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Workshop in Ljubljana, Slovenia
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IS B E WP5: Community Building and Synergies

1. Summary

The workshop “Systems biology and its impact on science, economy, individuals and society”
took place in Ljubljana, Slovenia, on October 17, 2014. To this free three-hour workshop
teachers at all levels of education system, representatives of ministries and pharmaceutical
industry, medical doctors, media and others were invited. At the workshop it was shown how
new knowledge obtained by using systems biology approaches has already contributed to
new solutions in biotechnology, health, pharmacy, agriculture and environment. The official
language of the workshop was Slovene and the information was presented on the level
acceptable for the general public. For the workshop the informational printed material was
prepared and the information about SB in Slovene was released on-line. The workshop was a
event linked with the 9th CFGBC Symposium “From arrays and sequencing to understanding
diseases”. As such this workshop is a model that can be easily transferred also to other
environments across Europe and can serve as an efficient mean to raise awareness and

understanding of systems biology in general public.

2. Organization

The workshop “Systems biology and its impact on science, economy, individuals and society”
took place in Ljubljana, Slovenia, at the Faculty of Computer and Information Science
(University of Ljubljana) on October 17, 2014. It was organized together with the 9th CFGBC
Symposium "From arrays and sequencing to understanding diseases". For both events a
mutual web page was set in Slovene and English (http://cfgbc.mf.uni-

li.si/2014anniv9/isbe workshopeng.html). The printed official invitation flyer (see pdf version

in 5.) was sent to 399 addresses and its electronic version to 294 e-mails. The registration for
the event was electronic.

The workshop included a presentation of systems biology, its comparison with the synthetic
biology, its association with pharmaceutical industry and agronomy and its association with
medicine through the presentation of the case study of virtual liver. There were one informal
discussion coffee break and a formal discussion at the end of the workshop.

The workshop officially opened the director of the National Institute of Biology Prof. Dr.
Tamara Lah Turnsek. The workshop was chaired by Prof. Dr. Marina Dermastia.
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3. Participants

The workshop attended 96 participants: 63 from universities, research institutes and the
University Medical Centre Ljubljana; 15 teachers from primary and secondary school, 10
representatives from different ministries, 4 from the pharmaceutical industry and the event
was covered by 4 journalists.

4. The workshop

At the beginning Prof. Dr. Kristina Gruden from the National Institute of Biology, Prof. dr. Ales
Beli¢ from the Faculty of Electrical Engineering at the University of Ljubljana and Lek Sandoz
d.d., and Drdr. Jure Acimovi¢ from the Medical School, University of Ljubljana together
presented the idea of system biology in their interactive lecture entitled Mathematics +
Biology = Systems Biology?

The comparison between systems biology and synthetic biology was presented by Prof. Dr.
Roman Jerala from the The National Institute of Chemistry in his lecture Modular engineering
of natural molecules and processed.

In the second part of the workshop some case studies were presented. Prof. dr. Damjana
Rozman from the Medical School, University of Ljubljana showed the official ISBE case on the
Virtual Liver Network - pan-German program of systems biology. The presentation was
prepared together with director of virtual liver Adriano Henney. Some examples of use of
systems biology in the pharmaceutical industry (based on the use case prepared in ISBE) and
how systems biology can help agriculture were shown by Prof. Dr. Kristina Gruden and Dr.
Spela Baebler from the National Institute of Biology.

During the open discussion the questions were specifically related to how included specific
topics of systems biology in the high school curricula and of broader perspectives of systems
biology for the everyday life.

Abstract of presentations are available on-line together with the abstracts of the CFGBC
symposium: http://cfgbc.mf.uni-lj.si/2014anniv9/AbstractBook 2014.pdf.
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5. Feedback

WP5: Community Building and Synergies

The response to the workshop was extremely good. The organizers received many verbal and
written commendations. Among the most frequent ones were that the workshop was timely
and needed as the understanding of the newly emerging scientific fields like systems biology
and synthetic biology is currently very low and the workshop provided basic explanations
accessible to everyone. There was a report on the workshop by the Slovenian Press Agency
(Fig. A) and at NIB website (Fig. B). The systems biology in agronomy and an interview with
Prof. Dr. Kristina Gruden were broadcasted at the national television in the show “Ljudje in
zemlja” (=People and soil). The virtual liver case and an interview with Prof. Dr. Damjana
Rozman will be presented in the January 2015 issue of the Slovene journal “Zdravje”

(=Health).
Figure A
O-STA.com 20.10.2014
Kazalo
Reach: 0
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Country: Slovenija
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V okviru evropskega projekta ISBE je potekala delavnica SISTEMSKA
BIOLOGIJA IN NJEN VPLIV NA ZNANOST, GOSPODARSTVO,
POSAMEZNIKA IN DRUZBO KOT CELOTO, ki jo je organiziral Nacionalni
in&titut za biologijo.

