
PlantScienceNews
Newsletter of the Zurich-Basel Plant Science Center No 36, Fall 2019



2

PlantScienceNews No 36, Fall 2019

Editorial

Content
AT A GLANCE.................................3
Open calls, awards
 
FOCUS...............................................4
Impact of PSC research projects on policy 
outcomes

 
FELLOWSHIP....................................6
Chromosome-scale assembly of the 
Marchantia polymorpha genome 

 
NEW MEMBER..................................8
Anne-Liisa Laine, Professor of Ecology
 
SCIENCE HIGHLIGHTS.....................9
Outstanding publications by PSC 
members

 
EDUCATION....................................10
Upcoming courses & PSC curriculum on 
digital skills 
 
EDUCATION...................................12 
Workbooks on engaging in a science & 
policy dialogue 

 
MENTORING...................................14 
A participant`s view on feminno & 
upcoming events
 
OUTREACH...................................16
Debating genome editing, Klimagarten 2085 
on tour & upcoming events

 
EVENTS............................................18
PSC symposium 2019: Plant response to 
environment across scales

PSC facilitates science-policy boundary work
 
Providing scientific evidence for policymaking can be a challenge, as 
policymakers may ask scientists for evidence, but will finally take decisions 
based on additional factors such as electoral power or cost-benefit 
considerations. When PSC started its PhD Program in Science & Policy in 2009 
it set out to address exactly this key question: How can life scientists increase 
the impact of their research on political decision-making? The program prepares 
PhD students for the science-policy boundary work through competence-
oriented training,  facilitation of co- supervision and internships at policy 
institutions. Our recent Delphi survey* revealed amongst others that such 
collaborations need time to build trust. Our experience shows that  the internship 
with a policy institution should last at least six months in order to become 
meaningful. Also, a PhD time of four years is recommended to generate 
significant research and to incorporate policy work. 
In our Focus section, two of our fellows reflect on their PhD projects and how 
they contributed to policymaking.
The PSC just published five science-policy workbooks in a series of eight, 
presenting more than 20 different methods and tools for science-policy 
boundary work. These include, for example, knowledge on how to generate 
policy formats such as a policy brief, a fact sheet; how to organize parliamentarian 
meetings and world cafés and how to apply systems thinking and ethical 
analysis. In the PSC Science & Policy Workshops participants practice those 
tools and methods. 
Within the newly launched RESPONSE fellowship program, PSC is offering 35 
PhD fellowships. We invite our members to submit ideas before 31 January 
2020. The first eight research projects are on their way and will start in spring 
next year. 
In this newsletter, we also welcome Prof. Anna-Liisa Laine who started as the 
new Chair of Ecology at the Institute of Evolutionary Biology and Environmental 
Sciences (UZH). Anna-Liisa is a leading expert uncovering how evolutionary 
dynamics between plants and their pathogens impacts spatial epidemiological 
dynamics. 
New strategies of assessing plant response to stress is the topic of this year`s 
PSC symposium on 11 December. From gene to field and across ecosystem 
level – nine leading experts will present recent developments in genomics, 
phenomics and enviromics. Join us with your team for this core PSC event. 
Sincerely,
Melanie Paschke & Manuela Dahinden, PSC Managing Directors
*Athree-round Delphi survey explored the views of policy partners, academic supervisors, 
lecturers, invited experts, fellows and PSC fellowship program alumni. The outcomes will be 
published in the Gaia journal. Paschke & Oborune (2019). Contributions to Science-Policy 
Boundary Work as Early-Stage Researchers: Recommendations for teaching, internships and 
translation work, Gaia 4.

PSC Coordination office: Melanie Paschke, Managing Director Education, Science in Society and Fundraising; Manuela Dahinden, 
Managing Director Research, Communications and Fundraising; Romy Kohlmann, Finances and PlantHUB Coordinator; Luisa Last, 
Coordinator PSC PhD Programs & RESPONSE DP; Juanita Schläpfer, Outreach Manager; Ulrike von Groll, Outreach Program 
Assistant; Ute Budlinger, feminno Program Coordinator; Sylvia Martinez, Coordinator Basel & Swiss Plant Science Web.  
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At a Glance

Open calls
PSC-JRC COLLABORATIVE DOCTORAL PROGRAM 
The PSC invites its members to submit project ideas in collaboration with the EU Joint 
Research Center (JRC). The JRC's mission is to support EU policy and decision-making. 
PSC is now preparing collaboration agreements between ETH Zurich and JRC as well as 
University of Zurich and JRC. ETH Zurich and University of Zurich can each host 5 PhD 
students in the topics Soil and land use change and Bio-economy and forests. PhD 
candidates are jointly selected and supervised for the duration of their stay at the JRC 
(maximum of two years). Salary and research costs during the stay at JRC will be funded by 
the JRC. Participating PhD students will be enrolled in the PhD Program Science and Policy 
coordinated by the PSC. Projects that will start soon are: Constraining historical and future 
estimates of land cover and land management effects on climate, supervised by Sonia 
Seneviratne and Edouard Davin (ETH Zurich); Modelling Phosphorus cycle in EU agricultural 
soils and assessing land impact and land mitigation options, supervised by Stefanie Hellweg 
and Stephan Pfister (ETH Zurich).
Contact: Manuela Dahinden, mdahinden@ethz.ch
www.plantsciences.uzh.ch/en/research/fellowships/jrc

RESPONSE Doctoral Program (RESPONSE DP)
Open call for research project submission from 1 Dec 2019 until 31 Jan 2020
RESPONSE DP combines excellent inter-sectoral research with the empowerment of 35 new 
PhD students to interact with stakeholders, policymakers and the public to make sure that 
research is responsive to the needs of society. RESPONSE DP addresses challenges in the 
fields of sustainable food system, sustainable transitions in the energy sector and 
sustainable land use decisions. PhD students will be enrolled in the PSC Doctoral Program 
“Science and Policy”. PhD students will collaborate with a partner organisation at the 
science/policy/society interface or with a private organisation (enterprise) – secondment of 
3–12 months is mandatory. With their partner organisation and stakeholders, PhD students 
will co-create societally relevant and desirable research and innovation outcomes. Each PhD 
student will contribute to one Stakeholder Meeting and one Citizen Consensus Conference. 
This program receives funding from the European Union’s Horizon 2020 research and 
innovation program under the Marie Skłodowska-Curie grant agreement No 847585 - 
RESPONSE.
Relevant documents (incl. preview of research proposal templates) are available on the 
RESPONSE website.

Open call for PhD candidate applications, Deadline 1 Dec 2019
Currently, RESPONSE DP is offering eight PhD positions for 36 months (100%). In the 
research groups of Ueli Grossniklaus (University of Zurich), Kentaro Shimizu (University of 
Zurich), Marco Mazzotti (ETH Zurich), Tobias Schmidt (ETH Zurich), Giovanni Sansavini 
(ETH Zurich), Célia Baroux (University of Zurich), Maria J. Santos (University of Zurich) and 
Bruno Studer (ETH Zurich).
Applications have to be submitted via the application platform of the Life Science Zurich 
Graduate School (Choose: PhD Program Science and Policy).

Contact: Luisa Last, llast@ethz.ch
www.plantsciences.uzh.ch/en/research/fellowships/response

PSC SYNGENTA FELLOWSHIP PROGRAM
Applications for PhD and postdoc fellowships can be submitted by 1 Nov 2019. The funds 
are intended to promote innovative research in plant sciences. Research co-operation within 
PSC is an important criterion in the project selection. This call is reserved for PSC professors 
and group leaders.  
Contact: Manuela Dahinden, mdahinden@ethz.ch
www.plantsciences.ch/research/fellowships/syngenta

Awards
 
Professor Julia Vorholt (ETH Zurich) was 
elected an EMBO Member.

Professor Elena Conti (University of Zurich) 
was selected to give a special lecture as 
the featured Annals of Botany speaker at 
the Botany 2019 conference in Tucson, AZ, 
USA (over 1000 participants). The title of 
her lecture was: “Origin, evolution, and loss 
of heterostyly: integrating morphological, 
ecological, and molecular evidence on 
Darwin’s “very obscure subject”. She was 
also elected to the council of the Society of 
Systematic Biologists.

