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DTA Programme(s) 
DTA Applied Biosciences for Health (Healthy Ageing) 

Project title The gut mycobiome and healthy ageing: signatures of 
longevity and the effects of probiotic intervention 

Project description 
Scientific excellence 
Recent evidence suggests that gut microbiome-targeted interventions may have therapeutic potential 
in age-related diseases, for retarding aspects of the ageing process, and in promoting longevity1. 
Healthy human centenarians have gut microbiome profiles that may be predictors of longevity2,3. An 
increase in the representation of bacterial species such as Akkermansia and Bifidobacterium within the 
aging gut microbiome has been specifically identified as a microbial signature of longevity, and 
suggests a potential target for therapeutic intervention as targeted modulation of gut microbiome 
composition could promote healthy ageing2,3. Interestingly, many of these ‘signature’ bacteria are 
promoted as probiotics and suggested to provide health benefits. A number of mechanisms by which 
the gut microbiome may favourably impact health and ageing have been investigated. For example, 
feeding mice with Bifidobacterium animalis isolated from the gut of centenarians has been found to 
improve a number of parameters typically related to ageing in those animals4. It is therefore possible 
that the isolation of gut microorganisms associated with exceptional longevity, and the development of 
probiotic interventions utilising such cultures, may have potential in terms of promoting ‘health-span’ 
and lifespan1. In terms of the analysis of the human gut microbiota, the focus to date has been 
overwhelmingly on the composition of the bacterial component, despite the fact that fungi are also an 
integral part of the gut microbiome. Accordingly, while bacteria have been intensively studied, little is 
known about the nature of the gut fungal community (mycobiome). Recent studies have highlighted 
that the gut mycobiome is much more diverse and abundant than previously thought, and there is 
increasing evidence of significant roles that fungi play in host homeostasis, and of their interactions with 
gut bacteria5. Given the growing challenges posed by an aging human population novel solutions are 
urgently needed, and a state-of-the–art investigation into the nature of our natural mycobiome, and its 
potential to influence on our health and lifespan, is thus both a fascinating and very timely subject. It 
offers considerable potential in terms of development of novel therapeutic interventions, easily 
warranting further study and increased public awareness. 
 
Aim 
To analyse gut mycobiome composition across a wide age-range of volunteers and identify potential 
fungal signatures of longevity and determine their probiotic potential. We will also establish an in vitro 
model of the human gut to assess interactions between gut fungi and other members of the gut 
microbiome in close-to-real situations.  
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Methodology 
The mycobiome in faecal samples from a wide age-range of volunteers will be characterised using 
ITS1/ITS2-based deep-sequencing approaches6,7. The probiotic potential of fungal strains associated 
with longevity, isolated from those samples, will be assessed using standard methods8. An innovative in 
vitro model of the human gut will be engineered9, and challenged with fungal isolates to monitor their 
interaction with the remaining microbiome under distinct reproducible conditions.  
 
Strategic relevance 
The project brings together multidisciplinary and intersectoral partners with the aim of promoting 
healthy ageing, thereby generating considerable impact and value to society, and thus realising the 
strategic Healthy Futures vision of the University of Brighton.  
 
