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Dear colleague,  

I would like to offer you a warm welcome to the Wellcome Genome Campus Advanced Courses and 

Scientific Conferences: Exploring Human Host-Microbiome Interactions in Health and Disease. I hope 

you will find the talks interesting and stimulating, and find opportunities for networking throughout 

the schedule.  

The Wellcome Genome Campus Advanced Courses and Scientific Conferences programme is run on a 

not-for-profit basis, heavily subsidised by the Wellcome Trust.  

We organise around 50 events a year on the latest biomedical science for research, diagnostics and 

therapeutic applications for human and animal health, with world-renowned scientists and clinicians 

involved as scientific programme committees, speakers and instructors.  

We offer a range of conferences and laboratory-, IT- and discussion-based courses, which enable the 

dissemination of knowledge and discussion in an intimate setting. We also organise invitation-only 

retreats for high-level discussion on emerging science, technologies and strategic direction for select 

groups and policy makers. If you have any suggestions for events, please contact me at the email 

address below. 

The Wellcome Genome Campus Scientific Conferences team are here to help this meeting run 

smoothly, and at least one member will be at the registration desk between sessions, so please do 

come and ask us if you have any queries. We also appreciate your feedback and look forward to your 

comments to continually improve the programme. 

Best wishes, 

 

Dr Rebecca Twells 
Head of Advanced Courses and Scientific Conferences 
rebecca.twells@wellcomegenomecampus.org 

 

 

 

 

 

 

 

 

 

mailto:rebecca.twells@wellcomegenomecampus.org
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General Information 

 

Conference Badges 

Please wear your name badge at all times to promote networking and to assist staff in identifying you.    

 

Scientific Session Protocol 

Photography, audio or video recording of the scientific sessions, including poster session is not 

permitted. 

 

Social Media Policy 

To encourage the open communication of science, we would like to support the use of social media at 

this year’s conference. Please use the conference hashtag # HMIHD18.  You will be notified at the 

start of a talk if a speaker does not wish their talk to be open. For posters, please check with the 

presenter to obtain permission.   

 

Internet Access 

Wifi access instructions:  

 Join the ‘ConferenceGuest’ network  

 Enter your name and email address to register 

 Click ‘continue’ – this will provide a few minutes of wifi access and send an email to the 

registered email address  

 Open the registration email, follow the link ‘click here’ and confirm the address is valid  

 Enjoy seven days’ free internet access!  

 Repeat these steps on up to 5 devices to link them to your registered email address  

 

Presentations 

Please provide an electronic copy of your talk to a member of the AV team who will be based in the 

meeting room.  

 

Poster Sessions 

Posters will be displayed throughout the conference. Please display your poster in the Conference 

Centre on arrival. There will be two poster sessions during the conference.  

 

Odd number poster assignments will be presenting in poster session 1, which takes place on 

Wednesday, 5 December at 18:15 – 19:45.  

 

Even number poster assignments will be presenting in poster session 2, which takes place on 

Thursday, 6 December at 18:00 – 19:30.  

 

The abstract page number indicates your assigned poster board number. An index of poster 

numbers appears in the back of this book. 

 

Conference Meals and Social Events 

Lunch and dinner will be served in the Hall, apart from lunch on Wednesday, 5 December when it will 

be served in the Conference Centre.  Please refer to the conference programme in this book as times 

will vary based on the daily scientific presentations. Please note there are no lunch or dinner facilities 

available outside of the conference times. 

 

All conference meals and social events are for registered delegates. Please inform the conference 

organiser if you are unable to attend the dinners. 

 

A cash bar will be open from 19:00 – 23:00 each day. 
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Dietary Requirements 

If you have advised us of any dietary requirements, you will find a coloured dot on your badge. 

Please make yourself known to the catering team and they will assist you with your meal request. 

 

If you have a gluten or nut allergy, we  are unable to guarantee the non-presence of gluten or nuts in 

dishes even if they are not used as a direct ingredient.  This is due to gluten and nut ingredients being 

used in the kitchen. 

 

For Wellcome Genome Campus Conference Centre Guests 

Check in 

If you are staying on site at the Wellcome Genome Campus Conference Centre, you may check into 

your room from 14:00. The Conference Centre reception is open 24 hours.   

