah morske biotehnologije v
reviji Frontiers in marine science, ki je po manj kot
enem letu od objave prejel ze 20 ¢istih citatov [CO-
BISS.SI-ID 55345411).

Oktobra 2021je z zagovorom doktorata na Mednaro-
dni podiplomski Soli 1JS uspesno zaklju¢il usposablja-
nje mladi raziskovalec Timotej Turk Dermastia pod
mentorstvom dr. Patricije Mozeti¢ in somentorstvom
dr. Andreje Ramsak.

PRISPEVEK K PROMOCHI IN
POPULARIZACII ZNANOSTI

Raziskave in druge dejavnosti MBP so bile tudi v letu
2021 delezne velikega odziva v javnosti in medijih.

Eden odmevnejsih projektov je bil Pirati plastike - daj-
mo, Evropa, ki ima znatilnosti ljubiteljske znanosti.
Pirati so bili predstavljeni na ve¢ domacih in tujih do-
godkih s strani vodje projekta dr. Mateje Grego z MBP
in takratne ministrice dr. Simone Kustec z MIZ5 v
tasu predsedovanja Slovenije Svetu EU (npr. Dnevi
LAK, konferenca All-Atlantic 2021, konferenca Novi
evropski raziskovalni prostor, Mesec znanosti).

Predstavniki GZS so organizirali obisk partnerjev
projekta QUALIFY Interreg Europe na MBP. Vetinoma
so to bili predstavniki inSpekcijskih sluzb iz ve¢ evrop-
skih drzav in z Uprave za varno hrano, veterinarstvo
in varstvo rastlin iz Slovenije. Dr. Andreja Ramsak je
imela predavanje o poneverbah lignjev na sloven-
skem trzis¢u, ki je bilo opravljeno v okviru projekta
CRP projekta »Uporaba tehnologije DNA za ugotav-
ljanje poneverb v ribiskih proizvodih z vrednotenjem
socioekonomskih vidikov«.

MBP je oktobra je obiskalo 35 znanstvenih atasejev
¢lanic EU in predstavnikov MIZS kot gostiteljev v Slo-
veniji. Ve¢dnevni delovni obisk v Sloveniji so gostje
zakljucili na MBP, kjer so se seznanili z raziskavami in
znanstveno odli¢nostjo NIB in MBP.

SCIENTIFIC EXCELLENCE

In 2021, we published 34 original and eight review
scientific articles. Out of a total of 42 scientific arti-
cles, 37 were published in journals with an impact
factor (IF), most (17) were categorised as major sci-
entific achievements (A’), and two were categorised
as outstanding achievements (A”). We participated
as editors and co-authors in seven chapters in a sci-
entific monograph titled “Coastal Ecosystems in Tran-
sition: A Comparative Analysis of the Northern Adri-
atic and Chesapeake Bay” [COBISS.SIHID 48797699),
and co-authors of one chapter in another scientific
monograph titled “The Montenegrin Adriatic coast:
marine chemistry pollution” from The handbook of
environmental chemistry (COBISS.SHID 81495299],
published by the foreign publisher (AGU-Wiley and
Springer).

As a major achievement, we highlight two articles in
the journal Ecological Indicators, which belong to a
category A” [COBISS.SI-ID 58907907), (COBISS.SIHD
52889091), and a review article about the basics of
marine biotechnology in the journal Frontiers in ma-
rine science, which got 20 clean quotes (COBISS.SI-ID
55345411) in less than a year after its publication.

A young researcher Timote| Turk Dermastia, under
the mentorship of Dr. Patricija Mozeti¢ and Dr. An-
dreja Ramsak as a co-menthor, successfully com-
pleted his training with the defence of his doctorate
in 2021 at the Jozef Stefan International Postgradu-
ate School.

CONTRIBUTION TO THE PROMOTION AND
POPULARISATION OF SCIENCE

Research and other activities of the MBP were highly
visible among the public and the media in 2021 too.

One of the most visible projects was the citizen sci-
ence project entitled “The pirates of plastics - Let’s
go, Europe”. The Pirates were presented at several
domestic and foreign events, both by the project
manager Dr. Mateja Grego from MBP and Dr. Simona
Kustec, Minister of Education, Science and Sport dur-
ing Slovenia’s presidency of the EU Council (e.g. LAK
Days, All-Atlantic 2021 conference, New European
Research Area conference, the Science Month).

Representatives of the Chamber of Commerce and
Industry of Slovenia (GZS) organised a visit of the
partners of the QUALIFY Interreg Europe project at
MBP. They were mostly representatives of inspec-
tion services from several European countries and
from the Administration for Food Safety, Veterinary
and Plant Protection from Slovenia. Dr. Andreja
Ramsak gave a lecture on squid fraud on the Slove-
nian market, which was carried out as a part of the
CRP project “The use of DNA technology in fishery
products with socioeconomic impact assessment”.

In October, MBP was visited by 35 scientific attachés
of EU members and representatives of the Ministry
of Education, Science and Sport as their hosts in Slo-
venia. The guests concluded their multi-day working
visit to Slovenia at MBP, where they learned about
the research and scientific excellence of NIB and
MBP.
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34 Izvirni znanstveni ¢lanek Original Scientific Article

8 Pregledni znanstveni clanek Review Article
4 Kratki znanstveni prispevek Short Scientific Article

2 Strokovni ¢lanek Professional Article
5 Poljudni ¢lanek Popular Article

1 Objavljeni strokovni prispevek na konferenci Published
Professional Conference Contribution

2 Objavljeni povzetek znanstvenega prispevka na
konferenci (vabljeno predavanje) Published Scientific
Conference Contribution Abstract (invited lecture)

8 Objavljeni povzetek znanstvenega prispevka
na konferenci Published Scientific Conference
Contribution Abstract

9 Samostojni znanstveni sestavek ali poglavje v
monografski publikaciji Independent Scientific

Component Part or a Chapter in a Monograph

3 Recentzija, prikaz knjige, kritika Review, Book Review,
Critique

2 Predgovor, spremna beseda Preface, Afterword

1 Polemika, diskusijski prispevek, komentar Polemic,

Discussion, Commentary
7 Interviju Interview
2 Drugi sestavni deli Other Component Parts
2 Znanstvena monografija Scientific Monograph

1 Strokovna monografija Professional Monograph

1 Doktorska disertacija Doctoral Dissertation

1 Magistrsko delo Master’s Thesis

4 Kontno porotilo o rezultatih raziskav Final Research

Report
3 Elaborat, predstudija, Studija Treatise, Preliminary
Study, Study

12 Radijska ali televizijska oddaja Radio or Television
Broadcast

2 Zakljucena znanstvena zbirka raziskovalnih podatkov

11 Druge monografije in druga zaklju¢ena dela Other
Monographs and Other Completed Works

2 Strokovni film, videoposnetek ali zvotni posnetek
13 Radijski ali TV dogodek Radio or Television Event

12 Prispevek na konferenci brez natisa Unpublished
Conference Contribution

3 Vabljeno predavanje na konferenci brez natisa
Unpublished Invited Conference Lecture

5 Druga izvedena dela Other Performed Works
12 Urednistvo Editorship
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Boj za prostor - preplet razli¢nih filtratorskih organizmov v obrasti (foto: Tihomir Makovec).
Struggle for space - intertwining of different philtre-feeding organisms in vegetation (Photo: Tihomir Makovec).
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OSEBIJE
STAFF

RAZISKOVALCI
RESEARCHERS

Bajt, Oliver
Bednarsek, Nina
Cermelj, Branko
Faganeli, Jadran
Flander Putrle, Vesna
France, Janja

Grego, Mateja

Klun, Katja

Kruppert, Sebastian
(15. 8. 2021-30. 9. 2021)
Kovac, Nives

Licer, Matjaz

Lipej, Lovrenc
Malaci¢, Vlado
Mavric, Borut
Mozetic, Patricija
Orlando Bonaca, Martina
Petelin, Boris
Pitacco, Valentina
Ramsak, Andreja
Rotter, Ana

Tinta, Tinkara

Trkov, Domen

(do until 30. 9. 2021)

Turk, Valentina

(do julija until July 2021)

Turkovi¢, Paula

(od novernbra from November 2021)
Ulcar, Jan

(od from 22. 2. 2021)

Vodopivec, Martin

MLADI RAZISKOVALCI
YOUNG RESEARCHERS
Forti¢, Ana

Jamsek, Jena

Lokovsek, Ana

(od from 1.10. 2021)
Orel, Neza

Turk Dermastia, Timotej
Umer, Borut

Vascotto, Ivano

TEHNICNI SODELAVCI
TECHNICAL STAFF

Bartole, Tristan

Gratner, Tadej
Grigalionyte-Bembit, Ernesta
Jancar Lovric, Ana

Makovec, Tihomir

Muhie, Ziva

Sigko, Milijan
Tadejevi¢, Marko
Zamuda, Leon Lojze

ADMINISTRATIVNA PODPORA
ADMINISTRATIVE SUPPORT
Polajnar, Gasper

Sergas, Anja

Simon, Anja

Eksperiment vzgoije in ponovnega naseljevanija alg cistozir (foto: Tihomir Makovec).
An experiment on the rearing and recolonization of cystozyra algae (Photo: Tihomir Makovec).

Merijenje tokov na grebenu sredozemske kamene korale v Velikem Mljetskem jezeru (foto: Tihomir Makovec).
Measurement of currents on the reef of the Mediterranean stony coral in the Great Mljet Sea (Photo: Tihomir Makovec).




FITO izlet na Vogel (foto: FITO arhiv).
FITO excursion to Vogel (Photo: FITO archive).
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ODDELEK ZA
BIOTEHNOLOGIJO IN
SISTEMSKO BIOLOGIO

DEPARTMENT OF
BIOTECHNOLOGY AND
SYSTEMS BIOLOGY

Ce si necesa zares Zelite,
res trdo delate in nikoli

ne obupate, boste nasli pot.
Sledite svojim sanjam.

Jane Goodall,
primatologinja, etologinja in antropologinja

If you really want something,
and really work hard,
and take advantage of opportunities,

and never give up, you will find a way.

Follow your Dreams.

Jane Goodall,
primatologist, ethologist and anthropologist
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VODJA: prof. dr. Kristina Gruden
HEAD: Prof. Dr. Kristina Gruden

Prof. dr. Kristina Gruden, znanstvena svetnica, je bila v letu 2021 vodja Oddelka za
biotehnologijo in sistemsko biologijo (FITO) ter redna profesorica na Univerzi

v Ljubljani in na Mednarodni podiplomski soli Jozef Stefan. Z raziskavami procesov
na molekularni ravni zeli razumeti delovanije rastlin v interakcijah z mikroorganizmi
in njihovo odzivanje na stresne dejavnike okolja, kot so susa, vrocina in poplave.

Za tovrstne raziskave razvija tudi napredna orodja in metodoloske pristope za
obdelavo in modeliranje velikih podatkov, ki interdisciplinarno povezuijejo biologijo
s statistiko, racunalnistvom in matematiko.

Prof. Dr. Kristina Gruden, scientific counsellor, was the head of FITO in 2021and is a
full professor at the University of Ljubljana and the International Graduate School
Jozef Stefan. The main topic of her research is understanding how plants function at
the molecular level in their interactions with microorganisms and their responses to
environmental stresses such as drought, heat or flood. For her research, she
develops advanced tools and methodological approaches that combine biology with
statistics, computer science and mathematics in a multidisciplinary way.
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KLJUCNE DEJAVNOSTI

Glavne raziskovalne usmeritve FITO so:

preuciti odzive rastlin v kompleksnih okoljih s kom-
binacijo celicne, sistemske in sinteti¢ne biologije na
molekulski ravni in pri prostorsko-¢asovni lo¢eno-
sti;

preuciti biologijo, raznolikost, epidemiologijo, razvoj
in razsirjanje patogenih in nepatogenih mikroorga-
nizmov, povezanih z rastlinami, ter razviti zanesljive
vrhunske tehnoloske platforme in preizkuse za nji-
hovo odkrivanije in dolo€anie njihovih lastnosti;

pridobiti boljsi vpogled v prisotnost in morebitno
vlogo mikrobov, s poudarkom na virusih, v razli¢nih
okoljih, kot so voda, zrak in zemlja, ter raziskati niji-
hov pomen za zdravje ljudi in rastlin,

razviti nove strategije varstva rastlin in strategije za
varnost hrane, ki temeljijo na trajnostnih biotehno-
logkih metodah;

razviti u¢inkovite sisteme deaktivacije ali unicevanja
mikrobov, ki se jih bo dalo uporabiti na razlicnih ma-
triksih;

razviti holistiten pristop dolo¢anja virusnih lastnosti
na molekulski in morfoloski ravni;

v biomedicinskih proizvodnih postopkih, kot sta
proizvodnja cepiv in virusnih vektorjev za gensko
terapijo, izboljSati dolocanje virusnih lastnosti;

nadgraditi tehnolosko platformo za podporo nove-
mu razvoju orodij sistemske in kvantitativne mole-
kularne biologije ter razviti napredno, meroslovno
zanesljivo tehnolosko podporo za ta orodja, ki so
lahko uporabna na podrotijih farmakologije, zdrav-
ja Ljudi in okolja;

partnersko sodelovanje z drugimi raziskovalnimi
skupinami na NIB ali zunaj njega v Sloveniji in po
svetu pri komplementarnih raziskavah za pridobi-
vanje vrhunskega znanja;

partnersko povezovanije z drzavnimi in evropskimi
institucijami, visokosolskimi organizacijami in indu-
strijo za skupni prispevek k resevanju aktualnih
problemov s podrocja delovanja oddelka.

GLAVNI DOSEZKI V LETU 2021

NASI REZULTATI SO DEL SVETOVNE
ZAKLADNICE ZNANJA

Ne obstaja posebna kategorija znanosti,
imenovana uporabna znanost; obstajajo znanost
in njene uporabe, ki so med seboj povezane,

kot je sadez povezan z drevesom, ki ga je rodilo.

Louis Pasteur (1822-1895), mikrobiolog in kemik

Raziskave metod za deaktivacijo virusov na FITO v za-
dnijih letih vklju€ujejo tudi uporabo hladne atmosfer-
ske plazme. V znanstvenem ¢lanku, ki je nastal v so-
delovanju z raziskovalci Instituta Jozef Stefan, so
avtoriji opisali, kako lahko s to metodo deaktivirajo
zelo odporen tobamovirus blage lisavosti paprike
(PMMoV).

V stoletju po Newtonu so izjemni
posamezniki Se vedno lahko obvladovali vsa
podrocja znanosti. Po letu 1800 je to postalo
popolnoma nemogoce.

Isaac Asimov (1920-1992), pisatelj in profesor
biokemije na Bostonski univerzi

Dve clanici FITO sta v okviru projekta KC BRIN sodelo-
vali v veliki raziskovalni skupini, ki je preucevala mo-
znosti izboljsanja bakterijskih celic za proizvodnjo an-
tibiotika. Odmevni rezultati so bili objavljeni v odli¢ni
reviji Microbial Cell Factories.

KEY ACTIVITIES

FITO’s research agenda includes:

explore plant responses in complex environments
using a combination of the cell, systems and
synthetic biology at the molecular level and spatio-
temporal separation;

explore the biology, diversity, epidemiology, evolu-
tion and spread of pathogenic and non-pathogenic
plant-related microorganisms and develop reliable,
state-of-the-art technology platforms and assays
to detect and determine their characteristics;

gain greater insight into the presence and potential
role of microbes, with emphasis on viruses, in di-
verse environments such as water, air and soil, and
explore their importance to human and plant he-
alth;

develop new strategies for crop protection and
food safety based on sustainable biotechnological
methods;

develop effective systems that can be used on dif-
ferent matrices to inactivate or destroy microbes;

develop a holistic approach to determine viral pro-
perties at the molecular and morphological levels;

improve viral property determination in biomedical
production processes, e.g. vaccine production and
viral vectors for gene therapy;

improve the technology platform to support the
redevelopment of systems biology and quantitati-
ve molecular biology tools and develop advanced,
metrologically reliable technological support for
these tools that can be used in pharmacology, hu-
man health and environmental applications;

cooperative partnerships with other research gro-
ups at or outside NIB, in Slovenia and worldwide in
complementary research to acquire state-of-the-
-art knowledge;

partnerships with Slovenian and European instituti-
ons, academic organisations and industry for joint
contribution to solving current problems in the fie-
lds of activity of the department.

MAJOR ACHIEVEMENTS IN 2021

OUR RESULTS ARE PART OF THE WORLD’S
TREASURE TROVE OF KNOWLEDGE

There is no such thing as a special category of

science called applied science; there is science and
its applications, which are related to one another
as the fruit is related to the tree that has borne it.

Louis Pasteur (1822-1895), chemist and
microbiologist

FITO research methods for inactivating viruses in re-
cent years have included the use of a cold atmosphe-
ric plasma. In the scientific paper, which was part of
a joint project between the researchers of FITO and
the Jozef Stefan Institute, the authors describe the
method of inactivation of a very tough tobamovirus
PMMpV.

During the century after Newton, it was still
possible for a man of unusual attainments to
master all fields of scientific knowledge. But by
1800, this had become entirely impracticable.

Isaac Asimov (1920-1992), writer and professor
of biochemistry at Boston University

As part of the KC BRIN project, two FITO members
participated in a large research group that investiga-
ted ways to improve bacterial cells for antibiotic pro-
duction. High-profile results were published in the
excellent scientific journal Microbial Cell Factories.
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Ce bi vedeli, kaj pocnemo, se to ne bi imenovalo
raziskovanje, kajne?

Albert Einstein (1879-1955), fizik

Kot prvi rezultat novofinanciranega projekta o ciljani
mutagenezi s CRISPR/CASS za odpornost vinske trte
in krompirja proti fitoplazmam so raziskovalci s FITO,
Avstrijskega instituta za tehnologijo, Univerze v Vero-
ni v Italiji in Univerze v Stellenboschu v Juznoafriski
republiki v reviji International Journal of Molecular
Sciences objavili ¢lanek o razlitnih odgovorih vinske
trte na ravni transkriptoma mRNA in malih RNA v
zgodniji in pozni fazi rasti na okuzbo s ‘Candidatus
Phytoplasma solani’.

Z NASIM ZNANJEM OBLIKUJEMO
BOLJSI SVET ZA VSE

Clani FITO so tudi partnerji v dveh evropskih
referencnih laboratorijih za bakteriologijo in virologijo
(viruse, viroide in fitoplazme) (https://eurlplanthe-
alth.pleio.nl/). V okviru dejavnosti teh dveh laborato-
rijev so v letu 2021 organizirali ve¢ spletnih delavnic
o tem, kako organizirati medlaboratorijske primerja-
ve in interpretirati rezultate preizkusa usposobljeno-
sti laboratorijev, kako ekstrahirati nukleinske kisline
in izvesti PCR v realnem ¢asu, kako v diagnostiki dolo-
Citi limito detekcije ter kako dologiti razli¢ne povzroci-
telje bolezni rastlin.

ZNANSTVENIKI SE ZACENJAMO UCITI
SVOJIH OBVEZNOSTI DO SPLOSNE
JAVNOSTI

Za druzbo so brez pomena znanstveni rezultati,
ki druzbi niso predstavljeni.

Anne Roe (1904-1991), klini¢na psihologinja
in pisateljica

S komuniciranjem znanosti splosni javnosti pokaze-
mo, kam je bil vloZen njen denar, hkrati pa ji predsta-
vljamo razlitne izzive nasega ¢asa in navdusujemo
mlade generacije za raziskovanie in poklic znanstve-
nika - raziskovalca. V letu 2021 so ¢lani FITO na polju-
den natin javnost seznanjali z dolo¢anjem virusa
SARS-CoV-2 v odpadnih vodah, novimi patogeni na
rastlinah in udomacevanjem rastlin. Kot urednice in
piske poglavij so tri €lanice FITO sodelovale pri izdaji
knjige za osnovnosolce Ocarljivi poskusi z rastlinami.

USTVARJAMO KULTURO PRIZNANJ

I Ce opravis svoje delo, bos nagrajen.

Michael Jordan, kosarkar

V letu 2021 so bili ¢lani FITO veckrat nagrajeni za
svoje Studijsko in raziskovalno delo ter dosezke na
podrocju komunikacije znanosti.

Kristina Gruden je prejela Preglovo nagrado Kemij-
skega instituta za izjemne znanstvene dosezke.

Posebne pozornosti znanstvene javnosti sta bila dele-
Zna znanstvena ¢lanka FITO: eden je bil objavljen v
reviji, katere urednistvo ga je izbralo kot nekaj poseb-
nega, drugi pa je bil izbran za javno predstavitev na
Dnevu ARRS 2021 v okviru projekta Odli¢ni v znanosti
2021

If we knew what it was we were doing,
it would not be called research, would it?

Albert Einstein (1879-1955), physicist

The first result of the newly funded CRISPR/CASS-
-mediated targeted mutagenesis project for grapevi-
ne and potato resistance to phytoplasmas, involving
researchers from the Department of Biotechnology
and Systems Biology at the Austrian Institute of Te-
chnology, the University of Verona in Italy and the
University of Stellenbosch in South Africa, is a diffe-
rential response of grapevine to infection with *Can-
didatus Phytoplasma solani’ in the early and late
growth phases through complex regulation of mRNA
and small RNA transcriptomes, published in the In-
ternational Journal of Molecular Sciences.

WITH OUR KNOWLEDGE, WE HELP
TO SHAPE A BETTER WORLD FOR ALL

FITO members are partners in two European Union
Reference Laboratories (EURL): EURL for Bacteriolo-
gy and EURL for Viruses, Viroids and Phytoplasmas
(https://eurlplanthealth.pleio.nl/). In 2021, several
virtual workshops were organised under the umbrel-
la of these laboratories: e.g. on the organisation of
test performance studies, nucleic acid extraction, re-
al-time PCR, determination of detection limit in dia-
gnostics, diagnostics of various plant pathogens.

SCIENTISTS ARE BEGINNING
TO LEARN THEIR SOCIAL OBLIGATIONS.