Professor Nina Buchmann (ETH Zurich) 
gave the keynote talk at the anniversary 
celebrations for “30 years of the Hans 
Vontobel Award for Agricultural Sciences”.  
She was interviewed by the Vontobel 
finance company: 

www.vontobel.com/en-ch/about-
vontobel/impact/have-you-eaten-today

Professor Emmanuel Frossard (ETH 
Zurich) was honored as Visiting Professor at 
the Department of Crop Science, Faculty of 
Agriculture, University of Peradeniya, 
Sri Lanka.

Book
 

Evolutionary Dynamics of Plant-
Pathogen Interactions

Jeremy J. Burdon, Commonwealth 
Scientific and Industrial Research 
Organisation, Canberra;  
Anna-Liisa Laine, University of Helsinki

Cambridge University Press, Cambridge 
UK  

doi.org/10.1017/9781108625517

BURDON & LAINE
Evolutionary Dynam

ics of  
Plant–Pathogen Interactions

This volume sits at the crossroads of a number of areas of scientific interest 
that, in the past, have largely kept themselves separate – agriculture, 
forestry, population genetics, ecology, conservation biology, genomics and 
the protection of plant genetic resources. Yet these areas also have a lot 
of common interests and increasingly these independent lines of inquiry 
are tending to coalesce into a more comprehensive view of the complexity 
of plant–pathogen associations and their ecological and evolutionary 
dynamics. This interdisciplinary source provides a comprehensive overview 
of the changing situation by identifying the role of pathogens in shaping 
plant populations, species and communities, tackling the issue of the 
increasing importance of invasive and newly emerging diseases and giving 
broader recognition to the fundamental importance of the influence of 
space and time (as manifest in the metapopulation concept) in driving 
epidemiological and co-evolutionary trajectories.

Jeremy J. Burdon is an Honorary Research Fellow in the Commonwealth 
Scientific and Industrial Research Organisation (CSIRO) Australia, having 
retired in 2015 but still actively involved in various projects in Australia, 
China and Sweden. He was chief of the CSIRO Division of Plant Industry 
during his career. His research has led to an understanding of the co-
evolution of plants and their pathogens through integrated analysis of 
agricultural and natural ecosystems. He has served on numerous editorial 
boards, for journals such as Euphytica, Oecologia, Ecology Letters and 
the Journal of Ecology. His research has also been recognised through a 
number of awards and honorary positions.

Anna-Liisa Laine is Professor of Ecology at the University of Zürich, 
Switzerland and a visiting professor at the University of Helsinki, Finland. 
She is the director of the Research Centre for Ecological Change and vice-
president of the European Society of Evolutionary Biology. She has served 
on several editorial boards including Evolution, Oikos and New Phytologist. 
Her research combines epidemiological, experimental and molecular 
approaches to understand how co-evolutionary feedback loops drive species 
interactions. She has received several awards for her research including the 
Academy of Finland’s Science award and the L’Oreal-UNESCO award for 
Women in Science.

9781108476294 B
urdon &

 Laine PPC  C M
 Y K

Evolutionary  
Dynamics of  
Plant–Pathogen 
Interactions

JEREMY J. BURDON  
ANNA-LIISA LAINECover illustrations: 

Main image: Exobasidium sydowianum on Arctostaphylos uva-
ursi; Top inset: Melampsora lini on Linum marginale; Centre 
inset: Podosphaera plantaginis on Plantago lanceolata; Bottom 
inset: Triphragmium ulmariae on Filipendula ulmari 

Cover design by Zoe Naylor
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Impact of PSC research projects on policy 
outcomes
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This contribution exemplifies two cases where PSC researcher had an impact on 
policymaking. The involved PhD fellows participated in the PhD Program Science & 
Policy. As a baseline each fellow carried out a scientific research project that included 
an internship with a policy relevant organization that leveraged the link of research 
results to policy implementation. 

Main policy impact
Expanding oil palm plantations remain 
an important environmental topic 
given the large negative impacts it can 
have on tropical biodiversity. During 
his PhD, John Garcia-Ulloa developed 
models and scenarios to understand 
biodiversity change in oil-palm land-
scapes under REDD+ initiatives 
(Reducing Emissions from Deforesta-
tion and Forest Degradation). During 
his policy internship at the IUCN 
(International Union for Conservation 
of Nature) he convened a stakeholder 
meeting with the oil palm sector in 
order to discuss the impacts of oil palm 
expansion and to develop IUCN guide-
lines to mitigate the impact on biodi-
versity. 
The process resulted in a resolution 
(WCC-2016-Res-061-EN, https://portals.
iucn.org/library/node/46478) approved 
at the IUCN World Conservation 
Congress 2016. Accordingly, the IUCN 
Oil Palm Task Force was set up to 
conduct a situation analysis of the 
implications for biodiversity conserva-
tion from the expansion of oil palm, 
and to review and define best practices 
in the industry. The results were 
published by Meijaard, Garcia-Ulloa et 
al. in 2018. It is the most complete 
report on oil palm and biodiversity to 
date. 

Translation of scientific evidence into 
policy outcomes
The situation analysis went through a 
broad consultation and reviewed 
process that included 600 comments. 
The final report provides a common 
framework for IUCN, its members, and 
other stakeholders to understand the 
impacts of oil palm production on 
biodiversity. It aims to provide a 
constructive pathway to addressing 
sustainability challenges in the palm oil 
industry. 
 
John Garcia-Ulloa conducted his PhD 
(2012-2016) at the Institute of Terrestrial 
Ecosystems at ETH Zurich, in the research 
group of Jaboury Ghazoul. He received a 
fellowship from the Mercator Foundation 
Switzerland. He is currently a senior scien-
tist at ETH Zurich, where he conducts 
governance and ecological analysis of oil 
palm landscapes in the tropics. 

References
Improving Conservation Perspectives of 
Land-Use Change Policies in the Tropics. 
John Garcia-Ulloa (2016) 

ETHZ Dissertation 
doi.org/10.3929/ethz-a-010798265

Oil palm expansion and biodiversity conservation

Oil palm and biodiversity
A situation analysis by the IUCN Oil Palm Task Force

INTERNATIONAL UNION FOR CONSERVATION OF NATURE

Meijaard, E., Garcia-Ulloa, J., Sheil, D., Wich, S.A., Carlson, K.M., Juffe-Bignoli, D., and Brooks, T.M.

Oil palm and biodiversity. A situation 
analysis by the IUCN Oil Palm Task 
Force.

Meijaard, E., Garcia-Ulloa, J., Sheil, D., 
Wich, S.A., Carlson, K.M., Juffe-Bignoli, 
D., and Brooks, T.M. (eds.) (2018). 

IUCN Oil Palm Task Force Gland, 
Switzerland: IUCN. xiii + 116pp.

978-2-8317-1910-8 (PDF) 

978-2-8317-1911-5 (print version)

doi.org/10.2305/IUCN.CH.2018.11.en



Focus

5

PlantScienceNews No 36, Fall 2019

Main policy impact 
Changes in forest cover and large-scale 
adoption of new agricultural practices 
can have negative impacts on biodiver-
sity that support agricultural produc-
tion, such as pollinators.
The results of this study contributed to 
inform land-use and agricultural poli-
cies, as well as farmers’ communities 
on the consequences of various collec-
tive decision-making scenarios on 
biodiversity conservation, coffee 
productivity and economic gain – 
based on an ecosystem service model 
at the landscape scale. It contributed to 
revitalize beekeeping and conservation 
of pollinators in the region, for instance 
through the development of a network 
of experimenting bee farmers by one of 
the partners of the project, the College 
of Forestry at Ponnampet (India).
 
Translation of scientific evidence into 
policy outcomes
The study revealed which combination 
of natural resources and land-use type 
to favor at the landscape level and 
which management practices to apply 
in order to increase pollination services 
and coffee yield. This includes e.g. the 

conservation of local trees in agrofor-
estry plantations and the coordination 
of irrigation dates among farmers to 
increase pollination by wild bee 
species. Findings reaffirmed the impor-
tance of conserving small forest frag-
ments around plantations, even of 
small size as long as neighboring coffee 
is grown under a diversity of local tree 
species. Those results show that better 
integration between agricultural poli-
cies, forest policies, and land tenure 
policies are required at the local level. 
Particularly, local institutions that 
foster exchange and coordination of 
farmer decisions and of forest commu-
nity management need reinforcement. 
During the project, local workshops 
with all involved stakeholders were 
held in Kodagu District, India. In 
collaboration with her secondment 
partner Ashoka Trust for Research in 
Ecology and the Environment (ATREE), 
the study results were presented and a 
booklet on bees and pollination in 
coffee estates was distributed to illus-
trate how to best manage a plantation 
in order to benefit from natural polli-
nation services. But more importantly, 
during the meeting coffee growers, 

beekeepers, public officials, local asso-
ciations, private company managers 
and scientists discussed their knowl-
edge and developed a common vision 
for the regional development. 