 

Breakfast 

Your breakfast will be served in the Hall restaurant from 07:30 – 09:00 

 

Telephone 

If you are staying on-site and would like to use the telephone in your room, you will need to 

contact the Reception desk (Ext. 5000) to have your phone line activated – they will require your 

credit card number and expiry date to do so.   

 

Departures 

You must vacate your room by 10:00 on the day of your departure.  Please ask at reception for 

assistance with luggage storage in the Conference Centre. 

 

Taxis 

Please find a list of local taxi numbers on our website. The Conference Centre reception will also 

be happy to book a taxi on your behalf. 

 

Return Ground Transport 

Complimentary return transport has been arranged for 12:30 on Friday, 7 December to Cambridge 

station and city centre (Downing Street), and Stansted and Heathrow airports.   

 

A sign-up sheet will be available at the conference registration desk from 15:45 on Wednesday, 5 

December. Places are limited so you are advised to book early.  

 

Please allow a 40 minute journey time to both Cambridge city and Stansted airport, and up to 3 

hours to Heathrow airport.   

  

Messages and Miscellaneous 

Lockers are located outside the Conference Centre toilets and are free of charge. 

 

All messages will be available for collection from the registration desk in the Conference Centre. 

 

A number of toiletry and stationery items are available for purchase at the Conference Centre 

reception. Cards for our self-service laundry are also available.   

 

Certificate of Attendance 

A certificate of attendance can be provided. Please request one from the conference organiser 

based at the registration desk. 
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Contact numbers 

Wellcome Genome Campus Conference Centre – 01223 495000 (or Ext. 5000) 

Wellcome Genome Campus Conference Organiser (Zoey) – 07747 024256 

 

If you have any queries or comments, please do not hesitate to contact a member of staff who will 

be pleased to help you. 
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Conference Summary 
 

Wednesday, 5 December 2018  

12:00 – 13:00  Registration with buffet lunch 

13:00 – 13:15 Welcome and introduction 

13:15 – 14:15  Keynote lecture John Cryan, University College Cork, Ireland 

14:15 – 15:45 Session 1: Translation between model organisms to humans 

15:45 – 16:15  Afternoon tea 

16:15 – 17:45  Session 2: Microbiota-based interventions 

17:45 – 18:10  Lightning talks 

18:10 – 19:40 Drinks reception and poster session 1 (odd numbers) 

19:40 – 21:30  Dinner    

 

 

Thursday, 6 December 2018 

09:00 – 11:00 Session 3: Gut-brain axis 

11:00 – 11:30  Morning coffee  

11:30 – 12:30 Session 4: Keynote debate Jack Gilbert, University of Chicago, USA 

12:30 – 14:00    Lunch and meet the speakers 

14:00 – 15:30 Session 5: Cancer and the microbiome 

15:30 – 16:00  Afternoon tea 

16:00 – 17:30  Session 6: Data analysis approaches  

17:30 – 17:55  Lightning talks 

17:55 – 19:25  Drinks reception and poster session 2 (even numbers)  

19:25 – 21:30  Dinner 

 

 

Friday, 7 December 2018 

09:00 – 10:30 Session 7: Microbiome and drug interactions  

10:30 – 11:00 Morning coffee  

11:00 – 12:00 Keynote lecture Julie Segre, National Institutes of Health, USA 

12:00 – 12:15   Closing remarks 

12:15 – 12:30  Take away lunch 

12:30 Coaches depart for Cambridge and Heathrow airport via Stansted airport 
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     CONFERENCES
Genome Informatics
17–20 September 2018
Plant Genomes in a  
Changing Environment
24–26 October 2018 NEW
Antimicrobial Resistance - Genomes, 
Big Data and Emerging Technologies
27-29 November 2018 NEW
Exploring Human Host-Microbiome  
Interactions in Health and Disease
5–7 December 2018
Immunogenomics of Disease:  
Accelerating to Patient Benefit
5–7 February 2019
Innate Immune Memory
6–8 March 2019
The Challenge of Chronic Pain
20–22 March 2019
Genomics of Rare Disease
27–29 March 2019
Animal Genetics and Diseases
8–10 May 2019
Applied Bioinformatics and Public  
Health Microbiology
22–24 May 2019

