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2.1

Summaries

Assessing the effect of genome structural differences on cross-over
recombination

Main applicant: Dr. ir. S.A. Peters
Organisation: Wageningen Universiteit Agrosysteemkunde
Hotelmanager: Prof. dr. G.F. Sanchez Perez
Topsector:
Agri & Food
Platform:
Bioinformatics and Computational Biology

Summary:
This hotel project adheres to the COMREC (COntrol of Meiotic RECombination) project. In COMREC
13 knowledge institutes and 6 companies (of which are 5 breeding companies) are collaborating. The
overall aim is to elucidate the factors that control plant meiotic recombination and harnessing this
knowledge to manipulate recombination in key crops to benefit plant breeding. The Wageningen
COMREC project part aims to analyse genome structural differences in the context of the cross-over
recombination landscape detected in S. pimpinellifoilium and S. lycopersicum as breeding parents of a
previously analysed RIL population. This objective requires an improved and high quality S.
pimpinellifolium genome assembly which is aimed for in this hotel project. To obtain a high quality S.
pimpinellifolium genome assembly we will apply Pac Bio SMRT technology and perform a de novo
assembly of the S. pimpinellifolium breeding parent genome with 15-20kb Pac Bio reads. The
reconstructed S. pimpinellifolium genome will be used for mapping of SNPs and the subsequent
identification of introgressed segments in RILs. In addition, the assembled S. pimpinellifolium parental
genome will allow the detection of large scale structural rearrangements between the RIL parents and
their effect on cross-over recombination.

2.2

Discovering and analyzing the 'dark-matter' of the tomato reference
genome with long-read sequencing and genome mapping technology

Main applicant: Dr. M.E. Schranz
Organisation: Wageningen Universiteit, Department of Biosystematics
Hotelmanager: Prof. dr. G.F. Sanchez Perez
Topsector:
Agri & Food
Platform:
Bioinformatics and Computational Biology

Summary:
Our running TKI-U project “Narrowing the gap between genomics and precision breeding,” focused on
improving tomato breeding with three companies, would take a major lead forward with this proposed
Hotel Project. The overall TKI-U project objectives are the detection of sequence and structural
differences, such as chromosomal rearrangements, for the purpose of tomato breeding by
introgressive hybridization with related wild species. We, and others, have recently found that tomato
reference genome assembly (Heinz cultivar) contains major assembly errors and misses an
astounding 20% of the estimated genome size in the current genome assembly. We refer to this as
the missing “dark matter of the tomato genome.” The TKI-U project objectives require an improved
and high quality tomato reference genome: The focus of this hotel project. We propose to use the
“third generation” Pac Bio sequencing and Bionano Optical mapping technologies for this objective
that was not yet available for the TKI-U project at its start. The host hotel is one of the leaders with
these emerging technologies and the applicant will play a major role in interpreting the new data within
a larger phylogenomic context to understand genome evolution of tomato and its wild relatives: a
major win-win situation.
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2.3

In-depth mapping of the species-lipidome in the kefir community.

Main applicant: Prof. dr. B. Teusink
Organisation: Vrije Universiteit Amsterdam
Hotelmanager: Dr. M.A. Giera; Prof. dr. M. Wuhrer
Topsector:
Agri & Food
Platform:
Metabolomics

Summary
Microbial communities are ubiquitously found in nature and have direct implications for the
environment, human health and biotechnology. The species composition and overall function of
microbial communities is largely shaped by metabolic interactions such as cross feeding. Although
considerable scientific progress has been made towards mapping and modeling species-level
metabolism, our understanding of interspecies interactions in microbial communities has remained
poor.
In the public-private research project SysMilk, funded by EraSysApp, a consortium of academic and
industrial partners study the kefir community; kefir is a fermented milk product made by serial transfer
of kefir grains into milk. Stable kefir cultivations are thus a prime example of balanced community
growth to which optimization principles likely apply. The PPP aims to come to a systems-level
understanding of community composition, stability and function. To this end, our group developed
constraint-based modeling methods that allow the simulation of inter-species metabolic fluxes. To
make our models as predictive as possible, it is of high importance to choose an appropriate and
accurate objective function, which in our case is biomass production (growth). The fact that the exact
biomass composition is unknown for most of the organisms in our consortium requires its
determination using state-of-the-art metabolomics approaches. In our PPP we have no expertise to
assess the lipidome in much detail, a class of metabolites that we suspect to have major impact on the
metabolic interactions and hence flux distributions. The goal of this Hotel project is to add lipidomics to
the analysis toolbox, enhancing the resolution of possible metabolic interactions. The outcome of our
analyses and the tools we develop to study this system will provide fundamental insights into the
structure and function of large microbial communities.