Charlotte Pavageau conducted her PhD 
(2013-2017) at the Institute of Terrestrial 
Ecosystems at ETH Zurich , in the research 
group of Jaboury Ghazoul. She received a 
fellowship from the European Union’s 
Seventh Framework Programme, IDP 
BRIDGES (PITN-GA-2013-608422). She 
is currently program manager at the Biovi-
sion Foundation, where she supports policy 
dialogue and policy development on 
sustainable food systems in sub-Saharan 
Africa. 

Reference
Landscape strategies for pollination services 
and agricultural production. Charlotte 
Pavageau (2017) 

ETHZ Dissertation 
doi.org/10.3929/ethz-b-000294175

Developing sustainable management scenarios
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PSC Fellowship

Chromosome-scale assembly of the Marchantia 
polymorpha genome

Issa Diop, Department of Systematic and Evolutionary Botany, 
University of Zurich

The liverwort Marchantia polymorpha is one of the oldest 
models for studying the biology of land plants, including 
cellular growth, plant development, speciation, and classical 
genetics. M. polymorpha played a crucial role in the discovery 
of the alternation of sporophyte and gametophyte genera-
tions, and contributed to the early discovery of sex chromo-
somes and sex determination in plants. The liverwort, M. 
polymorpha, provides an ideal system to study sex chromo-
some evolution in a haploid-dominant system. Its genome 
was recently published. It is relatively small (230 Mbp vs 462 
Mbp genome of Physcomitrella patens), with a low repeat 
content and redundancy, which leads to a significantly 
reduced gene set especially for regulatory genes compared 
to the moss P. patens. However, the current assembly contains 
2957 unordered scaffolds, which precludes chromo-
some-scale genome structure comparisons. Furthermore, the 
lack of a highly contiguous M. polymorpha assembly hampers 
proper analysis of the sex chromosomes, as X and Y chromo-
somes are shattered into many fragmented contigs/scaffolds. 
Therefore, as a first step of our study, we produced a chro-
mosomal-scale assembly for the M. polymorpha genome 
(figure 1). 
I started my PhD project in autumn of 2018. The project is a 
collaboration between the University of Zurich and Base-
clear BV in the Netherlands, as part of the PlantHUB doctoral 
program managed by the Zurich-Basel Plant Science Center. 
Baseclear BV provides third-generation sequencing technol-
ogies (Oxford Nanopore). By using long-read sequencing, 
we improved the genome assembly of Marchantia polymorpha, 
and specially the X and Y chromosome which is known as 
one of the most difficult region in the genome from a struc-
tural point of view. As a second step, we used genetic 
mapping to generate a chromosomal-scale assembly for M. 
polymorpha, by establishing a mapping population. We used 
this assembly to study the genome organization of M. poly-
morpha. At a large-scale, its recombination landscape was 
more similar to those of vascular plant genomes than to the 
P. patens moss. Despite that, some other properties of the 
genome are shared with P. patens which may be ancestral to 
the group of bryophytes. For instance, the genome-wide 
pattern of DNA-methylation shows a more even distribution 
along the chromosome arms than in Arabidopsis thaliana, a 
feature shared with P. patens. See figure 2. But as in A. thaliana 
recombination frequency anti-correlates with DNA-methyl-

ation levels. Similarly, gene and repeat density are more 
evenly distributed along the chromosome arms in M. poly-
morpha and P. patens than in A. thaliana (figure 3).
Taken together, the chromosomal-scale genome assembly we 
present opens new avenues for M. polymorpha research by 
linking the physical and genetic maps that make novel 
genomic and genetic analyses, including map-based cloning, 
feasible. Next, we are focusing on the molecular evolution 
of sex-specific chromosomes of M. polymorpha and already 
compiled a large polymorphism data-set of more than 90 
strains of M. polymorpha of worldwide origin.

Why do we study sex chromosome evolution?
The evolution of sex chromosomes is well described in 
diploid dominant organisms but poorly studied in organ-
isms in which sex is determined during the haploid phase. 
Such organisms have but one single set of chromosomes 
(haploid): Male plants have a Y and female plants an X chro-
mosome. X and Y chromosomes occur in a pair (XY) for a 
short period of time during the diploid phase of the life cycle. 
Therefore, and in contrast to a diploid-dominant system, sex 
chromosomes in haploid-dominant organisms are equally 
heterozygous (they are either present as a single copy or as 
an XY pair) and show suppressed recombination to a similar 
extent. In particular, both sex chromosomes are for most of 
their life time haploid which facilitates removal of harmful 
mutations and should slow down if not protect them from 

Figure 1: Linkage map of M. polymorpha. (a) Graphical 
representation of the linkage map. (b) Plot of estimated 
recombination rate between genetic marker pairs (upper triangle) 
vs. LOD score of their linkage (lower triangle) along the eight 
linkage groups reconstructed. © Issa Diop

PlantScienceNews No 36, Fall 2019
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PSC Fellowship 

This project received funding from the European Union’s Horizon 2020 research and innovation program under the Marie Skłodowska-
Curie grant agreement No 722338 – PlantHUB. 
www.plantsciences.uzh.ch/en/research/fellowships/PlantHUB.html

PlantScienceNews No 36, Fall 2019

degeneration. Furthermore, due to the highly divergent nature 
of X and Y chromosomes neither of them will be able to renew 
itself through recombination, which will affect both sex chro-
mosomes to the same extent with no asymmetry. Therefore, the 
sex chromosomes should show similar characteristics and any 
degeneration, if present, should be of similar extent on both the 
X and the Y. Nevertheless, multiple observations contradict this 
hypothesis in several aspects and suggest that X and Y chromo-
somes differ in size, gene content and level of degeneration even 
in organisms in which sex is expressed in the haploid phase. 
Scarce experimental data suggests a great deal of discrepancy 
between theory and experimental observations. Our aim is to 
understand the ultimate causes of this discrepancy with 
in-depth analyses of sex-chromosome evolution in haploid-dom-
inant organisms. 
We believe that revealing shared and divergent features of sex 
chromosome evolution in haploid- and diploid-dominant 
systems will contribute to better understand evolutionary 
drivers. This information will help to propose new methods to 
manipulate breeding systems with a great impact on agricul-
tural efficiency. 

Figure 2: Recombination rate (cM/Mb) and DNA methylation variation along the 
eight linkage groups of M. polymorpha. Recombination rate and DNA methylation 
are plotted as dashed and solid lines, respectively. Recombination rates were 
estimated in 500 kb windows with a span value of 0.15. The percentage of 
methylated cytosines was calculated in three different contexts (CpG in Blue, 
CHG in green, and CHH in red) and averaged in 500kb windows. Gray areas show 
putative position of centromeres. © Issa Diop

Figure 3: Circos plot of the eight linkage groups 
of M. polymorpha. Density of genomic features 
were estimated in 500 kb windows. M. polymorpha 
chromosomes are assigned to the eight linkage 
groups. Chromosome outlines are redrawn from 
(Ono 1976 and Bischler 1986). Large ticks are per 
megabases (Mbp). © Issa Diop

Contact
seydinaissa.diop@uzh.ch

Reference
Diop et al. submitted to the Plant Journal

A sequence-anchored genetic linkage map 
of the M. polymorpha genome reveals 
similarities and differences to P. patens and 
A. thaliana genomes with respect to DNA-
methylation,recombination rate and overall 
genome structure.
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 New PSC Member

Plantago lanceolata infected by powdery mildew Podosphaera plantaginis in the Åland Islands. © Cano Arias