     COURSES
         LABORATORY COURSES

Chromatin Structure and Function
30 October–9 November 2018
Molecular Pathology and 
Diagnosis of Cancer
18–23 November 2018
Derivation and Culture of Human  
Induced Pluripotent Stem  
Cells (hiPSCs)
10–14 December 2018 
Genomics and Clinical Microbiology
20–25 January 2019

Genomics and Clinical Virology
10–15 February 2019
Genetic Engineering of  
Mammalian Stem Cells
10–22 March 2019
Next Generation Sequencing
5–12 April 2019
Malaria Experimental Genetics
12–18 May 2019
RNA Transcriptomics
19–28 June 2019

          COMPUTATIONAL COURSES
Genetic Analysis of Population-
based Association Studies
24–28 September 2018
Next Generation Sequencing  
Bioinformatics
7–13 October 2018
Mathematical Models for Infectious  
Disease Dynamics
18 February–1 March 2019
Working with Pathogen Genomes
24–29 March 2019
Fungal Pathogen Genomics
7–12 May 2019
Computational Molecular  
Evolution
13–24 May 2019
Summer School in Bioinformatics
24–28 June 2019
Systems Biology: From Large  
Datasets to Biological Insight
8–12 July 2019
Proteomics Bioinformatics
21–26 July 2019

          LECTURE/DISCUSSION COURSES
Science Policy: Improving the  
Uptake of Research into UK Policy   
20–21 August 2018 NEW
Translating and Commercialising 
Genomic Research
1–3 October 2018
Genomics for Dermatology
19–21 November 2018

Molecular Neurodegeneration
14–18 January 2019
Genomic Practice for  
Genetic Counsellors
28–30 January 2019

     OVERSEAS COURSES
Molecular Approaches to 
Clinical Microbiology in Africa
8–14 September 2018 (Kenya)
Antimicrobial Resistance in 
Bacterial Pathogens
16–21 September 2018 (Kenya) NEW
NGS Analysis for Monogenic Disease  
in African Populations
22-23 September 2018 (Rwanda) NEW
Working with Parasite 
Database Resources
28 October–2 November 2018 (Malaysia)
Working with Pathogen Genomes
11–16 November 2018 (Uruguay)
Next Generation Sequencing  
Bioinformatics
20–25 January 2019 (Chile)
Next Generation Sequencing  
Bioinformatics
27 January–1 February 2019 (South Africa)
Genomics and Epidemiological  
Surveillance of Bacterial Pathogens
3–8 March 2019 (Peru)
Practical Aspects of Drug Discovery:  
At the Interface of Biology, Chemistry  
and Pharmacology
7–12 April 2019 (South Africa)

     ONLINE COURSES NEW

Bacterial Genomes: Disease Outbreaks  
and Antimicrobial Resistance
Bacterial Genomes: From DNA to  
Protein Function Using Bioinformatics
Bacterial Genomes: Accessing and 
Analysing Microbial Genome Data  

Please see our website for scheduling  
of online courses
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Exploring Human Host-Microbiome Interactions in  

Health and Disease 

 
Wellcome Genome Campus Conference Centre, 

 Hinxton, Cambridge 

 

5 – 7 December 2018 
 

Lectures to be held in the Francis Crick Auditorium 

Lunch and dinner to be held in the Hall Restaurant 

Poster sessions to be held in the Conference Centre 

 

 

Spoken presentations - If you are an invited speaker, or your abstract has been selected for a 

spoken presentation, please give an electronic version of your talk to the AV technician. 
 

Poster presentations – If your abstract has been selected for a poster, please display this in the 

Conference Centre on arrival. 

 

 

Conference programme 

                           
 

 

Wednesday 5 December 2018 
 

12:00-13:00  Registration with lunch 

 

13:00-13:15 Welcome and introduction 

Programme Committee: Julian Marchesi, Imperial College London and Cardiff 

University, UK  

 

13:15-14:15  Keynote lecture 

   Chair: Colin Hill, University College Cork, Ireland  

 

A gut (microbiome) feeling about stress and brain development 

John Cryan 

University College Cork, Ireland  

 

14:15-15:45  Session 1: Translation between model organisms to humans  

Chair: Julian Marchesi, Imperial College London and Cardiff University, UK 

 

14:15 Systems ecology of human-microbiome interactions: identifying key 

molecular transactions 

 Paul Wilmes 

University of Luxembourg, Luxembourg 

 