Nothing in science has any value to society
if it is not communicated.

Anne Roe (1904-1991), klini¢na psihologinja
in pisateljica

By communicating our research, we as scientists can
not only better inform taxpayers about where their
money is being spent, but also help contextualise
society’s most pressing challenges and problems
and inspire new generations about research in gene-
ral and careers in science.

In 2021, FITO members are informing the public
about the determination of SARS-CoV-2 in wastewa-
ter, new plant pathogens, and a domestication of
plants. Two FITO members are collaborating as edi-
tors and authors on the preparation of a book for
primary school children on fascinating experiments
with plants.

CREATING A CULTURE OF RECOGNITION

I If you do the work, you will get rewarded.
Michael Jordan, basketball player

In 2021, FITO members received several awards for
their academic and research work and for achieve-
ments in the field of science communication.

Kristina Gruden received the Pregl Award from the
Institute of Chemistry for outstanding scientific achi-
evements.

Two scientific articles published by FITO received
special attention from the scientific community: one
was selected as an Editor Choice in a journal and the
other was selected for public presentation at ARRS
Day 2021 as Excellence in Science 2021.
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Clanek, ki opisuje biosenzorije v povezavi z rastlinsko celitno imunostio, je bil posebej oznaten kot zanimiv s strani urednistva.

Vir: Life 2021, 11(3). 2089: https://doi.org/10.3390/life11030209

A scientific article that was marked as an editor choice describes biosensors associated with the plant cell immunity.

Source: Life 2021, 11(3), 209; https://doi.org/10.3390/life11030209




DEPARTMENT OF BIOTECHNOLOGY AND SYSTEMS BIOLOGY

~
o

ODDELEK ZA BIOTEHNOLOGIJO IN SISTEMSKO BIOLOGIJO

OSEBIJE
STAFF

RAZISKOVALCI
RESEARCHERS
Alig, Spela
Bacnik, Katarina
Baebler, Spela
Bleker, Carissa
Kosir, Alexandra
Rius, Anna
Dermastia, Marina
Dobnik, David
Dolinar, Ana
Dreo, Tanja
Filipi¢, Arijana
Gruden, Kristina
Aguirre, lon
Kogovsek, Polona
Kriznik, Maja
Kutnjak, Denis
Lukan, Tjasa
Lukezi¢, Tadeja
Mehle, Natasa
Milavec, Mojca
Petek, Marko
Pirc, Manca
Pompe Novak, Marusa

Ramsak, Ziva

Tome, Miha

Vucurovic, Ana
Zagorstak, Maja

Zrimec, Jan

Zupani¢, Anze

Stalekar, Maja

(zaklj. leta compl. in 2021)
Zajc, Janja

(zaklj. leta compl. in 2021)
Zel, Jana

(zaklj. leta compl. in 2021)

MLADI RAZISKOVALCI
YOUNG RESEARCHERS
Benci¢, Aleksander
Godec, Tim

Gruii¢, Vladimir

Janc, Mojca

Jutersek, Mojca

Kobe, Nina

Kogej Zwitter, Zala
Levak, Valentina
Maksimovi¢ Carvalho Ferreira, Olivera
Pecrman, Anja

Selda Rivarez, Mark Paul
Tomaz, Spela

RAZVOJNO-STROKOVNI SODELAVCI
DEVELOPERS

Bajde, Irena

Camloh, Marjana
Demsar, Tina

Fric, Katja

Jakomin, Tjaza)

Lengar, Ziva

Mahkovec Povalej, Tjasa
Marondini, Nastja
Pogacar, Karmen
Stanic, Darja

Stare, Katja

Stebih, Dejan

Strah, Rebeka

Tréar, Nina

Turnsek, Neza

Znidari¢, Magda
Savodnik, Nika

Jakos, Nejc

(zaklj. leta compl. in 2021)
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Bioreaktor za gojenje sferoidov v dinami¢nih pogojih (foto: Alja Stern).
Bioreactor for growing spheroids under dynamic conditions (Photo: Alja Stern).

ODDELEK ZA
GENETSKO TOKSIKOLOGIO
IN BIOLOGIJO RAKA

DEPARTMENT OF
GENETIC TOXICOLOGY
AND CANCER BIOLOGY

Kakovost okolja in zdravije ljudi
sta nelocljiva.

The quality of the environment and

human health are inherently connected.

Vse stvari so strup in
ni¢ ni brez strupa; samo odmerek
naredi, da stvar ni strup.

Paracelsus,

rojen Philippus Aureolus Theophrastus
Bombastus von Hohenheimborn (1493-
1534), »oce« toksikologije

All things are poison and nothing is
without poison; only the dose makes
that a thing is not poison.

Paracelsus,

born Philippus Aureolus Theophrastus
Bombastus von Hohenheimborn (1493-
1534), the “father” of toxicology
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VODJA: prof. dr. Metka Filipi¢
HEAD: Prof. Dr. Metka Filipi¢

Prof. dr. Metka Filipi¢, znanstvena svetnica, je od leta 2005 vodja Oddelka za genetsko
toksikologijo in biologijo raka ter redna profesorica toksikoloske kemije na Fakulteti za
farmacijo Univerze v Ljubljani. Njeno raziskovalno podrocje so raziskave mehanizmov
genotoksi¢nega in potencialno karcinogenega delovanja antropogenih in naravnih
onesnazil okolja in hrane, raziskave potencialnih antigenotoksi¢nih snovi ter razvoj
novih in vitro testnih sistemov za proucevanje genotoksicnosti. Njene raziskave so
pomembno doprinesle tudi na podrotju znanosti o okolju, predvsem k razumevaniju
skodljivih vplivov ostankov zdravil na okolje in zdravije ljudi, za kar je prejela Zoisovo
priznanje za pomembne dosezke.

Prof. Dr Metka Filipi¢, scientific councillor, is the Head of the Department of Genetic
Toxicology and Cancer Biology since 2005 and professor of Toxicological chemistry
at the Faculty of Pharmacy, University of Ljubljana. Her research is focused on the
studies of the mechanisms of genotoxicity and potential carcinogenicity of man-made
and natural environmental and food pollutants, studies of potential anti-genotoxic
substances and development of new in vitro test systems in genetic toxicology. She is
recognised also for her important contribution in the field of environmental sciences
particularly in understanding of the adverse effects of residues of pharmaceuticals
on the environment and human health for which she received the national Zois award
for important achievements.

-

Testiranje biologke zdruzljivosti obraznih mask v skladu s standardom 15010993-5 (foto: Alja Stern).
Biocompatibility testing of face masks accordance to 15010993-5 standard (Photo: Alja Stern).
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KLJUCNE DEJAVNOSTI

Raziskovalno delo na Oddelku za genetsko toksikolo-
gijo in biologijo raka poteka v okviru raziskovalnega
programa ARRS (P1-0245) z naslovom Ekotoksiolo-
gija, toksikoloska genomika in karcinogeneza ter vec
domatih in mednarodnih raziskovalnih projektov.
Raziskave so usmerjene v razumevanje kompleksnih
mehanizmov, prek katerih okolje vpliva na zdravije (ju-
di in obratno, kako ¢lovekove dejavnosti vplivajo na
okolje.

Specifitna podrogja nasih raziskav so:

* Raziskave molekularnih mehanizmov toksi¢nega in
genotoksicnega delovanja okoljskih onesnazil.
Osredotocamo se na preucevanje potencialnih
gkodljivih u¢inkov posameznih onesnazil (bisfenoli,
cianobakterijski toksini, mikotoksini, ostanki zdra-
vil, nanodelci itn.) in tudi njihovih zmesi na zdravje
ljudi in vodne organizme.

* Raziskave napredovanja moZzganskih tumorjev -
gliomov, glioblastomskih mati¢nih celic ter njihove
vloge pri napredovanju in odpornosti proti zdra-
vljenju. Raziskave osredototamo na preucevanije
ucinka rakavih maticnih celic in mikrookolja tumor-
jev na odpornost proti zdravljenju s kemo- in radi-
oterapijo ter iskanje novih terapevtskih pristopov
za kombinatorno zdravljenje.

* Razvoj novih in vitro sistemov preizkuSanja za na-
domes¢anije uporabe poskusnih Zivali v genetski
toksikologiji in pri raziskavah raka. Razvijamo tridi-
menzionalne (3D) celitne modele in modele z
zarodki rib cebric (Danio rerio).

* Ekoloski monitoring kakovosti povrsinskih voda in
razvoj novih metodologij ekoloskega vrednotenja
kakovosti voda na osnovi analiz okoljske DNK v vo-
dnih telesih.

* Na podrotju imunologije in celitne imunoterapije
vzpostavljamo vsebinske in infrastrukturne razi-
skovalne platforme za preucevanie celi¢nih in mo-
lekularnih mehanizmov, ki so vkljugeni v protitu-
morsko delovanje imunskega sistema, odpornost
raka proti terapijam in avtoimunost. To znanje upo-
rabljamo za razvoj sodobnih pristopov zdravljenja
bolezenskih stanj, kot so rak in avtoimunske bole-
zni. Primer je CAR (Chimeric Antigen Receptor) T-
-celi¢na imunoterapija, ki je prvi pristop zdravljenja
raka z uporabo gensko spremenjenih celic T, ki ga
je odobrila FDA.

Na vseh raziskovalnih podro¢jih partnersko sodeluje-
mo z raziskovalnimi skupinami v Sloveniji in tujini. Za
potrebe drzavnih institucij in partnerije iz gospodar-
stva izvajamo narocniske raziskovalne projekte in
svetovanje. zvajamo preizkusanja varnosti proizvo-
dov za potrebe registracij (testiranje mutagenosti
skladno z naceli dobre laboratorijske prakse (DLP) po
OECD in preizkusanje bioloske zdruzljivosti medicin-
skih pripomockov skladno s standardi ISO). V letu
2021 smo zaradi epidemije covida-19 in povetanega
povprasevanja po zas¢itnih maskah na trgu okrepili
ucinkovito sodelovanije s podjetjem Lotri¢ Meroslovije
d.o.o. na podro¢ju preizkusanja zascitnih obraznih
mask, v okviru katerega na nasem oddelku izvajamo
preizkusanje bioloske zdruzljivosti razlicnih tipov za-
scitnih mask in materialov za njihovo izdelavo skla-
dno s standardom IS0 10953-5.

KEY ACTIVITIES

Research at the Department of Genetic Toxicology
and Cancer Biology is performed within the frame-
work of the research program (P1-0245) and several
national and international projects. Research is focu-
sed on understanding the complex mechanisms
through which the environment affects human he-
alth and vice versa, and how human activities affect
the environment.

Specific areas of our research include:

e Investigation of the molecular mechanisms of
toxic and genotoxic activity of environmental con-
taminants. We focus on studying the potential ad-
verse effects of individual contaminants (bisphe-
nols, cyanobacterial toxins, mycotoxins, drug
residues, nanoparticles, etc.), as well as their
mixtures, on human health and aquatic organisms.

» Research on the development of brain tumours -
gliomas, glioblastoma stem cells and their role in
tumour progression and therapeutic resistance.
Our research focuses on the study of the role of
cancer stem cells and the tumour microenviro-
nment in chemo and radio resistance as well as
the search for new therapeutic approaches.

e Development of new in vitro test systems to re-
place experimental animal use in genetic toxicolo-
gy and cancer research. We are developing three-
-dimensional (3D) cell models and models with
zebrafish embryos (Danio rerio).

e Ecological monitoring of surface water quality
and development of new methodologies for eco-
logical assessment of water quality based on the
analysis of environmental DNA in water bodies.

* In the field of immunology and cellular immu-
notherapy, we are establishing conceptual and in-
frastructural research platforms for the study of
cellular and molecular mechanisms involved in
the antitumour activity of the immune system,
cancer resistance to therapies, and autoimmunity.
We are utilising this knowledge to develop next-
-generation approaches to treat disease states
such as cancer or autoimmune diseases. One
example is Chimeric Antigen Receptor (CAR) T cell
immunotherapy, the first FDA-approved approach
to treat cancer using genetically modified T cells.

In all research fields, we collaborate with research
groups in Slovenia and abroad. For the needs of go-
vernment institutions and industrial partners, we ca-
rry out contract research and consultancy projects.
We perform product safety testing for registration
purposes (mutagenicity testing in accordance with
the OECD Good Laboratory Practice (GLP) standards
and biocompatibility testing of medical devices in ac-
cordance with IS0 standards). In 2021, due to the CO-
VID-19 epidemic and increased demand for protecti-
ve face masks on the market, we strengthened an
effective cooperation with the company Lotri¢ Mero-
slovje d.o.o. in the field of testing of protective face
masks, as part of which we perform biocompatibility
testing, of various types of protective masks and
materials for their manufacture, in accordance with
ISO 10993-5.
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GLAVNI RAZISKOVALNI DOSEZKI
V LETU 2021

RAZISKAVE MOLEKULARNIH MEHANIZMOV
TOKSICNEGA IN GENOTOKSICNEGA
DELOVANJA OKOLJSKIH ONESNAZIL

Onesnazevanje okolja s toksi¢nimi snovmi je eden
glavnih problemov danasnjega tasa ter predstavlja
resno groznjo za ekosisteme in zdravje ljudi. lzvor ke-
mitnega onesnazenja so kemikalije, ki nastanejo za-
radi clovekove dejavnosti in se sproscajo v okolje, ter
naravne spojine, ki jih proizvajajo razliéni organizmi.
Kljub vse vet dokazom o prisotnosti teh spojin v oko-
ljuin s tem v hrani, ki jo uzivamo, Se vedno obstajajo
vrzeli v nasem razumevaniju, kako te kemikalije vpli-
vajo na organizme, kar nam preprecuje ustrezno oce-
no tveganja za okolje in zdravije ljudi, zlasti za nasta-
nek in razvoj rakavih obolen. Ze vrsto let preu¢ujemo
skodljivo delovanje naravnih toksinov, kot so cianoto-
ksini, ki jih proizvajajo cianobakterije. Te so v okolju
vseprisotni mikroorganizmi, ki jih zaradi povecane
evtrofikacije celinskih voda in globalnega segrevanja
vse pogosteje najdemo v vodnih okoljih zmernega
pasu. V sodelovaniju s kolegi iz centra RECETOX z Uni-
verze Masaryk v Ceski republiki smo prvi opisali cito-
toksitne in genotoksi¢ne utinke izvleckov cianobakte-
rijin alg, ki vsebujejo mikrocistine in retinojsko kislino,
kar smo objavili v reviji Toxins (https://www.mdpi.
com/2072-6651/13/2/107).

Druga skupina genotoksicnih snovi naravnega izvora
so mikotoksini, stabilni strupeni metaboliti, ki jih proi-
zvajajo razlitne vrste nitastih gliv in jih pogosto najde-
mo na rastlinah, namenjenih za prehrano, kot so Zita in
orescki. Med njimi aflatoksini veljajo kot najbolj nevar-
ni za zdravije ljudi, zlasti aflatoksin B1 (AFBT), ki mu je
kroni¢no izpostavljena ve¢ kot polovica svetovnega
prebivalstva. IARC uvrs¢a AFB1v skupino 1rakotvornih
snovi. Skupaj z raziskovalno skupino z Instituta Jozef
Stefan smo preucevali razgradnjo AFB1 s plazmo pod
hladnim atmosferskim tlakom, rezultati pa so obja-
vljeni v reviji Journal of Hazardous Materials (https://
doi.org/10.1016/j.jhazmat.2020.123593).

V zadnjih desetletjih se je mo¢no povetala zaskrblje-
nost zaradi posebne skupine novih perecih onesnaze-
val, tako imenovanih endokrinih motilcev (EDC). EDC,
kot so ftalati, bisfenol A (BPA) in nonilfenol (NP), pov-
zrotajo stevilne skodljive ucinke na zdravije ljudi in Zi-
vali, povezane z motnjami endokrinega sistema, ter
veljajo za reproduktivne in razvojne strupe. Vse vet je
dokazov, da povzrocgajo tudi druge skodljive uginke,
vklju€no s citotoksitnostjo in genotoksitnostjo, ven-
dar so podatki o njihovih citotoksi¢nih/genotoksi¢nih
ucinkih omejeni. Ceprav so v okolju vetinoma prisotni
v nizkih koncentracijah, EDC predstavljajo potencial-
no nevarnost za zdravje, saj se obi¢ajno kopicijo v vo-
dnih organizmih in tako z uZivanjem onesnazenih rib ali
pri uporabi onesnazene re¢ne vode za namakanje dose-
Zejo prehranjevalno verigo ljudi. V sodelovaniju s Fakul-
teto za industrijski inZeniring smo preucevali genoto-
ksi¢ne ucinke vet skupin EDCs, ki jih najdemo v odpadnih
vodah papirne industrije (Science of Total Environment,
https://doi.org/10.1016/j.scitotenv.2021.148489).

Prehrana in dieta sta mocno povezani z etiologijo in pre-
pre¢evanjem nastanka raka pri ljudeh. Cloveska pre-
hrana je zelo kompleksna in raznolika ter lahko vsebuje
Stevilne potencialno mutagene in rakotvorne sestavi-
ne, spojine in onesnazevala, po drugi strani pa vsebuje
razlitne antioksidante ter potencialno kemoprotektiv-
ne in antikancerogene bioaktivne spojine. V okviru na-
Sih raziskav smo preucevali kemopreventivne ucinke
preniliranega flavonoida, ksantohumola (XN) proti
genatoksicnemu delovanju aflatoksina B1. Studija je
bila izvedena v sodelovanju s Fakulteto za kemijo in
kemijsko tehnologijo Univerze v Mariboru (Foods,
https://www.mdpi.com/2304-8158/10/6/1331).

MAJOR RESEARCH
ACHIEVEMENTS IN 2021

RESEARCH OF MOLECULAR MECHANISMS
OF TOXIC AND GENOTOXIC ACTIVITY OF
CHEMICALS AND ENVIRONMENTAL
POLLUTANTS

Environmental pollution by toxic substances is one of
the major problems of our time and poses a serious
threat to ecosystems and human health. Source of
chemical pollution is chemicals produced by human
activities and are released into the environment, as
well as natural compounds produced by various
organisms. Despite growing evidence of the presence
of these compounds in the environment and,
consequently, in the food we eat, there are still
knowledge gaps in our understanding of the impact of
these chemicals on living organisms, which prevents
us fromadequate risk assessment for the environment
and human health, particularly in relation to cancer
development. For many years, we have been studying
the adverse effects of natural toxins, such as
cyanotoxins that are produced by cyanobacteria.
These are ubiquitous microorganisms that are
increasingly found in temperate aquatic environments
due to increased eutrophication of inland waters and
global warming. In collaboration with colleagues from
the RECETOX, Masaryk University, Czech Republic, we
were the first to describe cytotoxic and genotoxic
effects of cyanobacterial and algal extracts containing
microcystins and retinoic acid, which we published in
the journal Toxins (https://www.mdpi.com/2072-
6651/13/2/107).

Another group of genotoxic substances that are na-
turally occurring are mycotoxins stable toxic meta-
bolites produced by various filamentous fungi speci-
es, which are frequently found on food crops such as
cereals and nuts. Among them aflatoxins are consi-
dered the greatest threat to human health, especial-
ly aflatoxin B1 (AFB1), to which more than half of the
world’s population is chronically exposed. AFB1 is
classified by IARC as group 1 carcinogen. Together
with research group from Jozef Stefan Institute we
have been studying the degradation of AFB1 with

cold atmospheric pressure plasma and the results
are published in Journal of Hazardous Materials
(https://doi.org/10.1016/j.jhazmat.2020.123593).

In the last decades, there has been a huge increase in
concern about a specific group of emerging pollu-
tants, the so-called endoscrine disrupting compoun-
ds (EDCs). EDCs such as phthalates, bisphenol A
(BPA) and nonylphenol (NP) induce several adverse
health effects related to the disruption of the en-
docrine system and have been identified as repro-
ductive and developmental toxicants, but there is
increasing evidence that they also cause other harm-
ful effects, including cytotoxicity and genotoxicity,
but data on their cytotoxic/genotoxic effects are li-
mited. Although they are mostly present in the envi-
ronment in low concentrations, EDCs are a potential
health hazard, as they tend to accumulate in aquatic
organisms and thus reach the human food chain thro-
ugh consumption of contaminated fish or when pollu-
ted river water is used for irrigation. In collaboration
with Faculty of Industrial Engineering, we have studi-
ed the genotoxic effects of several groups of EDCs
that are found in paper mill effluents (Science of To-
tal  Environment, https://doi.org/10.1016/].scito-
tenv.2021.148489).

Nutrition and diet are fundamentally involved in hu-
man cancer etiology and prevention. The human diet
is highly complex and versatile, containing numerous
potentially mutagenic and carcinogenic ingredients,
compounds and contaminants, as well as various an-
tioxidants and potentially chemoprotective and anti-
carcinogenic bioactive chemicals. As part of our re-
search, we have studied the chemopreventive
effects of prenylated flavonoids, xanthohumol (XN)
against genotoxic activity of aflatoxin B1. The study
was performed in collaboration with the Faculty of
Chemistry and Chemical Technology at the Universi-
ty of Maribor (Foods, https://www.mdpi.com/2304-
8158/10/6/1331).
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V okviru raziskav programa ARRS, projekta Eco-Alp-
sWater, evropske mreze DNAgaNet COST in pogodbe
z Ministrstvom za obrambo RS smo nadaljevali z raz-
iskavami zgodnjega zaznavanja toksi¢nih cianobakte-
rij na osnovi okoljske DNA (eDNA), katerih cilj je za-
znavanje potencialno strupenih cianobakterij v
fitoplanktonu in fitobentosu. Pojav cianobakterij v
celinskih vodah in z njimi povezano spros¢anie ciano-
toksinov v okolje namre¢ ogroza zdravije ljudi in Zivali,
unicuje vodna okolja in s tem povzroca tudi ekonom-
sko skodo. Ugotavljanje cianotoksinskega potenciala
v vodnih okoljih predlagamo kot del razsirjene ocene
ekoloskega stanja celinskih voda, kar smo objavili v
reviji Water research (https://doi.org/10.1016/j.wa-
tres.2020.116767), in raziskujemo moznosti cianoto-
ksinskega potenciala v ekstremnih okoljih, kar smo
objavili v reviji Microorganisms (DOI: 10.3390/micro-
organisms9112326). Samo z zgodnijo in specifitno za-
znavo te toksitne groznje lahko pristojne institucije
dovol; hitro ukrepajo in s tem zmanjsajo razseznosti in
negativne posledice tega pojava ter tako izboljSajo
upravljanje z vodami.