Professor Anna-Liisa Laine, University of Zurich

In January 2019, Anna-Liisa Laine 
started as the new Chair of Ecology at 
the Institute of Evolutionary Biology 
and Environmental Sciences of the 
University of Zurich. She moved there 
from the University of Helsinki where 
she was Professor of Plant Ecology 
from 2015. Anna-Liisa continues to 
hold a 20%-professorship at the Univer-
sity of Helsinki, where she also is the 
Director of the Research Centre for 
Ecological Change. Prior to her 
appointment as professor, she held the 
prestigious Academy Research Fellow-
ship in Helsinki between 2010–15. She 
carried out post-doctoral research at 
CSIRO Canberra with Dr. Jeremy 
Burdon and Dr. Peter Thrall, as well as 
at the University California, Santa Cruz 

with Prof. John N. Thompson. Anna-
Liisa did her PhD in population biology 
at the University of Helsinki in 2005 
under the supervision of Prof. Ilkka 
Hanski in 2005.
Anna-Liisa has been a leading pioneer 
in uncovering how evolutionary 
dynamics between plants and their 
pathogens impacts spatial epidemio-
logical dynamics. In her work she 
combines field ecology with experi-
mentation, molecular approaches and 
mathematical modeling. Her work at 
this interface has led to several break-
throughs, and she has secured a Euro-
pean Research Council (ERC) Starting 
Grant for 2012–16, and a Consolidator 
Grant for 2017–2022. Anna-Liisa has 
been awarded the Academy of Finland 
Science Award, and the L’Oréal-UN-
ESCO for Women in Science Award in 
2012. In 2018, she was elected to the 
National Academy of Sciences of 
Finland.
Past research by Anna-Liisa and her 
group have provided some of the very 
first examples of how disease resis-
tance evolves under pathogen pres-
sure, and how fragmentation of natural 
habitats influences how disease resis-
tance diversity is distributed among 
populations. They have also demon-
strated that co-infection – where more 
than one strain is simultaneously 
infecting the same plant – is common 

in nature, and that co-infection has 
direct consequences for disease trans-
mission, as well as on pathogen 
outcrossing patterns. 
In its current work, the Laine group is 
systematically collecting long-term 
ecological data for an unprecedented 
synthesis of how communities of 
organisms are responding to environ-
mental change. With the move to 
Zürich, Anna-Liisa and her group are 
expanding their work on pathogens to 
uncover the ecological and evolu-
tionary consequences of plant-microbe 
interactions across environmental 
gradients, where the intensity of biotic 
interactions varies with abiotic varia-
tion. More broadly, the work of Anna-
Liisa and her team is aimed towards 
understanding the mechanisms that 
enable co-existence of species with 
great disparity in their interaction 
outcomes, such as plants and their 
pathogens. Understanding the compo-
nents of natural ecosystem complexity 
that promote stable co-existence may 
provide much needed insight into 
oversimplified agricultural systems if 
we want to develop sustainable and 
environmentally friendly food produc-
tion guidelines.
 

anna-liisa.laine@ieu.uzh.ch
www.ieu.uzh.ch/en/research/ecology/
species_interactions.html

PlantScienceNews No 36, Fall 2019
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Science Highlights

Nature (2019)
doi: 10.1038/s41586-019-1128-0

Climatic controls of decomposition 
drive the global biogeography of 
forest-tree symbioses

Steidinger BS*; Crowther TW*; Liang J; … 
Niklaus P; … Schmid B; et al.
[*equal contribution] 

The identity of the dominant root-asso-
ciated microbial symbionts in a forest 
determines the ability of trees to access 
limiting nutrients from atmospheric or 
soil pools, sequester carbon and with-
stand the effects of climate change. Char-
acterizing the global distribution of these 
symbioses and identifying the factors 
that control this distribution are thus 
integral to understanding the present 
and future functioning of forest ecosys-
tems. Here we generate a spatially 
explicit global map of the symbiotic 
status of forests, using a database of over 
1.1 million forest inventory plots that 
collectively contain over 28,000 tree 
species. Our analyses indicate that 
climate variables-in particular, climati-
cally controlled variation in the rate of 
decomposition-are the primary drivers 
of the global distribution of major symbi-
oses. We estimate that ectomycorrhizal 
trees, which represent only 2% of all 
plant species, constitute approximately 
60% of tree stems on Earth. Ectomycor-
rhizal symbiosis dominates forests in 
which seasonally cold and dry climates 
inhibit decomposition, and is the 
predominant form of symbiosis at high 
latitudes and elevation. By contrast, 
arbuscular mycorrhizal trees dominate 
in a seasonal, warm tropical forests, and 
occur with ectomycorrhizal trees in 
temperate biomes in which seasonally 
warm-and-wet climates enhance decom-
position. Continental transitions between 
forests dominated by ectomycorrhizal or 
arbuscular mycorrhizal trees occur rela-
tively abruptly along climate-driven 
decomposition gradients; these transi-
tions are probably caused by positive 
feedback effects between plants and 
microorganisms. Symbiotic nitrogen 
fixers [...] are most abundant in arid 
biomes with alkaline soils and high 
maximum temperatures. [...] 

Nature (2019) 
doi: 10.1038/s41586-019-1409-7 

Mechanisms of RALF peptide 
perception by a heterotypic receptor 
complex 

Xiao Y, Stegmann M, Zhifu Han Z, DeFalco TA, 
Parys K, Xu L, Belkhadir Y, Cyril Zipfel C & Chai J 

Receptor kinases of the Catharanthus 
roseus RLK1-like (CrRLK1L) family 
have emerged as important regulators 
of plant reproduction, growth and re-
sponses to the environment. Endoge-
nous RAPID ALKALINIZATION FAC-
TOR (RALF) peptides have previously 
been proposed as ligands for several 
members of the CrRLK1L family. How-
ever, the mechanistic basis of this per-
ception is unknown. Here we report that 
RALF23 induces a complex between the 
CrRLK1L FERONIA (FER) and LORE-
LEI (LRE)-LIKE GLYCOSYLPHOSPHA-
TIDYLINOSITOL (GPI)-ANCHORED 
PROTEIN 1 (LLG1) to regulate immune 
signaling.  [...] Our work reveals a mech-
anism of peptide perception in plants by 
GPI-anchored proteins that act together 
with a phylogenetically unrelated re-
ceptor kinase. This provides a molecu-
lar framework for understanding how 
diverse RALF peptides may regulate 
multiple processes, through perception 
by distinct heterocomplexes of CrRLK1L 
receptor kinases and GPI-anchored pro-
teins of the LRE and LLG family.

Science (2019)
doi: 10.1126/science.aav6962 
 
Rapid plant evolution driven by the 
interaction of pollination and 
herbivory

Ramos SE and Schiestl FP

Pollination and herbivory are both key 
drivers of plant diversity but are tradi-
tionally studied in isolation from each 
other. We investigated real-time evolu-
tionary changes in plant traits over six 
generations by using fast-cycling Brassica 
rapa plants and manipulating the pres-
ence and absence of bumble bee pollina-
tors and leaf herbivores. We found that 
plants under selection by bee pollinators 
evolved increased floral attractiveness, 
but this process was compromised by the 

presence of herbivores. Plants under 
selection from both bee pollinators and 
herbivores evolved higher degrees of 
self-compatibility and autonomous 
selfing, as well as reduced spatial sepa-
ration of sexual organs (herkogamy). 
Overall, the evolution of most traits was 
affected by the interaction of bee pollina-
tion and herbivory, emphasizing the 
importance of the cross-talk between 
both types of interactions for plant evolu-
tion.

Science (2019)
doi: 10.1126/science.aar7486 
 
Damage on plants activates Ca2+-
dependent metacaspases for release 
of immunomodulatory peptides

Hander T; … Boller T; … Bartels S; et al.

Physical damage to cells leads to the 
release of immunomodulatory peptides 
to elicit a wound defense response in the 
surrounding tissue. In Arabidopsis 
thaliana, the plant elicitor peptide 1 (Pep1) 
is processed from its protein precursor, 
PRECURSOR OF PEP1 (PROPEP1). We 
demonstrate that upon damage, both at 
the tissue and single-cell levels, the 
cysteine protease METACASPASE4 
(MC4) is instantly and spatiotemporally 
activated by binding high levels of Ca2+ 
and is necessary and sufficient for Pep1 
maturation. Cytosol-localized PROPEP1 
and MC4 react only after loss of plasma 
membrane integrity and prolonged 
extracellular Ca2+ entry. Our results 
reveal that a robust mechanism consisting 
of conserved molecular components 
links the intracellular and Ca2+-depen-
dent activation of a specific cysteine 
protease with the maturation of 
damage-induced wound defense signals.

Science (2019)
doi: 10.1126/science.aax0848 
 
The global tree restoration potential
Bastin JF; Finegold Y; Garcia C; Mollicone D; 
Rezende M; Routh D; Zohner CM; Crowther TW

The editors reserve the right to edit text.
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Education

Frontiers in Plant Sciences
Scientific integrity: How to publish 
reproducible results 
Dr. Celine Carret, Dr. Simon Flyvbjerg Nørrelykke 
7–9 Oct 2019
This three-day interactive workshop is designed to train 
participants in topics and skills relating to the responsible 
planning, conduct, analysis and communication of 
research.