14:45 Exploring the host-microbe dialogue: bile acid cross talk in metabolism 

for health and in Inflammatory Bowel Disease (IBD) 

Susan Joyce  

University College Cork, Ireland 
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15:15 Assessing differences in the salivary microbiome of rural vs. urban 

participants raised with regular or no animal contact, respectively 

Dominik Langgartner 

University Clinic Ulm, Germany   

 

15:30 Evolution of YdjC gene in mammalian genomes and microbiomes to 

promote intestinal homeostasis 

Giulia Falivelli 

Wellcome Sanger Institute, UK   

 

15:45-16:15   Afternoon tea 

 
16:15-17:45  Session 2: Microbiota-based interventions 

 Chair: Patricia Hibberd, Boston University School of Public Health, USA  

 

16:15 Exploring probiotic effector molecules: past, present and future 

 Sarah Lebeer 

University of Antwerp, Belgium 

 

16:45 Treating the gut microbiome with faecal microbiota transplantation to 

improve outcomes in chronic liver disease 

 Debbie Shawcross  

King’s College London, UK 

 

17:15 The respiratory microbiome in chronic hypersensitivity pneumonitis 

Rachele Invernizzi 

Imperial College London, UK   

 

17:30 Faecal microbiota transplantation reverses the ageing-related defect in 

the germinal centre response of Peyer’s patches 

Marisa Stebegg 

Babraham Institute, UK   

 

17:45-18:10 Lightning talks 

Chair: Catherine O'Neill, University of Manchester, UK  

 

18:10-19:40   Poster session 1 (odd numbers) with drinks reception  

 

19:40 Dinner 
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Thursday 6 December 2018 
 

09:00-11:00  Session 3: Gut-brain axis 
Chair: John Cryan, University College Cork, Ireland  

  
09:00 Targeted modulation of the gut microbiota with dietary fibre fractions 

for prevention of Alzheimer's disease 

 Frida Hållenius  

Lund University, Sweden 
  

09:30   Microbiota and neurodevelopment: moving towards mechanisms 

 Rochellys Diaz Heijtz 

Karolinska Institutet, Sweden 
 

10:00   The microbiota-immune-brain axis in acute brain injuries 

 Arthur Liesz 

Institute for Stroke and Dementia Research, Germany 

 

10:30 Ability of small intestinal gut microbiota to impact intestinal nutrient 

sensing and gut-brain-liver axis regulation of hepatic glucose 

production 

Frank Duca 

University of Arizona, USA   

 

10:45 Regulatory effects of gut-derived methylamines on blood–brain barrier 

integrity 

Simon McArthur 

Queen Mary University of London, UK   

 

11:00-11:30  Morning coffee 

 

11:30-12:30 Session 4: Keynote debate  

Chair: Colin Hill, University College Cork, Ireland 

 

 Time to stop measuring and start delivering 

Jack Gilbert  

University of Chicago, USA 

 

12:30-14:00     Lunch and meet the speakers 

 

14:00-15:30  Session 5: Cancer and the microbiome 

Chair: Catherine O'Neill, University of Manchester, UK  

 

14:00 Gut microbiome and cancer therapeutics 

Laurence Zitvogel 

Inserm, France 

 

14:30 The gut microbiome and colon cancer: Passenger or driver? 

James Kinross 

Imperial College London, UK 

 



14 

 

15:00 The role of Siglec-7 in the modulation of innate immune response by 

F. nucleatum ssp. in colorectal cancer 

Dimitra Lamprinaki 

Quadram Institute Bioscience, UK   

 

15:15 Intestinal tumor development in Lynch Syndrome: a role for the 

microbiota? 

Wietske Pieters 

The Netherlands Cancer Institute, The Netherlands   

 

15:30-16:00  Afternoon tea  

 

16:00-17:30  Session 6: Data analysis approaches 

Chair: Moran Yassour, The Hebrew University, Israel 

   

16:00 Exploring gut microbiome composition and health in a large human 

cohort: approaches to analysing 16S rRNA gene sequencing 

 Matthew Jackson 

University of Oxford, UK 

 

16:30 Shotgun metagenomics: the pros and cons  

Lesley Hoyles 

Nottingham Trent University, UK 

  

17:00 A new genomic blueprint of the human gut microbiota 

Alexandre Almeida 

EMBL-EBI, UK   

 