RAZISKAVE INICIACIJE
IN RAZVOJA RAKA

V okviru projektov nadaljujemo z raziskavami mole-
kularnih mehanizmov napredovanja raka in iskanjem
novih pristopov zdravljenja, ki so nujni za ucinkovitej-
Se zdravljenje bolnikov z rakom. Nase raziskave se
osredototajo na najagresivnejsi in najpogostejsi moz-
ganski tumor glioblastom (GBM), ki je neozdravljiv.
Najnovejse ugotovitve o biologiji in zdravljenju gli-
oblastoma (GBM) smo objavili v znanstvenih revi-
jah Cells (https://doi.org/10.3390/cells10030705)
in Journal of histochemistry and cytochemistry
(https://doi.org/10.1369/0022155421994679,
https://doi.org/10.1369/00221554211035192).

V seriji humanih tumorskih vzorcev GBM in celi¢-
nih linij GBM smo prepoznali TRIM28 kot pomem-
ben bioloski oznacevalec in tarco pri invaziji raka-
vih celic (Molecules, https://doi.org/10.3350/
molecules26175141). Nadaljevali smo z raziskava-
mi na podrocju imunosupresije mozganskih tumor-
jev in imunoterapije z naravnimi celicami ubijalkami
(NK) v sodelovaniju s Fakulteto za farmacijo Univerze
v Ljubljani, Institutom Jozef Stefan in Univerzo v Kali-
forniji v Los Angelesu (UCLA) (Cells, https://doi.
org/10.3390/cells10020265). Ugotovili smo, da je in-
hibitor cisteinskih proteoliznih encimov cistatin F me-
diator imunosupresije v glioblastomu (Cellular oncolo-
gy, https://doi.org/10.1007/513402-021-00618-9).

V okviru raziskav o utinkih kanabinoidov smo ugoto-
vili, da ima kanabigerol (CBG) protirakavo delovanie,
saj spodbuija rast in invazijo rakavih celic ter sprozi nji-
hovo apoptozo sam ali v kombinaciji s kemoterapijo ali
kanabidiolom (CBD) (Cells, https://doi.org/10.3390/
cells10020340).

NOVE ALTERNATIVE ZA
POSKUSE NA ZIVALIH

V okviru razvoja novih alternativnih in vitro sistemov
preizkusanja, ki bi v prihodnosti lahko nadomestili ali
zmanjsali Stevilo laboratorijskih zivali za preucevanje
in preizkusanje genotoksitnega delovanja spojin, smo
uspesno razvili napreden in vitro tridimenzionalni
(3D) eksperimentalni model (tj. sferoide) iz celic he-
patocelularnega karcinoma, gojenih v dinamicnih po-
gojih klinostata. Dokazali smo vetjo presnovno aktiv-
nost novorazvitega dinamicnega 3D celicnega modela
v primerijavi z enoslojnimi 2D kulturami in 3D model
prvi¢ uporabili za preizkuanje genotoksitnosti. Stu-
dija je bila izvedena v sodelovanju z Univerzo Juzne
Danske v Odenseju in je objavljena v reviji Science of
Total Environment (https://doi.org/10.1016/].scito-
tenv.2020.143255).

As a part of the ARRS program research, Eco-Alps-
Water project, European DNAgaNet COST network
and the contract with the Ministry of Defence, we
have continued with research into the early detection
of toxic cyanobacteria based on environmental DNA
(eDNA), aimed at detecting potentially toxic cyano-
bacteria in phytoplankton and phytobenthos. The
appearance of cyanobacteria in inland waters and
the associated release of cyanotoxins into the enviro-
nment endangers human and animal health, destroys
aquatic environments and thus causes economic da-
mage. Determining the cyanotoxin potential in aquatic
environments is proposed as part of an extended as-
sessment of the ecological status of inland waters,
published in the journal Water research (https://doi.
org/10.1076/|.watres.2020.116767) and exploring the
potential of cyanotoxin potential in extreme enviro-
nments, published in the journal Microorganisms (DOI:
10.3390/microorganisms9112326). Only by early and
specific detection of this toxic threat can the compe-
tent institutions act quickly enough to reduce the scale
and negative consequences of this phenomenon and
thus improve water management.

CANCER INITIATION AND
DEVELOPMENT

We are continuing with research on the molecular
mechanisms of cancer progression and to find new
treatment approaches that are necessary for more
effective treatment of cancer patients. Our research
focuses on the most aggressive and most common
brain tumour glioblastoma (GBM), which remains in-
curable. The latest findings on the biology and treat-
ment of GBM have been published in the scientific jo-
urnals Cells (https://doi.org/10.3390/cells10030705)
and Journal of histochemistry and cytochemistry
(https://doi.org/10.1369/0022155421994679,
https://doi.org/10.1369/ 00221554211035192).

In a series of human GBM tumour samples and GBM
cell lines, we identified TRIM28 as an important biologi-
cal marker and target in cancer cell invasion (Molecu-
les, https://doi.org/10.3390/molecules26175147). We
continued our research in the field of brain tumour im-
munosuppression and natural killer (NK) immunothe-
rapy in collaboration with the Faculty of Pharmacy at
University of Ljubljana, the JoZef Stefan Institute and
the University of California, Los Angeles (UCLA) (Cells,
https://doi.org/10.3390/ cells10020265). We found
that the inhibitor of cysteine proteases, cystatin F, is a
mediator of immunosuppression in glioblastoma (Cel-
lular oncology. https://doi.org/10.1007/513402-021-
00618-9).

Research on the effects of cannabinoids has shown
that cannabigerol (CBG) has anticancer activity, as it
inhibits the growth and invasion of cancer cells and
triggers their apoptosis alone or in combination with
chemotherapy or cannabidiol (CBD) (Cells, https://
doi.org /10.3390/cells10020340).

NEW ALTERNATIVES TO ANIMAL
EXPERIMENTS

In the frame of the development of new alternative
in vitro test systems to replace and reduce the num-
ber of laboratory animals for studying and testing
the genotoxic activity of compounds, we have su-
ccessfully developed an advanced in vitro three-di-
mensional (3D) experimental model (i.e. spheroids)
from hepatocellular carcinoma cells grown under
dynamic clinostat conditions. We have demonstrated
enhanced metabolic activity of the newly developed
dynamic 3D cell model compared to monolayer 2D
cultures and used the 3D model for the first time for
genotoxicity testing. The study was carried out in
collaboration with the University of Southern
Denmark in Odense (Science of Total Environment,
https://doi.org/10.1016/j.scitotenv.2020.143255).
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GLAVNI PROJEKTI
V LETU 2021

Leta 2021 smo kot vodilni partner pridobili tri projek-
te ARRS. Podoktorski projekt Bisfenol A in njegovi
analogi: Ali so analogi BPA nevarni za zdravje ljudi?
(BPAnalogues) se osredotota na mehanizme genoto-
ksitnega delovanja in endokrinih motenj bisfenola A
in njegovih analogov, ki se uporabljajo kot njegov na-
domestek v razli¢nih izdelkih za potrosnike. Aplikativ-
ni projekt Vrednotenje varnosti kanabidiolov in po-
men za javno zdravije in vedenije potrosnikov raziskuje
varnost in molekularne mehanizme delovanja kanabi-
diola (CBD), ki spada med naravne kanabinoide, edin-
stveno skupino bioaktivnih sestavin konoplje. Tret;i
projekt, ki smo ga pridobili, je manjsi temeljni razisko-
valni projekt programa ARRS dr. AleSa Debeljaka In-
ducibilno programiranje intrinzicnih lastnosti celic
car t zaimunoterapijo raka, pri katerem se osredoto-
¢amo na razvoj celic CAR T, genetsko opremljenih za
izboljSano delitev, obstojnost in protitumorsko delo-
vanje.

V oktobru se je zatel mednarodni projekt EU H2020-
MSCA-RISE-2020 z naslovom Nanomaterials for En-
zymatic Control of Oxidative Stress Toxicity and Free
Radical Generation (NESTOR), pri katerem sodeluje-
mo v konzorciju s partneriji iz Spanije (koordinator),
I[talije, Argentine in nase skupine.

Nadaljevali smo vegji raziskovalni projekt Diagnostic-
na platforma za precizno zdravljenje bolnikov z ra-
kom s kanabinoidi z vecnacionalnim biofarmacevt-
skim podijetjiem MGC Pharmaceuticals Ltd. s sedezem
v Avstraliji. Splosni cilj projekta je razvoj formulacij in
dolocitev protokolov za zdravljenje mozganskih tu-
moriev glioblastomov s kanabinoidi kot samostojno
zdravljenje ali kot dodatna terapija in vitro s ciliem
prenosa Vv klini¢no prakso.

Nadaljevali smo s projektom Interreg Alpski prostor
(2018-2021) Eco-AlpsWater, ki na osnovi pilotnih
vzor¢nih mest in preizkusanja novih molekularnih
orodij na osnovi eDNA vpeljuje inovativno oceno eko-
loskega stanja in strategijo upravljanja z vodami za
varovanje ekosistemskih storitev v alpskih jezerih in
rekah.

V oktobru smo kot partnerii zaceli izvajati raziskoval-
ni projekt ARRS Racunalnisko in eksperimentalno
proucevanje modulacije senescentnih celic kot novo
orodje za boj proti s starostjo povezanim boleznim
(J1-3019), pri katerem Kemijski institut deluje kot vo-
dilni partner. Cilj projekta je povetati razumevanije
mehanizma tvorbe senescentnih celic in z zunanjimi
intervencijami z molekulami poskusati modulirati
stevilo senescentnih celic v telesu.

V oktobru se je zacel izvajati tudi aplikativni projekt
ARRS Vloga in mozna uporaba imunomodulatornih
mezenhimskih mati¢nih celic v zdravljenju bolezni CO-
VID-19, ki ga sofinancira Educell Ltd., koordinator je
Fakulteta za farmacijo, NIB pa pri njem sodeluje kot
partner. Cilj projekta je raziskati moznost uporabe
mezenhimskih mati¢nih celic za zdravljenje bolezni
covid-19.

MAJOR PROJECTS
IN 2021

In 2021, we acquired three ARRS projects as lead
partners. The postdoctoral project “Bisphenol A and
its analogues: Are BPA analogues hazardous for hu-
man health? (BPAnalogues)” focuses on the deve-
lopment of new in vitro 3D cell models with impro-
ved hepatic properties compared to traditional in
vitro 2D cell models. The applicative project “Safety
evaluation of cannabidiols and implications for public
health and consumers behaviour” investigates the
molecular mechanisms of the influence of microen-
vironment and tissue niches on the resistance of can-
cer stem cells to therapy and thus seeks innovative
approaches to GBM treatment. The third ARRS pro-
ject was from the scheme - ARRS Program dr. Ales
Debeljak: “Inducible Programming of CAR T Cell In-
trinsic Properties for Cancer Immunotherapy”, whe-
re we are focusing on the development of CAR T
cells, genetically equipped for improved expansion,
persistence, and antitumour activity.

In October, the international EU H2020-MSCA-RI-
SE-2020 project “Nanomaterials for enzymatic con-
trol of toxic oxidative stress and free radical forma-
tion (NESTOR)” was launched in a consortium with
partners from Spain (coordinator), Italy, Argentina
and our group.

We continued a major research project “Diagnostic
platform for the precision cannabinoids treatment of
cancer patients” with the multinational biopharma-
ceutical company MGC Pharmaceuticals Ltd. The
overall goal of the project is to develop formulations
and establish protocols for the treatment of gliobla-
stoma brain tumours with cannabinoids as a stand-
-alone treatment or as adjunctive in vitro therapy
with the aim of transfer to clinical practice.

We continued with the Interreg Alpine Space (2018-
2021) Eco-AlpsWater project, which introduces an
innovative ecological status assessment and water
management strategy to protect ecosystem servi-
ces in Alpine lakes and rivers, based on pilot sam-
pling sites and testing of new molecular tools based
on eDNA.

In October, we started as partners the ARRS rese-
arch project “Computational and experimental inve-
stigation of senescent cells modulation as a new tool
to combat age-related diseases” (J1-3019), where
the Institute of Chemistry is the lead partner. The aim
of the project is to increase the understanding of me-
chanisms behind the senescent cells formation as
well as try to modulate the number of senescent
cells in the body with external molecules.

In October, the ARRS application project “Role and
possible use of immunomodulatory mesenchymal
stem cells in the treatment of COVID-19” was laun-
ched, co-financed by Educell Ltd. and coordinated by
the Faculty of Pharmacy, NIB is participating as a
partner. The aim of the project is to explore the pos-
sibility of using mesenchymal stem cells to treat CO-
VID-19 disease.
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5 Intervju Interview
10  Strokovna monografija Professional Monograph
2 Doktorska disertacija Doctoral Dissertation

1 Elaborat, predstudija, Studija
Treatise, Preliminary Study, Study

1 Patentna prijava Patent Application

3  Patent Patent

1 Radijski ali TV dogodek Radio or Television Event
1 Prispevek na konferenci brez natisa

Unpublished Conference Contribution
2 Vabljeno predavanie na konferenci brez natisa
Unpublished Invited Conference Lecture

13 Urednistvo Editorship
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Bioloski oznacevalci tumorskih celic na tkivni rezini mozganskega tumorja (foto: Arhiv Biologija raka).
Biomarkers of tumor cells on the tissue section of the brain tumor (Photo: Archive of Cancer Biology).



DEPARTMENT OF GENETIC TOXICOLOGY AND CANCER BIOLOGY

03]
o))

ODDELEK ZA GENETSKO TOKSIKOLOGIJO IN BIOLOGIJO RAKA

OSEBIJE
STAFF

RAZISKOVALCI
RESEARCHERS
Breznik, Barbara
Butina, Karen
Elersek, Tina
Kolosa, Katja

Lah Turnsek, Tamara
Novak, Matjaz
Novak, Metka
Pohar Jelka
Smole, Anze
Stampar, Martina
Stern, Alja
Zegura, Bojana

MLADI RAZISKOVALCI
YOUNG RESEARCHERS
Maijc, Bernarda

Habi¢, Anamarija
Zupancit, Masa

TEHNICNI SODELAVCI
TECHNICAL STAFF
Mlinar, Mateja

Stani¢, Karmen
Susnik, Ajda

Zabkar, Sonja

Zvar, Barbara

Tridimenzionalni tumorski organoidi v gojitveni plosc¢i (foto: Arhiv Biologija raka).
Three-dimensional tumor organoids in the culture plate (Photo: Archive of Cancer Biology).
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Cianobakterije vrste Planktothrix rubescens iz Blejskega jezera pod mikroskopom (foto: Tina Elergek).
Cyanobacteria Planktothrix rubescens from Lake Bled under a microscope (Photo: Tina Elersek).
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Studija, ki je nastala v sodelovaniju z Veterinarsko fakulteto UL, je bila prva, ki je odkrila virus herpesa v populaciji kozate (Strix
uralensis), ki ni kazala nobenih klini¢nih znakov bolezni ali odstopanj v razmnozevanju. Herpesvirus smo odkrili pri odraslih in mladicih
kozace (zadaj), pri lesni sovi (Strix aluco; spredaj) pa ne, kljub dejstvy, da so bile v istem gnezdu in v neposrednem stiku z okuzenimi
kozatami (foto: Al Virezec).

The study published in collaboration with Veterinary Faculty UL was the first that detected herpesvirus in a breeding population of
Ural Owls (Strix uralensis), which showed no clinical signs of illness nor productivity deviances. Herpesvirus was detected in Ural Owl
adults and chicks (in the back), but not in Tawny Owls (Strix aluco; in the front), despite the fact that they were in same nest and in
persistent contact (Photo: Al Vrezec).

ODDELEK ZA RAZISKAVE
ORGANIZMOV IN
EKOSISTEMOV

DEPARTMENT OF
ORGANISMS AND
ECOSYSTEMS RESEARCH

Neokrnjeni naravni ekosistemi
so nase bogastvo.

Pristine Natural Ecosystems
are our Asset
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VODJA: izr. prof. dr. Meta Virant-Doberlet
HEAD: Assoc. Prof. Dr. Meta Virant-Doberlet

|zr. prof. dr. Meta Virant-Doberlet, znanstvena svetnica, je vodja Oddelka za raziskave
organizmov in ekosistemov, ki je bil ustanovljen leta 2016. Je ena od vodilnih svetovnih
avtoritet na podrocju vibracijske komunikacije nevretencarijev. Njeno raziskovalno delo je
usmerjeno na procese, ki so klju¢nega pomena ne le za evolucijo vibracijske komunikacije,
temvec tudi za razumevanije splosnih osnovnih procesov sporazumevanija. Ima tudi
pomembno vlogo pri razvoju in uporabi vibracijskih signalov kot novega, okolju prijaznega
pristopa za nadzor zuzel¢jih Skodljivcev. Kot priznanje za njene prelomne raziskave je
prejela mednarodno nagrado »Insect Drummer Lifetime Achievement Award« ter
nagrado Miroslava Zeia za iziemne znanstvene dosezke na podrocju dejavnosti NIB.

Assoc. Prof. Dr Meta Virant-Doberlet, scientific councillor, is the Head of the
Department of Organisms and Ecosystems Research, which has been established in
2016. She is a leading authority on arthropod vibrational communication and her
research is focused on processes shaping not only the evolution of vibrational
communication, but are also central to understanding the communication in general.
She also played an important role in developing the exploitation of vibrational signals
as a new, alternative, environmentally-friendly approach for managing insect pests. In
recognition of her ground-breaking studies she has been awarded international ‘Insect
Drummer Lifetime Achievement Award’ and the Miroslav Zei award for Exceptional
Scientific Achievements within the fields of Research at NIB.

Protokol za spremljanje populalcije roga¢a (Lucanus cervus), vrste evropskega varstvenega pomena, je bil prvi¢ predlagan v Spaniji,
vendar e bila njegova prva Sirsa uporaba za spremljanje rogaca izvedena v Sloveniji v okviru monitoringa hros¢ev na NIB, ki ima
dalet najdaljSo sistematitno ¢asovno serijo podatkov o populaciji rogaca v Evropi (foto: Al Vrezec).

The protocol for monitoring of the Stag Beetle (Lucanus cervus), species of European conservation concern, was first proposed in
Spain, but the first extensive use of it for monitoring of the species was conducted in Slovenia in the scope of beetle monitoring

at NIB, which has far the longest systematic time series of Stag Beetle data in Europe (Photo: Al Vrezec).
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KLJUCNE DEJAVNOSTI
ODDELKA

Na Oddelku za raziskave organizmov in ekosistemov
s temeljnimi in aplikativnimi raziskavami ustvarjamo
vrhunsko znanje, potrebno za celostno razumevanije
organizmov in njihove vloge v okolju — od nevronalnih
mehanizmov zaznavanja okolja in komunikacije med
celicami do evolucijskih procesov, ki so osnova biot-
ske raznovrstnosti in interakcij v ekosistemih. Nase
interdisciplinarno znanje in izkusnje uporabljamo za
predloge ucinkovitejSih in bolj trajnostnih posegov v
okolje.

Specifitna podrocja raziskav so naslednja:

* biotska raznovrstnost kopenskih in ekosistemov
celinskih voda, vklju¢no s podzemnimi ekosistemi;

* filogenija, taksonomija in biogeografija izbranih
skupin pajkov, rakov in vretencarijev;

e evolucija ekstremnih fenotipov;

e primerijalna genomika in izrazanje svilnih genov pri
pajkih;

* vibracijska komunikacija, v okviru katere analizira-
mo naravno vibracijsko zvogno krajino, preucuje-
mo komunikacijska omrezja, raziskujemo meha-
nizme proizvodnje vibracijskih signalov, analiziramo

vedenjske odzive ter izvajamo nevrobioloske in
ekofizioloske Studije;

e vpliv podnebnih sprememb na biotsko raznovr-
stnost;

* prilagojenost izbranih vrst na spremembe dejavni-
kov v okolju na osnovi ekofizioloskih studij;

* odnosi med tuje- in domorodnimi vrstami s podob-
nimi ekoloskimi nisami;

* medvrstne interakcije in kompleksni odnosi med
troficnimi nivoijj;

* medvrstne interakcije med ozko sorodnimi vrsta-
mi in posledice kompeticijskega izklju€evanija;

* plenilstvo in vloga konénih plenilcev v ekosistemih;

» populacijska kodinamika vrst v ekosistemu;

raziskave ekoloskih procesov v vodonosnikih;

biofilmi celinskih voda in njihov odziv na podnebne
spremembe in nova onesnazila (npr. mikroplasti-
ko);

pestrost, ekologija, monitoring in varovanje opra-
Sevalcev ter uporaba oprasevalcev v kmetijstvu;

biologija in ekologija hrostev s seznama vrst
evropskega varstvenega pomena;

interakcije ¢loveka z okoljem v travniskem in me-
stnem okolju;

razvoj alternativnih pristopov za nadzor Zuzel¢jih
skodljivcev;

razvoj naprednih metod monitoringa naslednje ge-
neracije, vklju¢no z okoljsko DNA;

varstvena genomika dvozivk, plazilcev in rib;

ohranjanje ogrozenih vrst in njihovih Zivljenjskih
okolij (na regionalni in globalni ravni) z ocenami nji-
hove ogrozenosti, predlogi za izboljSanje stanja ter
izobrazevanije in osvesctanje javnosti o biotski ra-
znovrstnosti.

KEY ACTIVITIES
OF THE DEPARTMENT:

Through basic and applied research, the Department
of Organisms and Ecosystems Research creates
top-level knowledge necessary for comprehensive
understanding of organisms and their role in the en-
vironment - from neural mechanisms underlying
perception of the environment and intercellular com-
munication to evolutionary processes creating bio-
logical diversity and interactions in ecosystems. We
use our interdisciplinary know-how to propose more
effective and more sustainable nature conservation
approaches.