RNA Sequencing – A practical course for 
plant scientists
Dr. Lucy Poveda, Dr. Weihong Qi
26–29 Nov 2019
This hands-on sessions for data analysis require neither a 
pre-existing knowledge of Unix nor the command-line 
environment. The data analysis part starts from the raw 
reads, as generated by the instrument, and covers pre-
processing, alignment, quality control checkpoints, 
transcripts expression quantification and differential 
expression analysis.

Advanced course on 3D microscopy 
imaging of plant tissues and image 
processing 

Dr. Celia Baroux, Dr. Alexis Maizel (guest)
16–18 Dec 2019
The course gives an overview of available microscopy 
imaging solutions depending on applications (e.g. 
confocal laser scanning microscopy imaging, high-
resolution two-photon microscopy). Learn to cope with 
specific constraints (speed, viability, bleaching and signal 
diffraction levels in fresh vs. fixed tissues). Discover how 
to exploit the benefits of 3D imaging at the qualitative and 
quantitative level. 

Protein-coding evolution and detecting 
natural selection
Dr. Maria Anisimova
22–24 Jan 2020
This course offers a brief introduction to computational 
molecular evolution, phylogeny inference and statistical 
hypothesis testing in phylogenetics with a focus on 
evaluating natural selection. These methods are nowadays 
routinely applied in genomic analyses. Exercises will 
include data analysis using software packages PhyML and 
PAML.

Science & Policy Courses
Understanding policy evaluation
27 Sep & 28 Oct 2019
Tobias Arnold
Participants get to know the broad field of policy 
evaluation with a focus on impact chains. They will apply 
them in the course to evaluate specific policy cases.

Contributing to policy action – Analysis and 
communication of risks and uncertainties
25–27 Nov 2019
Christoph Beuttler, Elisabeth Ehrensberger, Melanie 
Paschke, Cornelius Senf

The reliability of scientific data and models are frequently 
subject of public and political debate. This course offers 
insight into the concepts of risk, uncertainty and ignorance 
in relation to data and models. It will enable course 
participants to work more effectively at the science-policy 
interface.

Scenario-building and modelling 
(participatory modelling approach)
26–28 Feb 2020
Véronique Lamblin (Futuribles), Claude Garcia (ETH Zurich)
This course conveys two essential components to 
scientific conceptions and visions of the future. The 
workshop looks into the scenario-building method for 
foresight practices, ensuring that students understand the 
basic requirements to build consistent and argued 
scenarios and the different uses of scenario building. In a 
next step modeling and scenario-building are coupled 
through a role-playing game experiment. Strengths of the 
approach and limits will be addressed.

PlantScienceNews No 36, Fall 2019

PSC course registration
www.ethz.ch/services/en/service/
courses-continuing-education.html

Select: Plant Sciences 

Contact
psc_phdprogram@ethz.ch
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PSC PhD Courses
Scientific Visualizations using R 
12 & 19 Sep 2019

Challenges in Plant Sciences – PSC 
Colloquium 
24 Sep & 29 Oct 2019

Seminar “Sustainable Plant Systems” 
22 Oct & 3 Dec 2019

Genetic Diversity: Techniques 
30 Oct & 20 Nov 2019

Scientific Writing Practice 1 
31 Oct & 14 Nov 2019 

Research with biological material 
from abroad  
7–8 Nov 2019

Writing a Post-Doctoral Grant 
3–4 Dec 2019

Introduction to R 
5 & 12 Dec 2019

In May 2019, the PSC held an educa-
tional retreat to discuss how PhD 
education should develop between 
2019–2022 to further strengthen its 
quality and make it responsive to the 
needs of the current and upcoming 
cohorts of doctoral students. Here, we 
present conclusions on how to develop 
the curriculum regarding digital skills. 
The retreat started with an in-depth 
presentation of the current digital skills 
to follow trends in advanced data-
driven plant sciences, such as data 
structuring and algorithmic thinking, 
data management and analysis, 
programming and cybersecurity. In a 
breakout-session,  part ic ipants 
analyzed the current curriculum in the 
PhD program that offers students a 
good foundation in algorithmic 
thinking, especially through in-depth 
understanding of R (i.e. use as an appli-
cation but also for programming via 
libraries). Currently, PSC offers courses 
on data organization for analysis, i.e. 
the structuring of data, the data label-
ling and the data handling during the 
analysis (e.g. Introduction to Data 
Analysis using R). PSC also offers 
in-depth courses in large-scale data 
analysis. The statistic courses, espe-
cially those aimed at the molecular 
scientists, could in future be offered 
twice a year to increase the number of 
places (e.g. the course: “Get going with 
statistics in functional genomics”). 
Participants agreed that specific cases 
considering data types produced (i.e. 
phenotypic data, image data, omics 
data) should be integrated. Also, they 
saw a need to include, how to work on 
a cluster, i.e. how to prepare data sets 
to be analyzed in the computational 
capacity, how to guarantee the quality 
as well as the reproducibility in these 
workflows from the lab to the cluster 

analysis. Together with the Genetic 
Diversity Center, PSC will prepare a 
tutorial for students. 
PSC students often have questions 
about new SNSF and European 
commission regulations regarding data 
management and the data management 
plan, i.e. data storing, metadata use 
and the re-use of data for further anal-
ysis. PSC is currently developing an 
Open Data course. It will be offered in 
a hands-on format, where students can 
bring their data and together with the 
course instructor they prepare the data 
to follow the FAIR principle. PSC 
already offers “Dealing with the Publi-
cation Process and Open Data Manage-
ment”. In this course PhD students 
specifically learn to deal with the whole 
publication process: from choosing 
journals strategically, to submission, to 
publication. This includes preparing 
and publishing open data and rich data 
publications.
Workshop participants agreed on 
including a new course (lab) on 
machine learning in plant sciences. It 
should give insight into what this 
method can do and when to apply it in 
plant sciences. Students should be able 
to answer questions such as: Will 
machine learning yield a better or a 
different analysis of my data? Raising 
awareness of the potential of machine 
learning will be part of the training by 
presenting cases and best practice 
examples. Students will be encouraged 
to bring their cases and discuss them 
together with bioinformaticians. The 
course aims to integrate a proper 
understanding of data modelling, data 
mining, and machine learning. 

Contact: Melanie Paschke
paschkme@ethz.ch

EducationPlantScienceNews No 36, Fall 2019

Outcomes of PSC retreat

Participants of the PSC educational retreat. 
© PSC 

Educational needs and further development of the 
PSC curriculum on digital skill
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Evidence-based policymaking 
Pfisterer, A. and M. Paschke. With contributions of: McNally, K., 
Herrendörfer, R., Hirschi, C., Last, L., Pauli, D., Studer, B. and J. 
Schubert

DOI: 10.3929/ethz-b-000308533 
The volume introduces the concepts of evidence-based 
policymaking and discusses the role of science in the 
policymaking context. It reflects on the methods and tools of 
evidence-based policymaking aiming to empower decision-
making. Scientific evidence can be produced with different tools, 
from experimentation to interviews. Quantitative and qualitative 
interviews are regularly used to get some insight into 
stakeholders’ perspectives. Scientific evidence needs to be 
communicated in forms that are accepted by policymakers. We 
provide two instruments that can facilitate the communication 
process in a timely manner: the policy brief and a fact sheet.

Communicating science through the 
media
Pfisterer, A., Paschke, M. and J. Pasotti
DOI: 10.3929/ethz-b-000314920
The media act as translators between government action and 
public opinion. Thus, they are an important communication 
channel for scientists. In order to maximize the chances of getting 
research into the media, scientists have to provide information in 
a timely and targeted manner. This workbook introduces methods, 
tools and competencies useful for the communication with and 
through the media, including storry telling and press releases.

Building political support 
Bütikofer, S. With contributions of: Falk, M., Last, L., Neu, U., 
Paschke, M., Pavageau, C. and C. Rey

DOI: 10.3929/ethz-b-000312492
The volume provides an overview of the most important elements 
of the Swiss political system. It outlines its general structure and 
law-making processes and discusses how scientific experts can 
impact political processes and decisions. We introduce you to the 
idea of advocacy and lobbyism by exploring the following 
questions: Can we define guidelines for responsible advocacy 

conduct? How is lobbyism defined and what is its role in the 
Swiss policymaking process? We present tools that can be used 
to interact with stakeholders such parliamentarian meetings, 
formal events set up in the middle of the policymaking process 
(i.e., during agenda setting, policy formulation and policy 
development). The world café offers the opportunity to interact 
with policymakers and parliamentarians early in the problem 
definition stage. 

