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PAAKIRJOITUS

Risto Juvonen

Arvaan lukijoitamme kiinnostavan lukea erityisesti Tapaa toksikologi -kysymyksien vastaukset, koska lukemalla
vastaukset tasta tai alemmista lehdista voi samalla tutustua toksikologeihin ja heidan uriinsa. Tama juttutyyppi
ei kuulunut lehtemme alkutaipaleeseen. Se keksittiin Kirsi Vahdkankaan paatoimittajuuden aikana. Viime
vuosina monesti on ollut kaksi vastaajaa nuorempi ja kokeneempi STY:n jdsen. Perustelemme kahtia vastauksia
yhdessa lehdessa silla, ettda 1. saamme tietoa useammalta toksikologilta, 2. saamme seka tuoretta etta
historiallista tietoa ja ndkemystd lukijoillemme, ja 3. kaksi vastausta ei ole liian paljon yhteen lehteen. Tdssa
lehdessa vastaajat ovat ECHA:n toksikologi Emma Tarvainen ja emeritusprofessori Pauli Ylitalo.

Aikaisemmista vastauksista haluan palauttaa tahan paakirjoitukseen muutamia poimintoja:1. jasenilta
toivotaan aktiivisuutta STY:n toiminnassa, 2. suomalaisten toksikologien toivottaisiin olevan yhta aktiivisia kuin
ruotsalaiset kollegat kansainvalisilla areenoilla, 3. David Attenboroughin kirja Yksi elama, yksi planeetta on
tarkea kirja, 4. ei maailmalla liho, mutta viisastuu, 5. olen unelma-ammatissani toksikologina, 6. toksikologian
osaamista tarvitaan ja pidetaan lippu korkealla, 7. tekodly on tulossa ja sita hyddynnetaan myos toksikologiassa
(2023).

Puheenjohtajamme Greta Waissi muistuttaa meita hallinnollisen toksikologian roolista ja tarkeydesta
teknologisesti kehittyvassa maailmassa omassa kirjoituksessaan. Uraansa toksikologian parissa aloitteleva Inka
Ora kertoo harjoittelukokemuksistaan ECHA:ssa. Lyhyitd muisteluita on luettavissa muutamista kokouksista.
BCPT:n nuoremman tutkijan palkinnon saanut Olli Karkkainen kertoo lyhyesti metabolomiikkaan liittyvista
tutkimuksistaan.

Nyt kaikki vuodesta 2011 julkaistut lehtemme ovat luettavissa Suomen toksikologiyhdistyksen suomenkielisilta
kotisivuilta (https://www.toksikologit.fi/).

Vuoden 2024 vuosikokous ja tieteellinen kokous ovat Kuopiossa 7.-8.4.2025.

Pimed syksy ja lumisen ja maran kelin vaihtelu ovat alkaneet. Itd-Suomen yliopiston emeritusprofessorin ja
rehtorin Matti Uusituvan mielesta silloin Suomessa aherretaan. Ehkapa se on keino toimia raskaan vuodenajan
aikaan.

Hyvaa joulun odotusta ja talvea seka virkeytta arjen aherrukseen.

Risto Juvonen [ lehtemme toimituskunta
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PUHEENJOHTAJAN PALSTA

Greta Waissi

Dear Members of the Society,

As the landscape of chemical regulation rapidly evolves, toxicologists are now key voices in shaping public health
standards and guiding industrial progress. Today, our role goes far beyond the lab. Modern toxicologists are at
the forefront, ensuring that every regulatory action stands on a foundation of rigorous scientific evidence. With
the surge of global trade and accelerated technological advancements, aligning chemical regulations worldwide
isn’t just ideal—it's essential. Staying engaged with international policies, from the EU’s Green Deal to global
biocide regulations, is critical. At the same time, we must also be mindful of the unique challenges faced by
developing economies.

Innovation is driving remarkable changes within toxicology. There is a clear pivot towards sustainable chemistry,
alternative materials, and non-animal testing methods—all focused on minimizing toxicity without sacrificing
product performance. Toxicologists are leading the validation of these advancements. Our research ensures that
novel materials and processes meet stringent safety and regulatory standards. As industries increasingly
emphasize sustainability, the demand for thorough toxicological assessments that support these goals will only
grow.

The reqgulatory landscape is tightening, too. Areas like
endocrine disruptors and persistent organic pollutants are now
subject to stricter oversight, with new testing protocols and
frameworks rolling out. Toxicologists must stay adaptable,
responding to these shifts with science-backed approaches.
Our role in advocating for evidence-based policies is crucial,
promoting innovation while upholding the highest standards of
chemical safety.

These topics, along with other key developments, will be
explored in-depth at our upcoming spring symposium. Stay
tuned for more details on the agenda and timing—don’t miss
the chance to participate to this symposium.

Greta Waissi,
puheenjohtaja

Sincerely,
Greta Waissi
Chair of the Finnish Society of Toxicology

The Finnish Society of Toxicology
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STY SYMPOSIUM

Henriikka Hakomaki, Risto Juvonen, Merja Korkalainen

The Finnish Society of Toxicology’s annual symposium was held at Tampere University on 17.-18.4.2024. The
Society was warmly welcomed to Tampere by FHAIVE staff, led by Professor Dario Greco. The symposium was
supported by BCPT, FIN3R, and Scymaris.