Our specific areas of research include:

e biodiversity of terrestrial and freshwater ecosys-
tems, including underground ecosystems;

» phylogeny, taxonomy and biogeography of select-
ed groups of spiders, crustaceans and verte-
brates;

e evolution of extreme phenotypes;

e comparative genomics and expression of silk
genes in spiders;

e vibrational communication, where we analyse the
natural vibrational soundscape, study communi-
cation networks, explore the generation mecha-
nisms of vibration signals, analyse behavioural
responses and perform neurobiological and eco-
physiological studies;

e impacts of climate change on biodiversity;

e adaptation of selected species to changes in envi-
ronmental factors based on eco-physiological
studies;

e relationships between non-native and indigenous
species with similar ecological niches;

e interspecific interactions and complex relation-
ships between trophic levels;

e interspecific interactions between closely related
species and effects if competitive exclusion;

predation and the role of top predators in ecosys-
tems;

population co-dynamics of species in ecosystems;
ecological processes in aquifers;

impact of climate change and newly emerging pol-
lutants (i.e. microplastics) on freshwater biofilms;

diversity, ecology, monitoring and protection of
pollinators and their use in agriculture;

biology and ecology of beetles from the Natura
2000 European list of species of European con-
servation importance;

human interaction with the environment in grass-
land and urban environments;

development of alternative approaches for the
control of insect pests;

development of next-generation monitoring ap-
proaches including environmental DNA;

conservation genomics of amphibians, reptiles
and fish;

protection of endangered species and their habi-
tats (nationally and globally) and assessment of
their conservation status, proposals of the status
improvement, as well as education about the im-
portance of biodiversity.
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GLAVNI DOSEZKI
V LETU 2021

V vodilni reviji sistematske in evolucijske biologije Sy-
stematic Biology je bil objavljen ¢lanek, ki soustvarija
trende v Zivalski sistematiki, ki odlo¢no prehaja od fi-
logenij, ki temeljijo na pescici genetskih markerjev
proti filogenomiki, ki temelji na nukleotidnih podatkih
stotine genov, razprsenih po celotnem genomu. V
studiji z naslovom Filogenomska analiza ultra-ohra-
njenih elementov razresi evolucijsko in biogeograf-
sko zgodovino ¢lenjenih pajkov so avtorii rekonstrui-
rali biogeografske vzorce segmentiranih pajkov
(Liphistiidae) skozi 100 milijonov let evolucijske zgo-
dovine z analizo 2765 genetskih markerjev, pridoblje-
nih z metodo ultra-ohranjenih genomskih elementov
(UCE). Filogenije na osnovi metode UCE predstavljajo
velik preskok v robustnosti in ponovljivosti ter tako
podajajo odlino osnovo za natanénejSe evolucijske
analize lastnosti organizmov in s tem preizkuse biolo-
gkih napovedi.

Ljudje v okolju zaznavamo mehanske signale, ki se
prenasajo prek trdne snovi, skoraj izklju¢no z upora-
bo specializiranih naprav, zato so se pri kopenskih
habitatih raziskave do zdaj osredotocale izkljuéno na
zvotno krajino, hkrati pa je bil ekoloski vidik vibracij-
ske komunikacije skoraj povsem spregledan. V nasi
raziskavi, objavljeni v reviji iScience, smo opisali vi-
bracijsko krajino v travniskem habitatu in pokazali, da
je vibracijska krajina zanesljiv vir informacij v okolju
ter razsirja nase razumevanije ekoloskih in evolucij-
skih procesov. Rezultati so razkrili, da je vibracijska
krajina posneta na travniskih rastlinah dinamictno,
nizkofrekvencéno okolje, bogato z vibracijskimi signali,
znatilnimi za vrsto. Sestava vibracijske krajine se je
med letom spreminjala ter je bila odvisna tudi od ra-
stlinske vrste in lokacije rastline znotraj travnika. Cla-
ni vibracijske zdruzbe so se izogibali medsebojnemu
motenju predvsem tako, da so si razdelili vibracijski
prostor v ¢asu.

Za spremljanje upadanja biotske raznovrstnosti je
potrebno mednarodno sodelovanje pri monitoringu
ogrozenih vrst. Ljubiteljska znanost ima lahko pri
tem klju¢no vlogo, vendar vetina teh dejavnosti delu-
je zgolj na nacionalni ravni. V reviji Insects smo poro-
¢ali o vzpostavitvi in prvih rezultatih Evropske mreze
za monitoring rogaca (Lucanus cervus) po usklaje-
nem protokolu. Protokol je osnovan na vecernem
transektnem popisu, ki je bil prvi¢ predlagan v Spani-
ji, vendar je bila njegova prva Sirsa uporaba za spre-
mljanje rogaca izvedena v Sloveniji (NIB), ki ima dale¢
najdaljso sistemati¢no tasovno serijo podatkov o po-
pulaciji rogaca v Evropi. Mednarodna mreza je bila
vzpostavljena leta 2016 in danes vkljucuje 14 drzav,
vendar z velikimi razlikami glede intenzivnosti popi-
sov. Po evropskih regijah smo ugotovili razlike v Ste-
vilu zabelezenih rogacev in razlike v fenologiji glede
na temperaturo. Za mednarodno sodelovanje in
upravljanje s podatki je bistven mednarodni standar-
diziran protokol, analize pa je najbolje izvajati na med-
narodni ravni.

Za ublazitev upadanja Stevila oprasevalcev v kmetij-
ski krajini je nujno vklju¢evanje kmetov, da sprejmejo
oprasevalcem prijazno kmetijsko prakso. Vendar pa
se znanje, dojemanije in ukrepi kmetov za podporo
oprasevalcem ter njihova skladnost z znanstveno
podprtim znanjem in priporocili ocenjujejo zgolj red-
ko. Da bi zapolnili to vrzel v znanju, smo v €lanku za
revijo Global Ecology and Conservation skupaj s so-
delavci iz 11 drzav predstavili rezultate intervjujev s
560 kmeti. Skoraj polovica je v zadnjih desetih letih
spremenila prakso v zvezi z upravljanjem populacij
oprasevalcev na kmetiji, kmetijske prakse pa so se
med drzavami zelo razlikovale. NaSe ugotovitve pou-
darjajo pomen preutevanja lokalnega znanja kot
klju€nega dejavnika za sooblikovanje lokalno prilago-
jenih ukrepov za oprasevalcem bolj prilagojeno pride-
lavo hrane.

MAJOR ACHIEVEMENTS
IN 2021

In the leading journal of systematic and evolutionary
biology, Systematic Biology, an article outlined the
current trends in animal systematics, a field that is
resolutely moving from phylogenies based on a
handful of markers to phylogenomics based on nu-
cleotide data of hundreds of genes scattered
throughout the genome. In this study, titled “Phylog-
enomic analysis of ultraconserved elements re-
solves the evolutionary and biogeographic history of
segmented trapdoor spiders”, the authors recon-
structed biogeographic patterns of segmented trap-
door spiders (Liphistiidae) over 100 million years of
evolutionary history by analysing nucleotide data
from 2765 genes obtained by ultra conserved
genomic elements (UCE). Phylogenies obtained
through UCE methodologies represent a huge leap in
robustness and repeatability, thus presenting an ex-
cellent basis for more accurate evolutionary analy-
ses of organismal traits, and with it, biological pre-
dictions.

Humans detect mechanical signals transmitted
through a solid medium (i.e. substrate), almost ex-
clusively with the aid of specialised equipment and
consequently, so far in terrestrial habitats the re-
search was focused almost exclusively on sound-
scape, while the ecological context of vibrational
communication has been overlooked up to now. In
our study published in the journal iScience, we
showed that the vibroscape is a reliable source of in-
formation in the environment and expands our un-
derstanding of ecological and evolutionary process-
es. Our results revealed that the vibroscape recorded
on plants in a temperate hay meadow is a dynamic
low-frequency world, rich in species-specific vibra-
tional signals. The overall vibroscape composition
changed throughout the season and also depended
on the plant species, as well as on the spatial posi-
tion of individual plants within the meadow. Within
the studied community, vibrationally signalling spe-
cies sharing this communication channel avoided in-
terference primarily by partitioning vibrational space
on a fine temporal scale.

To address the decline in biodiversity, international
cooperation in monitoring of threatened species is
needed. Citizen science can play a crucial role in
achieving this challenging goal, but most citizen sci-
ence projects have been established at national or
regional scales. In the journal Insects, we reported
on the establishment and initial findings of the Euro-
pean Stag Beetle Monitoring Network (ESBMN), an
international network of Stag Beetle (Lucanus cer-
vus) monitoring schemes using the same protocol.
The protocol used evening transect walk that was
first proposed in Spain, but the first extensive use of
it for monitoring of the Stag Beetle was conducted in
Slovenia (NIB), which has, by far, the longest system-
atic time series of Stag Beetle data in Europe. The
international network started in 2016 and currently
includes 14 countries but with a strong variation in
output. We found differences across European re-
gions in the number of stag beetles recorded, related
to phenology and temperature. An international
standardised protocol is essential for international
collaboration and data management, and analysis is
best performed at international level.

Mitigating pollinator declines in agricultural land-
scapes requires the involvement of farmers to adopt
pollinator-friendly management. However, farmer
knowledge, perceptions and actions to support on-
farm pollinators and their alignment with science-
based knowledge and recommendations are rarely
evaluated. To close this knowledge gap, together
with collaborators from 11 countries, we published
the results of interviews with 560 farmers in the
journal Global Ecology and Conservation. Almost
half of the farmers had changed on-farm pollination
management in the past 10 years and farm practices
differed greatly between countries. Our findings
highlight the importance of studying local knowledge
as a key to co-design locally-adapted measures to
facilitate pollinator-integrated food production.
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Ceprav je hila okuzba z virusom herpesa pri sovah
opisana kot zelo smrtonosna bolezen, je zelo malo
podatkov o prisotnosti virusa herpesa in njegovem
moznem vplivu na Zive sove v naravi. Nasa studija,
objavljena v reviji Animals, je bila prva, ki je odkrila
virus herpesa pri populaciji kozace (Strix uralensis), ki
ni kazala nobenih klinicnih znakov bolezni ali odsto-
panj pri razmnozevanju. Virus herpesa smo odkrili pri
odraslih kozatah in njihovih mladicih, pri lesni sovi
(Strix aluco) pa ne, teprav so bile v istem gnezdu in v
neposrednem stiku z okuzenimi kozatami. Viruse
herpesa smo odkrili tudi pri rumenogrlih misih (Apo-
demus flavicollis), ki so glavni plen obeh sov, vendar
so molekularne analize pokazale, da so bili virusi her-
pesa, odkriti pri glodavcih, drugacni od tistih pri so-
vah. Rezultati te Studije kazejo, da je virus herpesa
lahko latentno prisoten v populaciji kozace, lesne
sove pa, kot kaze, niso dovzetne za okuzbo, kar bi lah-
ko bilo povezano z njihovim polimorfizmom. Mali se-
salci otitno niso vir okuzbe z virusom herpesa pri
sovah, verjetna pot prenosa pa poteka intraspecific-
no, ve¢inoma z odraslih na mladice.

Prisotnost plastike v celinskih vodah je globalen pro-
blem, ki je slabo raziskan. V ¢lanku, objavljenem v
reviji Water research, smo porocali o tem, kako pri-
sotnost vlaken PET vpliva tako na kolonizacijske pro-
cese vodnih biofilmov v re¢nih sedimentih kot tudi na
njihovo sezonsko dinamiko. Ugotovili smo, da priso-
tnost vlaken PET v re¢nih sedimentih zavira mikrob-
no aktivnost, kar lahko negativno vpliva na samoci-
stilno sposobnost vodnih ekosistemov.

Bakterijska razgradnja plasti¢nih materialov je ena od
moznih resitev za globalen problem onesnazenja
okolja s plastiko. V reviji Science of the Total Enviro-
nment smo objavili pregleden ¢lanek, ki sistemati¢no
analizira sicer razprsene podatke o danes znanih mi-
krobih, ki so potencialno sposobni razgradnje plasti-
ke. Po sistemati¢nem pregledu 145 ¢lankov smo ugo-
tovili, da vetina bakterij pripada trem deblom:
Proteobacteria, Firmicutes in Actinobacteriain da so
bile te ve¢inoma izolirane iz mocno onesnazenih ob-
motij. Zaradi opazenega nestandardiziranega pristo-
pa pri poro¢anju o poskusih, povezanih s potencialno
bakterijsko razgradnjo, smo objavili tudi priporotila
za izboljsave.

Na prestizni lokaciji na Jakopicevem sprehajaliScu v
Tivoliju v Ljubljani smo pripravili zunanjo razstavo z
naslovom Biodiverziteta Slovenije, ki je vkljucevala
80 fotografij, natisnjenih v velikosti oglasne deske, s
kratkim besedilom, ki so predstavljale nekatere vr-
hunce slovenske biotske raznovrstnosti.

V okviru oddelka EKQOS vodimo Slovensko entomolo-
&ko drustvo Stefana Michielija. V letu 2021 smo bili
souredniki ene od stevilk revije Acta Entomologica
Slovenica, ki jo drustvo izdaja in ki je bila posvecena
rezultatom nasih raziskav hroscev iz seznama vrst
Natura 2000.

Znanstvenoraziskovalni center Slovenske akademije
znanosti in umetnosti (ZRC SAZU) podeljuje razisko-
valkam in raziskovalcem priznanja in nagrade za po-
membne dosezke pri razvoju humanisti¢nih, druzbo-
slovnih in naravoslovnih ved, s katerimi so prispevali
k uveljavitvi ZRC SAZU doma in v svetu. Zlati znak
ZRC SAZU letno prejme ena domaca ali tuja razisko-
valka oz. raziskovalec, ki sodeluje pri programih in
projektih ZRC SAZU, za vrhunske znanstvenorazisko-
valne rezultate. V letu 2021 je kot priznanje za vrhun-
ske znanstvene objave v zadnijih letih zlati znak prejel
nas sodelavec dr. Matjaz Kuntner, ki znanstveno delu-
je tako na ZRC SAZU kot NIB.

Although infection with herpesvirus in owls has com-
monly been described as a highly lethal disease,
there is very little information about the presence of
herpesvirus and its potential impact in living owls in
wild populations. Our study published in Animals was
the first that detected herpesvirus in a breeding pop-
ulation of Ural Owls (Strix uralensis), which showed
no clinical signs of illness nor productivity deviances.
Herpesvirus was detected in Ural Owl adults and
chicks, but not in Tawny Owls (Strix aluco), despite
the fact that they were in the same nest and in per-
sistent contact. Herpesviruses were also detected in
Yellow-necked Mice (Apodemus flavicollis) as both
owls’ main prey, but molecular analyses revealed
that the herpesviruses detected in rodents were dif-
ferent from those in owls. The results of this study
show that herpesvirus may be latently present in a
Ural Owl breeding population, while Tawny Owls
seems not to be susceptible to infection, which could
be related to their polymorphism. It seems that
small rodents are not a source of herpesvirus infec-
tion in owls and that the probable herpesvirus trans-
mission pathway takes place intraspecifically, most-
ly from adults to young.

The presence of plastic pollutants in freshwaters is a
global problem that is still poorly understood. In our
paper published in Water research, we present, how
the presence of PET fibres affected both colonisation
patterns and seasonal dynamics of aquatic biofilms
from river sediments. We found out that the pres-
ence of PET fibres inhibits microbial activity normal-
ly present in (with PET) uncontaminated river sedi-
ments, which may have negative impacts on
self-purification processes.

Bacterial degradation of plastic materials is one pos-
sible solution to the global problem of plastic pollu-
tion. We have published a review article in the journal
Science of the Total Environment that systematically
analyses currently scattered information on mi-
crobes that are potentially capable of degrading
plastics. After a systematic review of 145 papers, we
found that the majority of bacteria belong to 3 phyla:
Proteobacteria, Firmicutes and Actinobacteria, and
that these were mostly isolated from heavily pollut-
ed areas. Due to the observed non-standardised ap-
proach in reporting on experiments related to poten-
tial bacterial degradation, we have also published
recommendations for improvement.

On a prime location in Tivoli Park in Ljubljana, we pre-
pared an outdoor exhibition “Biodiversity of Slove-
nia”, which included 80 photos printed in a billboard
size with short text, representing some of the high-
lights of Slovenian biodiversity.

Within the Department, we manage the Slovenian En-
tomological Society Stefan Michieli. In 2021, we co-
edited one issue of Acta Entomologica Slovenica
published by the Society that was dedicated to our
research results on Natura 2000 beetle species.

The Scientific Research Center of the Slovenian Acad-
emy of Sciences and Arts (ZRC SAZU) awards re-
searchers with prizes and awards for important
achievements in the development of the humanities,
social sciences and natural sciences, with which they
have contributed to the establishment of ZRC SAZU
at home and abroad. The ZRC SAZU Golden Badge is
awarded to one domestic or foreign researcher per
year who participates in the programs and projects
of ZRC SAZU, for top scientific research results. In
recognition of the excellent scientific publications in
recent years, our colleague dr. Matjaz Kuntner, who
does scientific work both at ZRC SAZU and NIB, was
the recipient of this award in 2021.
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BIBLIOGRAFIJA
BIBLIOGRAPHY

43 Izvirni znanstveni tlanek Original Scientific Article
3 Pregledni znanstveni ¢lanek Review Article
2 Kratki znanstveni prispevek Short Scientific Article

18  Strokovni ¢lanek Professional Article

15 Poljudni ¢lanek Popular Article
4 Objavljeni znanstveni prispevek na konferenci
Published Scientific Conference Contribution

Objavljeni povzetek znanstvenega prispevka na
konferenci (vabljeno predavanje) Published Scientific
Conference Contribution Abstract (invited lecture)

Objavljeni povzetek znanstvenega prispevka
na konferenci Published Scientific Conference
Contribution Abstract

Objavljeni povzetek strokovnega prispevka na
konferenci Published Professional Conference
Contribution Abstract

1 Samostojni znanstveni sestavek ali poglavije v
monografski publikaciji Independent Scientific

Component Part or a Chapter in a Monograph
33 Samostojni strokovni sestavek ali poglavije v
monografski publikaciji Independent Professional

Component Part or a Chapter in a Monograph
6 Intervju Interview
1 Bibliografija, kazalo ipd.
4 Drugi sestavni deli Other Component Parts

59 Znanstveni sestavek v slovariju, enciklopediji,
leksikonu Scientific Entry in Dictionary,

Encyclopaedia or Lexicon
1 Znanstvena monografija Scientific Monograph
2 Strokovna monografija Professional Monograph

2 Drugo utno gradivo Other Educational Material
1 Slovar, enciklopedija, leksikon, priro¢nik, atlas,
zemljevid Dictionary, Encyclopaedia, Lexicon,

Manual, Atlas, Map
1 Doktorska disertacija Doctoral Dissertation
1 Magistrsko delo Master’s Thesis

1 Kontno porotilo o rezultatih raziskav

Final Research Report
3  Elaborat, predstudija, Studija

Treatise, Preliminary Study, Study
12 Radijska ali televizijska oddaja
Radio or Television Broadcast

15 Druge monografije in druga zakljutena dela
Other Monographs and Other Completed Works
2 Radijski ali TV dogodek Radio or Television Event

8  Razstava Exhibition
1 Predavanije na tuji univerzi

Invited Lecture at Foreign University

8  Prispevek na konferenci brez natisa
Unpublished Conference Contribution

4 Drugaizvedena dela Other Performed Works

23 Urednistvo Editorship

Pragozdni rezervat Donacka gora je del obmocja Natura 2000 Boc-Haloze-Donacka gora. V okviru vecletnega naravovarstvenega
projekta » LIFE Integrirani projekt za okrepljeno upravljanje Nature 2000 v Sloveniji«, v katerem sodeluje NIB, na tem pilotnem
obmotju med drugim raziskujemo mocno ogrozenega hroscta brazdarija (Rhysodes sulcatus) (foto: Matjaz Bedjanic).

Old-growth forest reserve Donacka gora is part of the Natura 2000 site Bo¢-Haloze-Donacka gora. In frame of the multi-year
nature conservation project "LIFE Integrated project for enhanced management of Nature 2000 in Slovenia”, in which NIB
participates, we are also researching the highly endangered Wrinkled Bark Beetle (Rhysodes sulcatus) in this pilot area.

(Photo: Matjaz Bedjanic).




T
]
[
<
w
wu
w
[a
3]
=
w
—
w
>
94
o
[}
w
[m)]
Pz
<
93]
=
o
Pz
<
G}
[n
(@]
w
(@]
—
Pz
w
=
—
a4
<
o
w
[m]

ODDELEK ZA RAZISKAVE ORGANIZMOQOV IN EKOSISTEMOV

foto: Jernej Poljanar Photo: Jernej Polajnar

OSEBIE
STAFF

RAZISKOVALCI
RESEARCHERS
Bedjani¢, Matjaz
Bevk, Danilo

Blejec, Andrej
Brancelj, Anton
Candek, Klemen
Kuhelj, Anka
Kuntner, Matjaz
Mori, Natasa
Ogorelec, Ziga
Opalicki Slabe, Maja
Polajnar, Jernej
Simdi¢, Tatjana
Stankovi¢, David
Stritih Peljhan, Natasa
Tome, Davorin
Vrezec, Al

Zagar, Anamarija
Zuni¢ Kosi, Alenka

MLADI RAZISKOVALCI
YOUNG RESEARCHERS
Daj¢man, Urban
Janza, Rok

Loépez Diez, Juan José
Matjasic, Tjasa
Ratajc, Urska

Sturm, Rok

Yu, Kuang Ping

TEHNICNI SODELAVCI
TECHNICAL STAFF

Ambrozi¢ Ergaver, Spela

Jerebic, Andreja
Kapla, Andrej
Kocijancic, Stiven
Koderman, Blaz
Pibernik, Mojca

Milimetrski raki dvoklopniki (Ostracoda), ki jih v celoti prekriva dvodelna lupinica so pogosti prebivalci ribnikov in mlak, pa tudi izvirov
in podzemnih voda (foto: EKOS arhiv).