17:15 A comprehensive analysis of the faecal microbiome and metabolome 

of Strongyloides stercoralis infected volunteers from a non-endemic 

area 

Timothy Jenkins 

University of Cambridge, UK   

 

17:30-17:55 Lightning talks 

Chair: Colin Hill, University College Cork, Ireland  

 

17:55-19:25  Poster session 2 (even numbers) with drinks reception 

 

19:25 Conference Dinner  
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Friday 7 December 2018 
  

09:00-10:30 Session 7: Microbiome and drug interactions 

Chair: Julian Marchesi, Imperial College London and Cardiff University, UK 

 

09:00 Strain-level identification of mother-to-child bacterial transmission 

 Moran Yassour  

The Hebrew University, Israel 

 

09:30 The interface of drugs and the human gut microbiome 

Nassos Typas 

EMBL, Germany 

 

10:00 Characterising beta-lactam antibiotic resistance in healthy human gut 

microbiota 

Lindsay Pike 

Wellcome Sanger Institute, UK  

 

10:15 Person-specific gut mucosal colonization resistance to probiotics and 

their detrimental effect on post-antibiotics microbiome recovery 

Jotham Suez 

Weizmann Institute of Science, Israel   

 

10:30-11:00  Morning coffee  

 

11:00-12:00  Keynote lecture 

   Chair: Catherine O'Neill, University of Manchester, UK  

 

Human skin microbiome: trans-kingdom, host-immune interactions 

Julie Segre 

National Institutes of Health, USA 

 

12:00-12:15  Closing remarks   

   Programme Committee: 

Catherine O'Neill, University of Manchester, UK  

   and 

Patricia Hibberd, Boston University School of Public Health, USA  

 

12:15   Take away lunch 

 

12:30   Coaches to Cambridge and Heathrow airport via Stansted airport  

depart 
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Spoken Presentations 
 
 

A gut (microbiome) feeling about stress and brain development 

 

John Cryan 

 

University College Cork, Ireland  

 

The brain-gut-microbiota axis is emerging as a research area of increasing interest for those 

investigating the biological and physiological basis of stress-related and neurodevelopmental 

disorders. The routes of communication between the gut and brain include the vagus nerve, 

the immune system, tryptophan metabolism, via the enteric nervous system or by way of 

microbial metabolites such as short chain fatty acids. These mechanisms also impinge on 

neuroendocrine function at multiple levels. Studies in animal models have been key in 

delineating that neurodevelopment and the programming of an appropriate stress response 

is dependent on the microbiota. Developmentally, a variety of factors can impact the 

microbiota in early life including mode of birth delivery, antibiotic exposure, mode of 

nutritional provision, infection, stress as well as host genetics.  At the other extreme of life, 

individuals who age with considerable ill health tend to show narrowing in microbial diversity. 

Stress can significantly impact the microbiota-gut-brain axis at all stages across the lifespan. 

Recently, the gut microbiota has been implicated in a variety of conditions including obesity, 

autism, schizophrenia and Parkinson’s disease. Moreover, animal models have been key in 

linking  the regulation of fundamental brain processes ranging from adult hippocampal 

neurogenesis to myelination to microglia activation by the microbiome. Finally, studies 

examining the translation of these effects from animals to humans are currently ongoing. 

Further studies will focus on understanding the mechanisms underlying such brain effects 

and developing nutritional and microbial-based intervention strategies. 
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Systems ecology of human-microbiome interactions: identifying key molecular 

transactions 

 

Paul Wilmes 

 

Luxembourg Centre for Systems Biomedicine, University of Luxembourg, Luxembourg 

 

Microbiomes represent highly dynamic and heterogeneous systems, which exhibit 

tremendous complexity at all levels. High-throughput molecular measurements are allowing 

unprecedented insights into microbiome composition, physiology, ecology and evolution in 

situ. Our group has pioneered a comprehensive toolbox comprising wet- and dry-lab 

methodologies to enable systematic measurements of microbiomes over space and time, 

the integration and analysis of the resulting multi-omic data, and experimental models for 

rapidly testing hypotheses in vitro. The application of these methods has culminated in 

essential new insights regarding niche ecology and resulting lifestyle strategies of specific 

microbial populations in situ as well as the discovery of keystone functional genes. In the 

context of the human gut microbiome, it has highlighted the disruption of ecosystem services 