V petek, 17. oktobra 2014 je v prostorih nove Fakultete za
rac¢unalni$tve potekala delavnica z naslovom SISTEMSKA BIOLOGLJA
' IN NJEN VPLIV NA ZNANOST, GOSPODARSTVO, POSAMEZNIKA IN
DRUZBO KOT CELOTO. Delavnico je organiziral Nacionalni institut za
_ biologijo v okviru evropskega projekta ISBE (Infrastruktura za
sistemsko biologijo Evrope). Namenjena je bila $irsi zainteresirani
javnosti. Delavnice se je udelezilo vec kot 100 predstavnikov

i Ministrstva za izobrazevanje, znanost in port, Ministrstva za okolje in
prostor, uciteljev z vseh ravni izobrazevanja, fakultet, $tudentov,
farmacevtske industrije in medijev.

Na delavnici je bila predstavljena sistemska biclegija, in sicer kot novo raziskovalne podroéje in tudi kot
sprememba v razmisljanju. Sistemska biologija in njeno sprejetje v javnosti sta eden od kljuev prihodnjega
razumevanja biologije. ka biclogija ta povezovanje raziskovalnih podrogij, ki doslej niso imela
veliko skupnega. Njen poseben interdisciplinamni znagaj vkljuuje sodelovanje med molekulskimi biologi,
genetiki, kemiki, fiziki, ra¢unalni¢arji in matematiki. Sistemska biclogija tako omegota zelo inovativna
sodelovanja in nove pristope k reSevanju pred tem neobvladljivih tezav. Sistemski biologi s svojimi raziskavami
posegajo predvsem na podrotja ved o Zivijenju in podrodja, povezana z zdravjem. Cilj njihovih raziskav pa so
tudi energija, okolje, proizvodnja hrane. Do zdaj je sistemska biologija dosegla najvet)i napredek v medicini in
farmacevtski industriji; v zadnjem £asu se uveljavlja tudi na drugih podrogjih. Rezultati raziskav sistemske
biclogije Ze danes nakazujejo, da bomo na njihovi podlagi lahko sprejemali informirane odlogitve na podroéju

kompleksnih biclodkih vprasanj, pa naj bodo to zdravje ljudi, rastlin ali Zivali, okolje, vamna hrana in vse
povezave med njimi.

Sistemska biologija kot novo raziskovalno podroéje si Ze uspesno utira pot tudi med slovenskimi znanstveniki.
Na delavnici so svoje izku3nje s sistemsko biologijo predstavili prof. dr. Damjana Rozman in doc. ddr. Jure
Agimovit z Indtituta za biokemijo Medicinske fakultete UL, prof. dr. Ale$ Belic s Fakultete za elektrotehniko UL in
Lek d.d, prof. dr. Kristina Gruden in dr. Spela Baebler z Nacionalnega instituta za biclogijo. Prof. dr. Roman
Jerala s Kemijskega insfituta je osvetlil podrocje sintezne biologije in njeno povezavo s sistemsko biclogijo.
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6. Workshop material

Program

13.45-14.15 Registracija

14.15-15.15 Splo$na predstavitev sistemske
biologije (Gruden K., Beli¢ A., Acimovic J.)

15.15-15.25 Povezava sistemske in sintezne
biologije (Jerala R.)

15.35-15.55 Odmor s prigrizkom

15.55-16.55 Predstavitev primerov sistemske
biologije

15.55-16.10 Izbrani primer: Virtual liver (Rozman D.)

16.10-16.25 Povezava sistemske biologije
s Farmacevtsko industrijo (Gruden K.)

16.25-16.40 Povezava sistemske biologije
s kmetijstvom (Baebler S.)

16.40-17.00 Splosna razprava
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6.1 For the workshop a printed invitation flyer was prepared:

Gradivo

Udelezenci boste na delavnici prejeli brezplacno
gradivo v pisni obliki.

KOTIZACIJE NI.