During the first day we had interesting talks on regulatory toxicity by Dr. Tiina Santonen, Prof. Markku Pasanen,
and Virve Sihvola, and on in vitro and in vivo toxicology by Dr. Jack Morikka and Prof. Tomi Rantamaki. Then we
had the pleasure to hear a talk from Dr. Olli Karkkdinen, the recipient of the BCPT Young Researcher Nordic
Prize, and visit the GrecolLab at Kauppi campus. Afterwards, it was time for the annual meeting of FST, followed
by a relaxed dinner at Brewery Restaurant Plevna.

The second day of the symposium kicked off with a keynote lecture by Prof. Bengt Fadeel from Karolinska
Institutet, followed by an ecotoxicology and one health session with Prof. Jussi Kukkonen, Prof. Jaana Rysa
(pictured below), and Dr. Giusy del Giudice. After lunch, we ended the day and the symposium with a session
focusing on computational and mechanistic toxicology, with Dr. Antonio Federico, Dr. Laura Saarimaki, and Dr.
Vittorio Fortino.

A warm thank you to the speakers, attendees, organizing team, and the sponsors! See you again next year!

The Finnish Society of Toxicology
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BCPT YOUNG RESEARCHER NORDIC PRICE RECIPIENT’S
PRESENTATION

Olli Karkkainen

In the 2024 annual symposium of the Finnish Society of Toxicology, | gave a presentation related to the BCPT
Young Researcher Nordic Prize which was awarded in late 2023. According to the BCPT, the Young Researcher
Nordic Prize is given annually to honor the achievements of an outstanding research talent in either of the fields
of basic and/or clinical pharmacology or toxicology in the Nordic region. In the presentation, | showed examples
of alterations in the metabolome related to alcohol exposure found in my metabolomic studies and how these
alterations predict disease progression or treatment outcomes. This is a short summary of the main points of my
presentation, leaving out the most details of the unpublished results.

A goal of a non-targeted metabolomics analysis is to measure the metabolome, which composes of all the small
molecules in the biological samples. However, none of the current methods can achieve this goal completely,
but according to my opinion, a good method should aim to cover as large as possible part of the metabolome.
The small molecules in the metabolome can be from 1) endogenous metabolism, 2) from exposures to
xenobiotics from food, chemicals, or drugs and from 3) microbiota made compounds. The aim of a metabolomics
study can be, for example, to find how an exposure alters endogenous metabolic processes or if a metabolite
profile predicts disease progression. Of the different omics methods, metabolomics is the closest to the
phenotype and measures functional changes that change with time. It is influenced by the flow of information
from genome to transcriptome to proteome to metabolome, but also by external exposures and activity of the
microbiota. Furthermore, these metabolites are not only passive biomarkers of something happening, but many
are active molecules themselves influencing different processes in the body. Use of a non-targeted
metabolomics approach can also result in finding novel metabolites that have not previously been reported in a
specific sample type.

As an example of the metabolome reacting to acute exposure, | showed results from a human laboratory study
on the effects of intravenous ghrelin and alcohol administration to the circulating metabolome (Karkkainen et
al., 2021). The study had two alcohol administration sessions, one intravenous self-administration and one with
alcohol clamp both with continuous intravenous acyl ghrelin administration, with a cross-over design. One
example of the results showed that a combined alcohol and ghrelin exposure caused an increase in the
circulating levels of corticosteroids, which returned to baseline levels after the infusion and when the blood
alcohol concentration reached o.

As an example of predicting disease progression, | presented results from the Kuopio Ischemic Heart Disease
(KIHD) cohort study. We observed that decreased levels of serotonin and asparagine at the baseline samples
predicted future diagnosis of alcohol use related diseases such as alcohol use disorder or alcohol associated liver
disease even when baseline alcohol use was taken into account (Karkkainen et al., 2020).

The Finnish Society of Toxicology
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Furthermore, as an example of metabolites being active in modulation of the phenotype, | showed results from
a recent study looking at metabolites associated with alcohol use in general population and in persons with
depression (Karkkainen et al., 2024). Main finding of this study was that drinking 6-9 or more alcohol doses per
week in the general population was associated with low hippuric acid levels, similar to those that were observed
in persons with depression. Moreover, the low hippuric acid levels were associated with high scores in tests of
depression and anxiety also in persons with alcohol use disorder (Leclercq et al., 2024). There is ongoing research
investigating possible beneficial effects of hippuric acid supplementation to depression and anxiety like behavior
in mice exposed to chronic social defeat stress.

One of the benefits of the non-targeted metabolomics approach is the possibility to find novel metabolites. As
an example of this, | showed results from several studies related to 5-aminovaleric acid betaine. During my post-
doc period, | was among the first researchers to describe this metabolite in human and mammal samples
(Karkkainen, Lankinen, et al., 2018) and to identify that 5-aminovaleric acid betaine blocks the B-oxidation of
fatty acids by inhibiting the cell membrane carnitine transporter (Karkkainen, Tuomainen, etal., 2018). Itis result
of metabolism of gut microbiota and it has been linked to, e.g., alcohol use, fatty liver disease and cognitive
decline (for a review see Haikonen et al., 2022).

Finally, | would like to thank the Finnish Society of Toxicology for nominating me and the BCPT for giving me
this award. | also want to thank all my supervisors, all the doctoral and master’s students | have the privilege to
supervise, and all the staff at UEF and at Afekta | have worked with, all other national and international
collaborations, as well as the funding agencies enabling the work.