in the context of human disease (type 1 diabetes). To study the ramifications of such 

perturbations, a microfluidics-based model of the gastrointestinal human-microbe interface 

has been developed called HuMiX. HuMiX allows the probing of the molecular interactions 

between human and microbial cell contingents and has highlighted the importance of 

microbial metabolism in governing human cell physiology in the gut. The developed toolbox 

is also particularly pertinent for the exploration of the vast expanse of unknown features in 

microbiomes, ranging from uncharacterised organisms to proteins of unknown function and 

small molecules. Thereby, Microbial Systems Ecology offers great potential for the discovery 

of so far unknown molecules involved in host-microbiome interactions. 

 

 



S4 

 

 

Notes 



S5 

 

Exploring the host-microbe dialogue: bile acid cross talk in metabolism for health and 

in Inflammatory Bowel Disease (IBD) 

 

Susan Joyce, Alvaro Lopez Gallardo, Julia Eikenberger, Carthage Moran, Cormac Gahan, 

Fergus Shanahan, Marcus Claesson 

 

APC Microbiome Ireland, University College Cork, Ireland 

 

Bile salts are synthesized from cholesterol and conjugated (to amino acids) for release from 

the liver in bile. Following entry to the GI tract microbial enzymes, specifically bile salt 

hydrolase (BSH) deconjugate or free bile salts rendering them susceptible to further 

modification by bile acid (BA) inducible (Bai) and other microbial enzymes in a spatial and 

temporal dependant manner. In this way the gut microbiota is responsible for the range and 

the diversity of bile acids and salts. The palate of bile acids are differential gut signalling 

molecules directing metabolism and host processes both locally and through cross-talk with 

the other tissues, to influence disease and health status. The signature of BA is a good 

readout of microbial alterations. Here, we have examined the microbial, metabolic and gut 

hormonal hallmarks of a cohort of IBD to include Crohns disease and Ulcerative Colitis 

(n=>182) across the BMI range. Our data indicate microbial and metabolic adjustments that 

relate to different disease states relative to healthy matched volunteers and also points to 

altered microbial representation and function, gut function and signalling. 
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Assessing differences in the salivary microbiome of rural vs. urban participants 

raised with regular or no animal contact, respectively 

 

Dominik Langgartner1,#, Cristian A. Zambrano2,#, Jared D. Heinze2, Christopher E. 

Stamper2, Christopher A. Lowry2, Stefan O. Reber1,* 

 

1Laboratory for Molecular Psychosomatics, Clinic for Psychosomatic Medicine and 

Psychotherapy, University Ulm, 89081 Ulm, Germany; 2Department of Integrative 

Physiology and Center for Neuroscience, University of Colorado Boulder, Boulder, CO 

80309, USA; # these authors contributed equally, *corresponding author 

 

The prevalence of stress-associated somatic and psychiatric disorders is increased in 

environments offering a narrow relative to a wide range of microbial exposures. Moreover, 

human and animal studies suggest that an overreactive immune system not only 

accompanies stress-associated disorders but might even be causally involved in their 

pathogenesis. In support of this hypothesis we recently showed that urban upbringing in the 

absence of pets, i.e., upbringing in an environment offering a narrow range of microbial 

exposures, relative to rural upbringing in the presence of farm animals, is associated with a 

more pronounced increase in immune activation following acute psychosocial stressor 

exposure induced by the Trier Social Stress Test (TSST). Here we employed 16S rRNA 

gene sequencing to test whether this difference in TSST-induced immune activation 

between urban upbringing in the absence of pets compared with rural upbringing in the 

presence of farm animals is associated with differences in the composition of the salivary 

microbiome. Although we did not detect any differences in alpha or beta diversity measures 

of the salivary microbiome between the two experimental groups, statistical analysis 

revealed that the salivary microbial beta diversity was significantly different in individuals with 

no animal contact at all until the age of 15 compared to all other participants. Of note, 

independent of urban vs. rural upbringing, we found that diastolic blood pressure following 

TSST exposure was significantly linked to specific patterns in both alpha and beta diversity. 

In addition, there was also a significant relationship between the alpha diversity and the 

participants' body weight and salivary alpha amylase levels. In summary, we conclude that 

only urban upbringing with absolutely no animal contact has long-lasting effects on the 

composition of the salivary microbiome. However, the latter seems not to be involved in the 

mechanisms mediating the negative consequences of urban living on immune system 

activity.  