Komu je delavnica namenjena
Vsem, ki bi zeleli izvedeti, KAJ JE SISTEMSKA
BIOLOGIJA in KAKO JE POVEZANA Z VAMI IN VASIM
DELOM.

Prijava

Elektronska prijava:
http://cfgbc.mf.uni-lj.si/people/rokosir/2014anniv9/
isbe_workshop.html

Prijave sprejemamo do dne pred izvedbo seminarja.

Informacije
Za vse dodatne informacije nam pisite
do 20. septembra 2014 na e-naslov:
spela.baebler@nib.si

in

po 20. septembru 2014 na e-naslov:
marina.dermastia@nib.si

VLJUDNO VABLJENI!

O —
NACIONALNI INSTITUT ZA BIOLOGIJO

- CRpAcITIES

Sistemska biologija
in njen vpliv na znanost,
gospodarstvo, posameznika
in druzbo kot celoto



ISBE

All participants received a folder with material about systems biology:

Sistemska biologija je sprememba v razmisljanju in
omogoéa povezovanje raziskovalnih podrodi, ki do zdaj niso.
imela veliko skupnega. Na tak nacin, denimo, se ze povezuje

znanje molekularnih biologov, rastlinskih fiziologov
in ekologov. Veénivojski pristopi sistemske biologije
'omogocajo tako ¢asovno kot prostorsko modeliranje.
Posledi¢no zmanjsujejo kolicine zahtevanih poskusov in s
tem zniZujejo stroske uvajanja novih izdelkov na trisce.
Rezultati raziskav sistemske biologije Ze zdaj nakazujejo,
da bomo na njihovi podlagi lahko sprejemali informirane
odloditve na podrocju kompleksnih bioloskih vprasanj,
pa naj bodo to zdravie ljudi, rastlin ali Zivali, okolje, varna
hrana in vse povezave med njimi.

uvoop

e druga polovica 20.stoletja velja z2

Sistemski biologi s svojimi raziskavami
posegajo predveem na podrodja ved o
in podrodja, povezana z zdravjem. hjinove

enju

digitalno dobo, smaz21.

s
v Boba bislogie 04 adkiita zgradbe dvojne
wijzénics DNK letz 1853 je biologlz doZivela
podatkovno revalucijo. Danes lahka s pomoatjo
sadobinih tehnologi] zbirame agromne

vse proteine v arganizmih, merabolomsk, ki
wkljuéujejo vse metabolite, fensmski ki opisujejo
videz organizmov. Prevedba celotne koliéine teh
podatkov nova bisloZka znanja je zelo teka
Zzanjo je nujna sprememba v razmilanju, in 1
spremembz e sistemska biologija.

sistemska biologija sestavja celoto iz delékov.
©omagoéa nam, da integriramo zzpletene in
obssine kolidine podatkow v radunalnizke
madele, s katerimi nato lahka izvajame
raéunalnitke simulacije. 2 uparabe modelov.
Iahko raziskujemo Lastnosti celic po svojin Zeljah,
od rawni L jizma.

raziskave gijo. okalje,
proizvadnjo hrane.

Ze zdaj je jasno, da bo sistemska biologija in
njeno sprejetje v javnosti eden od kljuéev
prihodnjega razumevanja biologije.

KAJ JE SISTEMSKA BIOLOGILJA?
sistemska biologija je

podroije znanosti, ki
zapletenih bioloski

sistemska biologij

+ poskusa razumeti delovanje

+ raziskuje povezave med teori
eksperimentom,

Eeprav je sistemska biologija kat samostojno
podradje zelo nove, ima veé zgodavinskin
korenin: v teoriji dinamicnih sistemav,
melekulski biclogii, Aziolagiji. Njen poseben
interdisciplinarni znacaj vkljuéuje sodelovanje
msd molekulskimi biologi, genetiki, kemiki,

| rafunalniZarji in matematiki Siscemska
hm\ogua tako omogota zela inavativaa
sadelovanja in nove pristape k redevanju pred
tem neobladijivih cetzv.

“je iciplinarna in vkljuéuje

povezano delovanje laboratorijskih
raziskovalcev z matematiki, Fi
tehnologi

WP5: Community Building and Synergies

ISBE

Projekt ISBE - Infrastruktura
za sistemsko biologijo Evrope

Veé slovenskih raziskovalnih institucij je Ze vidjucenin
v evropski projekt ISBE (hetp;//project.isbe.eu/). Projekt
naj bi evropskim znanstvenikom z vseh podroij ved
o Zivtjenju omogofil raziskovanje zapletenih bioloskin
vprasanj s sistemskega vidika. S tem projektom bo
vzpostavijena dostopna mreZa infrastrukturnih sredisé
PO vsej Evrapi. Infrastrukturna srediéca bodo zagotavijala
multidisciplinarno strokovno znanje, izobraZevanje,
moznosti za izvajanje poskusov in modeliranje, repozitorije
podatkov ter modele, nujne za majhne ali velike programe
sistemske biologije.