Olli Karkkainen

Senior researcher

School of Pharmacy
University of Eastern Finland

Kuva: Ville Koistinen

Conflict of interest: Dr. Kdrkkdinen is a co-founder and CEO of metabolomics analysis service provider Afekta
Technologies Oy.
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TAPAA TOKSIKOLOGI 12 - PAULI YLITALO

1. Kerro nimesi, tittelisi seka nykyinen/viimeisin tyosi.

Pauli Ylitalo, professorifyliladkari, eldkkeelld 2005 eteenpain. Viimeisin aktiivinen tutkimusvuosi 2011. Sen
jalkeen akateemisia ym. asiatuntijatehtdvia 2023 asti. Aktiivinen toimintani STY:ssd ja suomalaisessa
toksikologiassa on vain historiaa 1970-luvulta 2010-luvulle!

2. Mika on koulutuksesi?

Ladketieteen ja kirurgian tohtori Helsingin yliopisto, kliinisen farmakologian erikoisladkari LKH, rekisteroity
toksikologi STY/Eurotox 1995, akateeminen johtajakoulutus Tampereen yliopisto.

3. Missa eri tyotehtavissa olet toiminut?

Farmakologian assistentti Helsingissa, Post doc Heidelbergin yliopiston farmakologian ja toksikologian
laitoksessa, bioladketieteen vyliassistentti 1974—81 Tampereella, jaksoittain terveyskeskusldakari ja
apulaisladkari 7o-luvulla Tampereella, vt. farmakologian professori pari vuotta Tampereella, toksikologian ja
farmakokinetiikan professori 1983—92 Kuopiossa, kliinisen farmakologian ja toksikologian professori/yliladkari
1992— Tampereella.

4. Miten ajauduit toksikologian alalle ja miksi kiinnostuit toksikologiasta?

Sain |ddketieteen kandina 1968 Helsingin yliopiston farmakologian laitoksella vaitoskirja-aiheen: Serotoniinin
(sHT) ja muiden vasoaktiivisten yhdisteiden akuutin toksisuuden mekanismit. Vaittelin aiheesta 1973
Helsingissa. Siita kaikki alkoi.

5. Koska liityit STY:hyn?
Heti STY:n perustamisvuonna 1979.
6. Missa tehtavissa olet toiminut STY:ssa?

STY:n varapuheenjohtaja 1988-89, Puheenjohtaja 1990—-91. Muutaman kerran STY:n edustaja IUTOX:n ja
Eurotoxin kongressien yhteydessa pidetyissa kokouksissa. Suomen toksikologirekisterin perustajajasen ja
lautakunnan ensimmadinen puheenjohtaja 1995, jdsen 1995-05. STY:n tilin/toiminnantarkastaja 2012-18.

7. Missa luottamustoimissa olet toiminut toksikologian alalla / mita huomionosoituksia olet saanut?

The Finnish Society of Toxicology
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Sosiaali- ja terveyshallituksen toksikologian asiantuntija 1980- ja 9go-luvuilla. Tuotevalvontaviraston
toksikologian asiantuntijaryhman jasen 1980- ja go-luvuilla. Maanpuolustuksen tieteellisen neuvottelukunnan
(MATINE) Toksikologian ja suojelulddketieteen jaostojen jasen ja varapuheenjohtaja yli 20 vuotta.

Organizing Committee and Abstracts Editor: Joint Meeting of the Finnish Society of Toxicology and the British
Toxicology Society, 1996 Tampere. Treasurer, Abstracts and Proceedings Editor: 10th International Congress of
Toxicology Tampere 2004.

Useita asiantuntijatehtdvida toksikologian jatkokoulutuksessa ja akateemisissa virkanimityksissa. STY:n
standaari 1994, Suomen Toksikologiyhdistyksen kunniajdsen 2009.

8. Mita on ollut parasta toimiessasi toksikologin tehtavissa?

Toksikologian ja  farmakokinetiikan  professuuri  Kuopiossa 1983-92, erityisesti toksikologian
jatkokoulutusohjelma. Viihdyin siina ty6ssa mainiosti. Luonnollisesti Toksikologian Maailmankongressi (ICTX)
Tampereella 2004 oli ikimuistoinen tapahtuma.

9. Mita harrastat?
Laturetket vuoteen 2007 asti. Metsastys. Vapaaehtoinen maanpuolustusty®d.
10. Terveiset toksikologilehden lukijoille?

STY on pitanyt toksikologian lippunsa korkealla ihan maailmankin mittakaavassa. Mielta lammittaa, etta Suomi
kasvattaa edelleen ilahduttavan runsaasti uusia toksikologeja!

Vain kuolleet kalat uivat myotavirtaan; aina kuitenkin on hyva muistaa, ettd korkeatkaan akateemiset arvot
eivat korvaa tervetta maalaisjarkea!

The Finnish Society of Toxicology
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TAPAA TOKSIKOLOGI 2 -EMMA TARVAINEN

1. Whatis your name and where are you from?

My name is Emma Tarvainen. | have both Finnish and Sri-Lankan roots, and | spent my childhood and youth in
Wales.

2. What s your basic training?

I have a bachelor’s degree in forensic science from the University of Glamorgan (now University of South Wales)
and a master’s degree in toxicology from the University of Eastern Finland.

