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Message from Head of Department

The Department of Environmental Science – or ACES as we often like to call ourselves – has over the 
last 5–6 years gone through several transitions via reorganizations and generational changes. Despite 
some frustration and necessary hard work, the scientific achievements of the Department have not 
been negatively impacted. On the contrary, we continue to attract an unprecedented amount of exter
nal funding in the highest national and international competitions and publish our research findings 
in top journals. These successes are foremost the result of creativity and hard work by students, tech
nicians and researchers but would not be possible without the excellent skills and expertise of admin
istrative supporting staff. At the end of the day, it is what we do collectively that makes a difference!

At ACES, research is central to what do – it is the lifeblood of environmental science! Still, without 
communicating and discussing our research it would have limited impact on the transformational 
changes that are needed for sustainable development, which according to our core values is “at the 
heart of all our activities”. It is therefore my great pleasure to welcome colleagues, external stakehold
ers and collaborators, to our inaugural department Research Day. In addition to reconnecting inperson 
for the first time in nearly 2 years, Research Day is an opportunity to share novel research findings, en
courage scientific exchange, and foster new collaborations both within and outside of the department. 
My sincere hope is that, with Research Day, a new and inspiring tradition is starting at our department.

Lastly, I would also like to take the opportunity to thank our fantastic Research Day organizing com
mittee for their hard work in plan ning this event: Diana Kättström, Jon Benskin, Stella Papadopoulou, 
Talles Oliveira, Giulia Martella, Karin Bergman, Ian Cousins, Paul Zieger, Kevin Noone, Alexandra Liverts, 
and Lewis Sauerland.

Yours sincerely, Magnus Breitholtz, Head of ACES

Photo: Eva D
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Keynote speaker – Prof. Cynthia A. de Wit

The Roots and History of the Department of Environmental Science 
In 1962, Rachel Carson’s book Silent Spring documented widespread detrimental effects on wildlife 
from organochlorine pesticides such as DDT. In response to this, Sweden created the National Envi
ronmental Protection Board (now the Swedish EPA) in 1967, including establishing several research 
laboratories to measure and study environmental pollutants and their effects. In 1992, four of these 
laboratories were transferred to Stockholm University (SU), becoming the Institute of Applied Envi
ronmental Science (ITM) and ITM would eventually become the Department of Environmental Science 
(ACES). This presentation will cover the history of ITM/ACES, with parallels to the history and develop
ment of environmental science.

About the speaker
Dr. Cynthia de Wit is a professor in environmental science at ACES. She received bachelor’s degrees in 
biology and chemistry and a master’s degree in comparative animal physiology from the University of 
Kansas, USA. She came to Sweden in 1981 on a oneyear Fulbright Fellowship and received her Ph.D. in 
zoophysiology from the University of Lund, Sweden, in 1987 (Dissertation title: The hedgehog’s [Erina-
ceus europaeus] natural resistance to European viper [Vipera berus] venom: The role of ß-macroglobulin 
inhibitor as antihemorrhagic factor). 

She first became involved in research on organic environmental contaminants at the Swedish EPA in 
1988, within a national survey of polychlorinated dioxins and related chemicals, which continued from 
1992 at SU. Within this survey, she also became involved in studying brominated flame retardants in 
the environment. Her research over the past 20 years has focussed on legacy and emerging flame re
tardants in indoor and outdoor environments, including human exposure assessments for both adults 
and children. Other research interests have included organohalogen chemicals in terrestrial and Baltic 
Sea food webs. She is currently leading a study of the mass balance of organohalogen compounds in 
a sewage treatment plant using a combination of targeted and nontargeted analyses. She served as 
the director of ITM (old name for ACES) from 1995–2001, vicedirector of ITM from 2002–2004, and is 
currently vice head of ACES since 2017. Professor de Wit has also served as colead of the Persistent 
Organic Pollutants (POPs) Expert Group of the Arctic Monitoring and 
Assessment Programme (AMAP) since 1994. In that role, she has 
been involved in leading five international assessment reports 
on POPs, including contaminants of emerging concern, in 
the Arctic.
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Our scientists are active in the field at home and beyond

Photo: Stella Papadopoulou
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Department Retreat 2014 in Sånga-Säby – Team building 
days strengthen collaboration
Photos by Stella Papadopoulou
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Venue

Research Day will be held in the spacious and modern Aula Magna, located across the field from Geo
huset. See Map below for directions.
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Schedule
November 11, 2021

10.00–10.30 Coffee and poster setup

10.30–10.45 Introduction and Welcome by Head of Department Prof. Magnus Breitholtz

10.45–11.30 Keynote – Prof. Cynthia de Wit

11.30–12.30 Lunch

12.30–14.00 Poster session/presentation for ACESb and ACESo 
  (All posters will be up from 12.30–16.00)

14.00–14.30 Coffee

14.30–16.00 Poster session/presentation for ACESl and ACESx
  (All posters will be up from 12.30–16.00)

16.00–17.00 Mingle with alcohol free drinks

17.00–19.00 Dinner and poster prizes

Aula Magna. Photo: Stockholm Univerity, Agneta Hollström
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Conference practicalities

Nametag pickup
Attendance is by preregistration only! Nametag pickup is open 10.00–10.30 open Thursday, November 
11th inside the main entrance to Aula Magna (4th floor). Show up early and enjoy a coffee before the 
keynote!  

Fika and lunch 
Food and drinks are served on 5th floor.

Poster sessions
All posters should be setup on the 5th floor prior to the first poster session (12.30) and remain up until 
the end of the last poster session (16.00). ACESo and ACESb presenters should be at their posters from 
12.30–14.00 and ACESx and ACESl presenters should be at their posters from 14.30–16.00. Please take 
down your posters promptly at 16.00. There are no set locations for posters but to encourage social 
distancing, try to ensure you do not place your poster next to someone in the same poster session. For 
example, ACESo posters should be placed next to ACESx or ACESl posters.

Mingle with refreshments 
Join us on the 4th floor next to the main entrance for some sparkling wine (alcohol free) before dinner, 
with entertainment from ACES’ own talents.