2.4

Mapping specialized metabolic diversity in complex plant microbiomes
through computation

Main applicant: Prof.dr. J.M. Raaijmakers
Organisation: Netherlands Institute of Ecology (NIOO-KNAW)
Hotelmanager: dr. M. Medema
Topsector:
Agri & Food
Platform:
Bioinformatics and Computational Biology

Summary
Feeding the increasing human population in a sustainable manner is a major challenge for mankind.
Currently, more than a third of all crop yields are lost due to pests and diseases. One potential way to
combat this problem is by harnessing the metabolic diversity of the plant microbiome: plants are
colonized by an astounding number of microorganisms that produce molecules that can protect them
against pathogens. One of the key aims of the STW Back to the Roots project is to identify protective
molecules produced by beneficial plant microbes. To this end, metagenomics will be used to identify
the taxonomic and metabolic make-up of microbial communities involved in disease suppression.
However, this will result in massive data sets containing the genes for thousands of biosynthetic
pathways, making it very challenging to identify those that are involved in making the molecules that
matter most.
This hotel project aims to address this challenge by computationally structuring the metagenomic data
through the construction of sequence similarity networks of biosynthetic gene clusters. This
technology will make it possible to connect the metagenomically identified biosynthetic pathways to
chemical structures and biological activities of known molecules, and to prioritize unknown pathways
for targeted discovery.
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2.5

The Azolla filiculoides Metagenome: towards evaluating biomass safety

Main applicant: Dr. H. Schluepmann
Organisation: Universiteit Utrecht
Hotelmanager: Dr. B.E. Dutilh
Topsector:
Agri & Food
Platform:
Bioinformatics and Computational Biology

Summary
The Azolla Genome Consortium is a public/private consortium aiming at providing a resource for
phylogenetic and ecological studies as well as breeding. Specifically, the Azolla genome will serve
efforts to domesticate Azolla for protein production as well as for the biobased economy: Azolla grows
in areas not employed for agriculture, requires no nitrogen fertilizer and yields 35 ton dry
weight/ha.year in the Netherlands. The metagenome analyses proposed here will be used to gain
insight into the ecology of the Azolla symbiosis and are designed to evaluate the safety of Azolla
biomass for feed and food applications.

2.6

Metabolomics in Space”: quality of crops grown on Mars and Moon.

Main applicant:Prof. dr. ir. L.F.M. Marcelis
Organisation: Wageningen University
Hotelmanager: Dr. R. de Vos
Topsector:
Agri & Food
Platform:
Metabolomics

Summary
Mankind is on the verge of manned exploration of our solar system. NASA has plans to settle on
MARS in 2025, and many parties have plans to return to our Moon. This brings many challenges, one
of which is what to eat on the red planet or our moon. Bringing food from Earth is expensive and takes
up valuable cargo hold in a space craft. The logical thing to do is to cultivate crops at the alien site.
Scientists of Wageningen UR have recently succeeded to grow crops in soils representing Mars and
Moon conditions. However, it is still unknown if it is safe to eat the crops and to what extent their
phytochemical composition and nutritional quality are influenced by these alien soils as compared to
“normal” Earth soil. Such knowledge is key to judge the feasibility of growing plants extra terrestrially.
In this project we aim to compare in detail the phytochemical composition of common food crops
grown on soils from Earth, Moon and Mars.

2.7

Analysing Big Data in two-dimensional volatile analysis

Main applicant: Dr. ir. A.R. van der Krol
Organisation: Wageningen Universiteit
Hotelmanager: Dr. H.R.M.J. Wehrens
Topsector:
Agri & Food
Platform:
Bioinformatics and Computational Biology

Summary
Volatiles are of great importance in biology and used by plants and animals to convey messages: to
select suitable food sources, to find mates, attract pollinators and repel enemies. The complexity of
these volatile messages is enormous as hundreds of different molecules are emitted depending on the
biological condition of an organism. Using ultra-sensitive techniques we are able to analyse the
´volatilome´ in a comprehensive way and identify (new) compounds based on accurate mass. Sound
statistical analysis is needed to correlate volatiles that matter to genetic and phenotypic traits.
The statistical analysis performed in the proposed project will lead to identification of key volatiles in
the blend of spider-mite infested cucumber plants that are important for the attraction of predatory
mites. Furthermore, sequence data of a core collection of cucumber genotypes will be used to
elucidate genes underlying the regulation of quantitative volatile traits.
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2.8