Generating impact chains
Paschke, M. and S. Studer 
DOI: 10.3929/ethz-b-000315536
When monitoring and evaluating policies, it is useful to 
conceptualize impact chains in order to contrast the intended 
goals with the observable outcomes. ′Logic models′ and ′theories 
of change′ are commonly used tools to illustrate impact chains 
and to develop indicators for the assessment of the effectiveness 
of policies. Policy evaluation is seen as the last step of the policy 
cycle. However, policy evaluation can inform any step in the policy 
cycle and support ongoing planning, adaptation and learning. 

Collective inquiry 
Paschke, M. and A. Pfisterer. With contributions of: Backhaus, J., 
de Carteret, R., Damerius, L., Huang, Y.-Y., Huppenbauer, M., Pöll, 
C., Rahn, E., Reynolds, M., Wallimann-Helmer, I. 

DOI: 10.3929/ethz-b-000315545
This volume explains fundamental concepts of systems thinking 
and boundary work. It can be used for obtaining better insights 
into principles at the science-policy interface. With systems 
thinking we can analyze the nature of relationships and 
dependencies between the elements of a system, we can engage 
with multiple world-views in order to understand their relations 
with and within the system, and we can reflect on the boundaries 
of our own system of interest. Collective inquiry can be facilitated 
by different tools. Systemic complexity games help participants to 
explore how complex systems operate. Systems thinking can be 
carried out through critical systems heuristics. Ethical analysis 
using the five-step model allows you to identify and analyze 
ethical challenges as part of systems thinking.

PSC published workbooks on science and policy

These workbooks are the first in a series of eight, exploring the role of scientists in 
the science-policy dialogue. They are addressed to students in our PhD program and 
to other interested readers. The workbooks offer close insight into theory, processes 
and tools for evidence-based policymaking. These are core element of PSC courses.

Paschke, M. and Dahinden, M. (eds.). Engaging in the science-policy dialogue. Workbooks, Zurich-Basel Plant Science Center. Palsweis, 
Zurich: Idea Verlag GmbH. The workbooks are freely available for download at ETH Zurich research collection. The printed workbooks will be 
available in autumn and can be ordered at the PSC office (CHF 20 per workbook).
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WORKBOOK 3 
Communicating
science through 
the media

WORKBOOK 8
Collective inquiry

WORKBOOK 6
Building political support

THE
POLICY
CYCLE

Policy
development

Problem
definition

Implementation

Policy
evaluation

Agenda
setting

WORKBOOK 7
Generating impact chains

WORKBOOK 1
Evidence-based 
policymaking 

WORKBOOK 2
Stakeholder 
engagement

WORKBOOK 4 
Risk & uncertainty 
communication 

WORKBOOK 5
Building models  
& scenarios

WORKBOOK 8
Collective inquiry

Engaging in the science-policy dialogue

Scientists can contribute to the policymaking process by providing scientific evidence. The challenge 
for scientists, however, is to link scientific evidence with the available range of choices or policy 
options. In the workbooks the authors discuss the role of science in the policymaking context and 
present methods and tools to enter the different stages of a policy cycle. The workbooks provide 
a guiding framework for improving science communication: Acknowledging values, understanding 
complexities of decisionmaking, strategies to deal with uncertainty and social inquiry through 
diversifying expertise. © PSC

Re-launch of Science 
& Policy blog 
The PSC Science & Policy blog 
presents research outcomes of PSC 
members and program participants at 
the science and policy interface. The 
blog posts highlight results and also 
trends in the areas of agroecology, 
resource efficiency, land use and 
ecosystem changes, alternative food 
systems and related participatory 
research methods. They offer additional 
background for the interested public. 
We invite our members to send us 
contributions. PSC will also invite guest 
contributions. 

blogs.ethz.ch/Science_and_Policy
Contact: Melanie Paschke
paschkme@ethz.ch
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Mentoring

Career program for innovative women  
in Life Sciences

A participant’s view of the program 

Zina Yudina PhD, SPH ETHZ 

My enrollment in the feminno program was very fruitful and allowed me to start 
thinking about my own project, namely about how to bring it into reality. In order to 
solve the problem of preterm infant nutrition I had an idea on how to expand the 
beneficial effects of human milk for hospital practice. Feeding human milk alone to 
premature infants can lead to protein deficiency and inhibit proper growth, therefore 
human milk needs additional protein fortification. My idea is to bring the method 
and an instrument for simple human milk protein enrichment that is completely novel 
and such a device is still missing on the market. 
The feminno program has been a huge motivator and catalyst for my project. It 
allowed me to test my ideas during our workshop sessions, get feedback, carefully 
considering different applications of the method as well as to find a strategy on how 
to proceed with my project in the future. Even now, after completion of the program, 
it helps me to expand my network and to connect with people, who support me in 
further spreading the idea and to find matching specialists for my project. 
Another great asset is the feminno mediated mentoring I received from Olga Moto-
vilova, Johanna Seeliger and Andrea Degen. They supported me in establishing my 
own project vision and pointed out the strongest and the weakest points of my 
strategy. Additionally, I would like to thank all speakers and members of feminno 
program. I tried to use every chance there was for productive follow-up meetings 
with most participating program speakers.  They were exceptionally supportive, and 
to my great astonishment always found time for a meeting despite their full agenda. 
All this gave me a tremendous boost and energy to continue. I learnt about the orga-
nization of a start-up ecosystem in Switzerland, and possible ways of a transition 
from the idea into the product.
Personally, I would like to thank Ute Budliger for her great commitment establishing 
this program and running it in such a productive way. It should be stressed that this 
field was inexistent as no similar program existed to motivate and support female 
innovators. She carefully picks the best speakers. Their experience and personal 
stories about their own development inspire and help us enormously to follow our 
wish to become impact makers and to bring our research into reality. 
The environment of the feminno program is unique and cannot be matched by 
other programs where all investigators are pooled together, regardless of their gender. 
But as women we have many more issues about balancing work and life. This chal-
lenge is rather neglected as most participants (up to 80 percent, my personal obser-
vation) are men and they are reluctant to talk about it. 
Most inspiring to me were the opportunities that the program offered to personally 
meet with exceptional role models such as Andrea Degen, Daniela Marino, Paula 
Carranza and many others, who successfully manage to combine family and career. 
I had the chance to approach them and discuss in a friendly atmosphere how they 
manage to do all this.
Summing up I hope this program will receive further support. It provides women 
the needed knowledge about innovation and about the transition from an idea to a 
product. I am grateful I was part of such a program.

Follow feminno on LinkedIn
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Ongoing program
June–Nov 2019

Career retreat  
Three full day sessions: 4–6 Jun
With Dr. Daniela Gunz, Career Services, 
University of Zurich

Innovation seminars
Four 4-hour evening sessions: 10, 17, 
24 Sep & 1 Oct: 18:00–22:00
   o   License & Patents 
     With Dr. C. Fürstenberger,  
 Unitectra 
   o   Gendered Innovation 
      With Prof. C. Clair and  
 Dr. J. Schwarz, Unisante 
   o   Funding your projects 
        With Dr. Andrea Degen,  
        Eurelations AG 
   o   Pitch-Training 
       With Andrea Gander, Apricon

Training
   o   Innovation Workshop: Create a  
 Business Model Canvas
 Two full day sessions: 5–6 Aug 
 With Isabelle Siegrist, Sandborn
   o   Negotiation skills for conflict  
 situations and business deals 
 Two full day sessions: 14–15 Oct
 With Gaby Rockmann, Rockmann  
 Consulting

Company visits and 
exploratory workshops
Four visits: June–Nov (PWC, Syngenta, 
Lonza, Johnson & Johnson)

Final event
7 Nov 2019, Zurich

Contact: Ute Budliger
ute.budliger@usys.ethz.ch
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Science and Policy 
Mentoring: Careers 
in Science or Policy, 
or both?
11.09; 25.09; 09.10; 23.10; 13.11; 
11.12 (16:00–19:00 h)

Course objective:
This course offers a perspective on 
possible career paths at the interface of 
science with policy. Recent graduates, 
including some PSC PhD program 
“Science and Policy” alumni, and more 
senior professionals will present their 
career paths in government, politics, 
NGOs or private companies. 

