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Project description: please provide a brief description, using the headings given 
below, of the project (max. 450 words) which will used as part of the advertising 
material and will be placed in the public domain. Please also indicate whether there 
are any confidentiality/sensitivity/IP issues of the research which should not be made 
publicly available.  
I. Scientific excellence/DTA Progamme fit 
As we age: 

i. suboptimal zinc micronutrient intake is common (1 in 3 over 65 -UK-), compromising 
cell/tissue function, particularly affecting the gastrointestinal (GI) and immune systems 
leading to age-related disorders 

ii. immune function declines, with a concomitant increase in susceptibility to infection - 
causing a third of all deaths 

iii. the gut microbiota, that modulates GI function and immunity, alters its richness and 
diversity 

Zinc deficiency in animals also alters microbiota composition and is associated with dysbiosis, 
compromised nutrient uptake and reduced beneficial short chain fatty acids (SCFAs) (Reed et 
al., 2015).  
 
Micronutrient repletion in humans may return the microbiome to a pre-deficient state or lead to 
dysbiosis. We have a poor understanding of the interplay between human gut 
metabolism/immunity, its microbiota  
evolution/pathogenesis, and micronutrients (zinc) as “control switches” during ageing.  
We will use samples from a human zinc-repletion clinical trial as a model to dissect this zinc-
centred multi-factorial network, as a forestep towards healthy ageing intervention.    
 
II. Aims 

i. to examine the impact on the gut microbiome of increased dietary zinc intake in zinc-
deficient individuals 

ii. with emphansis on bacteriobiota metabolic/pathogenic components modulated by 
metalo[zinc]regulatory proteins 

 
III. Hypothesis 
An increase in dietary zinc intake will affect: 
• gut microbiota population size/diversity 
• production/absorption of beneficial SCFAs 
• microbiota metabolism/pathogenesis regulation 

 



 

 

DTA3  
 

DTA3 Programme Research Projects 
Proforma 

 

 

This project has received funding from the European Union’s Horizon 2020 research and 
innovation programme under the Marie Skłodowska-Curie grant agreement No 801604. 

 

IV. Methodology / Innovation 
determine from the microbiota from stool samples of a population of zinc-depleted (Zn-)/zinc-
repleted (Zn+) individuals(Lowe et al. 2018): 
• bacterobiota size and diversity (culture/16sRNA) 
• SCFAs composition (bacteriobiota-host interaction indicators) 
• comparative differences on the genetic zinc regulon from whole genome-sequenced 

isolates 
• immune system phagocytes function against Zn-/Zn+ microbiota isolates or 

heterologously-expressed zinc regulon genes) 
 
V. Strategic relevance 
Zinc deficiency is a health threat affecting 17% of the global population, with the elderly 
amongst the most vulnerable. It is also an economic burden. In the UK, >£10 bill./annum of 
public spending on health and social care targets people above 65 years. Poor diet also 
triplicates medical management costs.  Healthy ageing, nutrition, the microbiota, and infectious 
diseases are national and worldwide strategic priorities.  
To fil the knowledge gap on the interphase between micronutrient deficiencies, microbiota 
imbalances, immunocompetence and infectious disease will enable prevention, intervention and 
management towards healthy ageing.  
This will be the first study to: 

1. examine the impact of dietary zinc intake on the human gut microbiome richness and 
diversity 

2. discern a genome-wide cross-link between zinc availability and bacterial regulation of 
metabolic/pathogenic processes 

 
VI. Interdisciplinarity 

I. The team includes experts in: 
• Nutrition (Nicola Lowe, UCLan) 
• Molecular/cellular microbial biology/pathogenesis (Jorge Garcia-Lara, UCLan) 
• Immunology/Cell biology (Katja Vogt, UCLan) 
• Gastroenterology/Clinical microbiology (Jaffar Khan, KMU) 
• Bacterial gene regulation (Carlos Balsalobre, UB) 

II. We will explore European collaboration opportunities through the Zinc-Net COST Action 
chaired by Nicola Lowe 
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Lay summary (max 200 words) to be used for reference as part of the selection process 
where non- specialists are involved 
As we age nutrient/micronutrient (like zinc) absorption decreases. This is aggravated by (i) 
poor diet affecting many people over 65 (1 in 3 in the UK), and (ii) the change with age of our 
healthy gut microflora (or microbiota). 
 