Transcriptomics of terpene producing Rhodobacter

Main applicant: Dr. M.J. Beekwilder
Organisation: Dienst Landbouwkundig Onderzoek
Hotelmanager: Prof. dr. G.F. Sanchez Perez
Topsector:
Agri&Food
Platform:
Genomics

Summary
Ingredients from plants used in the flavour, fragrance, cosmetics or pharmaceutical industry are
increasingly produced by microbial production platforms. Good examples include terpenes, such as
valencene for citrus flavour. The advantage of microbial production is that availability of these
ingredients no longer depends on harvest or quality of the plant material. As a result of predictable
production time, availability and costs, the ingredients can be included in a much wider range of
products. We will investigate underlying causes of variation in productivity of these microbial
production systems. This will be done by analysing gene expression of terpene producing microbes in
different conditions.

2.9

Healthier lettuces for healthier food

Main applicant: Dr. R. van Treuren
Organisation: Centrum voor Genetische Bronnen Nederland
Hotelmanager: Dr. R.C.H. de Vos
Topsector:
Horticulture & Starting Materials
Platform:
Metabolomics
Summary
Lettuce is an economically important crop with global human consumption. However, current lettuce
varieties are generally low in phytochemical-related nutritional quality and their cultivation suffers from
several pests and diseases related to this low phytochemical content. This ‘Healthier lettuces for
healthier food’ project aims to assess in detail the phytochemical variation in a large series of lettuce
cultivars and wild relatives. These metabolite data will be correlated to both disease resistance and
genomic data available for the same plants. Ultimately, this Hotel project should lead to the production
of new lettuce varieties with more sustainable production and higher nutritional quality.
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2.10 Towards climate-ready crops; The protein basis of plant acclimation to
high ambient temperatures
Main applicant: Dr. ing. M. van Zanten
Organisation: Universiteit Utrecht
Hotelmanager: Dr. ir. A.H.P.A. America
Topsector:
Horticulture & Starting Materials
Platform:
Proteomics & Structural Biology

Summary
Plant production is severely hampered by high temperatures and to avoid crisis the need of producing
thermotolerant crops that can withstand global warming is urgent. Plants elongate their stems in
response to mild increases in temperature to mitigate warmth. However, the underlying molecular
mechanisms remain enigmatic. Following a chemical-genetics strategy we isolated the novel chemical
compound; 'Heatin’, that stimulates stem elongation. Together with the plant-breeding company
BEJO-Zaden BV, we study the mechanisms underlying Heatin-mediated stem elongation in our
‘Graduateschool Uitgangsmaterialen (NWO#831.13.002) PhD-project. The affected genetic networks
are uncovered by transcriptomics and metabolomics and differentially regulated genes will be studied
in molecular detail to understand their role stem elongation.
The proteome of high ambient temperature-grown plants has never been studied. Knowledge on high
ambient temperature effects on protein dynamics would however be highly instrumental, since gene
expression changes not necessarily reflect protein abundance as temperature may affect e.g. protein
stability.
We here propose to evaluate the high ambient temperature-proteome of the model plant Arabidopsis
thaliana and assess the effect of Heatin. This will be related to gene expression and metabolite levels
to obtain comprehensive system-level understanding of plant acclimation to high temperatures. Such
knowledge is critical to breed for climate-ready crops.

2.11 Finding functional homologs of transcription factors in crop species
Main applicant: Prof. dr. ir. G.C. Angenent
Organisation: Dienst Landbouwkundig OnderzoekPlant Research International Bioscience
Hotelmanager: Prof. dr. G.F. Sanchez Perez
Topsector:
Horticulture & Starting Materials
Platform:
Bioinformatics and Computational Biology

Summary
Genetic and genomic information from model species, such as Arabidopsis is often used to obtain
information about homologous genes in crop species. A major bottleneck in these comparative studies
however is that crops usually contain many copies or variants of a particular gene and hence a single
homologous gene cannot be assigned. Functional analysis of all these copies and variants in the crop
species is often not feasible or too laborious and sequence comparison is often not informative
enough. Therefore, we aim to apply an in vitro method, called DIP-seq (also known as gDB-seq) that
allows to analyse genome-wide DNA binding properties of transcription factors and compare them with
characteristics of the transcription factor from the model species. These comparative studies help to
assign the cognate homolog in the crop species.
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2.12 Unlocking the wealth of variation in leaves from B. oleracea vegetables
by high through put phenotyping
Main applicant: Dr. ir. A.B. Bonnema
Organisation: Wageningen University and Research Centre
Hotelmanager: dr. Ing. G. Polder
Topsector:
Horticulture & Starting Materials
Platform:
Bioimaging & Phenotyping