Small crustaceans (Ostracoda), which are completely covered by a two-part shell, are frequent inhabitants of fishponds and ponds,
as well as springs and groundwater (Photo: EKQS archive).
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VODJA: prof. dr. Marusa Pompe Novak
HEAD: Prof. Dr. Marusa Pompe Novak

Infrastrukturni center NIB (IC NIB) sestavljata dva programsko in organizacijsko
zakljutena centra: Infrastrukturni center Planta (IC Planta), ki deluje pod okriliem
Oddelka za biotehnologijo in sistemsko biologijo, in Infrastrukturni center MBP (IC MBP)
na Morski bioloski postaiji Piran (MBP). IC NIB sofinancira Agencija za raziskovalno
dejavnost RS prek infrastrukturnega programa NIB (IP NIB), v katerega je bilo leta 2021
poleg IC Planta in IC MBP vklju¢eno tudi vozliste evropske infrastrukture ELIXIR-SI
Sistemska biologija. Vsak del IC NIB ponuja uporabo opreme ter storitve javnemu in
zasebnemu sektorju.

The NIB Infrastructural Centre (IC NIB) consists of two distinct centres in terms of
programmes and organisation: Infrastructural Centre Planta (IC Planta), which is part
of the Department of Biotechnology and Systems Biology, and Infrastructural Centre
MBP (IC MBP) as part of Marine Biology Station Piran (MBP). The IC NIB is co-financed
by the Slovenian Research Agency through the NIB Infrastructural Programme

(IP NIB), which in 2021 also included a node of European infrastructure ELIXIR-SI
Systems Biology in addition to IC Planta and the IC MBP. Each part of the IC NIB offers
services and equipment to the public and private sector.

Aparatura KingFisher Apex (foto Marusa Pompe Novak)
KingFisher Apex instrument (Photo Marusa Pompe Novak)
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Aparatura za PCR v realnem ¢asu QuantStudio? Pro (foto Marusa Pompe Novak).
Real-time PCR instrument QuantStudio? Pro (Photo Marusa Pompe Novak).
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Veliko infrastrukturno opremo IC Planta so v letu
2021 sestavljali:

* presevni elektronski mikroskop (Talos L120C);

* presevni elektronski mikroskop (Philips CM100) s
CCD-kamerama (Gatan Orius SC200 in Gatan Bio-
Scan 792), ki je v solastnistvu Nacionalnega institu-
ta za hiologijo (NIB) in Oddelka za biologijo Biotehni-
ske fakultete (BF) Univerze v Ljubljani (UL);

* konfokalni stereomikroskop (Leica TCS LSI);

e aparature za PCR v realnem ¢asu (ABI 7900HT
Fast, Roche Light Cycler 480, ABI PRISM ViiA7, ABI
QuantStudio?7 Flex in ABI QuantStudio? Pro);

e aparature za digitalni PCR (Biorad QX100, Biorad
0X200, Biorad QXone in Fluidigm BioMark HD);

* robot za pipetiranje (Hamilton Microlab STARlet);

e sistem za hitro pripravo in koncentriranje bioloskih
vzorcev z moznostjo bioloskih analiz na gojiscih;

* komore za gojenje rastlin in tkivnih kultur (Kambic);
* komore za logeno gojenje rastlin (Kambic) in

e dva karantenska rastlinjaka.
Poleg tega je mogota tudi uporaba:

* spektrofluorometrov (SynergyMx, BioTek) in

* sistema za identifikacijo bakterij z analizo celi¢nih
mascobnih kislin s plinsko kromatografijo (Sher-
lock Microbial Identification System), ki je trenutno
na Biotehniski fakulteti (BF) Univerze v Ljubljani
(UL).

Veliko infrastrukturno opremo IC MBP so v letu 2021
sestavljali:

» raziskovalno plovilo Sagita s sodobno navigacijsko
in raziskovalno opremo, razlicnimi vzorcevalniki,
akusti¢nim tokomerom in sodobno multiparame-
tricno sondo;

» oceanografska boja Vida z meteoroloskimi meril-
nimi instrumenti, multiparametriénimi sondami in
akusti¢nim tokomerom;

e manijse plovilo Carolina;
¢ visokofrekvencni radar Wera;

o vrsti¢ni elektronski mikroskop - SEM (Tescan MIRA
LMU) in

* aparatura za pomnozevanje DNA v realnem ¢tasu
(Thermo Fisher QuantiStudio 3).

IC Planta je podpora raziskovalni dejavnosti, ministr-
stvom, inSpektoratom in drugim drzavnim organom,
podjetiem in pedagoski dejavnosti. Vsa velika infra-
strukturna oprema IC Planta je tehnolosko izjemno
zahtevna ter skrbno, redno in strokovno vzdrzevana.
Veliko infrastrukturno opremo IC Planta uporabljajo
tudi uporabniki iz drugih organizacij. Za pogoste upo-
rabnike so organizirani teCaji za uporabo opreme,
mogoca pa je tudi njena uporaba v obliki storitev in
narocil analiz.

IC MBP je podpora raziskovalni in aplikativni dejavno-
sti za ministrstva in druge drzavne organe ter peda-
goskim dejavnostim MBP. Tehnologko napredna opre-
ma omogocta najsodobnejSe raziskave na moriju in
uvrseéa IC MBP med vodilne raziskovalne centre na
obmotju Sredozemlja. MBP je tudi Nacionalni podat-
kovni center za morske podatke (NODC). Infrastruk-
tura IC MBP zagotavlja visoko kakovost podatkov o
stanju na morju, ki so na voljo v skoraj realnem ¢asu.

Tematike raziskav in analiz, za katere se je uporablja-
la velika infrastrukturna oprema IC NIB, so bile izje-
mno raznovrstne. Veliko Stevilo uporabnikov in ra-
znovrstnost tematik kaZzeta na izjemen pomen
vsehine IP NIB za slovenski prostor, in sicer na zelo
raznovrstnih podrocjih raziskovalnega dela ter apli-
kacij pri delu za podietja, drzavne in vladne organe in
resorije ter za pedagosko delo.

In 2021, the large infrastructural equipment of IC
Planta consisted of:

* Transmission electron microscope (TEM) (Talos
L1200);

e Transmission electron microscope (TEM) (Philips
CM100) with two CCD cameras (Gatan Orius
SC200 and Gatan BioScan 792), co-owned by NIB
and the Department of Biology at the Biotechnical
Faculty of the University of Ljubljana;

* Confocal stereomicroscope (Leica TCS LSI);

¢ Real-time PCR instruments (ABI 7900HT Fast, Ro-
che Light Cycler 480, ABI PRISM ViiA7, ABI Quant-
Studio7 Flex and ABI QuantStudio7 Pro);

* Digital PCR instruments (Biorad QX100, Biorad
0X200, Biorad QXone and Fluidigm BioMark HD);

* Robot for pipetting (Hamilton Microlab STARLet);

e System for rapid preparation and concentration of
biological samples with the possibility of biologi-
cal analysis on the media;

e Growth chambers for plant and tissue culture bre-
eding (Kambic);

e Plant growth chambers for separate breeding
(Kambig);

e Two quarantine greenhouses.

Additionally, it is possible to use:

* Spectrofluorimeters (SynergyMx, BioTek) and

e the system for the identification of microorgani-
sms using fatty acid methyl ester analysis by gas
chromatography (Sherlock Microbial Identification
System) that is at the moment located at the Bio-
technical Faculty of the University of Ljubljana.

In 2021, the large infrastructural equipment of the IC
MBP consisted of:

e Sagita research vessel with modern navigation
and research equipment, various samplers, an
acoustic current meter and a modern multipara-
metric CTD probe;

* Vida oceanographic buoy with meteorological me-
asuring instruments, multiparametric CTD probes
and an acoustic current meter;

e (arolina smaller vessel;
e Wera high-frequency radar;

e Scanning electron microscope - SEM (Tescan MIRA
LMU)

e Real-time PCR instrument (Thermo Fisher Quant-
Studio3)

IC Planta supports research activities, ministries, in-
spection and other state bodies, enterprises and
educational activities. All IC Planta’s large infrastruc-
tural equipment is technologically highly advanced
and carefully, regularly and professionally maintain-
ed. IC Planta’s large equipment is also used by other
organisations. Training courses in equipment use are
organised for frequent users, but it is also possible
to use the equipment on a service-based system or
for individual analysis orders.

The IC MBP supports research and applied activities
for ministries and other state bodies as well as edu-
cational activities carried out at the MBP. The techno-
logically advanced equipment enables state-of-the-
-art research at sea and places IC MBP among the
leading centres in the Mediterranean. The MBP ser-
ves as the National Oceanographic Data Centre
(NODC). The IC MBP’s infrastructure ensures high-
-quality data on sea conditions that is available in
near real-time.

The subjects of research and analyses carried out by
the IC NIB’s large infrastructural equipment were
extremely diverse. The large number of users and
the diversity of subjects demonstrate the exceptio-
nal significance of IP NIB-based content for the Slo-
venian area in a wide variety of research work fields
and applications in work for companies, state and
government bodies, line ministries and for pedagogi-
cal work.
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IP NIB je tudi v letu 2021 zagotavljal sodelovanje med
raziskovalci razlicnih raziskovalnih programov, pro-
jektov in institucij ter tudi povezovanije raziskovalcev
z uporabniki raziskav iz vrst drugih proracunskih upo-
rabnikov in industrije ter stik s pedagoskim proce-
som. IP NIB je v letu 2021 prav tako pomenil osnovo
za sodelovanie pri evropskih in drugih mednarodnih
projektih. S sodobno in dobro vzdrzevano (skladno s
standardom IS0 17025) raziskovalno opremo IP NIB
so se izvajali tudi projekti, katerih naro¢niki so bila
podijetija, ki pritakujejo dokazila o nadzoru kakovosti
za izvajanje storitev. Oprema IC NIB je bila tudi podpo-
ra tehnoloskemu razvoju in razvoju metod ter izvaja-
nju specializiranih analiz.

IC NIB svojo veliko infrastrukturno opremo redno do-
polnjuje in posodablja. V letu 2021 je IC Planta svojo
opremo dopolnil z visoko pretocnim sistemom za
izolacijo, detekcijo in kvantifikacijo nukleinskih kislin,
ki omogocta avtomatizirano ekstrakcijo nukleinskih
kislin in verizno reakcijo s polimerazo v realnem ¢asu
in je sestavljena iz dveh modulov, med seboj poveza-
nih v funkcionalno celoto. Prvi modul sistema pred-
stavlja ucinkovit avtomatiziran/robotiziran sistem za
ekstrakcijo nukleinskih kislin, beljakovin in celic, King-
Fisher Apex, ki ga lahko upravljamo z zaslonom na
dotik. KingFisher Apex je najnovejsa izvedba siste-
mov KingFisher in se odlikuje po preprostejsi uporabi,
izboljSani zmogljivosti in prilagodljivosti. Sistem te-
melji na magnetnem lo€evaniju vezanih tar¢nih mole-
kul in je tako primeren za razli¢ne tipe vzorcev. Delo-
vanje temelji na prenasanju tar¢nih molekul med
razlicnimi raztopinami, kar omogoca dobro cis¢enje
in ponovljive rezultate. Drugi modul sistema predsta-
vlja aparatura za PCR v realnem ¢asu QuantStudio?
Pro, ki omogota izvajanije verizne reakcije s polimera-
zo v realnem ¢asu (kvantitativni PCR, gPCR) in nakna-
dno PCR-analizo. Za vzbujanje fluorescentnih barvil
uporablja mocan vir svetlobe, in sicer dolgoZivo belo
diodo ter dve posebni lo¢eni opti¢ni namizji in poseb-
ne polprepustne lece s po Sestimi opti¢no locenimi
vzbujevalnimi filtri ter Sestimi emisijskimi filtri, kar
omogoca natancno razlikovanje med razli¢nimi fluo-
rescentnimi barvili. Za zaznavanje fluorescence upo-
rablja CCD-kamero. Aparatura omogoca eno- ali vec-
barvno zaznavanije (single ali multiplex kvantitativne

reakcije). Sistem je zelo obcutljiv in omogoca zazna-
vanje ene kopije tartnega zaporedja v reakcijski me-
sanici. Linearnost je zagotovljena prek desetih logari-
temskih redov.

V letu 2021 je IC MBP v okviru projekta RI-SI-2 Life-
Watch (MIZS in Kohezijski sklad) nadgradil vrsticni
elektronski mikroskop (SEM) s sisternom za naprase-
vanje in nanasanije kovin, rotacijsko ¢rpalko in uparijal-
nikom ogljika z indikatorjem LED, ki bo omogotil dehi-
dracijo vzorcev, kar pomeni, da bo mogoca analiza
organizmov, ki nimajo trdne zunanje strukture. Razi-
skovalna oprema je zdaj popolnoma nadgrajena in
funkcionalna, kar omogocta celotnemu institutu, ki je
¢lan konzorcija LifeWatch-SI, da se Se bolj vkljuci v
delovanje LifeWatch-ERIC. Kupljeno opremo so upo-
rabljali domati in tuji raziskovalci, tehni¢no osebje ter
stevilni Studenti z Univerze na Primorskem in tujih
univerz.

V letu 2021 je IC MBP zagotavljal tehnitno pomot
Enoti pPLAST, ki sluzi kot podpora za izvajanje dejav-
nosti ciljnega raziskovalnega programa V1-2040 Za-
gotovimo.si hrano za jutri z naslovom Pirati plastike
— dajmo, Evropa; mladi skupnostni znanstveniki z mi-
sijo pridobivanja podatkov in Sirjenja znanja o onesna-
Zenosti rek s plastiko in mikroplastiko. Projekt je vpet
v mednarodni prostor, saj so se k izvajanju skupne
akcije zavezale drzave, ki predsedujejo Svetu EU v
drugi polovici leta 2020 in v letu 2021 (Nemtija, Por-
tugalska in Slovenija).

In 2021, the IP NIB continued to ensure cooperation
among the researchers of various research pro-
grammes, projects and institutions as well as the
networking of researchers with the research users
from among other budget users and the industry and
contact with the pedagogical process. The IP NIB con-
tinued to serve as the basis for cooperation in Euro-
pean and other international projects in 2021. The
modern and well-maintained (pursuant to ISO 17025)
IP NIB research equipment was also used to carry
out other projects for companies that expect evi-
dence of quality control for the provision of services.
IC NIB equipment also served as support for techno-
logical development, the development of methods
and the performance of specialised analyses.

The IC NIB regularly supplements and updates its
large infrastructural equipment. In 2021, IC Planta
supplemented its equipment with a new High
Throughput System for Nucleic Acid Isolation, Detec-
tion and Quantification that enables automated nu-
cleic acid extraction and real-time polymerase chain
reaction, and consists of two modules interconnect-
ed to form a functional unit. The first module of the
system is the KingFisher Apex, an efficient automat-
ed/robotic nucleic acid extraction system for nucleic
acid, protein and cell extraction. KingFisher Apex is
the latest version of the KingFisher systems and is
distinguished by its ease of use, improved perfor-
mance and flexibility. The system is based on mag-
netic separation of bound target molecules and is
therefore suitable for a wide range of sample types.
The principle of operation is based on the transfer of
target molecules between different solutions, re-
sulting in good cleaning and reproducible results. The
second module of the system is real-time PCR instru-
ment QuantStudio? Pro, which allows real-time poly-
merase chain reaction (quantitative PCR, gPCR) and
post-PCR analysis. It uses a powerful light source for
excitation of the fluorescent dyes, namely a long-
lived white diode and two special separate optical
tables and special semi-transparent lenses with six
optically separate excitation filters and six emission
filters each, which allow accurate discrimination be-
tween the different fluorescent dyes. It uses a CCD

camera to detect fluorescence. The instrument al-
lows single or multiplex detection (single or multi-
plex quantitative reactions). The system is very sen-
sitive, allowing the detection of 1 copy of the target
sequence in the reaction mixture. Linearity is guaran-
teed over 10 logarithmic orders.

In 2021, with financial support from the RI-SI-2 Life-
Watch project (MIZS and EU Cohesion Fund), the IC
MBP upgraded its scanning electron microscope
(SEM) with a metal atomisation and deposition sys-
tem, a rotary pump, and a carbon evaporator with
LED indicator to allow dehydration of samples so
that organisms without a solid external structure
can be analysed. The research equipment has thus
been further upgraded and is now fully functional,
allowing the entire institute, which is a member of
the LifeWatch-SlI consortium, to be even more in-
volved in the operation of LifeWatch-ERIC. The ac-
quired equipment has been used by domestic and
foreign researchers and students of Slovenian and
foreign universities. Among them are numerous do-
mestic and foreign researchers, technical staff and
students of the University of Primorska.

In 2021, IC MBP underpin the pPLAST unit, which sup-
ports the implementation of the activities of the tar-
geted research programme V1-2040 “Let.us.get.
ourselves.food.for.tomorrow” entitled “Plastic Pi-
rates — Go Europe; young Citizen Scientists with a
mission to collect data and disseminate knowledge
about plastic and microplastic pollution of rivers”.
The project is international, as the three countries
holding the EU Presidency in the second half of 2020
and in 2021 (Germany, Portugal and Slovenia) have
committed to a joint action.
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ELIXIR-SI Sistemska biologija je v letu 2021 prevzel
naloge, ki jih je do konca leta 2020 opravljalo sloven-
sko vozlisce ISBE.SI, saj je s koncem leta 2020 evrop-
ska infrastrukturna mreza ISBE.EU prenehala obsta-
jati. Na evropski ravni se je zato znotraj ELIXIR.eu
ustanovila skupnost Systems Biology Community. To
je omogotilo, da se bo delo, ki ga je do konca leta
2020 opravljal ISBE, nadaljevalo. Ker sta infrastruk-
turi ELIXIR in ISBE v veliki meri sorodni, pri ¢emer je
ELIXIR osredotocena na podatke za Zivljenje, ISBE pa
na modele za Zivljenje, prehod dejavnosti pod novo
okrilje ne predstavlja vecjih sprememb. Strateski cilj
tako ostaja povezava podrocij delovanija, orodij in po-
datkov pri modeliranju in integraciji podatkov razlic-
nih virov in podrotij, skrbnistvu podatkov in modelov,
razvoju metodologij za pridobivanje kvantitativnih bi-
oloskih podatkov, standardizaciji in izobrazevanju.
Zdruzitev ELIXIR in ISBE bo to Se pospesila, saj bo po-
vezovanje podatkov z modeli omogotilo, da se bo iz
podatkov dobilo kar najve¢, medtem ko bo povezova-
nje modelov s podatki povzrotilo, da se bo podatke
zbiralo z mislimi na njihovo uporabo v sistemski bio-
logiiji, s tem pa mo¢no popravilo mo¢ njenih matema-
tiénih modelov. Na tak nacin bo od zdaj naprej sku-
pnost za sistemsko biologijo znotraj infrastrukture
ELIXIR omogocala znanstvenikom, ki delujejo na po-
drotju raziskav ved o zivljenju in medicine, prehod s
klasitnega na celosten pristop, ki omogoca razume-
vanje in resevanje kompleksnih bioloskih problemov
na podrogjih od medicine do pridelave hrane in indu-
strijske biotehnologije. Z vklju¢enostjo v infrastruktu-
ro za sistemsko biologijo bo slovenski znanstveni in
tehnoloski prostor stalno na vrhuncu znanja, kar bo
pripomoglo k vegji konkurentnosti in prebojnosti
obeh sektorijev.

In 2021, ELIXIR-SI Systems Biology took over the
tasks that were until the end of 2020 performed by
the Slovenian node ISBE.SI, because the European
Research Infrastructures ISBE.EU does not exist any-
more since the end of 2020. Therefore at European
level, the Systems Biology Community has been es-
tablished within ELIXIR.eu. This has allowed the work
carried out by ISBE until the end of 2020 to be con-
tinued. As the ELIXIR and ISBE infrastructures are
largely related, with ELIXIR focusing on data for life
and ISBE on models for life, the transition of activi-
ties under the new umbrella does not represent a
major change. The strategic objectives thus remain
the integration of the fields of activity, tools and data
in modelling and data integration across sources and
domains, data and model curation, development of
methodologies for quantitative biological data gen-
eration, standardisation and education. The integra-
tion of ELIXIR and ISBE will further accelerate this, as
integrating data with models will allow to get the
most out of data, while integrating models with data
will lead to data being collected with their use in sys-
tems biology in mind, thus greatly correcting the
power of its mathematical models. In this way, the
Systems Biology community within ELIXIR will now
enable scientists working in life sciences and medical
research to move from a classical to an integrated
approach, enabling them to understand and solve
complex biological problems in fields ranging from
medicine to food production and industrial biotech-
nology. By being part of the systems biology infra-
structure, the Slovenian science and technology
landscape will be permanently at the cutting edge of
knowledge, contributing to the competitiveness and
breakthrough of both sectors.

E NIB INFRASTRUCTURAL CENTRE

INFRASTRUKTURNI CENTER NIB
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llustracija iz Abbildung der inn und auslandischen Baume, Stauden und Strauche... herausgegaben von Franz Johann Schulz.
Zweiter Band. Wien: Sammer, 1792 (Zbirka redkih in dragocenih knijig Bioloske knijiznice, foto: Barbara Cernac).

Illustration from Abbildung der inn und auslandischen Baume, Stauden und Strauche... herausgegaben von Franz Johann Schulz.
Zweiter Band. Wien: Sammer, 1792 (Rare and valuable books collection, The Biology Library, Photo: Barbara Cernat).
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BIOLOSKA KNJIZNICA

Bioloska knijiznica je specialna in visokoSolska javno
dostopna knijiznica. Delujemo v okviru Nacionalnega
inStituta za biologijo in Oddelka za biologijo Bioteh-
niske fakultete Univerze v Ljubljani ter se kot pod-
porna in servisna sluzba vklju¢ujemo v raziskovalne,
razvojne in pedagoske dejavnosti obeh ustanov. Nasa
knjiznicna zbirka obsega 79.382 znanstvenih knijig,
znanstvenih revij, zakljuénih del Studija ... Nasi tipi¢ni
uporabniki so raziskovalci, univerzitetni predavatelji
in Studentje s podrotja biologije in sorodnih ved. Na
voljo pa smo tudi najsirsi javnosti. Delujemo na dveh
lokacijah: v Bioloskem sredis¢u v Ljubljani in na Mor-
ski bioloski postaiji Piran.