Our microbiota, mainly bacteria, assists with nutrient bioavailability/absorption (e.g., zinc) and 
immune system modulation. In turn, zinc preserves the integrity and role of the microbiota, 
regulating multiple bacterial genes (some leading to disease), supporting gastrointestinal and 
immune system function. Consequently, zinc deficiency and microbiota imbalance lead to 
compromised immunity, which is heightened by age-dependent immunological decline. 
 
Naturally, there is a concomitant increase in susceptibility to infection, which is the cause of a 
third of all deaths in older adults (UK) - an important contributor to total infectious disease 
mortality and a tremendous economic burden.  
 
Zinc could be a ‘control switch’ central to the interplay between the gastrointestinal and 
immune systems, the microbiota, zinc-dependent bacterial microbiota gene regulation and 
infectious disease.  Our study of the microbiota of zinc-deficient and subsequently zinc-
supplemented human populations, will be the first to dissect this inter-relationship, as a model 
of the ageing process, including the discrimination of bacterial components leading to human 
health or infectious disease. 
Industrial/Employer placement opportunity please include details, where known, of any 
external placement opportunities or collaborations available to the student as part of the 
project 
See International placement opportunities below. 
International placement opportunity please include details, where known, of any 
potential international placement opportunities or collaborations available to the 
student as part of the project 
• The tearn will arrange a placement for the student in the laboratory of Dr. Carlos 

Balsalobre, Associate Professsor of Microbiology, University of Barcelona (Spain) to 
study the zinc-mediated regulation of selected pathogenic genes of significance in 
selected significant human bacteriobiota components. Along the lines of Dr. 
Balsalobre’s very recent high ranking publication Velasco et al. 2018. Scientific Reports 
-Nature Journals- 8:6535. 

• We will explore the possibility of linking with European collaborators through the Zinc-
Net, a recent Horizon 2020 funded COST Action chaired by Nicola Lowe. The network 
is comprised of 26 European partner countries, and approximately 200 scientists 
involved in zinc research. 
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Scientific, economic and societal impact of the project 
Study of the relationship between the gut microbiome and human health is a recent yet 
rapidly growing field of research.  The proposed project will provide training and develop an 
ESR to build a career in this important research field, specifically in the interdisciplinary area of 
nutrition, clinical microbiology and molecular bacteriology and pathogenesis applied to the 
study of human health. 
 

Taking a global perspective,  it is recognised that there is a need to produce more nutrient 
dense food (with higher micronutrient content) to address the “hidden hunger” associated 
with poor quality diets which may be high in calories by low in essential micronutrients. In a 
recent report (2017), the Medical Research Council has recognised the need to train more ESRs 
in the nutrition and health related research to address a lack of expertise in this specific area.  
 

Similarly, the microbiota and infectious disease are one of the frontiers of modern medicine 
and have thus become, together with healthy aging, core to action plans and strategic 
research priorities of multiple governments, institutions, agencies and the biotechnology 
industry.  
 

The extraordinary opportunity to access such Zn-limited population in the context of a Zn-
repletion diet clinical trial offers a unique path towards studying the evolution of the human 
microbiota in response to a single agent (zinc). It offers an ideal model system to investigate 
the evolution of the microbiota during the aging process in response zinc availability, which 
would be limited using older adults exclusively as a first approach, because the difficulty to 
dissect the contribution by the many factors and co-morbidities affecting the aging process .  
Our research programme will lead such opportunity onto four critical lines of research: 

i. population studies, which thus far largely translated onto original and significant world-
leading advances and publications 

ii. the novel view of genome-wide Zn-mediated regulation in metabolism and 
pathogenesis, with virtually no literature available, thus with an exceptional potential to 
produce seminal advances and publications. 

iii. our discoveries will enable to inform the successful management of micronutrient 
deficiencies in general, but during the process of ageing I particular 

iv. our findings should potentially be able to influence policy resulting in health advances 
and economic savings in the cost of infectious diseases and/or those arising from 
malnutrition 

Our initiative will also lead to develop a national and international interdisciplinary intra-/inter-
university/industrial research collaborative network that can additionally hinge on the unique 
opportunity of the recent Horizon 2020 funded COST Action chaired by Nicola Lowe. The 
network is comprised of 26 European partner countries, and approximately 200 scientists 
involved in zinc research. 
Additional admissions requirements: please state if there are any specific admissions 
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requirements for this project i.e. subject specific degree qualifications or disciplines, 
relevant skills, experience etc 
Admission requirement: Upper second class degree with a focus on microbiology, and/or 
molecular/cellular biology -nutrition knowledge/expertise would be advantageous- or 
related subjects. 

 

 