Summary
Ondanks hun zeer verschillende uiterlijk, behoren sluitkool, boerenkool, bloemkool, spruitjes, kohlrabi
en broccoli allemaal tot dezelfde soort, Brassica oleracea. Je kunt ze met elkaar kruisen, en vitaal
zaadoogsten, alleen de nakomelingen lijken dan niet meer op bloemkool, noch op sluitkool. Toch doen
veredelaars dit vaak, om bv resistenties tegen ziektes van het ene type in te kruisen in het andere.
Kennis van de genen welke die veelheid aan vormen veroorzaken, bv de genen die verantwoordelijk
zijn voor het vouwen van de bladeren in sluitkool, is wetenschappelijk zeer interessant. Echter, deze
kennis is ook praktisch voor veredelaars, die na een kruising tussen verschillende gewassen terug
kunnen kruisen om zo weer bv een echte sluitkool te selecteren. Wetenschappers bij
plantenveredeling hebben van vele honderden B. oleracea rassen de DNA sequentie bepaald en
willen de variatie in DNA tussen de verschillende rassen gebruiken om genen verantwoordelijk voor
die enorme variatie op te sporen. Hiervoor werken ze samen met de Wageningse glastuinbouw groep,
welke beelden kunnen maken en analyseren die de verschillen in bladvormen kunnen meten en
geschikt maken voor genetische analyses.

2.13 Resequencing of the potato late blight pathogen Phytophthora infestans;
from a fragmented genome to a more complete assembly.
Main applicant:Prof. Dr. F. Govers
Organisation: Wageningen Universiteit
Hotelmanager: Prof. dr. G.F. Sanchez Perez
Topsector:
Horticulture & Starting Materials
Platform:
Genomics

Summary
The Irish famine pathogen Phytophthora infestans causes late blight on potato and tomato worldwide.
This diploid filamentous oomycete is notorious for its rapid speed of adaptation, for example to avoid
recognition by resistant potato cultivars or to gain fungicide resistance. In 2009 an international
consortium (with applicant Govers as one of the lead authors) published the first P. infestans genome
sequence(2). The 240 Mb P. infestans genome has an extremely high repeat content (~74%),
hypothesized to be an important driver for its adaptive evolution in relation to its host. As a result, the
assembly – based on then available BAC-based sequencing technology – is highly fragmented.
Although the genome sequence has greatly facilitated the identification of key determinants of
pathogenicity, the poor assembly of the reference genome and the presence of a considerable amount
of allelic sequences significantly hampers genomic studies that rely on correct and complete genome
assemblies. To overcome these limitations we propose to use the long read lengths now achievable
using the third generation PacBio RSII sequencing platform with the goal to obtain a more complete
assembly of the P. infestans genome. This novel genomic resource is pivotal to develop a truly
genome-wide model of P. infestans-host interactions.
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2.14 Developing machine vision algorithms for detection of thrips damage on
ornamentals
Main applicant: Dr. G.J. Messelink
Organisation: Wageningen Univesiteit
Hotelmanager: Dr. ing. G. Polder
Topsector:
Horticulture & Starting Materials
Platform:
Bioimaging & Phenotyping

Summary
When growing ornamental plants, fungal-isolates can help to make the plants more resistant to pests,
like western flower thrips. Manual screening the effect of different isolates is time consuming and
cumbersome. Furthermore the manual screening results in a qualitative score, which often is
subjective and fuzzy. We expect that applying machine vision technique’s will significantly speedup
the process. Furthermore the results of machine vision are quantitative and reproducible, resulting in
improved quality of the screening process. Since there are no standard software modules available,
they will be developed in this Hotel.

2.15 Elucidating genetic concepts using proteomics analyses
Main applicant: Dr. ing. J.J.B. Keurentjes
Organisation: Wageningen Universiteit
Hotelmanager: Dr. T. America
Topsector:
Horticulture & Starting Materials
Platform:
Proteomics & Structural Biology

Summary
Understanding the basic genetic concepts has interested scientists for years. Although some concepts
are well established, others like heterosis, epistasis (gene-gene interactions), and genotype by
environment (GxE) interactions are still very elusive. The recent development of chromosome
substitution lines (CSLs) in Arabidopsis through repression of crossovers and haploid induction has
allowed a more comprehensive study of these concepts. However, so far only morphological traits
have been measured and studied. With this hotel project, a more specific view on the changes in
proteins and enzymes are determined by chromosomal shuffling.