Z raziskavami biolo3kih procesov z uporabo nove
infrastrukture bomo poveéali nase temeljno znanje,
od ravni molekul in celic do celotnih organizmov. Uporaba

infrastrukture bo vodila do novih ay\vlatu v biomedici
kmetijstvy, okolju. Pozitivno bo vplivala na prifiodnje
eno varstvo in tehnoloski razvoj, povezan
kar bodo obéutili evropska druzba,
in celotno gospodarstvo.

najvetjo invest sk velja
R i e ey e e

SISTEMSKA BIOLOGIJA SPREMINJA RAZVOJ IN PREIZKUSANJE
NOVIH ZDRAVIL V FARMACEVTSKI INDUSTRII

NACIONALNI INSTITUT ZA BIOLOGHO

Sistemska biologija v medicini

sistemska bialogija naj bi bilz poglavitna
anstvena il i

Sistemska biologija
in njen vpliv na znanost,
gospodarstvo, posameznika
in druzbo kot celoto

aktivnih spojin. Z racunalniSkim oblikovanjem
novimi strategijami preizkusanja bomo lanko
prednostna izbrali potenciaine kandidatne

nasieanje
medicine. 1dgj3. 4 moramo 2z e, ki igkimi m
bolezni i nebo 2 sfikacje primemin tar
e upai i letenost. zdre 3 u
e neposredne pavezana zuvajanjem robusene  malekulal razmer, i naie vplivejo. To bo
sistems| raziskave. na varmost kamb

Rutinska uporsbs matematitnegs modsirania v
medicini bo omogoila napovedne zdravstvene

odloditve. Ratunalni i zela

zdravilin i ir ain

raziskavamiin njinova prevedbo v kliniko. S
takimi simulacijami je mogaée bolje naéreovati
poskuse, v katere je vkljucenih tudi manj
subjektov. Vs to v kanzni

sistemska biologija pri raziskavah Zivali

povetz
strozke njihove izvedbe. S kvantitativnimi
znalizami 2 modeliranjem 2= zaéenjamo bolje
razumeti interzkcye. m potakajo vprementjvin
razmerah.

e padaben

wpliv kot na raziskave pri judeh na raziskave

damadihin drugih Zivali. S towrstnimi pristopi se

basta pedredji #e bolj povezovali, s3j bo bisloike
e

Uporabna sistemska b«]lug taka tizkuje
pot sistemski bioloiki medicini. slednja bo
zagotovila okvir za zdrawljenje kompleksnih
multifaktorskih obolenj, ki bremenijo druzba -
rak, presnowne bolezni, alzheimerjeva bolezen,
Parkinsonova bolezen, ostzoporaza. Prispeval
bowdik ja s simulacijo

temejitejs
podabnosti med arganizmi. Novi pristopi bodo
nadomessili cudi stina vprsdliive preizkuss na
Zivalih, na primer za kozmetiéno industrijo.

sistemska biologija pri raziskavah

<

poteka bolezni. s takimi pristopi bomo lahks
zadeli zdraviti tudi dosle] neozdravijive bolezni.

Sistamska bislogija v Farmaciji

0d pristopo sistemske biologije bosts imeli
weliko koristi I:udl fzrma(eu&ka mdustn]a in

bods pospeiili rastlinske programe Eahtnjenja 2
manjim Finanénim viozkom in bolj predvidjivimi
rezultati. simulzcije na podlagi sistemske
biologije bodo omegodle izboljianje nadzora

Skodljivcev o igovare

bama lzhka npr. dolodili delovanje novih
naravnih 2l sintetiénih potendialno biolosko

poljscin na iy
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Workshop in Nove Hrady, Czech Republic

1. Summary

The ISBE/C4Sys international workshop on systems biology was held in Nové Hrady, Czech
Republic on June 18, 2014 and was organized within the 4™ Visegrad Symposium on
Structural Systems Biology held at the Institute of Nanobiology and Structural Biology, Global
Change Research Centre, Academy of Sciences of the Czech Republic. The whole 3-day
symposium was organized by universities from the Visegrad 4 (Poland, Slovakia, Hungary and
Czech Republic).
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2. Organization

ISBE/C4Sys international workshop on systems biology was part of the this symposium with
almost 90 participants mainly focused on various computational methods used in the study of
biologically relevant macromolecules ranging from quantum calculations via atomistic models
to coarse-grained molecular dynamics of biological systems. The other main topic was
focusing on experimental techniques, mainly spectroscopic methods that complement the
simulations or can be used for verification.

