
William Willats, Professor of Molecular Agri-Diagnostics 
 
Newcastle’s new Professor of Molecular Agri-Diagnostics, William Willats, comes to 
Newcastle after fourteen years at the University of Copenhagen, where he was 
Professor of Plant Cell Wall Evolution and Diversity. 
 
William’s research involves investigating how plants respond and adapt to their 
environment, with a particular focus on the role of cell walls – the carbohydrate rich 
casing that surrounds almost all plant cells. Cell walls are protective barriers that 
provide support and regulate growth, but they also display remarkable plasticity and 
are a dynamic interface between the plant and the outside world.  
 
“Because plants don’t move around people sometimes assume that they are 
passive, but in fact they show a remarkable capacity for long term adaptation and 
short term responsiveness. This ability is important from an evolutionary standpoint, 
and explains how plants have colonised the planet so widely and exploited so many 
diverse habitats. It’s also important at the individual plant level, and enables plants to 
cope with a range of threats from pathogens and environmental stress. 
Understanding these complex molecular processes is fascinating and important for 
developing new plants with in-built robustness and resilience in the face of climate 
change”. 
 
This research requires some sophisticated technology and William and his 
colleagues have developed high-throughput carbohydrate ‘microarrays’ that can 
rapidly print very large sets of biological samples and help decipher complex profiles 
of plant carbohydrates. 
 
“Polysaccharides tend to be tricky to work with. Unlike proteins and nucleotides they 
cannot easily be sequenced or synthesised, and are often very complex and 
chemically heterogeneous. One approach we use is based on extracting 
polysaccharides from plant materials which are then deposited as thousands of 
minute spots, or ‘microarrays’ on slides or membranes. We then use monoclonal 
antibodies to discover what particular polysaccharides are in which samples and this 
provides a high-resolution overview of complex polysaccharide landscapes”, he said. 
 
Although this advanced technology was originally developed for basic research 
projects, its translational potential soon become apparent and William’s group has 
collaborated widely with industrial partners.  
 
He explained why the work is of such wide interest: “Plant cell wall polysaccharides 
are used in a remarkable range of products. For example, wood and plant fibres like 
flax and cotton are almost entirely composed of cell wall carbohydrates.  Plant cell 
walls are also an important part of our diet with important health benefits and uses as 
functional food ingredients in processed foods and prebiotics. In all these 
applications, as in nature, the fine structures of the polysaccharides are vital for their 
functional performance and our technology helps to understand structure/function 
relationships. It is also important to be able to track the fate of polysaccharides 
through industrial processes, for example, in a brewery or bio-refinery, so that well 
informed interventions (for example using enzymes that degrade polysaccharides) 
can be made if adjustments are needed. In fact, my group has become more and 



more interested in developing technologies for tracking enzyme activities as well as 
well as the polysaccharides themselves, and this work has led to the formation, with 
Danish partners, of a spin out company (GlycoSpot.dk)”. 
 
William sees exciting new ways to use the powerful and distinctive technology 
platforms he has developed within the context of his new role as Professor of 
Molecular Agri-Diagnostics. 
 
“As a plant biologist, for me one of the attractions of Newcastle University is the fact 
that there are two working farms and an impressive and growing set-up for precision 
agriculture. This provides exciting potential for combining high-throughput molecular-
level analyses with data sets from ‘real life’ agricultural scenarios.  I see this 
approach as part of an exciting trend in plant biology towards working directly with 
samples from more natural environments, with less reliance on model species and 
growth chambers. Until relatively recently, technical limitations created a need to limit 
genetic and environmental variance in plant science. Increasingly though, advances 
in genome sequencing and the development of high-throughout ‘omics technologies 
are freeing us of these constraints and enable us to, in effect, treat fields as our 
laboratories rather than trying to translate finding from non-crop species grown under 
highly artificial conditions.  The ability to analyse vast numbers of samples with an 
ever-increasing sophistication can compensate for the difficultly of working with 
inherently very complex natural environments.  
 
“This is important because many subtle aspects of ‘real-life’ agricultural production 
cannot be recreated in growth chambers. For example, one area we are really 
interested in is the impact of polysaccharides on soil health. Polysaccharides from a 
range of sources are found in soils; plants secrete them as mucilage and their roots 
slough off polysaccharide-rich cells. Plant debris and microbes also contribute to the 
soil glycome. Although there is evidence that soil polysaccharides are important for 
soil health and plant performance, it is a very poorly understood area of research. 
Access to the farms, the associated expertise and knowledge, and a history of 
detailed data collection (for example at the Palace Leas meadow hay plots) present 
a unique opportunity to develop this kind of research”. 
 
Although a Londoner, many years of living in Yorkshire and walking in the Dales 
have left their mark and William and he loves the Northumbrian countryside, as well 
as the rich industrial heritage of the North East. 
 
 