2.16 Arabidopsis transcript isoform identification using PacBio sequencing
technology
Main applicant: Dr. ing. M.A. Fiers
Organisation: Wageningen Universiteit and Research Centre
Hotelmanager: Prof. dr. G.F. Sanchez Perez
Topsector:
Horticulture & Starting Materials
Platform:
Genomics

Summary
Plants perceive external environmental stimuli, such as temperature, and adjust their development
accordingly. One of the processes regulated by temperature is flowering time. For vegetables and
crops grown for their vegetative organs, late flowering is beneficial. Though, during the breeding
process fast flowering is preferred, because it allows to make crosses and to go through numerous
generations in a short time span. In this project, Scientists will implement a novel sequencing
technology in order to find genetic markers for temperature-sensitive flowering. These markers will be
used in a chemical-genomics screening, aiming to find ways to speed-up flowering during the breeding
process only.
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2.17 Metabolomic profiling of Brassica fruticulosa to identify plant
compounds causing resistance to the Cabbage root fly
Main applicant: Prof. dr. ir. J.J.A. van Loon
Organisation: Wageningen Universiteit
Hotelmanager: Dr. R. Mumm
Topsector:
Horticulture & Starting Materials
Platform:
Metabolomics

Summary
Insect species of the genus Delia attacking Brassica are specialist insect herbivores and are therefore
adapted to the chemical defenses of their host plant species. The chemical nature of the antibiosistype of resistance against the root-feeding larvae of Delia species documented for wild Brassica
species has not been addressed to date. We identified a high level of resistance in a genebank
accession of the species Brassica fruticulosa as well as susceptible accessions. Crosses made
between resistant and susceptible plants have resulted in a F2-population. Recently developed
metabolomics approaches have the potential to detect novel compounds that are causal factors of this
resistance. Indeed, the literature on Brassica – insect interactions is unduly biased to the
glucosinolates, well-known defensive secondary metabolites in Brassicaceae. In particular, we will
employ untargeted metabolomic approaches on extracts of Brassica roots using liquid
chromatography – mass spectrometry (LC-MS) and gas chromatography – mass spectrometry (GCMS). We focus on root tissues rather than root exudates since we have consistently observed that the
resistance is only expressed after uptake of root tissue by the larvae. The results will provide
essential insight in the mechanism of resistance to the root-attacking fly larvae. We explicitly aim for a
non-targeted approach since no candidate metabolites can be pinpointed based on the literature
available, apart from glucosinolates which are unlikely to be involved as resistance factors against this
specialist insect. The current research will benefit by identifying the mechanistic basis of the novel
resistance that has been identified and this will result in a publication. In addition, utilising the
resistance in breeding of Brassica crops by the two plant breeding companies participating in the PPP
will be significantly accelerated if resistance markers are available for phenotyping. Information on the
chemical identity of the resistance factors will allow to screen for resistance without the necessity of
bioassays, saving costs and time. An additional purpose of the metabolomic analyses proposed is to
compare root and shoot tissues. Since only the leaves of several Brassica vegetables are consumed,
it is important to establish if the biosynthesis of the metabolites causing resistance are confined to root
tissues only, certainly so if the metabolites would negatively affect the taste of the vegetable or have
other undesirable side-effects.

2.18 Sequencing the giant tulip genome
Main applicant: Dr. C.V. Henkel
Organisation: Generade
Hotelmanager: Prof. dr. G.F. Sanchez Perez
Topsector:
Horticulture & Starting Materials
Platform:
Genomics

Summary
The tulip is an iconic flower and one of the main products of the Dutch bulb industry. However, tulip
horticulture is troubled by a high susceptibility to pathogens and a long breeding cycle (up to 25
years). Very little genetic information is available for tulips, impeding both the application of modern
molecular breeding technology to address these problems, as well as fundamental scientific research
on tulip biology. Up to now, sequencing the tulip genome has been impossible due to its immense
size. In this project, we intend to apply novel high-throughput technologies to open up the field of tulip
genomics.
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2.19 Microscopic evaluation of capacitance imaging

Main applicant: Dr. ir. H.A. Verhoeven
Organisation: Wageningen Universiteit, Plant Research International, PRI Bioscience
Hotelmanager: dr. N.C.A. de Ruiter
Topsector:
Life Sciences and Health
Platform:
Bioimaging & Phenotyping
Summary
A new sensor has been developed for the visualization of electrical properties of living cells in
unprecedented detail at the micrometer scale. These images can be acquired in real time which
enables to study rapid dynamic processes in the observed cells However, since microscopic
observation of the cells during measurements were not possible yet, validation of the results with
known (fluorescence based) imaging methods is currently lacking. This proposal aims at the
microscopic validation and correlation of electrical images of cells with light microscopic imaging,
resulting in a “Rosetta stone” for the translation of capacitance changes into (sub)cellular processes.