Conference dinner
The conference dinner will take place on the 5th floor. As per ACES Alcohol policy, only 1 alcoholic bev
erage will be served per person. Thank you for your understanding.
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Abstracts ACESb (Presentations from 12.30–14.00)
Department of Environmental Science, Biogeochemistry Unit

Icebreaker Oden during Arctic Ocean 2018 expedition to the North Pole. Photo: Paul Zieger
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High resolution of total mercury concentrations in Pan-Arctic Ocean  
surface sediment
Alyssa Azaroff, Jannik Martens, Örjan Gustafsson, Sofi Jonsson

The most recent estimate of the total mercury (THg) concentration for Arctic Ocean (AO) sediments is 
based on few studies, with an average of 50 ng g1 dry weight (30–70 ng g1 d.w., minmax) (Soerensen 
et al. 2016). Here, we collected THg concentrations from 14 publications and added new data for 170 
new stations, resulting in a total number of 594 stations distributed across the whole AO. Our new av
erage estimate is now at 37 ng g1 d.w. (1–144 ng g1 d.w., minmax) with higher concentrations in the 
Central Arctic basin, East Siberian Sea, Laptev Sea and Beaufort Sea. To assess the THg in yet unstudied 
areas, we also estimated the THg concentration from the THg to OC ratio (RTHgOC, for nstations=589) and 
the OC distribution published by Martens et al 2021 (nstations=4244). This method revealed a similar 
estimated THg concentration when compared with the measured data with an average at 46 ng g1 
d.w.(2–192 ng g1 d.w, minmax). Using mapping and data interpolation, we assessed the spatial distri
bution at a high resolution for yet understudied areas. This work is a starting point to guide local and 
regional authorities in identifying Hg contamination hotspots but also to improve the understanding 
of the Hg budget in the AO. 

Methane oxidation processes in sediment of the Laptev and East Siberian Seas 
indicated from microbial lipids and carbon isotope composition
Weichao Wu, Henry Holmstrand, Birgit Wild, Natalia Shakhova, Denis Kosmach, Igor Semiletov, 
Örjan Gustafsson

The East Siberian Arctic Shelf is an integrated coastal sea system with complex biogeochemical pro
cesses influenced by underlying subsea permafrost, hydrates and thermogenic compartments. Meth
ane is released from the marine sediments to the water column, which serves as an interphase be
tween the lithosphere and the atmosphere. However, the methane processes especially methane 
oxidation in this area remains poorly explored. To probe this, we used microbial lipid biomarkers and 
compoundspecific carbon isotope analysis to probe the possibility of methane oxidation in the upper 
sediment from Laptev and East Siberian Seas.

Microbial functional limitations in four permafrost soils and ecological rescue 
potential of their active layer soil microbial communities 
Sylvain Monteux, Josefine Walz, Ellen Dorrepaal, Stacey J. Doherty, Sébastien Fontaine,  
Sara Hallin, Jaanis Juhanson, Frida Keuper, Eveline J. Krab

Thousands of years locked away in a tiny frozen cell full of salts, recycling the same substrates over 
and over again while enduring background radiation takes its toll, even on the toughest among 
us. For permafrost microbial communities, it is expected to induce local extinctions, which are not 
counteracted by the almostimpossible dispersal of new species. The outcome is a community miss
ing members, possibly even functions, as we recently showed. Here we explore microbial functional 
limitations of Ncycling and CO2 production in four permafrost soils, and whether active layer soil 
communities can bring ecological rescue to these soils.

1
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Photochemical Degradation of Dimethylmercury in Natural Waters
Johannes West, Sonja Gindorf, Sofi Jonsson

Dimethylmercury constitutes a significant fraction of marine mercury budgets, but little is known 
about its role in the aquatic mercury cycle. Photochemical demethylation of dimethylmercury could 
constitute a significant source for the bioaccumulating neurotoxin monomethylmercury in surface 
waters but this process has until now been disputed. We exposed water samples with dimethylmer
cury and monomethylmercury to both artificial and natural light. Our results confirm that dimethyl
mercury is photodegradable under environmentally relevant conditions, with monomethylmercury as 
the main formation product. Additionally, our study provides insight into the relative importance of 
photodecomposition of di and monomethylmercury in different types of water.

Release of Mercury from Thawing Permafrost 
Charlotte Haugk, Sofi Jonsson, David Kocman, Katarina Gårdfeldt

Arctic soils are storing large quantities of organic matter as well as contaminants, including mercury 
(Hg), and has experienced an amplified climate warming. During my PhD project I aim to understand 
how a warming climate can perturb the biogeochemical cycle of Hg in Arctic permafrost environ
ments. To determine Hg (de)methylation rates, timeframes of Hg remobilization in permafrost thaw 
gradients and the creation of Hg methylation hot spots, several field studies in northern Sweden and 
incubation experiments have been performed. The main goal is to gain processbased understanding 
of mobility and intercompartmental transformation processes of Hg stored in thawing permafrost 
and assess what risk emerging Hg poses for the local environment and for altering the global biogeo
chemical cycle of Hg. This PhD project is part of the recently started H2020 GMOSTrain ITN project.

Sources of Black carbon aerosols in Nairobi City, Kenya
Leonard Kirago, August Andersson, Örjan Gustafsson, Michael Gatari

Air pollution is a major environmental concern in the most African cities. In this study, we investigated 
sources of black carbon aerosols – a toxic component of PM2.5 aerosols and a climate warming agent. 
Samples collected from Nairobi city were analysed for PM2.5 and BC concentrations. Overall, a high BC 
composition and concentration levels are observed, mainly emanating from fossil sources.

The Role of Dissolved Organic Matter in the Coastal Cycling of Mercury
Sonja Gindorf, Sofi Jonsson

Rivers are the most important mercury source for coastal oceans. However, our understanding of the 
mercury’s fate after entering the coastal environment is limited. In this study we investigate the in
fluence of dissolved organic matter (DOM) from different origins on mercury reactivity. Samples were 
collected along a landtosea transect in the Swedish Baltic Sea in June 2021. We combine total and 
methylmercury analysis with ancillary parameters to better understand the mercuryspecies distribu
tion along this transect. We characterize the DOM using fluorescence spectroscopy to identify terres
trial vs. marine components. Next, we will run incubation experiments for photodemethylation and 
biological uptake rates.
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Abstracts ACESo (Presentations from 12.30–14.00)
Department of Environmental Science, Contaminant Chemistry Unit

Handling liver samples of otters at ITM in 2013. Photo: Stella Papadopoulou
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Are cosmetics a significant source of PFAS in Europe? Product inventories, 
chemical characterization and emission estimates  
Shahla Namazkar, Kerstin Winkens Pütz, Merle Plassmann, Jonathan P. Benskin

Per and polyfluoroalkyl substances (PFAS) are a diverse class of chemicals that are widely used in con
sumer products, including cosmetics. The present work sought to identify the number of products con
taining PFAS on the European Market, characterize PFAS in a representative sample of products, and 
ultimately estimate emissions. Overall, Europewide emissions ranged from 8.6–38000 kg F/year to 
wastewater and 7.3–2700 kg F/year to landfills. This work provides the first estimates of PFAS emission 
from cosmetics in the EU and highlights the importance of these products as a source of PFAS exposure 
to humans and the environment.