3. What kinds of duties have you had?

| started my career in toxicology in the chemical industry. | worked for Kemira which is a large global chemical
manufacturing company. The bulk of my work was with REACH registrations. | performed hazard and risk
assessments, assessed existing data, commissioned, coordinated and reported new toxicology, ecotoxicology
and physicochemical data generated by CROs among many interesting tasks.

I moved on to public administration working as a senior officer at the Finnish Safety and Chemicals Agency
(Tukes). At Tukes | worked mainly with REACH evaluations and with the Cosmetic Product Regulation.

4. What are your main tasks?

| work with the REACH restriction and authorization processes as a scientific officer in the risk management
directorate of ECHA. My current work combines an interesting and fulfilling combination of regulatory science
with risk assessment.

5. How did you become interested in toxicology?

The final year of my bachelor’s studies involved one course of toxicology. This was a lecture | looked forward to
each week and left me thirsty for more. | bought a couple of books on the subject during the year | spent as an
au pair before being accepted onto the master’s program in Kuopio. The rest is history.

6. What has been the most challenging task or subject that you have encountered?

The field of regulatory toxicology is multidisciplined and fast evolving. It is very important to balance knowledge
of the details e.g. of the specifics of the toxicological mechanisms for example and the greater context and
possibilities and interlinks with the evolving regulatory environment.

7. What would be the dream career for you?

Ever since | embarked on my toxicology master’s journey, my heart has been set on contributing to the work of
the European Chemicals Agency (ECHA). Before taking the leap, | gained valuable experience and insights in
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industry and with a national authority. The task work with REACH restrictions fuels my motivation, owing to the
societally significant impacts they carry, and | feel incredibly fortunate to be part of it.

8. What kind of hobbies do you have?

As a full-time working mother of two
children aged 2 and 4, this question
prompts a grin. This said, | love to travel,
read great books, work on my garden, do
some Pinterest-inspired interior décor and
small renovations and most recently | have
really enjoyed singing in ECHA’s staff
choir- ECHA voices.

9. What would you like to say to the
readers?

Our work in toxicology can be thought of
as a puzzle—a mosaic of knowledge and
impact. Each piece, whether it's research,
data, orregulation, contributes something
important to the bigger picture.

As professionals in our fascinating field,
we can embrace the interconnectedness.
Good research fuels good data, which in
turn shapes effective regulations. We're
not just scientists; we're architects of
safety, health, and environmental well-
being. We fit the puzzle pieces together,
and our efforts ripple far beyond the lab.
Together, we are building a safer world—
one molecule at a time.

The Finnish Society of Toxicology
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TOXICOGENOMICS DATA FOR CHEMICAL SAFETY ASSESSMENT:

FROM INTRINSIC CHARACTERISTICS TO FUNCTIONAL POTENTIAL
TAMPERE, TAMPERE UNIVERSITY. VAITOS 3.5.2024

Laura Aliisa Saarimaki

ABSTRACT

The modern world surrounds us with a vast sea of chemicals of which a large majority remains uncharted in terms
of their potential hazard for human health and the environment. At the same time, the rapid introduction of new
chemicals necessitates a delicate balance between innovation and safety, presenting one of the key challenges
of the 21st century.

Chemical safety assessment has been long focused on resource-intensive and ethically challenged animal
experiments. Furthermore, the traditional approach focuses on phenotypic endpoints, providing limited insight
into toxicity mechanisms which impedes the development of chemicals that are safe and sustainable by design
(SSbD). Despite major efforts to advance in vitro and in silico alternatives for chemical safety assessment, the
first generation of these non-animal approaches present similar challenges as their in vivo counterparts. This has
resulted in major initiatives to shift the focus towards mechanistic toxicology, enabling a deeper understanding
of chemical hazards. This mechanistic approach is fuelled by the introduction of adverse outcome pathways
(AOPs) and toxicogenomics, offering unprecedented insights into the molecular underpinnings of chemical-
induced toxicity. While the value of this mechanistic venture is broadly recognised, toxicogenomics-based
evidence is not systematically integrated into chemical safety assessment.

Hence, the foundational premise of this dissertation lies in the recognition of the multifaceted challenges that
surround the utilisation of toxicogenomics data in chemical safety assessment. These challenges were
characterised through three critical aspects of toxicogenomics data: its intrinsic characteristics, functional
properties, and translational potential. The intrinsic characteristics, defined as the FAIRness (Findability,
Accessibility, Interoperability and Reusability) and quality of data, were investigated, and addressed through
systematic data curation and annotation. This enabled a comprehensive review of the current state of
toxicogenomics data, resulting in a resource with improved FAIRness and a robust foundation for subsequent
analytical endeavours. Similarly, this effort established a systematic link between toxicogenomics-based
evidence and the AOP framework, empowering the functional properties of both data types.

Innovative methodologies and approaches to data analysis form the cornerstone of the functional properties of
data, aiming at the extraction of meaningful insights from complex, high-dimensional toxicogenomics datasets.
By harnessing advanced computational techniques and the link established between AOPs and toxicogenomics,
this dissertation further sought to distinguish subtle molecular signatures and discern the intricate interplay
between chemicals and biological systems. This was exemplified by a model of a dynamic dose-dependent
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mechanism of action that revealed crucial mechanisms related known long-term adverse effects of multi-walled
carbon nanotube exposure in a short-term in vitro exposure.

