
 

 
 
 
 
 

Quebec, 26 February 2020 
 
 
Subject: Letter of support of Dennis Escolástico 
 
 
To the grant committee of the IAPT: 
 
With great pleasure, I offer Dennis Escolástico my letter of support. Dennis joined my lab 
in September 2018 and he has demonstrated great potential to become a successful 
researcher. Dennis has obtained a competitive Mexican fellowship to finance his doctoral 
degree (tuition and board) and he has shown great independence and perseverance. For 
his master degree, Dennis worked on the Mexican bryoflora and the impact of 
reproduction systems on the biology of the moss Calymperes.  

At Laval, Dennis has embraced a new challenge: Arctic biology. He has learned 
bioinformatic methods to study the phylogeography, clonal diversity and bacteriome of 
the widespread moss Racomitrium lanuginosum. This clonal moss is especially abundant 
in the tundra and sub-tundra and covers extensive areas, especially in open outcrops. The 
species has been subject of intense ecological and local phylogeographic studies in 
Europe. Our data show that the species harbors a set of symbiotic microbes that fix 
nitrogen at a higher level than other boreal mosses (J-P. Bellenger & Villarreal unp. 
data). Subarctic and arctic mosses (and their microbes) are nearly at the base of the food 
chain and provide several ecosystem services in the nutrient cycle and sometimes food 
for caribous during winter time.   

However, the identity of the species and its affinities are far from clear. 
Collections resembling R. lanuginosum have been identified from the Southern 
Hemisphere, including Antarctica. More recently, Southern Hemisphere collections seem 
to belong to the little described taxa R. geronticum and R. patagonicum (Dietmar Quandt, 
unp. data).  

The first chapter of his thesis deals with the identity of the species and its 
phylogeographic patterns. His work is quite important in the context of man-made global 
climatic change because of its key place of the species in arctic ecosystems. In his first 
year, Dennis has learned and optimized genomic pipelines to analyze population genomic 
data from Racomitrium. He has already finished a first sampling season in the Hudson’s 
Bay Area (Kuujjuarapik) and conducted preliminary analyses on the phylogeographic 
pattern of the species. Based on his reduced sampling (70 accessions from Northern 
Europe, Alaska, Northern Quebec, Greenland), he has found a complex story of dispersal 
and little geographic structure. He plans to use climatic modelling and dating analyses to 
infer the previous and future distribution patterns of the species. 
 
 



 

 
 
 
 

 
 
However, the sampling in the Northern Hemisphere is quite limited (1-4 samples 

per a small area) and there is need to do further sampling in Canada. A more complete 
sampling will strengthen the study and allow him to obtain a better picture of the 
evolutionary history of the species and clarify the identity of the taxon.  

Dennis is quite motivated to conduct further sampling in Central Canada  
to expand its phylogeographic study and assess clonal patterns at a local scale. The 
studies of phylogeography and clonality will be complemented with analyses of the moss 
bacteriome (using the marker nifH) to assess the abundance of nitrogen-fixing bacteria. 
The main questions are to assess whether the bacteria are autochthons to the moss or vary 
across habitats and describe their functional diversity. Fieldwork in the norther regions is 
quite expensive and he’s interested in help financing this season. My laboratory provides 
funding for all molecular work and it will contribute in part to the field season. 

Besides his meticulous work and passion, Dennis has mentored undergraduate 
students in the laboratory. He has helped students to learn molecular techniques, 
bioinformatic pipelines and organized laboratory discussions. He also has developed a 
collaborative network with Jean-Phillipe Bellenger (U. of Sherbrooke) to study nitrogen 
fixation on epiphytic microbes associated with R. lanuginosum.  
 
I fully support his grant application and I am extremely confident he will become a leader 
in moss phylogeography, symbiosis, and provide novel insights on Nordic ecosystems. 
 
With all the best wishes,  
 

 
 
 
 
 
 

Juan Carlos Villarreal Aguilar   
Département de Biologie, Pavillon C.E. Marchand 2241, 
Université Laval, Québec (Québec), G1V 0A6, Canada  
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