An Investigation into PFAS in Artificial Turf around Stockholm 
Mélanie Lauria, Ayman Naim, Jenny Fäldt, Roxana Sühring, Jonathan P. Benskin

The objective of this work was to investigate the occurrence of per and polyfluoroalkyl substances 
(PFAS) in artificial turfs around Stockholm. A list of 103 football fields located in Stockholm containing 
artificial turf was provided by Stockholms Stad and a stratified design was used to randomly select a 
limited number of locations for sampling. Following collection, samples were subjected to both total 
fluorine (TF) and target PFAS analysis. Detectable levels of total fluorine were observed in all samples, 
with concentrations ranging from 13–310 µg/g in backing, 8–305 µg/g in filling materials, and 20–652 
µg/g in blade samples. 

Are known per- and polyfluororalkyl substances or other organofluorine 
emitted from municipal waste incineration?  
Jana Johansson, Raed Awad, Damien Bolinius, Johan Strandberg, Jing-Jing Yang,  
Jonathan Benskin

There is a paucity of data on the destruction efficiency of per and polyfluoroalkyl substances (PFAS) at 
conditions relevant for waste incineration (WI). This study quantifies known PFAS and their contribu
tion to total organofluorine levels in residuals from Swedish municipal WI plants. Fly ash, bottom ash 
and flue gas condensate were collected from 27 plants. Targeted analysis of PFAS was performed using 
LCMS. The PFAS levels varied greatly between plants and matrices. Analysis of total fluorine, inorganic 
and organic fluorine is performed via combustion ion chromatography, to quantify the contribution of 
the observed PFAS to total organofluorine in the samples.
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Closing the organofluorine mass balance in marine mammals using suspect 
screening together with machine learning-based semi-quantification
Thomas Ledbetter, Mélanie Lauria, Anna Roos, Malene Simone, Merle Plassmann,  
Anneli Kruve, Jonathan P. Benskin

A growing number of studies have identified large quantities of unknown extractable organofluorine 
(EOF) within environmental samples. This study combines fluorine mass balance (FMB) analysis with 
suspect screening and machine learning to close the FMB. Cetacean tissue samples were found to con
tain significant quantities (34–71%) of unknown EOF, and suspect screening revealed an additional 11 
novel PFAS for which no analytical standards were available. Of these, 6 were identified with enough 
confidence to be semiquantified using an ionization efficiency prediction model, previously trained 
and validated with PFAS calibration data. The predicted concentrations of the 6 suspects accounted for 
7–38% of the unknown EOF in the cetacean samples. 

Combined use of total fluorine and oxidative fingerprinting for quantitative 
determination of side-chain fluorinated polymers in textiles 
Ioannis Liagkouridis, Raed Awad, Steffen Schellenberger, Merle M. Plassmann, Ian T. Cousins, 
Jonathan P. Benskin

Given their extensive production volumes and potential to form persistent perfluoroalkyl acids (PFAAs), 
there is concern surrounding the ongoing use of sidechain fluorinated polymers (SFPs) in consumer 
products. Here a new method for comprehensive characterization of SFPs is presented, which makes 
use of the total oxidizable precursors assay for fingerprintbased structural elucidation, and combus
tion ion chromatography for TF quantification. When used in parallel, quantitative determination 
of SFPs (in units of mass of CnF2n+1/m2 textile) is achieved. Expressing SFP concentrations in terms of 
mass of sidechain (as opposed to fluorine equivalents) facilitates estimation of both the structure and 
quantity of PFAA degradation products. 

Characterising the Organohalogen Iceberg: Comprehensive, Multi-halogen 
Mass Balance Determination in Municipal Wastewater Treatment Plant Sludge  
Kyra Spaan, Bo Yuan, Merle Plassmann, Jonathan Benskin, Cynthia de Wit

Organohalogen compounds (OHCs), containing fluorine, chlorine and/or bromine, are widely detected 
in the environment and a chemical class of concern. Capturing the large number and diversity of OHCs 
in a single targeted method is not possible with current analytical methods, leading to concerns that 
exposure to OHCs may be underestimated. In this work, targeted analyses were combined with to
talhalogen measurements in order to quantify the fraction of unidentified OHCs in municipal waste
water treatment plant sludge. This socalled “organohalogen mass balance” approach provides new 
insight into the magnitude of the OHC iceberg fraction which is missed by targeted analyses.
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Database on PFAS in global waters 
Luc T. Miaz and Derek Muir

Perfluoroalkyl acids (PFAAs) are widely used chemicals with unique physicochemical properties like 
Per and polyfluoroalkyl substances (PFAS) have been widely detected in global surface waters since 
the early 2000s. We have compiled and analysed the published data on PFAS in background surface wa
ters to examine temporal and geospatial trends. Our database combines data from over 200 peerre
viewed articles and governmental reports yielding over 68’000 measurements with >32’000 above 
method detection limit (MDL). There are only few data for several important PFAS including precursors 
of PFOS, PFOA and PFHxS. The geographical distribution of inland and coastal measurements under
represents lowerincome countries. The issue of analysing censored data with multiple MDLs consti
tutes a challenge.

Effects of the combined stressors heatwave and the pesticide terbuthylazine on 
natural zooplankton communities: implications for Global Climate Change 
Sabrina K. Roth, Francesco Polazzo, Anna Sobek, Ariadna García-Astillero Honrado,  
Laura Cherta, Andreu Rico

Understanding climate change impacts on aquatic ecosystems requires exploring interactions with 
other anthropogenic stressors, such as pesticide pollution. We exposed natural freshwater zooplank
tonic communities to a simulated heatwave and the herbicide terbuthylazine in different combina
tions of the two stressors. When applied individually, the heatwave increased the total abundance of 
zooplankton. In contrast, the combination of heatwave and terbuthylazine had no impact on the com
munity, suggesting antagonistic effects of the cooccurring stressors on zooplankton. Future research 
should further investigate thermal and chemical stressor applications in sequence, as heatwaves are 
likely to increase in frequency in the future.