STORITVE

* hranjenje, vzdrzevanje in dopolnjevanje knjiznicne
zbirke;

» zagotavljanje spletnega dostopa do e-revij, e-knijig
in baz podatkov: dogovori in sodelovanje z nabav-
nimi konzorciji, tehni¢no urejanje dostopov, oddal-
jeni dostop do e-virov;

e vzdrzevanje in dopolnjevanije knijizni¢nega katalo-
ga v sistemu COBISS;

* izposoja gradiva notranjim in zunanjim uporabni-
kom, sprejemanje rezervacij in narotil gradiva
(tudi preko spletne storitve »Moja knjiznica«);

» medknijizni€na izposoja: dobava gradiva iz knjiznic
v Sloveniji in tujini;

e pomot in informacijska podpora nasim uporabni-
komn;

* informacijske storitve: izdelovanje analiz, statistik
in letnih porocil za oceno raziskovalne uspesnosti;

* referencne storitve: iskanije literature v Cobissu in
drugih katalogih, v bazah podatkov, e-revijah, re-
pozitorijih ...

* bibliografije raziskovalcev in ocenjevanje razisko-
valne uspesnosti: izdelovanje bibliografij razisko-
valcev sistemu COBISS in sodelovanije pri vredno-
tenju raziskovalne uspesnosti v sistemu SICRIS za
zaposlene v obeh mati¢nih ustanovah;

izobrazevanje uporabnikov o uporabi storitev
knjiznice in v samostojnem iskanju informacij po
nasi knijiznicni zbirki in elektronskih informacijskih
virih;

tehnicni pregled oblike zaklju¢nih del Studentov
Oddelka za biologijo Bioteniske fakultete Univerze
v Ljubljani in pregled nalog s protiplagiatorskim
programom Turnitin;

tehni¢ni pregled znanstvenih knijig v pripravi za ob-
javo;

svetovanje kandidatom za izvolitve v habilitacij-
skih postopkih in tehnicni pregledi njihovih vlog;
svetovanije avtorjem priizboru revije ali zalozbe za
objavo, preverjanje potencialno predatorskih revij
in zalozb;

svetovanije avtorjem pri objavljanju v odprtem do-
stopu: pri odlocitvi za zeleno ali zlato odprto obja-
vo, preverjanje politik zaloznikov, znizevanje stros-
kov APC ...

vnosi objav v polnem besedilu v repozitorij Nacio-
nalnega instituta za biologijo (DiIRROS) in Repozi-
torij Univerze v Ljubljani (RUL) ob spostovaniju
avtorskega prava in zahtev zaloznikov;

izmenjava revij za Acta Biologica Slovenica (nek-
danji Bioloski vestnik) in Natura Sloveniae s
stevilnimi  slovenskimi in  tujimi partnerskimi
ustanovami;

vzdrzevnje spletnega mesta in Facebook profila
za ve¢ informacij o Bioloski knjiznici in aktualnem
dogajaniju v slovenski biologiji;

titalnica: 67 mest za tihi studij;

dostop do racunalnikov, moznost povezave v
brezziéno omrezje (Eduroam).

The Biology Library is special (research) and aca-
demic library. We work for National Institute of Biol-
ogy and Department of Biology, Biotechnical Faculty,
University of Ljubljana like the support service. In
this way the Library participates in all the functions,
research and educational processes of both institu-
tions. The Library holds 79.382 scientific books,
journals, theses... Our tipical users are researchers,
profesors and students from the field of biology and
related scientific fields. But we are also open to wide
public. The Library spreads out in two locations: in
Ljubljana, The Biology Centre Building and in Piran,
The Marine Biology Station.

SERVICES

e library collection keeping;

* online access to e-journals, e-books and databas-
es: arrangements, cooperation and participation in
library purchasing consortia, online access set-
ting, remote access to e-resources;

e library catalogue in the COBISS system keeping;

e loan: borrowing, reserving, ordering library mate-
rials (also via the online service “My Library”);

e interlibrary loan: ordering and access to literature
from Slovenian and foreign libraries;

e helpdesk: collection and distribution of informa-
tion to our users;

* information service: production of analyses, sta-
tistics and annual reports for evaluation of scien-
tific efficiency;

e reference service: literature search in Cobiss and
other catalogues, databases, e-journals, reposito-
ries ...

e researchers’ bibliography and evaluation of scien-
tific efficiency: keeping the bibliography of publi-
cations in the Cobiss system and evaluation of sci-
entific efficiency in the Sicris system for all
researchers employed in the National Institute of
Biology and the Department of Biology;

train users to use library services and to indepen-
dently search for information in our library collec-
tion and electronic information sources;

technical review and examination with Turnitin
(Academic Plagiarism Detector) of master’s the-
ses and dissertations prepared by students of the
Department of Biology, Biotechnical Faculty, of
the University of Ljubljana;

technical reviewing of scientific books in the pub-
lishing process;

advising candidates in habilitation procedures and
technical review of their applications;

advising authors on selecting journals or publish-
ers for publication, screening for potentially pred-
atory journals and publishers;

advising authors on publishing in open access:
green or gold open access, reviewing publisher’s
policies, reducing APC costs ...

entering full-text publications into the repository
of the National Institute of Biology (DIRROS) and
the Repository of the University of Ljubljana
(RUL), taking into account copyrights and publish-
ing agreements;

journal exchange for our journals Acta Biologica
Slovenica (formerly Bioloski vestnik) and Natura
Sloveniae with many exchange partners in Slove-
nia and abroad;

library website and Facebook profile to learn
more about the Biology Library and news in Slove-
nian biology:;

reading room - 67 places to study;

access to computers, wireless network connec-
tion (Eduroam).
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BORCHERT, Florian, EMADODIN, Iraj, KLUB, Christof, ROTTER,
Ana, REINSCH, Thorsten. Grass growth and N20 emissions
from soil after application of jellyfish in coastal areas : Elek-
tronski vir. Frontiers in marine science, ISSN 2296-7745, 3.
Aug. 2021, vol. 8, str. 111, ilustr. doi: 10.3389/
fmars.2021.711601. (COBISS.SHD 73762819)

BOSKOVIC, Neda, JOKSIMOVIC, Danijela, PEKOVIC, Milica, PE-
ROSEVIC-BAJCETA, Ana, BAJT, Oliver. Microplastics in surfa-
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types, occurrence, and distribution. Journal of marine scien-
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5. FAGANELI, Jadran. The impact of sewage discharge on nutri-

ents and community production in a lagoon environment
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a revisited experiment = Vpliv vnosa komunalnih odplak na
hranila in produkcijo v lagunarnem okolju (Strunjanska laguna)
- ponovni ogled poskusa. Acta biologica slovenica : ABS, ISSN
1408-3671. (Tiskana izd.), 2021, letn. 64, &t. 2, str. 42-56.
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Adriatic Sea. Regional studies in marine science, ISSN 2352-
4855, June 2021, vol. 45, str. 1-14, ilustr. doi: 10.1016/j.
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FORTIC, Ana, TRKOV, Domen, LIPEJ, Lovrenc, FANTIN, Marco,
CIRIACO, Saul. New evidence of the occurrence of Knoutso-
donta Pictoni (Nudibranchia, Onchidorididae) in the Northern
Adriatic = Nuove prove della presenza di Knoutsodonta Pic-
toni (Nudibranchia, Onchidorididae) nell%Adriatico settentri-
onale. Annales : anali za istrske in mediteranske studije, Seri-
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(COBISS.SI-ID 91431683)

LIPEJ, Lovrenc, ROGELJA, Manja. Status of the invasive blue
crab Callinectes sapidus Rathbun, 1896 (Brachyura: Portuni-
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-sazu.si/ABS/SI/ABS/Cont/64_2/ABS_2_2021_3Lipej.pdf.
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MAVRIC, Alex, RAMSAK, Andreja, BOJNEC, Stefan. Socioeco-
nomic and environmental importance of the fish market and
fisheries in Slovenia. Annales : anali za istrske in mediteran-
ske Studije, Series historia et sociologia, ISSN 1408-5348.
(Tiskana izd.), 2021, letn. 31, &t. 4, str. 659-672, ilustr. doi:
10.19233/ASHS.2021.42. [COBISS.SIHID 92961027)

MISTRI, Michele, SCOPONI, Marco, SFRISO, Andrea Augusto,
CURIOTTO, Marta, SFRISO, Adriano, ORLANDO-BONACA,
Martina, LIPEJ, Lovrenc, et al. Microplastic contamination in
protected areas of the Gulf of Venice. Water, air and soil pol-
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str. 1-9, ilustr. doi: 10.1007/511270-021-05323-9. (COBISS.SI-
-ID 76075267)

MITRIC, Milena, RAMSAK, Andreja. Sampling site specific bio-
marker responses in Mediterranean mussels from the Adri-
atic Sea. Bulletin of environmental contamination and toxico-
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17.

18.

19.

20.

21.

22.

23.

24.

MOURRE, Baptiste, SANTANA, A., BUILS, A., GAUTREAU, L.,
LICER, Matjaz, JANSA, Agusti, CASAS, B., AMENGUAL, B., TIN-
TORE, Joaquin. On the potential of ensemble forecasting for
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ORLANDO-BONACA, Martina, LIPEJ, Lovrenc, BONANNO, Giu-
seppe. Non-indigenous macrophytes in Central Mediterrane-
an ports, marinas and transitional waters : origin, vectors
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ORLANDO-BONACA, Martina, PITACCO, Valentina, BAJT, Oli-
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doi: 10.1016/j.marpolbul.2021.112874. (COBISS.SHD
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ORLANDO-BONACA, Martina, PITACCO, Valentina, LIPEJ, Lo-
vrenc. Loss of canopy-forming algal richness and coverage
in the northern Adriatic Sea. Ecological indicators : integra-
ting monitoring, assessment and management, ISSN 1470-
160X, Jun. 2021, vol. 125, (article]) 107501, str. 1-11, ilustr. doi:
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ORLANDO-BONACA, Martina, PITACCO, Valentina, SLAVINEC,
Petra, 5ISKO, Milijan, MAKOVEC, Tihomir, FALACE, Annalisa.
First restoration experiment for Gongolaria barbata in Slo-
venian coastal waters : What can go wrong?. Plants, ISSN
2223-7747, 26 Jan. 2021, iss. 2, (article) 239, str. 1-16, ilustr.
doi: 10.3390/plants10020239. (COBISS.SI-ID 49343491)

PAVONI, Elena, CROSERA, Matteo, PETRANICH, Elisa, FAGA-
NELI, Jadran, KLUN, Katja, OLIVERI, Paolo, COVELLI, Stefano,
ADAMI, Gianpiero. Distribution, mobility and fate of trace ele-
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: the case of the karstic Timavo River (Northern Adriatic Sea,
Italy). Estuaries and coasts, ISSN 1558-2723, 2021, vol. 44,
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nic carbonate. Science of the total environment, ISSN 0048-
9697, 2021, vol. 797, str. 149103-1- 149103-12, doi: 10.1016/j.
scitotenv.2021.149103. (COBISS.SI-ID 71217923)
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GEJ, Zala, BAIDE, Irena, LUKEZIC, Tadeja, STANKQVIC, David,
ZUPANIC, Anze, MILAVEC, Mojca, KUTNJAK, Denis, RAVNI-
KAR, Maja, GUTIERREZ-AGUIRRE, lon. Epidemiologija odpa-
dnih voda : monitoring prisotnosti SARS-COV-2 in razlicic vi-
rusa na slovenskih €istilnih napravah. V: CERKVENIK, Stanka
(ur.), ROINIK, Enisa (ur.). Zbornik 10. konference komunalne-
ga gospodarstva : Kongresni center Olimia, Podcetrtek 23. in
24. september 2021. Elektronska izd. Ljubljana: GZS, Zborni-
ca komunalnega gospodarstva. 2021, str. 183-192, ilustr.
https://www.gzs.si/Portals/Panoga-Komunala/Zbor-
nik_10_konferenca%20komunalnega%20gospodarstva.
pdf. (COBISS.SI-ID 85443331)

MORI, Natasa, SIMCIC, Tatjana, MATJASIC, Tjasa, KOGOVSEK,
Polona, ZUPANCIC, Maga, ELERSEK, Tina. Najnovejga znan-
stvena dognanja za blazenje ucinkov podnebnih sprememb v
vodnih ekosisternih. V: CERKVENIK, Stanka (ur.). Vodni dnevi
2021 : simpozijf z mednarodno udelezbo : zbornik referatov :
7.-8. oktober 2021 Rimske Toplice, Kongresni center Rimske
terme. Elektronska izd. Ljubljana: Slovensko drustvo za zasci-
to voda. 2021, str. 139-149, ilustr. https://sdzv-drustvo.si/wp-
-content/uploads/2021/10/zbornik-vd-2021.pdf.  (COBISS.SI-
-ID 82293763)

SAMOSTOINI ZNANSTVENI SESTAVEK

ALI POGLAVIE V MONOGRAFSKI PUBLIKACHI
INDEPENDENT SCIENTIFIC COMPONENT PART
OR A CHAPTER IN A MONOGRAPH

51.

CHAUVIN, Laura, SEVESTRE, Francois, LUKAN, Tjasa, NO-
GUE, Fabien, GALLOIS, Jean-Luc, CHAUVIN, Jean-Eric, VEIL-
LET, Florian. Gene editing in potato using CRISPR-Cas9 tech-
nology. V: DOBNIK, David (ur.), et al. Solanum tuberosum :
methods and protocols, (Methods in molecular biology, ISSN
1064-3745, 2354). New York: Humana Press. cop. 2021, str.
331-351, ilustr. [COBISS.SIHID 76784131)
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52.

53.

54,

55.

KRIZNIK, Maja, ZAGORSCAK, Maja, GRUDEN, Kristina. Metho-
dologies for discovery and quantitative profiling of SRNAs in
potato. V: DOBNIK, David (ur.), et al. Solanum tuberosum :
methods and protocols, (Methods in molecular biology, ISSN
1064-3745, 2354). New York: Humana Press. cop. 2021, str.
221-260, ilustr. (COBISS.SI-ID 76787203)

PIRC, Manca, ALIC, Spela, DREOQ, Tanja. Rapid loop-mediated
isothermal amplification for detection of the Ralstonia sola-
nacearum Species complex bacteria in symptomatic potato
tubers and plants. V: DOBNIK, David (ur.), et al. Solanum tu-
berosum : methods and protocols, (Methods in molecular
biology, ISSN 1064-3745, 2354). New York: Humana Press.
cop. 2021, str. 401-413, ilustr. (COBISS.SHID 76778499)

RAMSAK, Ziva, PETEK, Marko, BAEBLER, Spela. RNA sequen-
cing analyses for deciphering potato molecular responses.
V: DOBNIK, David (ur.), et al. Solanum tuberosum : methods
and protocols, (Methods in molecular biology, ISSN 1064-
3745, 2354). New York: Humana Press. cop. 2021, str. 57-
94, ilustr. [COBISS.SHID 76791043)

ZAGORSCAK, Maja, PETEK, Marko. A comprehensive guide to
potato transcriptome assembly. V: DOBNIK, David (ur.), et al.
Solanum tuberosum : methods and protocols, (Methods in
molecular biology, ISSN 1064-3745, 2354). New York: Hu-
mana Press. cop. 2021, str. 155-192, ilustr. [COBISS.SI-ID
76788483)

ZAKLJUCENA ZNANSTVENA ZBIRKA PODATKOV
ALI KORPUS COMPLETE SCIENTIFIC DATABASE
OF RESEARCH DATA

56.

ZRIMEC, Jan, ZELEZNIAK, Aleksej. Plastic-degrading potential
across the global microbiome correlates with recent polluti-
on trends. Verzija 1. Ljubljana: Nacionalni institut za biologijo;
(Geneve: CERN), 2021. 1 spletni vir. https://zenodo.org/re-
cord/51123724#.Ye_2d_uZ0OUL. [COBISS.SI-ID 94909955)

PATENT
PATENT

57.

58

JAMNIKAR, Uros, BLAS, Marjanca, GRUDEN, Kristina. Predic-
ting productivity in early cell line development : United Sta-
tes Patent US 10,913,985 B2, 2021-02-09. Alexandria: United
States Patent and Trademark Office, 2021.17 str., ilustr. https://
worldwide.espacenet.com/patent/search/family/051947149/
publication/US10913985B27q=US10913985B2.  (COBISS.SHD
3342415)

. JAMNIKAR, Uros, GRUDEN, Kristina. Predicting genetically

stable recombinant protein production in early cell line deve-
lopment : United States Patent US 10,913,984 B2, 2021-02-
08. Alexandria: United States Patent and Trademark Office,
2021. 26 str, ilustr. https://worldwide.espacenet.com/pa-
tent/search/family/051947148/publication/
US10913984B2?q=US10913984B2. [COBISS.SHID 3342159)

UREDNIK
EDITOR

59.

5S.

60.

61.

62.

63.

64.

65.

66.

67.

68.

65.

70.

Biomolecular detection and quantification. Milavec, Mojca
(podrotni urednik 2014-). Amsterdam: Elsevier, 2014-.
http://www.journals.elsevier.com/biomolecular-detection-
-and-quantification. (COBISS.SI-ID 3411023)

BMC plant biology. Gruden, Kristina (¢lan uredniskega odbo-
ra 2011-). London: BioMed Central, 2001-. ISSN 1471-2225.
http://www.hiomedcentral.com/bmcplantbiol/. (COBISS.SI-
-ID 2594324)

Food analytical methods. Zel, Jana (élan uredniskega odbora
2008-). New York: Springer Science and Business Media,
2008-. ISSN 1936-9751. [COBISS.SHD 1857359)

Frontiers in physiology. Gruden, Kristina (podro¢ni urednik
2012-). Lausanne: Frontiers Research Foundation, 2010-.
ISSN 1664-042X. http://frontiersin.org/physiology. (COBISS.
SI-ID 12185939]

Mikrobiolog.si. Kogovsek, Polona (€lan uredniskega odbora
2021-). Ljubljana: Slovensko mikrobiolosko drustvo, 2021-.
ISSN 2784-4463. http://www.smd.si/publikacije/. [COBISS.
SIID 61224195)

Molecular genetics and genomics : MGG. Gruden, Kristina
(elan uredniskega odbora 2014-). Berlin; New York: Springer-
-Verlag, cop. 2007-. ISSN 1617-4615. [COBISS.SIHID 14355673)

National geographic, Slovenija. Dermastia, Marina (¢lan ure-
dniskega odbora 2006-). Ljubljana: Rokus, 2006-. Ljubljana:
Rokus, 2006-2008. Ljubljana: Rokus Klett, 2009-. ISSN
1854-4851. http://www.dlib.si/details/URN:NBN:SI:spr-ICO-
OAPNE. [COBISS.SI-ID 225874688)

Pathogens. Mehle, Natasa (gostujo¢i urednik 2020-2021).
Basel: MDPI AG, 2012-. ISSN 2076-0817. [COBISS.SHD
523338009)

Phytopathogenic mollicutes. Mehle, Natasa (¢lan uredniske-
ga odbora 2011-). New Delhi: Divan Enterprises, 2011-. ISSN
2245-4669. (COBISS.SIHID 2431055)

Plants. Coll Rius, Anna (podro¢ni urednik 2021). Basel: MDPI
AG, 2012-. ISSN 2223-7747. (COBISS.SHID 523345433)

AMBROZIC-DOLINSEK, Jana, POMPE NOVAK, Marusa (ure-
dnik), BAEBLER, Spela (urednik), DERMASTIA, Marina (ure-
dnik). Ocarljivi poskusi z rastlinami. 1. izd. Ljubljana: Sloven-
sko drustvo za biologijo rastlin: Nacionalni institut za
biologijo, 2021. 61str., ilustr. ISBN 978-961-94802-5-8. (CO-
BISS.SI-ID 59572739)

BARBO, Bernarda, DERMASTIA, Marina (urednik). Naravo-
slovje 6, Zvezek za utrjevanje, (lzziRokus). 1. izd. Ljubljana:
Rokus Klett, 2021. 76 str., ilustr. ISBN 978-961-292-098-2.
(COBISS.SIHID 75148547)

BARBO, Bernarda, DERMASTIA, Marina (urednik). Naravo-
slovje 7 : zvezek za utrjevanje, (IzziRokus). 1. izd. Ljubljana:
Rokus Klett, 2021. 75 str., ilustr. ISBN 978-961-292-099-5.
(COBISS.SI-ID 74940675)

7.

72.

73.

74.

75.

76.

77.