Finally, a pivotal facet of this research lies in the translation of toxicogenomicsderived evidence into biologically
meaningful events that are comprehensible to a broader audience. Bridging the gap between raw data and
actionable insights, this dissertation endeavored to provide a tangible link between molecular alterations and
their potential implications for human health through the translation of toxicogenomics-based evidence into
mechanistic new approach methodologies (NAMs). This dissertation highlighted how the intrinsic
characteristics and functional properties of toxicogenomics data enable its translational potential, resulting in
the AOP fingerprint and in vitro biomarkers for the evaluation of profibrotic potential of chemicals.

Ultimately, the results of this research have the potential to propel the field of chemical safety assessment
forward by elucidating the intrinsic characteristics, functional properties, and translational potential of
toxicogenomics data. By synergistically employing data curation, advanced analytical methodologies, and
translational approaches, this dissertation endeavours to enhance the applicability of toxicogenomics in the
broader context of chemical safety evaluation, thus contributing to the safequarding of public health and the
environment.

TIIVISTELMA

Nykyaikainen maailma ymparoi meita valtavalla maaralla kemikaaleja, josta suurin osa on edelleen arvioimatta
niiden mahdollisten terveys- ja ymparistovaikutusten osalta. Samalla uusien kemikaalien nopea kehittaminen ja
kayttoonotto vaatii taidokasta tasapainottelua innovaation ja turvallisuuden valilla, muodostaen yhden
nykypdivan keskeisista haasteista. Kemikaalien turvallisuusarviointi on pitkaan keskittynyt kalliisiin ja ty6laisiin
eldinkokeisiin, joiden eettisyys ja relevanssi usein kyseenalaistetaan. Lisdksi perinteinen lahestymistapa
kemikaalien turvallisuusarviointiin keskittyy havaittaviin fenotyyppimuutoksiin, tarjoten rajallisen kasityksen
lopputulokseen johtavista mekanismeista ja molekyylitason vasteista. Tama puolestaan rajoittaa kehitysta
kohti vusia kemikaaleja, jotka suunnitellaan turvallisiksi ja kestdviksi alusta alkaen (safe and sustainable by
design, SSbD). Vaikka merkittavia ponnisteluja on tehty niin in vitro - kuin in silico -vaihtoehtojen edistamiseksi
kemikaalien turvallisuusarvioinnissa, ndiden eldinkokeita korvaavien menetelmien ensimmainen sukupolvi
kohtaa samankaltaisia haasteita kuin niiden eldinperusteiset vastineet. Tama on johtanut merkittaviin
globaaleihin aloitteisiin siirtda painopiste kohti mekanistista toksikologiaa, joka mahdollistaa syvallisemman
ymmarryksen kemikaalien mahdollisista haitoista. Mekanistinen toksikologia perustuu perusteelliseen
ymmarrykseen kemiallisten altistusten aiheuttamista mekanismeista ja vasteista. Molekyylitasolla naita
mekanismeja tutkitaan toksikogenomiikan keinoin ja laaja-alaisemmin mekanismit voidaan kuvata kayttaen
apuna haittavaikutusreitteja (adverse outcome pathways, AOPs). Vaikka tdaman mekanistisen ldhestymistavan
potentiaali tunnustetaan laajasti, toksigenomiikkaan perustuvaa ndyttoa ei vield kayteta systemaattisesti osana
kemikaalien turvallisuusarviointia.
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Taman vaitoskirjan lahtdkohta piileekin niissa monitahoisissa haasteissa, jotka vaikuttavat toksigenomiikan
kdyttoon kemiakaalien  turvallisuusarvioinnissa. Tdssa  vaitoskirjassa naitd haasteita  tutkittiin
toksikogenomiikkaan ja sen dataan liittyvilla kolmella kriittisellda osa-alueella: sen sisdiset ominaisuudet,
toiminnalliset ominaispiirteet sekd sen translationaalinen potentiaali. Datan sisdisiin ominaisuuksiin maariteltiin
kuuluvaksi sen FAIR-luonteisuus (lyhenne sanoista Findability, Accessibility, Interoperability ja Reusability),
kaytettavyys ja laatu. Naita ominaisuuksia tutkittiin ja kasiteltiin systemaattisella datan kuratoinnilla ja
merkinnalld, mika mahdollisti myds datan nykytilanteen kattavan tarkastelun. Tuloksena syntyi kokoelma, jolla
on parannellut FAIR-ominaisuudet, luoden vankan pohjan seuraaville analyyttisille pyrkimyksille. Lisdksi tama
pyrkimys loi systemaattisen yhteyden toksigenomiikan ja olemassa olevien haittavaikutusreittien valille,
vahvistaen molempien datatyyppien toiminnallisia ominaisuuksia.