Environmental biotransformation of contaminants in surface waters
Run Tian, Michael S. McLachlan, Kathrin Fenner, Malte Posselt

Biotransformation is an important degradation process driven by a complex interplay among envi
ronmental factors and contaminants, which cause its high spatial and temporal variability in the en
vironment. Our ability to get environmentally realistic biotransformation rates and to quantitatively 
predict and map biotransformation in space and time remains limited. The main goal of this project 
is to quantitatively understand the spatial and temporal variability of biotransformation for multiple 
contaminants in surface water. To this end, newly established environmentally relevant tests will be 
conducted with a combination of stateoftheart chemical and microbiological analysis methodolo
gies, in silico tools for biotransformation reaction prediction, and benchmarking techniques. 
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Fluorine mass-balance time-trends in pooled human serum samples from 
Northern Norwegian population  
Lara Cioni, Merle Plassmann, Jonathan Benskin, Vladimir Nikiforov, Torkjel Sandanger,  
Dorte Herzke

PFAS are a diverse class of over 4700 chemicals. Only 1% of these compounds are commonly measured 
in epidemiological studies, leading to concerns about whether exposure to PFAS is underestimated. In 
order to quantify the amount of unidentified organofluorine in human serum and assess how this is 
changing through time, a fluorine massbalance study was performed on samples from people living 
in Tromsø (Norway) collected in 1986, 2007 and 2015. Total fluorine and extractable organic fluorine 
measurements were combined with target PFAS analyses to quantify the unknown fluorine fraction, 
which was subsequently investigated using suspect screening tools.

Identification of unknown organofluorine in blubber from a Greenland Killer 
Whale (Orcinus orca)  
Faiz Haque, Melanie Lauria, Lara Schultes, Merle M. Plassmann, Anna Roos, Malene Simon, 
Jonathan P. Benskin

It is assumed that most perfluoroalkyl substances (PFASs) occur in protein rich tissues, however recent 
discovery of high concentrations of unidentified organofluorine in blubber from an East Greenland 
Killer Whale (Orcinus orca) questions whether this is applicable to all PFAS. The current work aimed to 
identify this lipophilic organofluorine using a variety of analytical techniques. The fluorine mass bal
ance previously analysed in Schultes et al (2020) was confirmed and replicated in a second individual. 
Subjecting the extract to further analysis demonstrated that the unidentified organofluorine was not 
nontargeted perfluoroalkyl acid precursors, and also found to be hydrophobic and neutral.

Mechanistic understanding of phytoplankton sensitivity to mixtures  
of chemical pollutants: ecological consequences
Talles Oliveira, Sebastian Abel, Elin Lindehoff, Clare Bradshaw, Anna Sobek

This project investigates if the lipid content and profile of phytoplankton modulate its sensitivity 
towards organic contaminant mixtures. The specific stages of the project are: (I) Establish a relation 
between ecotoxicological and cellular responses in Rhodomonas salina with a range of chemical activity 
through a doseresponse curve. (II) Verify if the intrinsic variation in lipids in different species and the 
influence of environmental factors on lipid content and profile (i.e., diurnal shift, nutrients limitation) 
interfere in the sensitivity of phytoplankton to chemical mixtures. (III) Correlate the findings obtained 
in the lab with samples and monitoring data from field stations in the Baltic Sea during different 
seasons.
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“Passive dosing” hydrophobic organic contaminants with artificial sediments
Sebastian Abel, Ann-Kristin Eriksson Wiklund, Elena Gorokhova, Anna Sobek

The chemical activity, or effective concentration of hydrophobic organic contaminants (HOCs) can pro
vide a highly relevant metric for the risk assessment of polluted sediments. Under equilibrium con
ditions, the activity is equal in all compartments. Sediments with higher activity can therefore be as
sumed to pose a direct risk to biota. The main goals of our study are to a) understand the mechanisms 
driving chemical activity in sediments, and b) to provide a standardized, laboratory testing system for 
HOC mixtures in artificial sediment. Instead of bulk concentrationbased spiking of sediments, the 
HOCs are loaded at predetermined chemical activities with a passive dosing approach.

PFAAs in the Atlantic Ocean 
Eleni Savvidou, Jana Johansson, Bo Sha and Matthew Salter

Perfluoroalkyl acids (PFAAs) are widely used chemicals with unique physicochemical properties like 
water and grease repellency. They have demonstrated adverse health effects, and persistency in the en
vironment. Little is known about their fate in the oceans which indicate to be their terminal sinks. Sea
water depthprofiles were collected during the AMT29 cruise from the UK to Chile and analyzed. Open 
ocean data was generated observing concentration differences between the Hemispheres, distribution 
patterns within the water column based on chainlengths, and identifying potential PFAAs sources to 
the Atlantic Ocean. The results and analytical difficulties suggest the need of further research.

RapToxMix – predicting toxicity from LC/HRMS data
Pilleriin Peets, Anneli Kruve, Jonathan Martin, Magnus Breitholtz, Matthew MacLeod

We will develop and validate a novel methodology to accurately predict the mixture toxicity on esti
mated physicochemical properties and empirical spectral information acquired rapidly in nontarget 
LC/HRMS analysis. LC/HRMS spectra carry information about the polarity, size, and functional groups 
present in the detected compounds, which also affect the toxicity of the compounds. Unfortunately, 
the number of compounds for which toxicity values and LC/HRMS spectra are simultaneously available 
is insufficient for training a toxicity predictive machine learning model directly from LC/HMRS spectra. 
Therefore, the preliminary model is trained from toxicity values from CompTox and from theoretical 
fingerprints calculated from SMILES representation of the compound. Rootmeansquare error (RMSE) 
for training and test set are 4× and 10× in concentration scale when using gradient boosting models. 
For toxicity predictions from the HRMS spectra obtained from MassBank the RMSE is 10×, which agrees 
with the RMSE obtained with theoretical fingerprints. 
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Science Communication through Twitter in Corona Times: Spreading the Word 
without Spreading the Virus
John Hader, Marcus Frenzel, Matthew MacLeod

Public health measures due to COVID19 necessitated unprecedented changes in how scientists com
municate. But with new challenges, new methods for communication developed. We discuss partici
pation in one such event: the “Keep it Simple Scientists” Twitter conference organized by SETAC UK in 
September, 2020. We developed a publicfacing infographic based on our risk assessment framework 
for chemical spills affecting a wastewater treatment plant. This unique opportunity enabled hundreds 
of “engagements” with our work requiring no travel/registration expenses, only internet access and 
Twitter.  Science communication lessons learned during the pandemic could inform new, creative ways 
of engagement through open access routes.

Synergies in River Restoration – Water Quality and Microbial Diversity
Malte Posselt, Jonas Schaper, Annick Wilmotte, Jörg Lewandowski, Gemma Carr,  
Rodrigo Souza, Christiane Zarfl, Michael McLachlan

The aim of this project is a first systematic assessment of how different river restoration measures lead 
to hydrological and biogeochemical consequences that alter the microbial diversity in rivers and their 
capacity for the removal of pathogens and organic contaminants.  To achieve this, we will sample 15 
rivers of different size across climatic and geomorphological gradients before and after the implemen
tation of different restoration measures. In addition, sociohydrological analyses and modelling will be 
performed to understand the coupled feedback between the condition of the river and the variety of 
perceived social and economic benefits of restoration.