DERMASTIA, Marina (urednik). V vrtincu sprememb : poveza-
nost vode, Zivljenja in podnebja : okoljski manifest in povzetki
simpozija o okoljskih in podnebnih spremembah, ki vplivajo
na nase vode in biodiverziteto : [Ljubljana, 4. in 15. oktober
2027). Elektronska izd. Ljubljana: Nacionalni institut za biolo-
gijo, 2021. 1 spletni vir (1datoteka PDF (76 str.)), portreti. ISBN
978-961-7144-05-5.  https://www.nib.si/images/razno/V_
VRTINCU_SPREMEMB.pdf. [COBISS.SHD 84285955)

DOBNIK, David (urednik), GRUDEN, Kristina (urednik), RAM-
SAK, Ziva (urednik), COLL RIUS, Anna (urednik). Solanum tu-
berosum : methods and protocols, (Methods in molecular
biology, 2354). New York: Humana Press, cop. 2021. XI, 418
str., ilustr. ISBN 978-1-0716-1608-6. ISBN 978-1-0716-1609-
3. [COBISS.SI-ID 74599171)

KREFT, Marko, STOJAN DOLAR, Mojca, FON, Doroteja, PAN-
GERC ZNIDARSIC, Tanja, DERMASTIA, Marina (urednik). Clove-
sko telo, Samostaojni delovni zvezek za biologijo v 8. razredu
osnovne Sole. 1. izd. Ljubljana: Rokus Klett, 2021. 177 str.,
ilustr. ISBN 978-961-271-918-0. [COBISS.SIHID 36126723)

NAGODE, Klara (urednik), JOVANOVSKA, Lidija (urednik),
ZVER, Mark (urednik), KRAS, Ana (urednik), DLOUHY, Matjaz
(urednik), NOVAK, Rok (urednik), EVKOSKI, Bojan (urednik),
KOGEJ, Zala (urednik), JOVICEVIC KLUG, Patricia (urednik),
BOZIC, Dominik (urednik), MAKSIMOVIC, Olivera (urednik),
LONCAREVIC, Zvezdan (urednik), DEZMAN, Miha (urednik),
13. Studentska konferenca Mednarodne podiplomske Sole
Jozefa Stefana in 15. dan mladih raziskovalcev (Konferenca
KMBO), 27-28 maj 2021, Ljubljana, Slovenija = 13th Jozef Ste-
fan International Postgraduate School Students’ Conference
and 15th Young Researchers’ Day, 27th-28th May 2021.
Throughout knowledge towards a green new world : 13. Stu-
dentska konferenca Mednarodne podiplomske Sole JoZefa
Stefana in 15. dan mladih raziskovalcev (Konferenca KMBO),
27-28 maj 2021, Ljubljana, Slovenija : knjiga povzetkov = 13th
Jozef Stefan International Postgraduate School Students’
Conference and 15th Young Researchers’ Day of Chemistry,
material science, biochemistry and environment, (CMBE
day), 27th-28th May 2021, online : book of abstracts. Lju-
bljana: Mednarodna podiplomska Sola Jozefa Stefana: = Jo-
zef Stefan International Postgraduate School: Institut Jozef
Stefan: = Jozef Stefan Institute, 2021. 1spletni vir (1 datoteka
PDF (105 str.). http://ipssc.mps.si/bookOf Abstracts/Book_
of _abstracts_v04.pdf. (COBISS.SIHID 65104899)

PANGERC ZNIDARSIC, Tanja, DERMASTIA, Marina (urednik).
Biologija 8, Zvezek za utrjevanje, (1zziRokus). 1. izd. Ljubljana:
Rokus Klett, 2021. 92 str., ilustr. ISBN 978-961-292-096-8.
(COBISS.SIHID 73769219)

PANGERC ZNIDARSIC, Tanja, DERMASTIA, Marina (urednik).
Biologija 9, Zvezek za utrjevanje, (1zziRokus). 1. izd. Ljubljana:
Rokus Klett, 2021. 81 str., ilustr. ISBN 978-961-292-097-5.
(COBISS.SIHID 75147523)

POMPE NOVAK, Maruga (avtor, urednik), BAEBLER, Spela
(avtor, urednik), DERMASTIA, Marina (urednik). Ocarljivi po-
skusi z rastlinami. 2. izd. Ljubljana: Slovensko drustvo za bio-
logijo rastlin: Nacionalni institut za biologijo, 2021. 61 str.,
ilustr. ISBN 978-961-7144-00-0. [COBISS.SHID 70079235)

78. STARCIC ERJAVEC, Marjanca, PANGERC ZNIDARSIC, Tanja,

DERMASTIA, Marina (urednik). Dotik Zivljenja 9, Samostojni
delovni zvezek za biologijo v 9. razredu osnovne Sole. 1. izd.
Ljubljiana: Rokus Klett, 2021. 147 str., ilustr. ISBN 978-961-
292-017-3. (COBISS.SHID 36128003)
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ODDELEK ZA GENETSKO
TOKSIKOLOGLO IN BIOLOGIJA RAKA
DEPARTMENT OF GENETIC
TOXICOLOGY AND CANCER BIOLOGY

IZVIRNI ZNANSTVENI CLANEK
ORIGINAL SCIENTIFIC ARTICLE

1.

AJDNIK, Urban, LUXBACHER, Thomas, VESEL, Alenka,
STERN, Alja, ZEGURA, Bojana, TRCEK, Janja, FRAS ZEMLJIC,
Lidija. Polysaccharide-based bilayer coatings for biofilm-in-
hibiting surfaces of medical devices. Materials, ISSN 1996-
1944, Aug. 2021, vol. 14, iss. 16, str. 1-22, ilustr. doi: 10.3390/
mal4164720. (COBISS.SI-ID 73991171)

BALABANIC, Damijan, FILIPIC, Metka, KRIVOGRAD-KLEMEN-
CIC, Aleksandra, ZEGURA, Bojana. Genotoxic activity of en-
docrine disrupting compounds commonly present in paper
mill effluents. Science of the total environment, ISSN 0048-
9697, 10 Nov. 2021, vol. 794, str. 1-11, ilustr. doi: 10.1016/j.
scitotenv.2021.148489. (COBISS.SI-ID 68274435)

BITTNER, Michal, STERN, Alja, SMUTNA, Marie, HILSCHERO-
VA, Klara, ZEGURA, Bojana. Cytotoxic and genotoxic effects
of cyanobacterial and algal extracts-microcystin and retino-
ic acid content. Toxins : Elektronski vir, ISSN 2072-6651,
2021, vol. 13, no. 2, str. 1-15. https://www.mdpi.com/2072-
6651/13/2/107. (COBISS.SIHID 49665283)

BONASSI, Stefano, CEPPI, Marcello, MOLLER, Peter, AZQUE-
TA, Amaya, MILIC, Mirta, BRUNBORG, Gunnar, KOPPEN, Gu-
drun, BRUZZONE, Marco, SILVA, Juliana Da, BENEDETTI, Da-
nieli, MORETTI, Silvia, RISO, Patrizia, RUSSO, Patrizia,
MARCQS, Ricardo, GAJSKI, Goran, SPREMO-POTPAREVIC, Bi-
ljana, ZIVKOVIC, Lada, BOUTET-ROBINET, Elisa, DUSINSKA,
Maria, COLLINS, Andrew, ZEGURA, Bojana, et al. DNA dama-
ge in circulating leukocytes measured with the comet assay
may predict the risk of death. Scientific reports, ISSN 2045-
2322, 18 Aug. 2021, vol. 1, str. 1-11, ilustr. doi: 10.1038/
541598-021-95976-7. [COBISS.SIHD 74105859)

BUBIK, Anja, ELERSEK, Tina. Pristopi za boljSe prepoznavanije
cianobakterij kot groznje za zdravije ljudi in okolja = Approa-
ches to better identification of cyanobacteria as a threat to
human and environmenal health. Ujma : revija za vprasanja
varstva pred naravnimi in drugimi nesrecami, ISSN 0353-
085X, 2020/2021, st. 34/35, str. 252-298, graf. prikazi,
tabele. https://www.gov. si/assets/organi-v-sestavi/UR-
SZR/Publikacija/Ujma/2020/2021/Pristopi-za-boljse-pre-
poznavanje-cianobakterij-kot-groznje-za-zdravje-ljudi-in-o
kolja.pdf. [COBISS.SI-ID 92575491)

6.

10.

.

DALLINGA, Marchien G., HABANI, Yasmin I., SCHIMMEL, Alin-
da W. M., DALLINGA-THIE, Geesje M., NOORDEN, Cornelis J. F.
van, KLAASSEN, Ingeborg, SCHLINGEMANN, Reinier O. The
role of heparan sulfate and neuropilin 2 in VEGFA signaling in
human endothelial tip cells and non-tip cells during angioge-
nesis in vitro. Cells, ISSN 2073-4409, 2021, vol. 10, iss. 4,
str. 1-17, ilustr. doi: 10.3390/cells10040926. [COBISS.SI-HD
61567747)

DONIS, Daphne, MANTZOUKI, Evanthia, MCGINNIS, Daniel F.,
VACHON, Dominic, GALLEGO, Irene, GROSSART, Hans-Peter,
DE SENERPONT DOMIS, Lisette N., TEURLINCX, Sven, SEE-
LEN, Laura, LURLING, Miquel, REMEC-REKAR, Spela, ELER-
SEK, Tina, et al. Stratification strength and light climate
explain variation in chlorophyll a at the continental scale ina
European multilake survey in a heatwave summer. Limnolo-
gy and oceanography, ISSN 0024-3590, Dec. 2021, vol. 66,
iss. 12, str. 4314-4333, ilustr. doi: 10.1002/lno.11963. [CO-
BISS.SI-ID 107598339)

ELERSEK, Tina, NOTERSBERG, Tilen, KOVACIC, Ana, HEATH,
Ester, FILIPIC, Metka. The effects of bisphenol A, F and their
mixture on algal and cyanobacterial growth : from additivity
to antagonism. Environmental science and pollution rese-
arch, ISSN 0944-1344. [Print ed.], 2021, vol. 28, str. 3445-
3454, ilustr., doi: 10.1007/s11356-020-10329-7. (COBISS.SI-
-ID 29583235)

FILIPIC, Arijana, DOBNIK, David, TUSEK-ZNIDARIC, Magda, ZE-
GURA, Bojana, STERN, Alja, PRIMC, Gregor, MOZETIC, Miran,
RAVNIKAR, Maja, ZEL, Jana, GUTIERREZ-AGUIRRE, lon. Inacti-
vation of pepper mild mottle virus in water by cold atmo-
spheric plasma. Frontiers in microbiology, ISSN 1664-302X,
2021, vol. 12, str. 1-12. doi: 10.3389/fmich.2021.618208.
(COBISS.SI-ID 49725555)

HIRA, Vashendriya V. V., MOLENAAR, Remco J., BREZNIK,
Barbara, LAH TURNSEK, Tamara, ARONICA, Eleonora, NOOR-
DEN, Cornelis J. F. van. Immunohistochemical detection of
neural stem cells and glioblastoma stem cells in the subven-
tricular zone of glioblastoma patients. The Journal of histo-
chemistry and cytochemistry, ISSN 0022-1554, 2021, vol.
69,n0.5,str.349-364,ilustr.doi: 10.1369/002215542199467S.
(COBISS.SIHID 52902915)

HOINIK, Natasa, MODIC, Martina, WALSH, James L., ZIGON,
Dusan, JAVORNIK, Uros, PLAVEC, Janez, ZEGURA, Bojana, Fl-
LIPIC, Metka, CVELBAR, Urog. Unravelling the pathways of
air plasma induced aflatoxin B1 degradation and detoxificati-
on. Journal of hazardous materials, ISSN 0304-3894. (Print
ed.], Sep. 2021, vol. 403, str. 1-29, ilustr. doi: 10.1016/j.jhaz-
mat.2020.123593. (COBISS.SHID 24736259)

12.

13.

4.

15.

16.

7.

18.

JANICIEVIC, Zeljko, STANKOVIC, Ana, ZEGURA, Bojana, VE-
LJOVIC, Djordie, DJEKIC, Lijiljana, KRAJISNIK, Danina, FILIPIC,
Metka, ZEGURA, Bojana, STEVANOVIC, Magdalena. Safe-by-
-design gelatin-modified zinc oxide nanoparticles. Journal of
nanoparticle research, ISSN 1388-0764, Sept. 2021, vol. 23,
iss. 9, str. 1-20, ilustr. doi: 10.1007/511051-021-05312-3. [CO-
BISS.SI-ID 74820355)

JURKO, Lucija, BRACIC, Matej, HRIBERNIK, Silvo, MAKUC, Da-
mijan, PLAVEC, Janez, JERENEC, Filip, ZABKAR, Sonja, GUBE-
LJAK, Nenad, STERN, Alja, KARGL, Rupert. Succinylation of
polyallylamine: influence on biological efficacy and the for-
mation of electrospun fibers. Polymers, ISSN 2073-4360,
Avg. 2021, vol. 13, iss. 17, str. 1-13, ilustr. doi: 10.3390/
polym13172840. (COBISS.SI-ID 73979507)

KAMINSKYY, Vitaliy 0. HAAG, Petra, NOVAK, Metka,
VEGVARI, Akos, ARAPI, Vasiliki, LEWENSOHN, Rolf, VIKTORS-
SON, Kristina. EPHAZ2 interacts with DNA-PKcs in cell nucleus
and controls ionizing radiation responses in non-small cell
lung cancer cells. Cancers, ISSN 2072-6694, 28 Feb. 2021,
vol. 13, iss. 5, str. (1)-23, ilustr. doi: 10.3390/cancers13051010.
(COBISS.SI-ID 53352963])

KHURSHED, Mohammed, MOLENAAR, Remco J., LINDE, Myra
E van, MATHOT, Ron A, STRUYS, Eduard A., WEZEL, Tom van,
NOORDEN, Cornelis J. F. van, KLUMPEN, Heinz-Josef, BOVEE,
Judith V. M. G., WILMINK, Johanna W. A phase Ib clinical trial
of metformin and chloroquine in patients with IDH1-muta-
ted solid tumors. Cancers, ISSN 2072-6694, 2021, vol. 13,
iss. 10, str. 1-16, ilustr. https://www.mdpi.com/2072-
6694/13/10/2474. [COBISS.SI-ID 97801987)

LAH TURNSEK, Tamara, NOVAK, Metka, PENA ALMIDON, Mi-
lagros A., MARINELLI, Oliviero, ZVAR BASKOVIC, Barbara,
MAJC, Bernarda, MLINAR, Mateja, BOSNJAK, Roman, BRE-
ZNIK, Barbara, ZOMER, Roby, NABISSI, Massimo. Cannabige-
rol is a potential therapeutic agent in a novel combined the-
rapy for glioblastoma. Cells, ISSN 2073-4409, 4 Feb. 2021,
vol. 10, (article] 340, str. 1-21, ilustr. doi: 10.3390/
cells10020340. [COBISS.SIHD 51007747)

MULEC, Janez, OARGA-MULEC, Andreea, HOLKO, Ladislav,
PASIC, Lejla, KOPITAR, Andreja Nataga, ELERSEK, Tina, MI-
HEVC, Andrej. Microbiota entrapped in recently-formed ice :
Paradana Ice Cave, Slovenia. Scientific reports, ISSN 2045-
2322, 21 Jan. 2021, vol. 11, art. no. 1993, str. 1-12, ilustr. doi:
10.1038/s41598-021-81528-6. [COBISS.SI-ID 48378115)

MULEC, Janez, OARGA-MULEC, Andreea, SKOK, Sara, SEBE-
LA, Stanka, CERKVENIK, Rosana, ZORMAN, Tomaz, HOLKO,
Ladislav, ELERSEK, Tina, PASIC, Lejla. Emerging ecatone and
microbial community of a sulfidic spring in the reka River
near Skocjanske jame, Slovenia. Diversity, ISSN 1424-2818,
2021, vol. 13, iss. 12, str. 1-20, ilustr. doi: 10.3390/d13120655.
(COBISS.SI-ID 88885251)

15.

20.

21.

22.

23.

24.

25.

26.

NOVAK, Matjaz, BAEBLER, Spela, ZEGURA, Bojana, ROTTER,
Ana, GAJSKI, Goran, GERIC, Marko, GARAJ VRHOVAC, Verica,
BAKQS, Katalin, CSENKI, Zsolt, KOVACS, Rébert, HORVATH,
Akos, GAZSI, Gysngyi, FILIPIC, Metka. Deregulation of whole-
-transcriptome gene expression in zebrafish (Danio rerio)
after chronic exposure to low doses of imatinib mesylate in
a complete life cycle study. Chemosphere, ISSN 0045-6535.
(Print ed.), Jan. 2021, vol. 263, (article) 128097, str. 1-10, ilu-
str., doi: 10.1016/j.chemosphere.2020.128097. (COBISS.SI-
-ID 28605955)

PINTARIC, Robert, MATELA, Jozef, PINTARIC, Stefan, NOVAK,
Matjaz, FILIPIC, Metka. Evaluation of potential toxicity of
Steriplant©N aerosolization toward human alveolar cells
A459 in vitro. Toxicology and industrial health, 1SSN 1477-
0393, 2021, vol. 37, iss. 9, str. 520-527, ilustr. doi:
10.1177/07482337211031681. (COBISS.SIHID 72837123)

PORCNIK, Andrej, NOVAK, Metka, BREZNIK, Barbara, MAJC,
Bernarda, HRASTAR, Barbara, SAMEC, Neja, ZOTTEL, Alja,
JOVCHEVSKA, Ivana, VITTORI, Milos, ROTTER, Ana, KOMEL,
Radovan, LAH TURNSEK, Tamara. TRIM28 selective nanobo-
dy reduces glioblastoma stem cell invasion. Molecules, ISSN
1420-3049, Aug. 2021, vol. 26, iss. 17, str. 1-16, ilustr. doi:
10.3390/molecules26175141. (COBISS.SI-ID 74227715)

SENJOR, Emanuela, PERISIC, Milica, BREZNIK, Barbara, MI-
TROVIC, Ana, MLAKAR, Jernej, ROTTER, Ana, PORCNIK, An-
drej, LAH TURNSEK, Tamara, KOS, Janko. Cystatin F acts as a
mediator of immune suppression in glioblastoma. Cellular
oncology, ISSN 2211-3436, 2021, vol. 44, no. 5, str.1057-
1063, doi: 10.1007/513402-021-00618-9. [COBISS.SHD
69253379)

STAMPAR, Martina, FRANDSEN, Helle, ROGOWSKA-
WRZESINSKA, Adelina, WRZESINSKI, Krzysztof, FILIPIC,
Metka, ZEGURA, Bojana. Hepatocellular carcinoma (HepG2/
C3A) cell-based 3D model for genotoxicity testing of
chemicals. Science of the total environment, ISSN 1879-
1026. (Online ed.), 2021, vol. 755, pt. 2, str. 1-12, ilustr. doi:
10.1016/j.scitotenv.2020.143255. (COBISS.SHHID 36593667)

STERN, Alja, FURLAN, Veronika, NOVAK, Matjaz, STAMPAR,
Martina, KOLENC, Zala, KORES, Katarina, FILIPIC, Metka, BREN,
Urban, ZEGURA, Bojana. Chemoprotective effects of
xanthohumol against the carcinogenic mycotoxin aflatoxin B1.
Foods, ISSN 2304-8158, 9 June 2021, vol. 10, iss. 6, str. 1-19,
ilustr., doi: 10.3390/foods10061331. (COBISS.SH-ID 66572035)

TOPLAK, Zan, HENDRICKX, Louise Antonia, GUBIC, Spela,
MOZINA, Stefan, ZEGURA, Bojana, STERN, Alja, NOVAK, Ma-
tjaz, SHI, Xiaoyi, TOMASIC, Tihomir, PETERLIN-MASIC, Lucija,
et al. 3D pharmacophore-based discovery of novel Kv10.1
inhibitors with antiproliferative activity. Cancers, ISSN 2072-
6694, 2021, vol. 13, iss. 6, str. 1-24, ilustr. https://www.
mdpi.com/2072-6694/13/6/1244. (COBISS.SI-ID 55144451)

ZUPANCIC, Maga, KOGOVSEK, Polona, STER, Tadeja, REMEC-
-REKAR, Spela, CERASINO, Leonardo, BAEBLER, Spela, KRI-
VOGRAD-KLEMENCIC, Aleksandra, ELERSEK, Tina. Potential-
ly toxic planktic and benthic cyanobacteria in Slovenian
freshwater bodies : detection by quantitative PCR. Toxins :
Elektronski vir, ISSN 2072-6651, 2021, vol. 13, iss. 2, str.
1-19, ilustr. doi: 10.3390/toxins13020133. (COBISS.SHD
51505411)

1

ANNUAL REPORT 2021

N

9

POROCILO O DELU 2021



1

ANNUAL REPORT 2021

w

0

POROCILO O DELU 2021

PREGLEDNI ZNANSTVENI CLANEK
REVIEW ARTICLE

27.

28.

29.

30.

31.

32.

33.

HABIC, Anamarija, NOVAK, Metka, MAIC, Bernarda, LAH
TURNSEK, Tamara, BREZNIK, Barbara. Proteases regulate
cancer stem cell properties and remodel their microenviro-
nment. Journal of histochemistry and cytochemistry, 1SSN
1551-5044. (Online ed.), 2021, vol. 69, iss. 12, str. 775-794.
doi: 10.1365/00221554211035152. [COBISS.SIHD 71913475)

KAUR, Kawaljit, KO, Meng-Wei, JEWETT, Anahid, CHEN, Po-
-Chun, BREZNIK, Barbara, SENJOR, Emanuela, WONG, Paul,
WANG, Yuhao, CHOVATIYA, Nishant. Probiotics in health and
disease : distinct roles of different strains in natural killer cell
activation and regulation. Critical reviews in immunology, I1SSN
1040-8401, 2021, vol. 41, iss. 2, str. 1-19, ilustr. doi: 10.1615/
CritRevimmunol.2021037163. [COBISS.SIHID 61314819)

LAH TURNSEK, Tamara, JIAQ, Xuanmao, NOVAK, Metka, JAM-
MULA, Sriharsha, CICERO, Gina, ASHTON, Anthony W., JO-
YCE, David, PESTELL, Richard G. An update on glioblastoma
biology. genetics, and current therapies : novel inhibitors of
the G protein-coupled receptor CCR5. International journal of
molecular sciences, ISSN 1422-0067, Apr. 2021, vol. 22, iss.
9, str. 1117, ilustr. doi: 10.3390/ijms22094464. (COBISS.SI-ID
72925699]

MAJC, Bernarda, NOVAK, Metka, KOPITAR-JERALA, Natasa,
JEWETT, Anahid, BREZNIK, Barbara. Immunotherapy of glio-
blastoma: current strategies and challenges in tumor model
development. Cells, ISSN 2073-4409, 29 Jan. 2021, iss. 2,
(article) 265, str. 1-22, ilustr. doi: 10.3390/cells10020265.
(COBISS.SI-ID 502446M)

NOORDEN, Cornelis J. F. van, HIRA, Vashendriya V. V., DICK,
Amber J. van, NOVAK, Metka, BREZNIK, Barbara, MOLENA-
AR, Remco J. Energy metabolism in IDH1 wild-type and IDH1-
-mutated glioblastoma stem cells : a novel target for thera-
py?. Cells, ISSN 2073-4409, 2021, vol. 10, iss. 3, str. 1-15,
ilustr. doi: 10.3390/cells10030705. [COBISS.SHD 59095043)

SAGOVA-MARECKOVA, Marketa, BOENIGK, Jens, BOUCHEZ,
Agnes, CERMAKOVA, Kristina, CHONOVA, Teofana, CORDIER,
Tristan, EISENDLE, Ursula, ELERSEK, Tina, FAZI, Stefano,
FLEITUCH, Tadeusz, FRUHE, Larissa, ZUPANCIC, Maga, et al.
Expanding ecological assessment by integrating microorga-
nisms into routine freshwater biomonitoring. Water rese-
arch, ISSN 0043-1354, 1. Mar. 2021, vol. 191, str. 1-21, ilustr.
doi: 10.1016/j.watres.2020.116767. (COBISS.SI-ID 45734915),

YETKIN-ARIK, Bahar, KASTELEIN, Arnoud W., KLAASSEN, In-
geborg, JANSEN, Charlotte H. J. R., LATUL, Yani P, VITTOR],
Milos, BIRI, Aydan, KAHRAMAN, Korhan, GRIFFIOEN, Arjan W.,
AMANT, Frederic, LOK, Christianne A. R., SCHLINGEMANN,
Reinier O., NOORDEN, Cornelis J. F. van. Angiogenesis in gyne-
cological cancers and the options for anti-angiogenesis the-
rapy. Biochimica et biophysica acta CR, Reviews on cancer,
ISSN 0304-419X. (Print ed.], Jan. 2021, iss. 1, 188446, str.
1-18, ilustr., doi: 10.1016/|.bbcan.2020.188446. (COBISS.SI-ID
35856899)

34.