Interdisciplinarity and fit with relevant DTA programme 
The project will identify mycobiome signatures of longevity, and reveal possible probiotic interventions 
with potential to promote healthy ageing, aligning perfectly with the DTA programme. The PhD 
candidate will have access to a range of academic and industrial environments, and interdisciplinary 
expertise including: conventional and molecular microbiology (including metagenomics and 
metaproteomics) [JIS, LB, CE], bioinformatics [CE], and statistics [FG], needed to unveil the diversity of 
the gut mycobiome; probiotic interventions and industrial formulations [SP], to study the probiotic 
potential of gut fungi; and gut physiology [SB, FG] and engineering/modelling [SB], to develop an 
innovative in vitro human gut model. 
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Lay summary 
Recent evidence suggests that the microorganisms living in our gut (gut ‘microbiome’) may have 
potential for treating age-related diseases, including dementia, and may also slow down the ageing 
process itself and promote longevity. It has been shown that the gut microbiome of centenarians has a 
different proportion of specific bacterial types to that of younger subjects and that these species may 
be predictors of longevity. Isolation of gut bacteria associated with exceptional longevity and the 
development of probiotic interventions with such microbes seems a promising approach to promote 
health-span and lifespan. However, while gut bacteria have been intensively studied, fungi are also an 
integral component of the gut microbiome and little is known about this (gut fungal) community. Recent 
studies have highlighted that gut fungal populations are much more diverse than previously thought 
and appear to have significant roles in health and disease. A state-of-the–art investigation into the 
nature of our natural gut fungi, and its potential to influence on our health and lifespan, is thus a 
fascinating and very timely subject. This project aims to identify the gut fungi potentially associated with 
longevity, determine their applicability to probiotic use and assess their potential beneficial effects on 
human health. 
Industrial/Employer placement opportunity 
The PhD candidate will attend two industrial placements in order to achieve the scientific objectives of 
the project, and to enhance their future employability. 

Industrial placement 1 
The student will have an international industrial placement in GENOINSEQ, the Next Generation 
Sequencing Unit of the Center for Neuroscience and Cell Biology (CNC)/BIOCANT 
(www.genoinseq.com). CNC/BIOCANT is based in Coimbra (Portugal). The placement will take place at 
the beginning of the project and is expected to last approximately six weeks. 

Aims of the placement 
The PhD candidate will be trained in a variety of next-generation sequencing technologies, 
metagenomics, and bioinformatics, and will start the planning and optimisation of molecular 
methodologies to analyse the mycobiome in faecal samples. 

Brief description of GENOINSEQ 
GENOINSEQ provides high-throughput sequencing and bioinformatics data analysis services since 
2007, and grants access to the full potential of state-of-the-art of Next Generation Sequencing (NGS) 
equipment and bioinformatics data analysis (currently working with the Ion Proton™ and MiSeq® 
platforms). The company is ISO 9001:2008 certified for NGS of nucleic acids and bioinformatics tools for 
DNA and RNA analysis. GENOINSEQ also has extensive experience of participating and coordinating 
research projects and has often collaborated in the training of post-graduate students.  
 
 
 
 

http://www.genoinseq.com/
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Industrial placement 2 
The student will also attend a placement in the company CULTECH (www.cultech.co.uk). The company 
is based in Port Talbot (UK). The placement will take place at the mid-point of the project and will last 
approximately two months.  

Aims of the placement 
CULTECH is willing to train the PhD candidate in the characterisation of probiotic organisms and 
approaches used in the development of probiotic interventions. As part of their research, the PhD 
candidate will be able to assess the probiotic potential of selected gut fungi, and learn how to formulate 
probiotic products for Human use.   

Brief description of CULTECH 
Established in 1994, Cultech has become internationally recognised as both an innovator and premium 
quality manufacturer within the nutritional supplement industry. ProVen Probiotics, which is part of 
Cultech, is internationally renowned as an expert in probiotic bacteria and is approved to make 
probiotics as medicines. The company is particularly interested in microbiome changes with the Human 
age (past 50 years), and its potential association with immunosenescence (i.e. the gradual deterioration 
of the immune system brought on by natural age advancement), and how to contribute to a balanced 
healthy microbiome in advanced ages using probiotic interventions. The company is also BRC 
approved, has ISO9000 and MHRA accreditations and is audited to cGMP (current Good Manufacturing 
Processes) by the FDA in the USA. 
International placement opportunity 
The PhD candidate will have the opportunity for an industrial placement at GENOINSEQ, the Next 
Generation Sequencing Unit of the Center for Neuroscience and Cell Biology (CNC)/BIOCANT, in 
Coimbra, Portugal (www.genoinseq.com). This placement will take place at the beginning of the project 
and is expected to last approximately six weeks. As described above, during this international 
placement, the candidate will be trained in a variety of next-generation sequencing technologies, 
metagenomics, and bioinformatics, and will start the planning and optimisation of the molecular 
methodologies to be used in the analysis of the mycobiome in human faecal samples.  
 