Innovatiiviset menetelmat ja l[ahestymistavat datan analysointiin muodostavat toiminnallisten ominaisuuksien
perustan. Ndiden tavoitteena on l6ytaa merkityksellisia oivalluksia monimutkaisesta ja moniulotteisesta
datasta, jota tuotetaan toksikogenomiikan keinoin. Tassa vaitoskirjassa naité toiminnallisia ominaisuuksia
tutkittiin hyodyntamalla edistyneita laskennallisia menetelmia seka haittavaikutusreittien ja toksikogenomisen
datan valille luotua yhteytta pyrkimyksena luonnehtimaan ja mallintamaan kemikaalien ja biologisten
jarjestelmien monimutkaisia vuorovaikutuksia. Esimerkkina tasta syntyi dynaamisen vaikutusmekanismin malli,
jonka avulla voitiin luonnehtia lyhyen in vitro -altistuksen avulla niita mekanismeja, jotka johtavat
keuhkofibroosiin pitkalld aikavalillda moniseinaisille hiilinanoputkille altistuttaessa.

Viimeinen osa-alue keskittyi toksikogenomiikasta johdetun ndyton kaantamiseen biologisesti merkityksellisiksi
tapahtumiksi, jotka ovat ymmarrettavia laajemmalle yleisolle. Toksikogenomiikan datan translationaalinen
potentiaali piilee keinoissa kuroa umpeen kuilu raakadatan ja kaytannon oivallusten valilla. Tassa vaitoskirjassa
pyrittiin  luvomaan tama konkreettinen linkki molekulaaristen vasteiden ja niiden mahdollisten
terveysvaikutusten vidlille kaantamalla toksikogenomiikan keinoin saatu ndyttd mekanistisiksi uuden
sukupolven menetelmiksi (new approach methodologies, NAMs). Tuloksissa korostui datan sisdisten ja
toiminnallisten ominaisuuksien merkitys translationaaliselle potentiaalille.

Kokonaisuutena tama vaitoskirjatutkimus pyrkii edistamaan kemikaalien turvallisuusarvioinnin alaa tutkimalla
toksikogenomisen datan sisdisia ominaisuuksia, toiminnallisia ominaispiirteitd seka translationaalista
potentiaalia. Hyodyntamalld datan kuratointia, edistyneita analyyttisia menetelmia ja uusia lahestymistapoja,
tama vaitoskirja pyrkii parantamaan toksikogenomiikan soveltamista kemikaalien turvallisuusarviointiin laaja-
alaisesti, edistden matkaa kohti terveellisempaa ja turvallisempaa tulevaisuutta.

The Finnish Society of Toxicology

http://www.toksikoloqit.fi



http://www.toksikologit.fi/

Toksikoloqgi 2/2024

INSPIROITUMASSA TIETEESTA KOOPENHAMINASSA:
EUROTOX 2024

Anna ltkonen, Sini Pitkdnen

Taman vuoden EUROTOX-kongressi jdrjestettiin Koopenhaminassa 8.9.-11.9.2024, ja se kerdsi 1600
osallistujaa. Kongressin teemana oli yleisesti kemikaalien ja ladkkeiden turvallisuus. Ohjelmaan sisaltyi laaja
kirjo ajankohtaisia aiheita, kuten hormonihairikot ja mikromuovit, suolistomikrobit, ihmisen ja jyrsijéiden véliset
erot, tekodlyn hyédyntaminen riskinarvioinnissa, vaihtoehtoiset menetelmat (new approach methodologies;
NAMs), uuden sukupolven riskinarviointi (next generation risk assessment; NGRA), seka ilmastonmuutoksen
aiheuttamat turvallisuusriskit.

Kongressin avausluennon piti Eteld-Tanskan Yliopiston professori Tina Kold Jensen. Luennossaan Jensen
syventyi PFAS-yhdisteiden terveysvaikutuksiin, epidemiologiaan seka riskinarviointiin EU:ssa. EU:n sisalla on
mitattu korkeita PFAS-pitoisuuksia useilta ns. hotspot-alueilta, mikd on herattanyt ihmisissd huolta
altistumisesta ja sen aiheuttamista terveysvaikutuksista. Jensen esitteli luennollaan myds tutkimustuloksia,
joissa PFAS-yhdisteiden altistustaso yllattaen pieneni huomattavasti henkiloilla, jotka olivat kayttaneet
sappihappoja sitovia ladkeaineita.

Toisen pdivan aloitusluennon piti Utrechtin Yliopiston professori Juliette Legler. Puheessaan Legler kertoi
ajankohtaisista EU:ssa kadynnissa olevista hormonihdirikdiden ja mikro- sekda nanomuovien tutkimukseen
liittyvista hankkeista, kuten EU Horisontti-ohjelman rahoittamista EURION- ja ENKORE-projektiklustereista
seka Alankomaiden kansallisesta Momentum-hankkeesta. Legler korosti innovatiivisten ratkaisujen tarvetta
seka eri sektorien vdlisen yhteistyon tarkeyttd ihmisten suojaamiseksi ndille yhdisteille altistumiselta.

stics and human health

e addressed to ascertain the

Professori Juliette Legler on etujoukoissa edistamassa mikromuovitutkimusta EU-alueella.
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Taman vuoden EUROTOX-SOT-debatti kaytiin suolistomikrobien merkityksesta ympariston kemikaalien
toksisuuden vadlittdjana. Useat uudet tutkimukset ovat osoittaneet, ettd kemikaalialtistus voi muuttaa
suolistomikrobiston koostumusta ainakin hetkellisesti, seka etta suolistomikrobit voivat metaboloida yhdisteita
niiden aktiivisiksi sekd inaktiivisiksi metaboliiteiksi. Selvd enemmisto yleisdsta tuntui Wageningenin Yliopiston
professori Karsten Beekmannia my®6taillen olevan sitd mieltd, etta ei ole epadilystakaan siitd, etteikd mikrobeilla
olisi tarkea rooli toksikologiassa.