Organization

Institute of Nanobiology and Structural Biology — C4Sys
Global Change Research Centre

Academy of Sciences of the Czech Republic

3. Participants

As mentioned above, this year the symposium organizers added a special section dedicated to
Systems Biology in a European context (in collaboration with ISBE) to which attended
outstanding experts in systems biology from the central/eastern European region, and whose
research topics presented were from Gene expression noise and robustness of transcriptional
response, Experimental and computational approaches for advanced understanding of
cyanobacterial cells in natural and controlled environments , specific interactions at the helical
2 domain interface to Cation homeostasis examples in yeast.

In two separate sessions there were presenting systems biologists from the Czech Republic
(Rudiger Ettrich, Jost Ludwig, David Safranek, Jan Cerveny, David Safranek and Josef Komenda)
from Greece (Dimitris Thanos -Research Foundation Academy of Athens) and other
contributor from Laboratory of Genomics and Proteomics of Disease Vectors Biology centre of
ASCR, Institute of Parasitology in Ceske Budejovice (James Valdes).
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4. The workshop

The main organizers:
from left Babak Minofar,
Rudiger Ettrich and David Reha
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C4Sys "isee

Section organized by ISBE/CA4Sys:

Chairperson: Riidiger Ettrich

09:00-09:30 Dimitris Thanos (Athens): Gene expression noise and robustness of
transcriptional responses

09:30-10.00 David Safranek (Brno): Computer-Scientific Approaches to Modelling and
Analysis of Biological Systems: Applications to Cyanobacteria

10:00-10:30 Jost Ludwig (N.Hrady): Cation homeostasis in yeast - Non invasive methods for
time resolved measurements of ion fluxes and pH changes.

Chairperson: Jost Ludwig

11:00-11:30 Jan Cerveny (Brno): Experimental and computational approaches for advanced
understanding of cyanobacterial cells in natural and controlled environments

11:30-12:00 Jana Kopecna (Tfebori): Acclimation of the cyanobacterium Synechocystis 6803
to high light is accompanied by an enhanced production of chlorophyll that ispreferentially
channeled to trimeric PSI.

12:00-12:30 James Valdes (€.Budéjovice): The dynamics of tick salivary proteins

Other talks related to systems biology:

Victor Guallar (Barcelona): Mapping Enzyme Engineering (and drug delivery) by
computational tools

Alexandra Carvalho (Uppsala): Phosphoryl transfer reactions and DNA epigenetic
modifications

Jan Stérba (€.Budéjovice): Glycosylation — from proteins to an organism.

Sarah Harris (Leeds): Mesoscale Modelling of Proteins using Fluctuating Finite Element
Analysis
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5. Feedback

The participants enjoyed the workshop well!l We received many verbal positive comments,
such as that it was a great way to learn about systems biology and that there were a mix of
professionals and it was enlightening to hear their perspectives on some of the challenges
scientists encounter while working on specific projects. Although the Czech Republic has
several institutions with laboratories producing data that can be used as inputs for systems
biology, an infrastructure for systems biology that would offer the individual researchers
needed core services and modeling tools and expertise, is quite missing. Therefore, the
workshop about systems biology and learning about research infrastructure ISBE in
connection with C4SYS that will provide efficient, cost effective, and desired support to
increasingly complex research in life sciences in the three major regions of biological and
biomedical research in the Czech Republic (Prague, Brno, and South Bohemia) was beneficial.
It is understandable that with support of these regions, C4SYS will trigger the spread of
systems biology approaches within the life science and biological communities targeting
scientists in many different areas of: biophysics, biochemistry, environmental microbiology,
microbial ecology, fungal ecology, bioinformatics, computational biology, computational
systems biology, mathematical modeling etc.

6. Workshop material
Book of abstracts published at:
http://nh.cas.cz/vsssb14/wp-content/uploads/2014/07/VSSSB14 book of abstracts.pdf
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