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Sergio Cervantes. National Laboratory of Genomics for Biodiversity, UGA Cinvestav. Mexico. 
 
DNA methylation and noncoding RNAs in the carnivorous plant Utricularia gibba. 
 
RNA-directed DNA methylation (RdDM) is one of the most studied DNA methylation patways in plants, 
which is a conserved mechanism that involves the role of noncoding RNAs to control the expansion of 
the noncoding genome. The noncoding genome portion of the carnivorous plant Utricularia gibba is 
one of the smallest in plants sequenced so far. However, little is known about the catalog of noncoding 
RNAs and the impact on DNA methylation in compact plant genomes. Taking advantage of the genome 
size compaction of U. gibba, we investigate its role on noncoding RNA landscape and DNA methylation. 
In this seminar, I present the repertoire of noncoding RNAs, and the methylome of U. gibba -as 
determined in advance by a novel strategy based on long-read DNA sequencing-. Our findings unveil 
that an incomplete RdDM pathway may correlate with hallmarks such as decreased accumulation of 
24-nt small-intergering RNAs, low genome methylation levels, and developmental abnormalities 
during female gametogenesis in U. gibba. It would be interesting to further study the biological 
implications of these events in U. gibba, as it could represent an initial step in the evolution of apomixis 
in compact plant genomes. 

 
 
Marta Jaskulak. Faculté des Sciences et technologies, Université de Lille. France  
 
Optimization of phytoremediation processes using advanced toxicological methods. 

The contamination of soil with heavy metals becomes a fast-rising issue worldwide and is caused 
primarily by anthropogenic activities. Most heavy metals degrade slowly and cannot be decomposed 
naturally, resulting in their long-lasting presence in the environment. As a result, they pose a direct 
threat to all food chain members. Thus, technologies involved in the effective remediation of 
contaminated areas are increasingly gaining importance. Assisted phytoremediation is a wildly 
accepted technology for the remediation of heavy metals from soil. It includes the use of 
hyperaccumulating plants and soil fertilization. In order to increase the efficiency of the assisted 
phytoremediation and at the same time deal with a constant rise in the quantity of produced 
wastewater worldwide, the application of sewage sludge to land is often seen as a viable option. Since 
large volumes of sewage sludge have to be disposed of or treated in some manner, its use as a fertilizer 
has become a more common practice in recent years. However, the safety of such action is still 
debated since sewage sludge is known to contain not only organic matter and macronutrients but also 
a vast scope of contaminants.   

The identification of mechanisms by which plants respond to metal exposure is a prime objective in 
plant research. The main aim of the thesis was to identify the mechanisms by which plants respond to 



real, complex metal exposure and to soil supplementation with complex waste products (manures, 
sewage sludge). The designed studies aimed to evaluate the impact of complex metal contamination 
on the level of abiotic stress, the activity of antioxidative enzymes, genotoxicity, and the expression of 
selected genes in higher plant species suitable for phytoremediation. The project's practical purpose 
was mostly focused on proposing new physiological biomarkers as short-term toxicity tests, which will 
allow more precise planning of the application of waste products into soil remediation processes. The 
overall goal of the experiments was also to identify the ways in which sewage sludge application is 
influencing plants on gene expression level (including the expression of metal chelators and metal 
transporters), to broaden our understanding of the environmental impact and safety of such action. 
 
 
 
Kataryzna Roguz. University of Warsaw, Faculty of Biology, Warsaw, Poland. 
 
Floral evolution in Fritillaria L.(Liliaceae)—from bees to birds and back again? 
 
Pollinators are often perceived as a primary selective agent influencing flower traits such as colour, 
size, and nectar properties. The genus Fritillaria L. (Liliaceae), comprising approximately 150 species, 
is generally described as insect-pollinated. However, there are at least three exceptions: two 
hummingbird-pollinated North American species and one passerine-pollinated Asian species. In my 
study, I aimed to assess the significance of the (new) pollination mode as a trigger for the evolution of 
floral characters. To understand whether flowers evolved in response to a shift in the principal 
pollinator, I studied flower traits related to the pollination in more than  60 Fritillaria species and 
traced the evolutionary trajectory of these traits. I was also interested in the role of visual attraction 
in the case of species offering a robust food reward for pollinators early in the spring, which is the case 
of Fritillaria. 
The results show that pollinator shifts, which occurred at least twice across the phylogeny of fritillaries, 
are probably related to several adaptive changes in flower traits and nectar characteristics. For 
example, flower colouration, nectar sugar, and amino acid concentration and composition likely 
evolved as a response to pressure exerted by bird pollinators, although ornithophily is most probably 
not an ancestral state for Fritillaria. The secondary pollinators, which supplement bird pollination, also 
seem to influence flower phenotypes. Bee-vision analysis revealed that humming-bird pollinated 
flowers had red colouration but were still visible also for bees and nectar of this plant species contained 
AAs attractive for insects. This lack of exclusion of the secondary pollinators in fritillaries may 
potentially result in reversals from bird to insect pollination. 
Although flower colour seemed to play an important role in the pollinator shift, flowers of studied 
species seem to be visible, but not very visually attractive for potential pollinators from a distance. 
Also generality of species with green and purple floral colours, however, may also indicate an 
important role of environmental factors, other than pollinators. However, flower colour and tepal 
length are good indicators of nectar volume, which may play a significant role in plant-pollinator 
communication. 
 