2.20 Bioinformatic identification of novel enzymology for the posttranslational
modification of bioactive peptides
Main applicant: Prof. dr. Gilles van Wezel
Organisation: Universiteit Leiden, Department of Microbial Biotechnology
Hotelmanager: Dr. M. Medema
Topsector:
Life Sciences and Health
Platform:
Bioinformatics and Computational Biology

Summary
Infections caused by multi-drug resistant bacteria form a major threat to human health. Hence, there is
an urgent demand for the discovery of novel anti-infectives. The NWO Syngenopep project is a public
private partnership that focuses on a rich and underexplored source of antibiotics, namely peptides
from venomous animals. By subsequent enzymatic modification of these peptides, an even larger
chemical diversity can be generated and screened for promising activities. One of the key ways in
which this diversity is being generated is by genetically engineering posttranslational modifications
(such as those occurring in bacterial bioactive peptides) into unmodified peptides from the venoms
using synthetic biology approaches. However, because many bacterial biosynthetic gene clusters
encoding posttranslationally modified peptides remain undiscovered, the diversity of enzymes
available to make these modifications is still limited.
In this hotel project, we will apply state-of-the-art bioinformatic technologies to uncover novel peptidemodifying enzymes and expand the modification toolbox. In particular, machine-learning and
evolution-based algorithms will be exploited to discover new classes of bacterial peptide biosynthetic
pathways. These newly discovered pathways will provide a range of new enzymes that will enable the
chemical diversification that is crucial to capitalize on the venom-based peptides to turn them into real
drugs.

2.21 Oxygen-induced adaptation of metabolism: effects on liver function,
gene expression and metabolism
Main applicant: Dr. E.G. Mik
Organisation: Erasmus MC, Anesthesiologie
Hotelmanager: prof.dr. T. Hankemeier
Topsector:
Life Sciences and Health
Platform:
Metabolomics

Summary
Body cells can adapt their oxygen consumption when there is a shortage or excess of oxygen.
Whether this adaptation is good or bad is unknown. Adaptation might initially benefit cell survival, but
affect organ function in the long term. Do doctors directly supply extra oxygen during mild hypoxia to
prevent organ failure or does this counteract adaptation mechanisms and can mild hypoxia be
corrected by the body without severe consequences ? This project will investigate the effects of
adaptation to altered oxygen levels on cellular and organ function to come to a better recommendation
for clinical oxygen supplementation.
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2.22 Metagenomic identification of biosynthetic gene clusters involved in
disease suppression in aquaculture
Main applicant: Prof dr. G. Wiegertjes
Organisation: Netherlands Institute of Ecology (NIOO-KNAW)
Hotelmanager: Prof. dr. G.F. Sanchez Perez
Topsector:
Life Sciences and Health
Platform:
Genomics

Summary
In aquaculture and natural ecosystems, emerging diseases caused by fungi and other parasites are
causing significant declines in fish populations. Hence, there is an urgent need for new and
sustainable control measures. The overall aim of our ongoing STW project is to study how specific
members of the fish microbiome provide protection against emerging diseases and in particular
against Saprolegniosis on salmon. In close collaboration with commercial fish hatcheries, salmon eggs
will be harvested and the composition of the bacterial microbiome at several time points during
development determined. Bacterial taxa that are unique or more abundant in healthy salmon egg
samples will be functionally characterized and ‘synthetic microbial communities’ will be constructed to
test for activity against Saprolegnia and other fish ectoparasites.
In this Hotel project, we propose to study the metabolic potential of the fish-egg microbiome by
sequencing metagenomic DNA, an aspect that is not addressed in the STW project. This will allow
reconstructing individual bacterial genomes from the microbial community and identifying known and
unknown gene clusters encoding the biosynthesis of bioactive compounds potentially involved in
disease control. The outcome of this Hotel project will be of large added value to the STW project.