Invited guests: 
Sascha Ismail  
Swiss Academy of Sciences

Jeanne E. Tomaszewski 
World Food System Center

Lisa King 
WWF France 

Dominik Klauser  
Syngenta Foundation

Charlotte Pavageau 
Biovision

Simon Briner 
Federal Office for Agriculture/Agrovivo

Jasmin Schubert 
RethinkResource GmbH

Simon Zeller 
Office for Forest, Hunting and Fishing, 
canton SG 

Philipp Aerni 
Center for Corporate Responsibility 
and Sustainability

Franziska Humair 
Federal Office for the Environment 

Ute Budliger 
PSC & Dr. Budliger, Institut für 
Gartentherapie

Serenella Sala 
European Commission, Joint Research 
Centre

Contact: Luisa Last
llast@ethz.ch
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Delphi survey: How can female researchers in 
the life sciences start a career in research and 
innovation?
With this survey, PSC assess the reasons that prevent female scientists in life 
sciences from pursuing a career in research and innovation. The responses to the 
survey are anonymized and incorporated into a guide “Successful innovation 
processes – A guide for supporting female researchers in the life sciences”.

This brief survey should take only 10-15 minutes of your time. We invite you to 
participate in the survey by latest 15 Oct 2019. Your responses will only be 
analysed and presented at the group-level. 

https://delphi.questionpro.com
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Outreach

The PSC Discovery Workshop series for school classes currently comprises eight 
workshops on diverse topics in the field of plant sciences. The latest edition – 
Genome Editing – aims at informing school students about the cutting-edge 
CRISPR/Cas9 method in the context of genetic diversity and agriculture. It 
provides a platform for discussions together with plant scientists on the under-
lying ethical and regulatory considerations. The workshop consists of three parts. 
Part one comprises two lessons that are delivered by the teacher, in part two a 
scientist from the PSC visits the class and leads a workshop. Part three is again 
managed by the teacher. The workshop was developed by Alexandra Rosakis 
(PSC), Manuela Dahinden (PSC), Simon Bull (ETH Zurich) and Iren Schürmann 
(ETH MINT Learning Center). We are very grateful to Luisa Schäfer (University 
of Zurich) and Christian Sailer (ETH Zurich) for leading some of the workshops 
and to Jan Lucht (scienceindustries), Thomas Städler (ETH Zurich) and David 
Stähli (ETH Zurich) for their valuable advice on the teaching material. 

Feedback from school classes
In May and June 2019 seven pilot workshops were given, with 145 participants, 
14–18 years old. The overall feedback was positive. While most students did not 
have any previous knowledge of genome editing, they stated that after the work-
shop they see the importance of genome editing and plant breeding and acknowl-
edge its relevance for young people. They mostly enjoyed working with a software 
that is regularly used by scientists to identify suitable sgRNAs. The rather limited 
practical work was fully compensated by the scientists’ participation. Within and 
across classes the workshop’s level of difficulty was perceived quite variable, 
reflecting the different levels of the individual students. Also, the questions asked 
by the students varied a lot, ranging from basic molecular biology to the regula-
tory status of genome editing, such as:

• What are the risks of GE/GMO? What are the arguments of GE/GMO  
 opponents?
• How does genome editing compare to conventional plant breeding  
 and mutations that occur naturally?
• Do poor countries profit from genome editing? Do they depend on  
 big agriculture companies?
• How fast does genetic engineering evolve?
• What is your opinion of genetic engineering?
• Why are plants derived by radiation breeding not considered as 
 genetically modified?
• Can genome editing be used to increase biodiversity outside of 
 agriculture?
• How is a specific sequence made and inserted into a plasmid?
• Why does a sgRNA with a mismatch still bind DNA?
• What does a scientist’s working life look like?
• How is a scientist paid?
• What tools do you use in the lab?

Overall, the workshop was perceived by teachers and students as a great oppor-
tunity to learn about a topic most relevant to them in view of the current mora-
torium on growing genetic engineered plants expiring 2021 and a pending decision 
on how to handle genome edited plants in Switzerland.

The project is supported by the Federal Office of Environment. 

Debating genome editing 
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Discovery Workshop#8, Genome Editing, 
2019, Alexandra Rosakis, Simon Bull, Iren 
Schürmann, Manuela Dahinden. Zürich: 
Zurich-Basel Plant Science Center. 

ISBN 978-3-906916-53-8 

PDF download at
www.plantsciences.uzh.ch/de/
outreach/discovery

Summary of panel discussion: What next 
after the ECJ judgement on gene editing? 
held on 11 April 2019 at ETH Zurich. The 
panel discussion was organized by PlantHUB 
a European Industrial Doctoral Programme 
(EID) funded by the H2020 PROGRAMME 
Marie Curie Actions – People, Initial Training 
Networks (H2020-MSCA-ITN-2016).

www.plantsciences.uzh.ch/en/research/
fellowships/PlantHUB/events



Climate Garden plants are divided into climate "winners" and "losers" by the 
students of EMS Schiers © PSC
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PSC Klimagarten 2085 – currently a hot topic 
The Climate Garden public experiment from the PSC took place in the HSR 
Rapperswil and in five high schools in Switzerland in spring and summer 2019, 
reaching a total of 15,000 visitors including thousands of high-school pupils. 
Due to the climate strikes, interest in climate change is high at the moment and 
it was particularly gratifying to see young people engaging with the science of 
abiotic plant stress. The pupils designed their own experiments for the green-
houses and several were really well thought out, including one Maturaarbeit. The 
PSC gave workshops or talks at all of the sites, including the Discovery Workshop 
Klimawandel (developed with the ETH Zurich Grassland Science group). It was 
held eight times including one with Florian Cueni from University of Basel. We 
also had a botanical monodruck extravaganza at the HSR Rapperswil, with Dennis 
Hansen from University of Zurich who brought his Gessner woodcut printing 
blocks.
Controlling the temperatures in the greenhouses was the biggest challenge for 
many schools. They solved this by designing their own temperature regulator 
with a microcontroller such as an Arduino.
Two schools have kept the greenhouses to do the experiment again next year. 
Several new schools already signed up for 2020. 
When borrowing the greenhouses each school is invited by PSC to write a blog 
article about their experiences. See all text contributions: 
www.klimagarten.ch

The project is supported by the Federal Office of Environment. 

CreativeLabZ –  
combines art, science 
and engineering 

The aim of this new PSC outreach 
program is to promote self-confidence, 
creativity, critical thinking, problem 
solving and leadership in youth. 
Through interdisciplinary connections 
of art, natural sciences and engineering, 
PSC hopes to create substantive 
connections across MINT and the arts. 
In the courses, 13- to 16-year-old partic-
ipants learn how to program a micro:bit 
(a micro controller) and integrate light, 
temperature, CO2 and motion sensors 
to monitor their city environment. We 
include a lab visit to give the teenagers 
an insight into the world of research. In 
the six-week workshop at MuDA, 
robot-supported prototypes were built 
to colonize Mars with plants and 
insects. We had a presentation from 
Lorenzo Borghi, formerly postdoc at 
University of Zurich, who described 
his work with plants in micro-gravity. 
The hidden learning here was basic 
plant science. The Computational 
Robotics Lab was selected for the labo-
ratory visit at ETH Zurich. The research 
combines computer graphics, robotics 
and computational fabrication. The 
team showed various robot hands and 
systems and explained the design 
process to the teens. Participation was 
open to all but we aim to attract at least 
50% of the participants from families 
with a non-academic background. For 
this reason, we are now working 
together with secondary schools and 
are looking forward to implementing 
the CreativeLabZ program with three 
schools, starting in September 2019 and 
spring 2020. PSC also participated at 
Scientifica with a plant capsule  for the 
moon workshop and will build envi-
ronmental sensing devices again at the 
Student Project House for the “Zukun-
ftstag” in November 2019.
www.creativelabz.ch
 
The project is supported by the Drosos Founda-
tion. 
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Registration

Registration is free of charge for 
Zurich-Basel Plant Science Center 
members, their staff, postdoc fellows, 
PhD and Master students.

www.plantsciences.uzh.ch/en/
outreach/conferences/registration

Deadline for poster abstract 
submission: 15 November 2019.

Flash Talks
A small number of poster abstracts will 
be selected for short talks (10 min). 
After the submission deadline poster 
authors will be informed about the 
selection of their poster for an oral 
presentation.