The jeopardous journey of our wastewater cocktail

Michael S. McLachlan, Zhe Li, Malte Posselt, Aymeric Chancel, Jake O’Brien, Jochen Müller,  
and many more 

Municipal wastewater unites the liquid waste streams of modern society, forming a crowded chem
ical cocktail. With our work we strive to identify the members of the cocktail’s chemical cast and to 
describe their fate on the jeopardous journey from source to sea. One of the first links on the journey 
is the wastewater treatment plant (WWTP). With nontargeted suspect screening we quantify the re
moval efficiency of 296 chemicals in 15 WWTPs and describe how cast members fall victim to different 
treatment technologies. In ongoing work we are expanding the cast to include more chemicals in per
sonal and household care products.
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UTOPIA: Development of a mUltimedia uniT world OPen-source model for 
mIcroplAstic
Maria del Prado Domercq, Antonia Praetorius, Sam Harrison and Matthew MacLeod 

In the context of the increased attention placed on plastic pollution, data on microplastics fate and 
hazard potential has multiplied in recent years. However, such data is still poorly understood within 
a risk assessment context and needs integration so that relevant exposure indicators can be derived 
and sources of uncertainty and knowledge gaps identified. In this project we will develop an evalua
tive multimedia unit world model that will integrate all known fate processes for microplastics, char
acteristic of a series of defined relevant environmental compartments. This model is intended as a 
userfriendly tool, analogous to common chemical risk assessment tools, which will allow the perfor
mance of screening level risk assessment and the calculation of exposure indicators in a set of userde
fined scenarios.
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Atmospheric research station in Ny Ålesund, Svalbard, where ACES scientists are studying Arctic clouds. Photo: Radovan Krejci
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Bacteria emissions from the Baltic Sea
Julika Zinke, Rachel A. Foster, Gabriel P. Freitas, Piotr Markuszewski, E. Douglas Nilsson,  
Matthew Salter, Paul Zieger

Little is known about the microbial load in the atmosphere above the ocean and the factors controlling 
the airseaexchange. To investigate how well bacteria are aerosolized with sea spray, we conducted 
two shipbased research campaigns in the Baltic Sea. Sea spray was generated under controlled con
ditions, which allowed us to measure water properties, bubble spectra, aerosol spectra and to collect 
filters to estimate the flux of bacteria to the atmosphere and classify the taxa that are preferentially 
aerosolized. These measurements will be combined with flux measurements to derive an estimate of 
the sea spray aerosol source of bacteria to the atmosphere above the Baltic. 

Atmospheric Processing of Sea Spray Aerosols 
Sneha Aggarwal, Paul Zieger, Matthew Salter, Claudia Mohr

Sea spray aerosol refers to the particles formed from wave breaking and subsequent bubble bursting 
at the ocean surface. They represent one of the largest sources of aerosols and have pronounced im
pact on climate through direct and indirect effects. These effects are largely controlled by their physi
cochemical properties, which in turn are a function of aging processes. It is these processes that I aim 
to unravel through my work. I will both simulate these processes in laboratory conditions and make 
insitu observations. This will eventually improve our understanding of aerosolclimate interaction and 
contribute to their better representation in climate models.

CCN closure of central Arctic summertime aerosols: a combined field and 
modelling study
Karolina Siegel, Linn Karlsson, Paul Zieger, Patrick Duplessis, Lubna Dada, Julia Schmale,  
Andrea Baccarini, Almuth Neuberger, Fredrik Mattsson, Radovan Krejci, Ilona Riipinen,  
Annica M.L. Ekman, Claudia Mohr

We did a bottomup study of cloud activation in the central Arctic using field measurements of aerosol 
chemical composition and CCN number concentration together with κKöhler theory. With this ap
proach, we managed to accurately predict the activation diameter and hygroscopicity parameter κ of 
particles < 100 nm. For larger particles, the κ needed to match the observations was not in the organic 
range of κ < 0.3. Our main conclusion from this is that there was no major organic component missing 
for CCN closure, and that there probably was an inorganic component missing for particles > 100 nm. 
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Chemical composition of Arctic cloud residuals 
Yvette Gramlich, Karolina Siegel, Sophie Haslett, Radovan Krejci, Paul Zieger, Gabriel Freitas, 
Claudia Mohr

Aerosolcloud interactions and their role in the amplified Arctic warming are still poorly understood. 
To improve our understanding of aerosolcloud interactions we performed comprehensive measure
ments at the Zeppelin Observatory, Svalbard, a mountain station frequently covered in clouds. These 
measurements will result in a fullyear dataset, and will allow us to explore the chemical and physical 
properties of aerosols and cloud residuals (e.g. particles left after evaporating water from the cloud 
droplets and ice crystals) in the different seasons. In this poster I will focus on the chemical composi
tion of cloud residuals measured with a chemical ionization mass spectrometer. 

Creating Community Science: The Thriving Earth Exchange
Kevin Noone, Raj Pandya, Natasha Udu-gama, Haley McKey

Communities all over the world face severe and pressing challenges related to climate change, natu
ral hazards, and their use of natural resources. Earth and space science could be part of the solution 
to these challenges. Too often, it is not. Through the Thriving Earth Exchange, local leaders and Earth 
and space scientists around the world create resilient communities that enrich the Earth by drawing 
from science, along with community values and local knowledge, to solve ontheground challenges. 
Working together, Thriving Earth Exchange create solutions for the planet, one community at a time.

Emission of primary bioaerosol particles from Baltic seawater
Gabriel P. Freitas, Christian Stolle, Paul H. Kaye, Warren Stanley, Daniel P.R. Herlemann, 
Matthew Salter, Paul Zieger

Bioaerosols are ubiquitous particles which play a significant role in climate by acting as cloud conden
sation or ice nuclei. Sea spray being one of the major sources. Within this work, we deployed a con
trolled sea spray experiment during a scientific cruise in the Baltic Sea. We used a novel singleparticle 
multiparameter spectrometer together with DNA analysis to probe bioaerosols. Using this setup, we 
successfully differentiated bioaerosols from sea spray aerosol and determined the surface flux in real 
time. Our results prove the capability of the instrument to detect bioaerosols, which will help to better 
constrain their emissions from sea spray.
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Factors affecting the trends and variabilities of key Arctic light-absorbing 
aerosol parameters 
Dominic Heslin-Rees, Radovan Krejci, Peter Tunved, Ilona Riipinen, Annica Ekman

Two decades’ worth of lightabsorbing carbonaceous substances (qualitatively known as Black Car
bon (BC)), along with elemental carbon (EC) and organic carbon (OC), has now been measured at the 
Arcticbased research observatory, Zeppelin.  By combining both the optically derived BC and the ther
maloptical EC, an important parameter required for radiative forcing calculations and the validation 
of climate models can be ascertained, i.e. the massabsorption crosssection (MAC).  This work aims 
to investigate more deeply the main factors affecting the trends and variabilities of some of the key 
parameters related to BC in the Arctic, such as MAC, OC, EC and BC.