2.23 Comparative proteomics & genomics analyses of cashew cultivars to
identify natural allergen isoform variations.
Main applicant: Prof. dr. H.J Wichers
Organisation: Wageningen Universiteit
Hotelmanager: H. Kaptein
Topsector:
Life Sciences and Health
Platform:
Genomics

Summary
Cashew allergy is a severe allergy of which the prevalence is increasing. Within the IDEAL project, an
initiative of ErasmusMC, Wageningen UR and UMCG, cashew allergy diagnostics is evaluated and
improved. Within allergy diagnostic screening, it is important that all allergenic proteins patients may
react to are represented in the diagnostic cashew extracts which can be difficult to achieve. With
access to a genomics oriented Technology Hotel, we will be able to expand the clinical and
proteomics oriented research with genomics techniques to broaden our knowledge of cashew nut
specific allergens.
The aim within this DTL-associated Technology Hotel project is to identify cashew nut allergen isoform
types of the allergens Ana o 1, Ana o 2 and Ana o 3 using Next Generation Sequencing. In addition,
bioinformatics analyses will enables us to generate distribution profiles of identified isoforms within
and between different cashew nut varieties. Knowledge about natural existing allergen isoform
variability and distribution within different cashew nut varieties will support the development of clinical
diagnostic tools for allergy screening as well as the selection or breeding of hypoallergenic cashew nut
cultivars in the future.
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2.24 Matching the environment to the genes: Identification of genetic
determinants of nutrition-dependent health in the fruitfly
Main applicant: Prof. dr. B.J. Zwaan
Organisation: Wageningen Universiteit
Hotelmanager: Dr. Klaas Vrieling
Topsector:
Life Sciences and Health
Platform:
Genomics

Summary
Despite considerable heritability for longevity, only very few loci in humans have been identified that
underpin variation for lifespan and ageing. Therefore, it is likely that many of the genes determining
longevity are missing. The team of the PI focuses on natural genetic variation in model organisms to
find conserved genes that underpin variation in lifespan, health, and ageing to facilitate unraveling the
genetics of ageing in humans. Here, we are using unique and highly replicated experimental evolution
(EE) fruit-flies populations adapted to both developmental nutritional environments and selection on
age-at-reproduction. After 140 generations of evolution in these selective environments and extensive
phenotyping for developmental time, fecundity, and lifespan, all 24 populations have been
resequenced. The genetic analysis has yielded an extensive list of candidate variants in the genome.
However, this list is too long for immediate detailed investigations into the causal relationship between
the genes and the phenotypes. Therefore, we aim to, (i) provide proof-of-principle of using individual
genotyping for 32 candidate SNPs of each fly that died in a large (more than 2000) cohort to filter the
available genomic dataset to come to a feasible number of loci that can be validated using more
labour-intensive molecular methods, and, (ii) test whether the nutrition-dependent lifespan and ageing
phenotype is the result of nutrition-dependent allelic effects.

2.25 A genomic view on the effects of photoperiod on winter moths
Main applicant: Dr. M.E. Visser
Organisation: Netherlands Institute of Ecology (NIOO-KNAW)
Hotelmanager: Prof. dr. G.F. Sanchez Perez
Topsector:
Life Sciences and Health
Platform:
Genomics

Summary
Artificial light at night can have major impacts on the natural world. The ‘Light on Nature’ NWO-STW
project address this problem (www.lichtopnatuur.org). In this project the Netherlands Institute of
Ecology, the Wageningen University, Philips and the NAM collaborate to assess the effects of artificial
light and to explore ways to reduce any negative effects. Philips and the NAM both financially
contribute to this project. One of the potential major impacts of light at night is that it disrupts the
perceived photoperiod, which is a major cue for seasonal timing of growth. One species that has been
studied in this framework is the winter moth. To assess the impact of perceived photoperiod we have
conducted an experiment where we expose caterpillars to different photoperiods and show that this
affects the date at which the adults emerge from their pupae. We will repeat this experiment and aim
to look at RNA expression in pupae that originate from caterpillars kept at different photoperiods. The
prediction is that some key genes will differ in their expression and we aim to identify these genes.
Furthermore, these RNA data will be instrumental in further annotating the winter moth genome, which
we have recently sequenced.
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2.26 Genome-resolved metagenomics of bioremediation bacteria in the
Griftpark
Main applicant: Dr. M.C. Koster
Organisation: Universiteit Utrecht
Hotelmanager: Dr. B.E. Dutilh
Topsector:
Life Sciences and Health
Platform:
Bioinformatics and Computational Biology

Summary
Micro-organisms are important contributors to the bioremediation of old gas factory contaminations in
the Griftpark in Utrecht. Although we have known for over a decade that microbes contribute to this
process, it is still unknown who they are and how they do it. For example, which bacteria, genes, and
metabolic processes are involved? In this project, metagenomics will be used to identify the genome
sequences of these micro-organisms, so that we can improve the conditions for bioremediation and
investigate if the microbes can be employed in other heavily contaminated sites in The Netherlands
and abroad.