o,
y profiling
cinsgits: LCfr\n’:» sSRI £po*"

Omaa tutkimustamme paasimme esittelemaan posterisessioissa, joihin osallistui tdnd vuonna goo posteria.
Omat esitysvuoromme olivat Metabolic ja Reproductive Toxicology-sessioiden aikana. Sini esitteli posterissaan
ftalaattialtistuksen rasva-aineenvaihdunnallisia vaikutuksia, ja Anna SSRI-ladkkeita kayttavien ditien istukoiden
metabolisia muutoksia. Osallistuimme myds nuorille tutkijoille suunnattuun verkostoitumistapahtumaan, joka
tarjosi myos nakemyksia uran rakentamiseen. Toksikologit eri urapoluilta kertoivat kokemuksiaan ty6elamasta
ja antoivat vinkkeja muun muassa yksityiselle sektorille siirtymiseen.
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Vasemmalla Nyhavnin satama-alueen varikkaita taloja. Oikealla Kongens Nytorv-aukion kaunis puisto ja
vanhoja rakennuksia.

Tieteen ohella kdvimme myds tutustumassa paikallisiin ndhtavyyksiin. Vierailimme Nyhavnin satama-alueellg,
joka on yksi Koopenhaminan ikonisimmista nahtavyyksista varikkdine rakennuksineen. Kavelimme myos
Kongens Nytorv-aukiolta vilkkaan ostoskadun Stregetin lapi tutkien paikallista ostos- ja ravintolatarjontaa.
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% Soonicn Toks Rekopbdivs ry

Tuttuja STY:n posterilla. Vasemmalta; Professori Jaana Rysa (UEF), Greta Waissi (NordShield), vaitoskirjatutkija
Anna ltkonen (UEF), vaitoskirjatutkija Avinash Rahul Bathina (HY), tutkija Jonna Weisell-Laitinen
(Tyoterveyslaitos), seka vaitoskirjatutkija Sini Pitkanen (UEF).

Sini Pitkdnen ja Anna Itkonen (vaitoskirjatutkijat, UEF)
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CHEMBIO-MESSUT 10.-11.4.2024

Anna Itkonen, Heidi Sahlman

ChemBio Finland on kemian- ja bioalan ammattitapahtuma, joka jdrjestetédn joka toinen
vuosi. Tapahtuma kerdd tuhansia kévijoitd alalta verkostoitumaan, tutustumaan
uutuustuotteisiin ja pdivittdmddn tietonsa erilaisilla luennoilla ja seminaareissa.

-

Ita-Suomen yliopistolta Iahti Helsinkiin ChemBio-messuille tekemaan toksikologian maisterikoulutusohjelmaa
tutuksi yliopistonlehtori Heidi Sahlman ja vaitoskirjatutkija Anna ltkonen. Messuilla tavoitteenamme oli tuoda
Suomen ainoaa toksikologian koulutusohjelmaa suuremman yleison tietoisuuteen ja toivoimme tavoittavamme
aivan uuden kohderyhman. Lisdtieto aiheesta olikin tarpeen, silla suurelle osalle pisteellamme vierailleista
toksikologia oli tieteenalana vieras, puhumattakaan siitd, ettd I[td-Suomen yliopiston toksikologian
maisteriohjelma olisi ollut tuttu. Moni osasi toki yhdistda toksikologian myrkkyjen tutkimiseen, mutta
kerrottuamme aiheesta lisaa, alan monitieteellisyys ja tarkeys tuli monelle yllatyksena. Tapahtumassa oli paljon
niin opiskelijoita kuin tydelamassa olevia ulkomailta ja Suomesta, joten tavoitimme hyvinkin moninaisen
joukon. Toksikologian vetovoimaa aliarvioimaitta, pisteelldmme oli onnenpydrd, jonka ilmeisen hyvat palkinnot
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laittoivat sanan kiertdmaan, ja moni kertoi jopa etsineensd pistettdamme. Lienee sanomattakin selvas, ettd
porukkaa riitti hyvin molempina paivina.

Kahden pdivan aikana kdvimme hurjasti hyvid keskusteluja toksikologian tarkeydestd ja vahan muustakin
maailman menosta siina sivussa. Toksikologian maisteriohjelma heratti paljon kiinnostusta ja toivottavasti tdama
nakyy jo ensi vuoden haussa. Kiitos myos paikalla vierailleille STY:n jasenille!

Heidi ja Anna
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TRAINEESHIP AT EUROPEAN CHEMICALS AGENCY
Inka Ora

Have you thought about a traineeship at the European Chemicals Agency (ECHA)? Here is an experience
from the past year.

Joining my team in the Biocidal Active Substances Unit on 1 September
2023 was like joining a family from the first day on. My team was one of
the smallest in the agency: only five members plus a trainee. Two of the
team members were environmental experts, two human health experts,
and one expert in efficacy. My own tasks were related to human health.
Although the experts were awfully busy, support was always there when

Info box 1

There are open traineeship
positions every six months at ECHA.