Scientific Program Committee
Sylvain Bischof, University of Zurich 
Tom Crowther, ETH Zurich 
Manuela Dahinden, PSC 
Alexander Damm, University of Zurich 
Anna-Liisa Laine, University of Zurich 
Achim Walter, ETH Zurich

Program Coordinator
Sylvia Martinez
sylvia.martinez@unibas.ch

Best poster award
The award is envisioned to reward the 
three best presenters for the exertion it 
takes to prepare a top caliber 
presentation. Due consideration is 
given to scientific objectivity, 
contribution to the field, relevance to 
the conference theme and overall 
presentation. 

AR poster award
For the first time, the PSC will offer a 
special award for the best «augmented 
reality» poster. The ETH spin off 
CLIPTHIS https://clip-this.ch offers 
support for students interested in this 
exciting art of disseminating digital 
content. See conference website for 
more instructions.

www.plantsciences.uzh.ch/en/
outreach/conferences/
plantresponseacrossscales

PROGRAM
9:30 Welcome by Bruno Studer, ETH Zurich, PSC chair

Session 1: Response at genome scale
9:30 Kirsten Bomblies, ETH Zurich, PSC
  Temperature and meiosis – climate adaptation and its possible ties to    
  recombination rate variation

10:00 Anne Roulin, University of Zurich, PSC
  Transposable element evolution: What can we learn from population genomics?

10:30 Ben Oyserman, Wageningen University, The Netherlands
  Linking host genotype and the rhizosphere microbiome

11:00 Break and poster session

Session 2: Response at cellular or plant scale
11:30 Hendrik Poorter, Jülich Plant Phenotyping Center, Germany 
  Meta-phenomics: Towards a ‘periodic table’ of plant responses to their abiotic   
  environment

12:00 Nicole van Dam, German Centre Integrative Biodiversity Research (iDiv)   
  Beyond the usual suspects? Ecometabolomics analyses of plant-environment   
  interactions

12:30 Jaakko Kangasjärvi, University of Helsinki, Finland
  Plant acclimation and responses to stresses – a cellular perspective

13:00 Lunch and poster session

Session 3: Response at ecosystem scale
15:00 Yvonne Willi, University of Basel, PSC 
  Constraints to climate adaptation

15:30 Tamir Klein, Weizman Institute of Science, Israel 
  Tree eco-physiology through molecular eyes

16:00 Francesco Miglietta, Institute of Bioeconomy, CNR, Italy     
 Environment and plants; plants and environment

16:30 Flash talks by PhD students and postdocs
17:15 Poster awards and Apéro

Plant Response to Environment

ACROSS
SCALES

December 11, ETH Zurich, Auditorium Maximum, HG F30

PSC
Symposium 

19



19

Upcoming Events

SWISSPLANT 2020
 
29–31 Jan 2020, Ovronnaz 

Scientific Committee: Heinz Müller-
Schärer, Laure Weisskopf, Felix Mauch, 
Markus Geisler, Laurent Mene-Saffrane, 
Ora Hazak, Didier Reinhardt (University 
of Fribourg). For PIs only.
https://swissplantscienceweb.ch

Plant Biology Europe 
the joint EPSO / FESPB conference, 
will be held at the Centro Congressi 
Lingotto in Turin, Italy from 29th June – 
2nd July 2020. The themes will be: 
Abiotic stress, plant performance and 
productivity; Mobile signals; Plant 
metabolism; Plant and ecosystem 
adaptation to environmental change; 
Plant development and flowering; 
Protein modifications and trafficking; 
Carbon fixation and plant productivity; 
Regulation of plant immunity; 
Belowground physiology and 
interactions; Genomics, epigenomics, 
and genome editing for crop design.

EPSO Young Plant Scientist Award 
To encourage the development of ideas 
and imaginative thinking in the plant 
sciences, EPSO opens again the EPSO 
Award in spring 2020 – watch out for 
the call.

https://europlantbiology2020.org

PlantScienceNews No 36, Fall 2019

Swiss roadmap for research infrastructure
The PSC has been invited to provide input into the Swiss roadmap for research infra-
structure covering the years 2025-2028. It is a unique opportunity to define emerging 
infrastructural needs of our plant science community, to define synergies and to 
provide the State Secretariat for Education, Research and Innovation SERI with 
bottom up information that will help optimizing decision making on future invest-
ments. During the first round-table discussion organized by the SCNAT in Bern on 
10 July 2019, Bruno Studer and Beat Keller presented the PSC inputs provided by 
Achim Walter, Ivonne Willi, Elena Conti, Nina Buchmann, Susanne Burri, Celia 
Baroux, Reto Nyffeler, Kentaro Shimizu, Rie Inatsugi, Jurriaan M. de Vos, Verena 
Schünemann, Sylvia Martinez. Please notice that anyone is encouraged to contribute. 
Think big: the infrastructure should be of fundamental importance to keep Swiss 
science at the international forefront in the longer term. Examples for already existing 
support in life sciences/biomedicine are the contributions of Switzerland to the Blue 
Brain or Elixir project. Submit your suggestions, discussed and coordinated within 
your research community, by mid-October 2019 to Prof. Dr. Christoph Scheidegger, 
President SCNAT Platform Biology, christoph.scheidegger@wsl.ch.
https://naturwissenschaften.ch/organisations/scnat/research_infrastructures
Contact: Manuela Dahinden, mdahinden@ethz.ch 

General Assembly & RESPONSE Kick off 
 
18 Mar 2020, Zurich

PSC invites all members to its annual general assembly. After the assembly we 
will celebrate the launch of the EU-funded RESPONSE Doctoral Program. Invited 
guests are the partner organizations such as the World Food System Center and 
Energy Science Center as well as MWSchmid GmbH (CH), CIMMYT (MX), 
German Research Centre for Geosciences GFZ (DE), Bellona Europe (BE), Swiss 
Energy Foundation (CH), Swiss Federal Office of Energy (CH), Bitplane (CH), 
Nitidae (FR), WWF (BE) and Barenbrug (FR).
Contact: Luisa Last, llast@ethz.ch

Call for participation 

Creative Camps for youth
In collaboration with art educators from the Zurich 
University of the Arts, PSC scientists develop creative and 
inquiry based workshop activities for young people aged 
8–14. The workshops are offered during holiday camps.  
Students can provide scientific input for the camps and 
activities and help to run the holiday camps.

http://p3.snf.ch/project-171682 

CreativeLabZ for youth
This PSC outreach project for youth is running in the 
Museum of Digital Art and the Student Project House of the 
ETH Zurich. Short talks from researchers are needed (also 
in English). Or you can come and tinker and help make stuff 
with us in the makerspace. 

www.creativelabz.ch

Olma
The 2019 theme is the microbiome in soil, plants and the 
human gut. In an exhibit developed by the group of Julia 
Vorholt visitors will be able to dissect soybean root 
nodules. Anett Hofmann and Martin Hartman collaborated 
with the Game Design Center of the ETH Zurich to create 
an augmented reality experience of soil bacteria. The group 
of Achim Walter will be present with their VR flyover of 
Eschikon and even though she has only just started her 
PhD, Susanne Dora from the group of Clara Sanchez will be 
presenting their groups work. If you want to pitch in and 
come and help at the Olma it is on from 10-20 Oct 2019 
(free lunch and travel. German speakers only).

Contact: Juanita Schläpfer
juanita.schlaepfer@usys.ethz.ch

... in PSC outreach programs to bring plant sciences and an interest in nature and technology to the public. 
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PSC MEMBER INSTITUTIONS

ETH Zurich
Department of Environmental Systems Science
Department of Biology
 
University of Zurich
Department of Evolutionary Biology and Environmental Studies
Department of Geography
Department of Plant and Microbial Biology
Department of Systematic and Evolutionary Botany 
 
University of Basel
Department of Environmental Sciences

Zurich-Basel Plant Science Center, Coordination Office

The Zurich-Basel Plant Science Center is a competence center linking 
and supporting the plant science research community of the ETH 
Zurich, the University of Zurich and the University of Basel. The center 
promotes plant science research, education and outreach and provides 
platforms for interactions with peers, policymakers, industry, 
stakeholders and the public.

www.plantsciences.ch

TWITTER
@ PlantSciCenter
@ PlantHUB_EU

FACEBOOK
@ plantsciencecenter
@ creativelabzurich
@ klimagarten

LINKEDIN
Plant Fellows
PlantHUB
Feminno

BLOGS
www.klimagarten.ch
www.creativelabz.ch
blogs.ethz.ch/Science_and_Policy
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