The BIOCANT Science Park, where GENOINSEQ is based, is probably the most important Portuguese 
facility of its type and is entirely devoted to biotechnology (www.biocant.pt), with strong links to the 
University of Coimbra (one of the oldest universities in the world, founded in 1290). The focus of 
BIOCANT is in advanced life sciences and technology development, and it has been highly successful 
in both pure and applied science, creating considerable added value to business initiatives, promoting 
the creation of an expanding cluster of new companies and R&D institutions of excellence. More than 
30 biotechnological start-ups and SMEs are currently established in BIOCANT. The PhD candidate will 
have the opportunity to interact with many of these companies on a day-to-day basis, in a strong 
entrepreneurial environment, facilitating the establishment of a dynamic professional network with 
scientists working in a wide-range of related fields and with a myriad of potential employers that will last 
well beyond the end of the research project. 

http://www.cultech.co.uk/
http://www.genoinseq.com/
http://www.biocant.pt/
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Scientific, economic and societal impact of the project 
The proposed fellowship with the above outlined cutting-edge research and multifaceted, 
multidisciplinary and inter-sectoral training activities, combined with engaged and experienced 
supervisors, will significantly boost the career development and professional prospects of the PhD 
candidate. The expected scientific impact of the project is broad and includes: (i) a novel insight into 
the contribution of the gut mycobiome to an healthy ageing; (ii) a novel experimental in vitro human gut 
model for studying the interactions between microbiome members and its influence in host homeostasis 
(which will lead to a wide range of future applications beyond the current project, by other international 
researchers, for example to assess the effect of different drug therapies and diets in the gut 
microbiome); and (iii) patient benefit through the identification of microbial therapeutic targets and 
development of novel probiotic strategies to promote health (this last point is even more relevant given 
the current concerns with antibiotic resistance). The project is expected to generate results that will 
advance knowledge beyond the current state-of-the-art, which will be disseminated through national 
and international scientific meetings as well as publications in the highest ranked, open-access, peer-
reviewed scientific journals from the field of microbiology, molecular biology and ageing science. This 
will provide the PhD candidate with the opportunity to communicate with their scientific peers and to 
establish a professional network with scientists working in related fields and potential employers. All 
data generated in the project will be deposited in open repositories. Long term national and 
international collaborations gathered in this project will provide the basis for future collaborative 
research and enterprise projects through grant applications to Bill and Melinda Gates Foundation, the 
Wellcome Trust, and funding from the European Research Council, among others. The microbiome has 
been extensively studied over the last decade, which has led to awareness but also widespread 
misunderstandings among the general public about its actual impact and function. The PhD candidate 
and the supervisory team will disseminate their findings to the general public, by participating in high 
school science seminars and giving presentations to broad audiences in science museums, by teaching 
and inspiring young students about life sciences, by organizing open-days at the university, where the 
visiting public will be introduced to microbiome research, and by using press releases and social media 
to communicate scientific breakthroughs of our research. We also envisage wide economic and societal 
impacts, as this project will generate innovative intellectual property (leading to licensing arrangements 
with relevant industries), for example through novel therapeutic probiotic products and experimental 
tools to access their efficacy, resulting in an increased economic competitiveness for our industrial 
partners. Most importantly, our project will have a decisive impact on the health and wellbeing of the 
final beneficiaries of our research: the community, particularly the elderly and their families. Our research 
will ultimately contribute to a healthy ageing and to the sustainability of health care systems, and will be 
an outstanding REF impact case study.  
Additional admissions requirements 
The PhD candidate should hold an undergraduate degree in a relevant field of biosciences, including 
some basis in microbiology. Desirable (but not critical) will be some previous experience in the 
laboratory manipulation of fungal organisms, molecular biology, and/or bioinformatics skills.   

 