Quantifying the source of aerosols from leads in the high Arctic
Matt Salter et al.

During August and September 2018 we took part in an icedrift cruise aboard the Swedish icebreaker 
Oden  at the North Pole. One important goal of our research during this campaign was to improve 
our understanding of the source of particles from leads present in the high Arctic during summer. To 
do so, we deployed a purposebuilt floating aerosol flux chamber and colocated bubble size distribu
tion measurements along with measurements of dissolved gases in the water column. In this poster I 
present preliminary results and discussion of what our results imply for the importance of this aerosol 
source in the high Arctic.

Lifecycle of Black Carbon in the Arctic 
Roxana S. Cremer, P. Tunved, D.G. Partridge, J. Ström

Black carbon (BC) particles originate from incomplete combustion of biomass and fossil fuels. The life
time of submicron BC in the troposphere is in the order of days, during which they travel long distanc
es and are measured up in the Arctic at Zeppelin Observatory.
With the help of cluster analysis of aerosol number size distribution, observations with high pollution 
footprints were found and further analysed with trajectories. The goal is to gain insights into transport 
characteristics and processes along the travel path to the receptor location and resolving key transport 
routes for BC fraction in the Arctic.
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Respiratory toxicological evaluation of ultrafine particles
Ana Teresa Juarez Facio, Micol Introna, Sarah Steimer, Hanna Karlsson, Karine Elihn

Particulate air pollution represents a major health issue and is associated with the development of 
respiratory and cardiovascular diseases. Among the different fractions, ultrafine particles (UFPs) are 
of growing concern. Due to their size and chemical properties, UFPs can be more harmful to human 
health than larger particles. In addition, they can reach the deeper airways and move from the lungs 
to the bloodstream and other organs. Nowadays, there is no standardized protocol to study UFPs in 
the respiratory system. Hence, we present an overview of the different methods to study respiratory 
toxicity highlighting the in vitro approaches. 
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Toxicity assessment of nanoparticle emissions from the transport sector in  
an Air-Liquid Interface model
Micol Introna, Sarah Steimer, Ana Juarez, Hanna Karlsson, Karine Elihn

The enhanced use of traditional and new fuels (e.g., diesel and biodiesel) has increased the concentra
tions of airborne particles in cities. Many small particles, called nanoparticles, are formed at fuel com
bustion. This project aims to examine nanoparticles’ toxicity using an AirLiquid Interface (ALI) model. 
This model mimics the deep respiratory regions in which human cells get in contact with nanoparticles 
inhaled from polluted air. The ALI system represents an advanced model that we will use to perform 
experiments in the laboratory and outdoors (road tunnels and railway stations) to assess the toxicity 
of different aerosols from the transport sector.

What Governs the Response of Clouds and Precipitation to Perturbations in the 
Physicochemical Properties of Aerosols?
Rahul Ranjan, Ilona Riipinen, Daniel Patridge, Annica Ekman, Liine Heikkinen

Aerosol particles are tiny solid particles or liquid droplets suspended in the atmosphere. Appearance of 
a cloud droplets and their further growth to precipitation size drops strongly depend on different aero
sol physicochemical properties. Not only growth but the Cloud Droplet Number Concentration (CDNC) 
also is susceptible to aerosol environment and meteorological conditions. Thus, aerosol cloud interac
tion (ACI) becomes a complex process. To have a better insight into the relative importance of various 
aerosol properties in ACI we plan to perform modelling studies using Cloud Parcel Model and MIMICA 
(MITMISU CloudAerosol Model). Embracing inverse modelling methods to perform Global Sensitivity 
Analysis in the field of ACI has previously been applied to CDNC (Partridge et al., 2012) by using the 
model to generate “synthetic” observations. We will apply the same methods to synthetic CCN spectra 
observations into the Kohler schemes using Markov chain Monte Carlo simulation (MCMC). Based on 
the analysis we will assess which parameters are most important for simulating CCN spectra, and how 
this parameter ranking compares between Kohler schemes of differing levels of complexity in the rep
resentation of organic phase partitioning. The implications of these results for CDNC and eventually 
precipitation formation will be studied using a combination of cloud parcel modelling and simulations 
with MIMICA.

The influence of anthropogenic emissions on aerosol-cloud interactions 
Fredrik Mattsson, Almuth Neuberger, Claudia Mohr, Ilona Riipinen, Paul Zieger

Aerosolcloud interactions and their influence on the radiation balance are still one of the main un
certainties in climate models. Our PhD projects will investigate the composition of atmospheric aero
sols as well as the relevant processes and environmental conditions which determine the physical and 
chemical properties of cloud forming particles. A new mobile atmospheric laboratory, equipped with 
stateoftheart experimental techniques, will be used to analyze the properties of aerosol, clouds 
and hydrometeors and will be placed at rural and remote sites. A first campaign is planned for winter 
2021/22 in Northern Italy, followed by a remote site on La Reunion, France. Here, we will present our 
main research questions and the layout of our planned experiments.
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Water flea (Daphnia magna) used to study the effects of microplastics on marine organisms. Photo: Martin Ogonowski
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Analytical Workflow for Nontarget Chemical Exposomics in Human Serum  
by GC Mass Spectrometry 
Hongyu Xie, Kalliroi Sdougkou, Stefano Papazian, Jonathan W. Martin

The human exposome is defined as all environmental exposures throughout the lifespan. To better 
understand health risks of the chemical exposome, workflows are needed for combined multitarget 
quantification and nontarget analysis of contaminants in individual biofluid samples. Here, a generic 
extraction method for human serum was optimized by removal of major biomolecule interferences 
(proteins and lipids) to target a wider range of analytes. Combined with optimization of gas chroma
tography – high resolution mass spectrometry (GCHRMS) parameters, this workflow results in higher 
sensitivity, recovery, and reproducibility for target analytes, and shows promise for simultaneous non
target chemical discovery in strategic samples.