35.

ZGONIK, Vera, MULEC, Janez, ELERSEK, Tina, OGRINC, Nives,
JAMNIK, Polona, POKLAR ULRIH, Natasa. Extremophilic
microorganisms in Central Europe. Microorganisms, I1SSN
2076-2607, 2021, vol. 9, no. 11, str. 1-24. doi: 10.3390/
microorganisms9112326. (COBISS.SIHID 84497923],

ZAVBI, Jus, BREZNIK, Barbara. Modelling the micro-
environment of the most aggressive brain tumours for
preclinical studies. Advances in cancer biology, Metastasis,
ISSN 2667-3940, 3. dec. 2021, vol. 3, str. 1-10, ilustr. doi:
10.1016/j.adcanc.2021.100017.  [COBISS.SHD  87474179)

OBJAVLIENI ZNANSTVENI PRISPEVEK
NA KONFERENCI PUBLISHED SCIENTIFIC
CONFERENCE CONTRIBUTION

36.

MORI, Natasa, SIMCIC, Tatjana, MATJASIC, Tjasa, KOGOVSEK,
Polona, ZUPANCIC, Masa, ELERSEK, Tina. Najnovejsa znan-
stvena dognanja za blaZenje utinkov podnebnih sprememb v
vodnih ekosistermih. V: CERKVENIK, Stanka (ur.). Vodni dnevi
2021 : simpozij z mednarodno udelezbo : zbornik referatov :
7.-8. oktober 2021 Rimske Toplice, Kongresni center Rimske
terme. Elektronska izd. Ljubljana: Slovensko drustvo za za-
Stito voda. 2021, str. 139-149, ilustr. https://sdzv-drustvo.si/
wp-content/uploads/2021/10/zbornik-vd-2021.pdf. (COBISS.
SI-ID 82293763

SAMOSTOINI ZNANSTVENI SESTAVEK ALI
POGLAVIJE V MONOGRAFSKI PUBLIKACHI
INDEPENDENT SCIENTIFIC COMPONENT PART
OR A CHAPTER IN A MONOGRAPH

37.

38.

FRANDSEN, Helle, STAMPAR, Martina, VEJ-NIELSEN, Joel Ma-
rio, ZEGURA, Bojana, ROGOWSKA-WRZESINSKA, Adelina.
Method to disassemble spheroids into core and rim for
downstream applications such as flow cytometry, comet
assay, transcriptomics, proteomics, and lipidomics. V: BRE-
VINI, Tiziana A. L. (ur.). Next generation culture platforms for
reliable in vitro models : methods and protocols, (Methods in
molecular biology, ISSN 1940-6029, 2273). New York: Hu-
mana Press. cop. 2021, str. 173-188, ilustr. https://link.sprin-
ger.com/protocol/10.1007/978-1-0716-1246-0_12. [COBISS.
S-HD 52877827)

JEWETT, Anahid, KOS, Janko, LAH TURNSEK, Tamara, CHEN,
Po-Chun, BREZNIK, Barbara, SENJOR, Emanuela, CHOVATIYA,
Nishant, KAUR, Kawaljit, KO, Meng-ei. Novel strategies to
expand supercharged NK cells with augmented capacity to
withstand inactivation by tumors. V: ILKER, Topcu Y. (ur.),
BONAVIDA, Benjamin (ur.), JEWETT, Anahid (ur.). Successes
and challenges of NK Immunotherapy : breaking tolerance to
cancer resistance. London: Academic Press. 2021, str. 101-
19, ilustr. doi: 10.1016/B978-0-12-824375-6.00005-9. (CO-
BISS.SI-ID 66200575)

39.

LAWTON, Linda A., METCALF, James S., ZEGURA, Bojana, JU-
NEK, Ralf, WELKER, Martin, TOROKNE, Andrea, BLAHA, Lu-
dek. Laboratory analysis of cyanobacterial toxins and bioas-
says. V: CHORUS, Ingrid (ur.). Toxic cyanobacteria in water :
a guide to their public health consequences, monitoring and
management. 2nd ed. Boca Raton; London; New York: CRC
Press. cop. 2021, str. 745-800. https://www.taylorfrancis.
com/books/toxic-cyanobacteria-water-ingrid-chorus-martin-
-welker/e/10.  1201/97810030814497refld=3d182fd6-11dS-
-46ab-bfde-6e5cf5e70526. [COBISS.SHD 48762627)

PATENTNA PRIJAVA
PATENT APPLICATION

40.

POWELL, Daniel J., SMOLE, Anze, POSEY, Avery D., O'ROURKE,
Donald, YIN, Yibo, JUNE, Carl H., ROMMEL, Philipp. Methods
and compositions comprising a viral vector for expression of
a transgene and an effector : Patent Application Publicati-
on US 2021/0032661 A1, 2021-02-04. S. L.): United States
Patent and Trademark Office, 2021. https://worldwide.
espacenet.com/patent/search/family/068163740/publi-
cation/US2021032661A17g=U520210032661.  [COBISS.SI-
-ID 4925050)

PATENT
PATENT

41.

42.

43.

JERALA, Roman, BENCINA, Mojca, MAJERLE, Andreja,
OBLAK, Alja, LEBAR, Tina, FORSTNERIC, Vida, LOZNARIC,
Jan, SMOLE, Anze, GABER, Rok, BEZELJAK, Urban, GOLOB
URBANC, Anja, KADUNC, Lucija, VUCKO, Dugan, STRAZAR,
Martin, PIRS, Bostjan, JERALA, Miha, ZUPANCIC, Uros, S0-
MRAK, Maja, LUZNIK, Zala. Bistable genetic toggle switch
comprising a pair of reciprocal repressors and a positive fe-
edback loop based on DNA-binding proteins : European pa-
tent specification EP2898074 B1, 2019-01-02. Minchen:
European patent office, 2019. (COBISS.SH-ID 27822375)

JERALA, Roman, FEKONJA, Ota, POHAR, Jelka, GRADISAR,
Helena, BENCINA, Mojca, HAFNER BRATKOVIC, lva, BREM-
SAK, Robert, MIKLAVIC, Spela, JELERCIC, Urgka, LUKAN,
Anja, DOLES, Tibor, BOZIC ABRAM, Sabina, VERCE, Marko,
DEBELJAK, Nika, FRIEDRICH, JoZica. Self-assembled structu-
res composed of single polypeptide comprising at least
three coiled-coil forming elements : European patent specifi-
cation EP 2488546 B1, 2014-12-31. Muinchen: European pa-
tent office, 2014. 45 str., ilustr. (COBISS.SIHID 5666586)

JERALA, Roman, PIRHER, Nina, IVICAK-KOCJAN, Karolina, AV-
BELJ, Monika, BENCINA, Mojca, HORVAT, Simon, CEH, Eva,
KOCAR, Vid, KOLAR, Katja, LONZARIC, Jan, LASIC, Ana, MORI,
Jerneja, SMOLE, Anze. Chimdre Flagelline fiir Vakzine : AT
509354 (B1), 2015-05-15. Wien: Osterreichisches Peten-
tamt, 2015. 57 str., ilustr. (COBISS.SIHD 4381466)

UREDNIK
EDITOR

44,

Acta biologica slovenica : ABS. Elersek, Tina (€lan uredniske-
ga odbora 2021-). (Tiskana izd.). Ljubljana: Drustvo biologov
Slovenije, 1997-. ISSN 1408-3671. (COBISS.SI-ID 68526592

45,

46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

56.

Food and chemical toxicology. Filipi¢, Metka (¢lan uredniske-
ga odbora 2015-). Amsterdam [etc.): Elsevier. ISSN 0278-
6915. (COBISS.SI-ID 1218325)

Frontiers in immunology. Pohar, Jelka (podrocni urednik
2021-). Lausanne: Frontiers Research Foundation. ISSN
1664-3224. http://www.frontiersin.org/immunology. (CO-
BISS.SIHID 30774233)

ISRN Toxicology (Print). Filipi¢, Metka (¢lan uredniskega od-
bora 2011-). Cairo: Hindawi Publishing Corporation. ISSN
2090-6188. (COBISS.SIHD 2358543)

Molecules. Zegura, Bojana (gostujoti urednik 2021-2022).
Basel: MDPI, 19596-. ISSN 1420-304S. http://www.mdpi.
com/journal/molecules. [COBISS.SHD 18462981)

Mutation research, Genetic toxicology and environmental
mutagenesis. Zegura, Bojana (tlan uredniskega odbora
2016-). Amsterdam:; Lausanne; New York; Oxford; Shannon;
Tokyo: Elsevier. ISSN 1383-5718. (COBISS.SI-ID 1235829)

Mutation research, Reviews in mutation research. Filipic,
Metka (¢lan uredniskega odbora 2014-). Amsterdam; Lau-
sanne; New York; Oxford; Shannon; Tokyo: Elsevier. ISSN
1383-5742. (COBISS.SHID 1240341)

Pathology oncology research. Lah Turnsek, Tamara (Elan
uredniskega odbora 1997-). Budapest: Tud. Kiadd. ISSN 1215-
4956. [COBISS.SHHID 21115)

Porocilo o delu v letu .... Lah Turngek, Tamara (&lan uredni-
skega odbora 1995-). (Tiskana izd.). Ljubljana: Nacionalni in-
Stitut za biologijo, (199-)-. ISSN 1408-3299. [COBISS.S-HD
68115968])

Radiology and oncology. Filipi¢, Metka (¢lan uredniskega od-
bora 2007-), Lah Turnaek, Tamara (&lan uredniskega odbora
2007-). (Print ed.). Ljubljana: Slovenian Medical Society -
Section of Radiology; (Zagreb): Croatian Medical Association
- Croatian Society of Radiology, 1992-. ISSN 1318-2098.
http://www.dlib.si/details/URN:NBN:SI:spr-FNIFVESS.  (CO-
BISS.SHID 32649472)

Spatula : glasilo Studentske sekcije Slovenskega farmacevt-
skega drustva. Breznik, Barbara (tlan uredniskega odbora
2010-). Ljubljana: Studentska sekcija Slovenskega farma-
cevtskega drustva, 1997-. ISSN 1408-7650. (COBISS.SI-ID
79482624)

Toxins : Elektronski vir. Zegura, Bojana (gostujoti urednik
2020-2022), Stern, Alja (gostujoti urednik 2020-2022). Ba-
sel: MDPI, 2009-. ISSN 2072-6651. [COBISS.SHD 517594649

DOMAIZON, Isabelle, ELERSEK, Tina (urednik). Linee guida
per [%6uso del eDNA nel biomonitoraggio delle acque nella
Regione alpina : per stakeholders e end-user. Ed. elettronica.
Ljubljana: National Institute of Biology, 2021. 1 spletni vir (1
datoteka PDF (29 str.)), ilustr. ISBN 978-961-7144-10-9.
https://www.alpine-space.org/projects/eco-alpswater/en/
project-results/publications. (COBISS.SI-ID 89010435)
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ODDELEK ZA RAZISKAVE
ORGANIZMOV IN EKOSISTEMOV
DEPARTMENT OF ORGANISMS
AND ECOSYSTEMS RESEARCH

IZVIRNI ZNANSTVENI CLANEK
ORIGINAL SCIENTIFIC ARTICLE

1.

ALAGIC, Ajga, KROFEL, Miha, LAZIC, Marko, ZAGAR, Anama-
rija. Effects of biotic and abiotic stressors on asymmetries
and head size in two sympatric lizard species. Animal biolo-
gy, ISSN 1570-7563, 2021, vol. 71, iss. 3, str. 329-347, ilustr.
doi: 10.1163/15707563-bja10058. (COBISS.SI-ID 76230659)

AMBROZIC, Spela (avtor, fotograf), KAPLA, Andrej, VREZEC,
AL, RATAJC, Urska. Status of endangered Graphoderus biline-
atus in Slovenia with proposal of urgent conservation mea-
sures. Acta entomologica slovenica, 1SSN 1318-1998, dec.
2021, vol. 29, &t. 2, str. 189-199, ilustr., graf. prikazi. (CO-
BISS.SI-ID 88305411)

AMBROZIC, Spela, VREZEC, Al, KAPLA, Andrej (avtor, foto-
graf), RATAJC, Urska. Razsirjenost in populacijska dinamika
zahodnega puscavnika Osmoderma eremita (Cetoninae: Sca-
rabaeidae: Coleoptera) v urbanem okolju Ljubljane. Acta en-
tomologica slovenica, ISSN 1318-1998, dec. 2021, vol. 29, st.
2, str. 149-162, ilustr., graf. prikazi. (COBISS.SI-ID 88004355)

BEDJANIC, Matjaz. Prva potrditev pojavljanja obalnega mur-
na Pseudomogoplistes squamiger (Fischer, 1853) (Orthopte-
ra: Mogoplistidae) v Sloveniji. Natura Sloveniae : revija za te-
rensko biologijo, ISSN 1580-0814. (Tiskana izd.]), 2021, letn.
23, &t. 2, str. (39)-48, ilustr. http://web.bf.uni-lj.si/bi/NATU-
RA-SLOVENIAE/pdf/NatSlo_23_2_3.pdf. (COBISS.SIHD
96712707)

BEDJANIC, Matjaz (avtor, fotograf), KAPLA, Andrej, VREZEC,
Al. Stanje populacije motvirskega kresica Carabus variolo-
sus (Coleoptera: Carabidae) v Natura 2000 obmotiju Licenca
pri Polj¢anah, SV Slovenija. Acta entomologica slovenica,
ISSN 1318-1998, dec. 2021, vol. 29, st. 2, str. 163-176, ilustr.,
graf. prikazi. (COBISS.SI-ID 88009987)

BEVK, Danilo (avtor, fotograf). The diversity of pollinators
on green roofs. Acta entomologica slovenica, ISSN 1318-
1998, jun. 2021, vol. 29, &t. 1, str. 5-14, ilustr., graf. prikazi.
https://www.pms-|j.si/si/files/default/Publikacije/Strokov-
na-glasila/Acta-entomologica-slovenica/2021/1/1'20BE
VK’'201_2021.pdf. (COBISS.SHD 66558147)

BEVK, Danilo, PRESERN, Janez. Pollinators communities dif-
fer across years and crops. Plant, Soil and Environment,
ISSN 1805-9368, 2021, vol. 67, iss. 10, str. 600-607, ilustr.
doi: 10.17221/225/2021-PSE. (COBISS.SI-ID 81417731)

10.

.

12.

3.

4.

BRANCELJ, Anton. Shifts in zooplankton communities in hi-
gh-mountain lakes induced by singular events (fish stocking,
earthquakes) : evidence from a 20-year survey in Slovenia
(Central Europe). Aquatic ecology, ISSN 1386-2588, 2021,
vol. 55, str. 1253-1271, doi: 10.1007/510452-021-09858-1.
(COBISS.SI-ID 59250947)

COCCA, Walter, ZAGAR, Anamarija, SILLERO, Neftali, JO-
WERS, Michael J., KROFEL, Miha, LUZNIK, Martina, PODNAR
LESIC, Martina, TVRTKOVIC, Nikola, CARRETERO, Miguel A.,
CROTTINI, Angelica. Genetic diversity of Horvath's Rock Li-
zard meets current environmental restrictions. Conservati-
on genetics, I1SSN 1572-9737. (Spletna izd.}, Jun. 2021, vol.
22, iss. 3, str. [483)-498, ilustr. doi: 10.1007/510592-021-
01351-4. (COBISS.SI-ID 57827587)

CANDEK, Klemen, AGNARSSON, Ingi, BINFORD, Greta,
KUNTNER, Matjaz. Biogeography of Long-Jawed Spiders
Reveals Multiple Colonization of the Caribbean. Diversity,
ISSN 1424-2818, 2021, vol. 13, iss. 12, str. 1-18, ilustr. doi:
10.3390/d13120622. (COBISS.SHHID 88495363)

COKL, Andrej, ZUNIC, Alenka, BLASSIOLI MORAES, Maria
Carolina, BORGES, Miguel, LAUMANN, Radl Alberto. Stink
bug inter-plant communication with signals produced by
vibration of lifted wings. Journal of insect behavior, 1SSN
0892-7553, 2021, vol. 34, str. 194-210. doi: 10.1007/
s10905-021-09780-2. [COBISS.SI-ID 74011507)

DAJCMAN, Urban, HOFMEYR, Margaretha D., RIBEIRO
D'ANUNCIAGCAQ, Paula Eveline, IHLOW, Flora, VAMBERGER,
Melita. Tortoise forensics: conservation genetics of the leo-
pard tortoise Stigmochelys pardalis in southern Africa. Sala-
mandra, 1SSN 0036-3375, 15 Feb. 2021, vol. 57, no. 1, str.
139-145, ilustr. http://hdl.handle.net/10566/6801. (COBISS.
SI-ID 79687427)

DELIC, Teo, TRONTELJ, Peter, ZAKSEK, Valerija, BRANCELJ,
Anton, SIMCIC, Tatjana, STOCH, Fabio, FISER, Cene. Speciati-
on of a subterranean amphipod on the glacier margins in
South Eastern Alps, Europe. Journal of biogeography, 1SSN
1365-2699. (Online ed.), December 2021, vol. 49, no. 1, str.
38-50, ilustr. doi: 10.1111/jbi.14275. [COBISS.SHD 85131523)

DULSAT-MASVIDAL, Maria, LORENCO, Rui, LACORTE, Silvia,
ALBAYARAK, Tamer, D"’AMICO, Marcello, ANDEVSKI, Jovan,
VREZEC, Al, ARADIS, Arianna, BALTAG, Emanuel, BERGER-
-TAL, Oded, et al. A review of constraints and solutions for
collecting raptor samples and contextual data for a Europe-
an Raptor Biomonitoring Facility. Science of the total enviro-
nment, ISSN 0048-9697, November 2021, vol. 793, str. 1-11,
ilustr. doi: 10.1016/j.scitotenv.2021.148599. (COBISS.SHD
69981955)

15.

6.

17.

18.

5.

20.

21.

22.

FAY, Rémi, SCHAUB, Michael, BANIK, M. V., BORDER, Jennifer
A., HENDERSON, lan G., FAHL, Georg, FEULNER, Jirgen,
HORCH, Petra, KORNER, F., MULLER, Mathis, MICHEL, V., REB-
STOCK, Helmut, SHITIKOV, Dmitry, TOME, Davorin, VOGELI,
Matthias, GRUEBLER, Martin U. Whinchat survival estimates
across Europe : can excessive adult mortality explain popu-
lation declines?. Animal conservation, ISSN 1367-9430, Feb.
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BEDJANIC, Matjaz, DOW, R. A., SUMANAPALA, A. P. Prodasi-
neura sita = red-striped threadtail. The IUCN red list of thre-
atened species, ISSN 2307-8235, 2021, str. 1-8, ilustr. doi:
10.2305/IUCN.UK.2021-3.RLTS.T197104A170688611.en.
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BEDJANIC, Matjaz, DOW, R. A., SUMANAPALA, A. P. Pseudagri-
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BEDJANIC, Matjaz, DOW, R. A., SUMANAPALA, A. P. Tetrathe-
mis yerburii = Yerbury’s Elf. The IUCN red list of threatened
species, ISSN 2307-8235, 2021, str. 1-11, ilustr. doi: 10.2305/
IUCN.UK.2021-3.RLTS.T59778A170687951.en. [COBISS.SI-
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BEDJANIC, Matjaz, DOW, R. A., SUMANAPALA, A. P. Transve-
stite clubtail = Cyclogomphus gynostylus. The IUCN red list of
threatened species, ISSN 2307-8235, 2021, str. 1-10, ilustr.
doi:  10.2305/IUCN.UK.2021-3.RLTS.T60277A170686538.
en. [COBISS.SHD 105843715)
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The IUCN red list of threatened species, ISSN 2307-8235,
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iris ssp. ceylonicus. The IUCN red list of threatened species,
ISSN 2307-8235, 2021, str. 1-9, ilustr. doi: 10.2305/IUCN.
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SUMANAPALA, A. P, BEDJANIC, Matjaz, DOW, R. A. Macro-
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of threatened species, ISSN 2307-8235, 2021, str. 1-10, ilu-
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en. [COBISS.SHD 105879299)
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