 
 
Violette Doublet. Université des Sciences – Montpellier, France. 
 
Unravelling the demogenetic implications of insect predispersal seed predation in forest tree 
populations. 

Insect predispersal seed predators are among the most important herbivores of tree reproductive 
structures within forest ecosystems. Their feeding activity might induce changes in tree population 
dynamics by affecting tree reproductive success and subsequent recruitment of new 



individuals.  However, the consequences on the demographic and the genetic trajectories of tree 
populations remain poorly understood. My research aimed to fill this gap using an integrative 
combination of empirical and theoretical approaches. I empirically identified the drivers of 
spatiotemporal variation in insect predispersal seed predation rates among host masting trees. 
Masting, i.e. synchronous and interannual variation of seed production at the tree population scale, 
appeared as a major driving force of the insects’ spatial and temporal dynamics, inducing transient 
distribution patterns of insects in a natural tree population. Also, I highlighted the existence of an 
interindividual variation in the sensitivity of trees to seed predation, for which genetic analyses 
supported a part of genetic control. Second and based on my empirical findings, I developed an analytic 
model to analyse the joint effects of masting and the spatial distribution of seed predation by insects 
on both demographic processes and genetic diversity in an expanding tree population. I showed that 
seed predation induces Allee effects that may affect the spatial structure of genetic diversity in the 
expanding tree population and that masting was likely to buffer such demogenetic impact of seed 
predation. Overall, I showed that biotic interactions can interfere with tree population dynamics, have 
evolutionary consequences on forest colonization processes and open up on several evolutionary and 
adaptive aspects. 

 
 
Arunava Datta. Centre for Invasion Biology Dept. of Botany and Zoology, Stellenbosch University. 
South Africa.  
 
Detecting rapid evolutionary changes in naturalized flora of India in response to multiple 
environmental factors. 
 
The Indian sub-continent has a long history of plant introduction primarily associated with European 
colonization. In India at least 1700 plant species have naturalized out of which approximately 180 have 
become invasive in different parts of the sub-continent. Some of these invasive plants have huge range 
spanning different climatic zones (e. g Lantana camara, Parthenium hysterophorus,Chromolaena 
odorata) while others have narrower range are confined to specific climatic zones (e.g., Ageratina 
adenophorum, Sapium sebiferum, Conyza.sp). 
 
In the symposium, I will present my PhD work that primarily focussed on understanding the role of 
evolutionary processes (e.g. local adaptation and clinal differentiation) and different life history stages 
in shaping the distribution pattern of the invasive plant along an elevational gradient in the Western 
Himalaya. We performed extensive distributional surveys, established a reciprocal transplant 
experiment with common gardens at three elevational levels, and measured a suite of traits related to 
germination, growth, reproduction and phenology. Our results showed an absence of local adaptation, 
and we did not find any evidence for clinal differentiation in any measured trait except a rather weak 
signal for plant height. We found that seed germination was the crucial life-cycle transition in 
determining the lower range limit while winter mortality of plants shaped the upper range limit in our 
study area, thus explaining the hump shaped distribution pattern. Differences in trait values between 
gardens for most traits indicated a high degree of phenotypic plasticity. Possible causes such as 
apomixis, seed dispersal among sites, and pre-adaptation might have confounded evolutionary 
processes to act upon. Our results suggest that the success and spread of Ageratina adenophora are 
dependent on different life history stages at different elevations that are controlled by abiotic 
conditions. 
 
I am planning to expand the theme of my PhD thesis to detect evolutionary changes of plants not only 
in response to climatic conditions but also in response to other environmental factors such as salinity, 
soil type, heavy metal concentration ect. I plan to conduct multiple common garden experiments and 
greenhouse experiments followed by genetic analysis to detect any genetic differentiation. 



Felix Rico. National Laboratory of Genomics for Biodiversity, UGA, Cinvestav. Mexico.  
 
Transcriptional and morpho-physiological responses of Marchantia polymorpha upon phosphate 
starvation. 

Phosphate (Pi) is a pivotal nutrient that constraints plant development and productivity in natural 
ecosystems. Land colonization by plants, more than 470 million years ago, evolved adaptive 
mechanisms to conquer Pi-scarce environments. However, little is known about the molecular basis 
underlying such adaptations at early branches of plant phylogeny. To shed light on how early divergent 
plants respond to Pi limitation, we analyzed the morpho- physiological and transcriptional dynamics 
of Marchantia polymorpha upon Pi starvation. Our phylogenomic analysis highlights some gene 
networks present since the Chlorophytes and others established in the Streptophytes (eg, PHR1–SPX1 
and STOP1–ALMT1, respectively). At the morpho-physiological level, the response is characterized by 
the induction of phosphatase activity, media acidification, accumulation of auronidins, reduction of 
internal Pi concentration, and developmental modifications of rhizoids. The transcriptional response 
involves the induction of MpPHR1, Pi transporters, lipid turnover enzymes, and MpMYB14, which is an 
essential transcription factor for auronidins biosynthesis. MpSTOP2 up-regulation correlates with 
expression changes in genes related to organic acid biosynthesis and transport, suggesting a 
preference for citrate exudation. An analysis of MpPHR1 binding sequences (P1BS) shows an 
enrichment of this cis regulatory element in differentially expressed genes. Our study unravels the 
strategies, at diverse levels of organization, exerted by M. polymorpha to cope with low Pi availability.  

 
 