Contact Allergy: Increased Mechanistic Understanding and Identification  
of Potential Biomarkers 
Lorena Ndreu, Samantha Sasse, Isabella Karlsson

Contact allergy is the most prevalent form of immunotoxicity in humans caused by interaction of 
electrophilic compounds (haptens) with skin proteins. However, many aspects of the immunological 
mechanism, including the identity of the haptenmodified proteins that are recognized by the immune 
system, are still not clear. In this study a haptenprotein conjugate has been identified in blood and 
spleen cells from mice after topical application of a model hapten. Identification and quantification 
of this conjugate in the different tissue samples has given interesting insights on the journey of this 
conjugate through the lymphatic and circulatory system. 

Data independent acquisition for DNA adductomics and its application  
in amphipods 
Giulia Martella, Elena Gorokhova, Pedro F. M. Sousa, Brita Sundelin and Hitesh V. Motwani

DNA adducts are covalent modifications of the nucleobases resulting from exposure to xenobiotics or 
endogenous processes. We have developed a dataindependent acquisition approach coupled to liquid 
chromatography for untargeted DNA adductomics. 
A graphical user interface program, nLossFinder, was programmed in MATLAB to detect nucleoside ad
ducts originating from DNA digests. The optimized method was applied on amphipods collected at 
several stations along the Swedish coast from chemically polluted areas and those with no known 
point sources of environmental contamination.
The adduct data from amphipod samples were significantly clustered into two main groups, associat
ed with the contamination status of the sampling areas. 
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Di-butyl phthalate exposure impairs steroid hormone synthesis in vitro 
Liselott Källsten, Paula Pierozan, Jonathan Martin and Oskar Karlsson

Studies suggest that the plasticizer dibutyl phthalate (DBP) has antiandrogenic potential and can 
induce reproductive and developmental effects. However, the molecular mechanisms behind these 
effects are unknown. We used the adrenocortical cell line H295R, mass spectrometry, and western 
blot to study how DBP and its main metabolite, monobutyl phthalate (MBP), affect synthesis of 
steroid hormones and levels of key steroidogenic enzymes. Results indicate that both compounds 
induce altered levels of several steroid hormones, e.g. testosterone, and enzymes, and that DBP is 
more potent than MBP. In addition, these effects are potentiated when the cells are stimulated with a 
cyclicAMP analogue. 

DNA methylation alterations in MCF-10A cells exposed to the environmental 
contaminants PFOS and PFOA 
Eleftheria Theodoropoulou, Paula Pierozan, and Oskar Karlsson

Although PFOS and PFOA have been banned, they are still detected in human serum and breast milk. 
Exposure to these two PFAS have been suggested as a risk factor for breast cancer. We have demon
strated that they can induce, via different mechanisms, cell proliferation and neoplastic transforma
tion in normal human breast epithelium cells (MCF10A). Aberrant epigenetic regulation is a hallmark 
of cancer initiation, promotion and maintenance. Here, we are characterizing the cell epigenome, spe
cifically DNA methylation, to further elucidate the mechanisms of cell dysregulation that can lead to 
aberrant cell proliferation and cell malignancy following exposure to PFOS or PFOA. 

Effects of the environmental contaminant and endocrine-disruptor dibutyl 
phthalate on gut microbiota 
Radwa Almamoun, Paula Pierozan, and Oskar Karlsson

The gut microbiome is important for many aspects of human health including the immune and met
abolic systems. Phthalates are widely used plasticizers with limited data on their effect on the gut 
microbiome. We aim to investigate the effects of dinbutyl phthalate (DBP) on the gut microbiota of 
mice treated with the contaminant. Results of 16S rRNA sequencing showed a less diverse microbiome 
in the DBPtreated mice compared to controls. Moreover, the microbial composition was significantly 
altered in the DBPexposed mice. Our next step is to conduct wholegenome shotgun (WGS) sequenc
ing and metabolomic analysis to study the microbiomephenotypic association in detail. 
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Enhanced chemical exposomics of human serum by endogenous matrix 
removal in an LC-HRMS workflow  
Kalliroi Sdougkou, Hongyu Xie, Stefano Papazian, Jonathan W. Martin

The exposome is the sum of all chemical and nonchemical exposures over an individual’s lifespan. 
Measuring the chemical exposome in blood is a challenging task due to its inherent chemical complex
ity and wide concentration ranges of endogenous and exogenous components. A sample preparation 
workflow was developed for human serum by removal of major matrix components (phospholipids 
and proteins) while maintaining satisfactory recoveries for multiple classes of environmental contami
nants. Compared to typical metabolomics workflows, the matrixfree extracts allowed injecting higher 
volumes of serum on column using liquid chromatography high resolution mass spectrometry (LC
HRMS), thereby assisting detection of trace environmental contaminants. 

Haemoglobin adducts in blood – throughput improvement of the FIRE 
procedure for analysis by LC-MS/MS 
Efstathios Vryonidis, Johan Eriksson, Marie Pedersen, Margareta Törnqvist

Exposure to reactive chemicals such as electrophilic compounds is unavoidable, and their reactivity 
poses risk to human health. Exposure occurs via our environment, e.g. diet, but also via endogenous 
processes. It is difficult to measure electrophiles in their free form, as they are short lived, but their re
action products with biomolecules, adducts, could be used as biomarkers of exposure to electrophiles 
in vivo.

Mass spectrometric methods have been developed for analysis of adducts to DNA and blood proteins. 
The Nterminal valine in haemoglobin is a nucleophilic site that forms adducts with a range of elec
trophiles. Methods to analyse Nterminal haemoglobin adducts, as the FIRE procedure (focus of this 
poster), have been applied for monitoring and discovery of human exposure.

High content screening as a tool to predict adverse effects on growth and 
reproduction in Daphnia 
Amira Perez, Cedric Abele, Oskar Karlsson, Magnus Breitholtz

It is central to identify better biomarkers and stateoftheart tools, capable of revealing adverse ef
fects that a compound can provoke at relevant ecotoxicological endpoints. The model organism Daph
nia magna is considered a “key stone” specie and is frequently used in standard tests for chemicals in 
OECD guidelines. This project intends to develop high content screening (HCS) protocols for adverse 
effects on growth and reproduction in Daphnia. HCS combined with automated analysis software de
veloped in this project may offer a new, faster and accurate tool to assess for sublethal toxicological 
effects of industrial chemicals. 
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In vitro toxicity screening of chemical mixtures 
Denise Strand, Erik Nylander, Bo Lundgren, Jonathan Martin, Oskar Karlsson

Chemical exposures are omnipresent throughout life and may impact both the individual and their 
offspring. Current chemical risk assessments are generally based on singlechemical exposure stud
ies, which does not reflect reallife scenarios, and may underestimate the biological impact of mix
ture effects. Here, a chemical library of contaminants was developed, and liquid handling robotics are 
used to reproduce realworld mixtures for highthroughput screening (HTS). The endocrine disruptive 
potential of these mixtures will be investigated using in vitro cellbased methods. The aim is to estab
lish HTS methods for mixture toxicology studies that can be integrated with comprehensive chemical 
characterization of human samples.