2.27 Tracking the trigger of rheumatoid arthritis development through
microbial DNA in blood.
Main applicant: Dr. drs. F. Kurreeman
Organisation: Leids Universitair Medisch Centrum
Hotelmanager: Prof. dr. M.J.T. Reinders
Topsector:
Life Sciences and Health
Platform:
Bioinformatics and Computational Biology

Summary
In many autoimmune diseases, including rheumatoid arthritis (RA), antibodies against self-antigens
are believed to be the causative agent that drives disease pathogenesis. The presence of these
autoantibodies is not sufficient for disease development. Many have shown that the autoantibody
response matures dramatically shortly before disease manifestation, an event likely requiring the
involvement of HLA molecules (the strongest genetic risk factor). Cross-reactivity between humanderived and microbe-derived sequences is a likely mechanism through which disease onset may
occur1, 2. Understanding whether microbes are involved in disease onset is therefore highly relevant.
In line with this, we have an ongoing public-private partnership with the Dutch Arthritis Foundation
through the long-term research program (LLP5) entitled “Towards a better understanding of RA by
immunological approaches”. Recently, by applying next-generation sequencing of cell-free DNA from
serum, we have observed an interesting diversity of microbial DNA that seems to be distinct in RA
patients as compared to non-RA controls. While the support within LLP5 covers immunologic
approaches, genomic approaches are not. The ability to assess microbial DNA in serum samples
provides a unique opportunity to determine whether and which specific microbial signatures in blood
correlate with disease development providing an unprecedented possibility to identify and eventually
prevent disease onset.
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2.28 Using novel RNA sequencing assays to study transcriptomes of B cells
in chronic hepatitis B
Main applicant: Dr. J. Hou
Organisation: Erasmus MC
Hotelmanager: Dr. P. van der Vlies
Topsector:
Life Sciences and Health
Platform:
Genomics

Summary
Title: Using novel RNA sequencing assays to study transcriptomes of B cells in chronic hepatitis B
We propose the 1st transcriptomics study on B cells of chronic HBV patients, with respect to clinical
phases of chronic HBV. The rationale to examine is that our previous studies on whole blood and liver
biopsies indicated an involvement of B cells in the natural course of chronic HBV. The transcriptomics
profiles of purified B cells will be obtained by RNA-sequencing of high resolution with a novel library
construction technique. With this method, information on both RNA transcription and transcriptional
regulation by non-coding RNA can be obtained within on RNA-sequencing experiment from limited
amounts of purified B cells. We will extensively study the transcriptional activity of the B cell
compartment during clinical phase progression. In addition study the regulatory role of anti-sense noncoding RNA (ncRNAs) in B cells at the transcriptional level.
In addition, testing predicted lymphocyte-specific cis-eQTL in B lymphocytes of chronic HBV will
validate whether or not the prediction model developed by whole blood transcriptomes is applicable to
B cells. Purifying B cells by sorting is a laborious procedure and prohibit large scale eQTL studies to
reveal cell type-specific insights. If the whole blood-derived predictive approach is successful
validated, it will alleviate in future the need to sort B cells from blood especially from liver tissue for B
cell specific eQTL study.
We expect that the results from our extensive B cell RNA-seq study will offer new knowledge of B cell
specific role in chronic HBV progression and transition of clinical phases. Understanding altered
transcriptomes of B cells during progressive clinical phases, including both RNA expression and
transcriptional regulation by ncRNAs, will provide candidates of targetable key molecules or pathways
for immunomodulation. This novel knowledge is expected to improve the therapeutic strategies.
Currently, medication is only administrated to the IA and the ENEG patients, and the treatment is not
able to completely eliminate virus. By better understanding the dynamic alteration of the host immune
function, especially B cell functionality, we might be able to develop new immune therapeutic
strategies for enhancing host humoral immunity at certain clinical phases hence to resemble a
'spontaneous viral clearance', or to stop or delay the progression of chronic HBV to advanced
diseases.
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