Usually, the application period
takes place around April and
October, and the traineeships start
in September and March. For young
toxicologists, 3-4 of the 20 open

During my traineeship, the tasks were very different for each toxicology
trainee and depended on the units. Some of us concentrated on one

- eam e e s

huge project and some got to do many smaller things. | considered
myself super lucky to have ended up in Biocides. Though, also inside the
same unit, tasks will be a bit different for every trainee depending on
their background and the ongoing cases. During the six months, |
became better acquainted with the Biocidal Products Regulation (BPR)

|

|

|

. |

| needed it. |
|

I

|

|

|

positions might be suitable, and for
every position a separate
application must be submitted. No
trainee will be alone as they always
start as a group of around 20, and
every day there's someone to have

| lunch with, even during the holiday

and its Guidance documents. | got to follow biocidal active substances ceasons.

assessment, peer review, and product processes. My biggest tasks were
biocidal active substance dataset analysis on genotoxicity and
reproductive toxicity, and | also took part in the revision of specific parts of BPR Guidance documents on human
health. My other tasks consisted of assisting the team in active substance assessment and product authorisation,
and | became familiarised with IUCLID database. It was as well amazing to follow the meetings of Biocidal
Product Committee (BPC) and its Working Group on human health. My team members laughed at me that
REACH and CLP would be a piece of cake after using the BPR, as the latter is more detailed and the information
requirements on biocides do not follow any tonnages in production.

i = - — —

'.-_l———---

Coincidentally, my mentor also was a member of mutagenicity working group whose meetings she took me to
follow twice a month. | am grateful to have been able to “sneak in”. During the six months | got to learn much
about toxicity tests, interpretation of the results, sufficiency of test results, different aspects and possible
political matters connected. Other occasions also provided a chance to hear the latest news about the one
substance one assessment (1S1A) initiative. And see in practice how a cosmetic ingredient might fall under
REACH instead of cosmetic regulation, when the risks involve the manufacturing personnel and not the end
users.

At ECHA, trainees are welcome to join the weekly club activities of the staff. There are for example a band, dance
group, gym club, and a choir that rehearses every week. | was happy to join ECHA Voices for six months. It was
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amazing to punch out at lunch time every Tuesday for 75
minutes for the warm-up, breathing exercises and lovely
singing, and then continue working again after lunch with full
of smile and energy!

For two adjacent Biocides Units, there was a weekly Biocides
coffee. Whoever was in the office could join in the canteen,
relax, and get to know the other unit colleagues better.
Different teams in the units worked on their own projects and
inthe eyes of a trainee only occasionally in close collaboration
between the units. The weekly morning coffee offered a
chance to meet and see “the others” whose desks were far
away at the other end of the building.

To all toxicology students, | highly recommend a traineeship
in ECHA. Although it means that you must at least partly
move to Helsinki for the time, it's worth it. To get the most out

Info box 2

European Chemicals Agency,
Telakkakatu 6, Helsinki, Finland

s |n Helsinki since 2007

s Ca 600 staff members from
different EU countries

* Protects health and the
environment through its work
for chemical safety

of it, | suggest applying during your last year of courses or at the final stage of the studies. What | do not
recommend is living in two cities, working full time, and writing your thesis while commuting home weekly,
though some of us can survive that too. Anyway, it's good to be prepared to use some savings as the monthly
trainee grant will not keep you very happy. If you're interested in any practical details, please feel free to contact

me through LinkedIn, happy to help!
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SOCIETY OF TOXICOLOGY (SOT) MEETING 2025

The SOT 64th Annual Meeting and ToxExpo will be held in Orlando, Florida. The meeting will take place from 16
to 20 March, 202s.

The programme of the meeting covers wide range of topics, e.g. risk assessment, NAMs, ECDs, in Silico
Methodologies for Chemical Safety Assessment, new and emerging technologies including artificial intelligence
(Al) in toxicology, and issues related to climate change.

Registration and abstract submission have opened, and the deadline for the abstract submission is on November
16.

FST ANNUAL SYMPOSIUM

Suomen toksikologiyhdistyksen vuosikokous ja tieteellinen kokous pidetdan 7.-8. huhtikuuta 2025 Kuopiossa.

Annual and Scientific meeting of the Finnish Society of Toxicology will be in Kuopio April 7.-8., 2025.
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VALMISTUNEET 2024

*5.11.2024 mennessa

Toksikologian FM (Master's degree in Toxicology, UEF)

Taavitsainen Paivi
Antila Juulia
Kasurinen Ossi
Hautala Hanna
Komu Ville
Mukash Gaukhar
Tahkapaa Anne
Purje Aino
OraInka
Aning-Mensah Josephine
Mekahlia Oussama
Reunasalo Veera

Zdrojewska Justyna
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JASENTIEDOTTEET

Jasenmaksu/MEMBERSHIP FEE 2024

Lasku jasenmaksusta on lahetetty FloMembers:n kautta sahkopostitse helmikuussa. Mikali et ole viela

maksanut jasenmaksua (30 €, opiskelijat jaelakeldiset 10€), maksathan sen pikimmiten.

The membership fee invoice has been sent by email through FloMembers in March. If you have not yet

paid the membership fee (30€, students and pensioners 10€), please do so as soon as possible.

OSOITTEEN- JA NIMENMUUTOSILMOITUS

Vanha nimi: Uusi nimi:
Vanha sahkopostiosoite: Uusi sdhkopostiosoite:
Palautus: sihteeri@toksikologit.fi
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