Let’s assess stress – Assessing the effects of multiple stressors on  
aquatic crustaceans  
Sophie Steigerwald, Gastón Alurralde, Sebastian Abel, Birgitta Liewenborg,  
Ann-Kristin E. Wiklund, Anna Sobek, Elena Gorokhova

In field settings, organisms experience the effects from both natural and anthropogenic stressors si
multaneously. Thus, standardized laboratory toxicity tests involving only single stressors may limit our 
understanding in environmentally realistic settings. We therefore aim to assess the impact of multiple 
stressors on two aquatic crustaceans used as bioindicators. We investigate the possible combined ef
fects of sublethal chemical activities from mixtures of hydrophobic organic contaminants under vari
ous environmental conditions. These are substantial contributions towards determining the relevance 
of nonchemical factors in the ecological effects of hazardous substances in the environment.

Micro-to-Micro: Microorganisms and Microplastic  
Sophia Reichelt, Elena Gorokhova, Rehab El-Shehawy

With the first exposure of MP to the environment a first layer of inorganic and organic substances 
is formed followed by a temporalspecific formation of a biofilm. These assemblages are (phenoge
netic) distinct communities from surrounding planktonic, reference substrate environments and are 
subjected to geoseasonal differences. Additionally, they develop as a function of (changing) polymer 
properties that vice versa influence polymer physiochemical properties and biofilm community struc
ture. Extracellular polymeric substances (EPS) with their sticky properties are connecting these assem
blages providing functional advantages and protection against external forces and thus influence sta
bility, structure and impact of the biofilm. 
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Nontarget and in-silico molecular characterization of air pollution from the 
Indian subcontinent 
Stefano Papazian, Lisa A. D’Agostino, Ioannis Sadiktsis, Jean Froment, Benilde Bonnefille, 
Kalliroi Sdougkou, Hongyu Xie, Ioannis Athanassiadis, Krishnakant Budhavant,  
Sanjeev Dasari, August Andersson, Örjan Gustafsson, Jonathan W. Martin

Fine particulatematter (<2.5 µm, PM2.5) is a major component of air pollution that impacts global cli
mate and human health. Here, PM2.5 was collected for 3 months at a remote receptor site that in
tercepts polluted outflows of the Indian subcontinent. Comprehensive nontarget massspectrometry 
analyses were integrated to achieve a deeper molecularlevel insight of air pollution composition. A 
conservative MS2guided in-silico workflow predicted >10,000 molecular structures in PM2.5, of which 
>1,000 represented chemical hallmarks of clean and polluted air. These results showcase how compu
tational massspectrometry can advance molecularlevel understanding of the sources and impacts of 
complex mixtures in polluted air.

Nontarget analysis of polluted surface waters: A case study in Bangladesh  
Bénilde Bonnefille, Oskar Karlsson, M. Sirajul Islam, Rubhana Raqib, M. Faruque Parvez, 
Jonathan Martin

Bangladesh’s population depends on fish as a staple dietary component, and we hypothesized that 
surface water contamination from industry and dense populations may pose a risk to human health. 
As a first screening of the extent of chemical pollution, surface waters from around Dhaka were anal
ysed by liquid chromatography – high resolution mass spectrometry in 4 modes. Unsupervised statisti
cal data treatment revealed two groups of samples, correlated with a geographical separation related 
to human activities, and an upstreamdownstream distribution. Work is ongoing to identify contami
nants and their sources, and to screen fish tissues for accumulation of the major micropollutants.

Multiplexed High-content screening of chemicals in Daphnia Magna 
Cedric Abele, Amira Perez, Magnus Breitholtz, Oskar Karlsson

High contentscreening (HCS) describes automated microscopic image acquisition with subsequent 
quantitative evaluation of multiparametric data sets. This imagebased method is, combined with mo
lecular fluorescence stains and antibodies, a wellestablished technique to observe cellular processes 
in vitro. In this project HCS will be applied on whole aquatic organisms and combined with automated 
image analysis.  A highthroughput method for toxicological effect screening of single, or multiple, 
chemicals and environmental samples will be developed. Daphnia magna is selected as the primary 
model organism, but the aim is to include organisms of other trophic levels such as algae or zebra fish 
embryo.
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Wide-Scope Target and Nontarget Screening of Organic Pollutants  
in Swedish Waters  
May Britt Rian, Bénilde Bonnefille, Jonathan Martin

Only a limited number of organic micropollutants that reach the aquatic environment are monitored 
by traditional targeted approaches, leaving the majority unmonitored. A wider array of environmental 
pollutants may be characterized using nontarget workflows based on highresolution mass spectrom
etry. An efficient nontarget screening workflow is being applied to build a comprehensive national 
survey of water in Sweden, with a potential for integration with effectbased screening. Preliminary 
data show variation in number of features detected among different water types, ranging from a total 
of 2948 features in groundwater to 25621 features in wastewater influent, using reversephase sepa
rations and MSDIAL processing.

Paternal Epigenetic Inheritance: A man’s life experiences may impact health  
of his unborn children and grandchildren
Paula Pierozan, Eleftheria Theodoropoulou, Daiane Cattani, Radwa Almamoun,  
Liselott Källsten, and Oskar Karlsson

While adverse effects of maternal lifestyle and in utero exposure on offspring development/health are 
well studied, the effects of male environmental factors and paternal epigenetic inheritance has been 
neglected, despite evidence that it might be important. The goal of this research program is to deter
mine if, and how, the male environment including diet, drugs, stress and chemical exposures – the 
exposome – may affect sperm biomolecules and offspring health via epigenetic mechanisms. 
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And it was not a secreat that some of the 
senior professors were the naughtiest…

Program book's graphic layout: Inês Jakobsson

As you can see 
ITM is …  

Like Magic!

… meanwhile at Kafé Pipetten Erik heard some amazing 
results coming from the other room …

... it’s like 
(cα  p+ + Βmc2) ψ = iℏ δψ/δt 

with a sprinkle of 
Δ λ/ λ = v/c.

… hmm 
I wonder what 

those guys are doing 
outside!