 

Key words: urban versus rural, Trier Social Stress Test (TSST), alpha diversity, beta 

diversity, microbiome analysis, inflammation 
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Evolution of YdjC gene in mammalian genomes and microbiomes to promote 

intestinal homeostasis 

 

Giulia Falivelli1, Nitin Kumar1, Samuel C. Forster1,2,3, Maryam Arasteh1, Elisa Viciani1, 

Fernanda Schreiber1, Kevin Vervier1, Simon Clare1, Elisabeth C. Lowe4, Trevor Lawley1 

 

1Host-Microbiota Interactions Laboratory, Wellcome Sanger Institute, Hinxton, CB10 1SA, 

UK 

2Centre for Innate Immunity and Infectious Diseases, Hudson Institute of Medical Research, 

Clayton, Victoria, Australia 

3Department of Molecular and Translational Sciences, Monash University, Clayton, Victoria, 

Australia 

4Institute for Cell and Molecular Biosciences, Newcastle University, Newcastle upon Tyne, 

UK 

 

The human genome contains a gene, YdjCh, of unknown function that has been associated 

with multiple autoimmune diseases, such as Crohn's disease, ulcerative colitis, celiac 

disease, rheumatoid arthritis and psoriasis. Interestingly, human and mouse gut commensal 

bacteria also harbour YdjCb orthologues, which are ancestral to YdjCh. Here, we show that 

YdjCb endows gut commensal bacteria with the ability to utilize chitobiose (disaccharide of 

N-Acetylglucosamine) as a sole carbon source, and bacterial YdjC orthologs from diverse 

species display deacetylase activity. YdjCm is expressed throughout the gastrointestinal 

tract of mice, particularly in the intestinal epithelial layer. Interestingly, YdjC knock-out mice 

harbour intestinal microbiota with reduced taxonomic richness and these mice are more 

susceptible to DSS-induced colitis compared to wild-type mice. Transcriptomic analysis of 

mouse intestinal organoids, derived from WT and YdjC knock-out mice, suggests that the 

host YdjC may be involved in carbohydrate metabolism and is thus functionally similar to the 

bacterial protein. Overall, our results suggest that YdjCm is involved in maintaining intestinal 

microbiota homeostasis. The ancient acquisition of a bacterial gene may thus play a role in 

host genetics regulation of the microbiota, ultimately promoting intestinal health. 
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Exploring probiotic effector molecules: past, present and future 

 

Sarah Lebeer 

 

University of Antwerp, Belgium 

 

Probiotic bacteria are increasingly applied and recognized as one of the oldest microbiome-

based strategies. However, a better understanding of their key mechanisms of action is 

needed before probiotics will become mainstream health strategies. Medical doctors, 

regulatory agencies, consumers as well as (popular) media are demanding a better 

identification of probiotic effector molecules and mechanisms. In this talk, I aim to provide a 

perspective from a microbiology point of view that such comprehensive understanding is not 

straightforward, because probiotics are complex living micro-organisms containing 

thousands of possible effector molecules. Yet, I will show examples of effector molecules 

that are well-documented in Lactobacillus and Bifidobacterium strains, including specific pili, 

as well as more widely produced metabolites such as tryptophan-related metabolites, CpG-

rich DNA, and enzymes such as lactase. The identification of such effector molecules is not 

keeping up with the latest developments in next-generation sequencing, but genetic tool 

development, microbiome analyses and better model systems are also pushing this field 

forward. Furthermore, I believe that there is an underexplored opportunity from probiotic 

studies in other niches than the gastrointestinal tract, such as the skin, vagina and upper 

respiratory tract. Because of their better accessibility and less complex community that in the 

gut, studies in these niches could greatly enhance our understanding of how probiotics could 

exert health benefits in various human body sites. 
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Treating the gut microbiome with faecal microbiota transplantation to improve 

outcomes in chronic liver disease 

 

Debbie Shawcross 

 

School of Immunology and Microbial Sciences, King’s College London, UK 

 

There is an evolving crisis of chronic liver disease (CLD) in the UK with prevalence and 

mortality increasing exponentially. End-stage CLD, known as cirrhosis, is now recognised as 

the 3rd commonest cause of premature death in the UK. In patients with cirrhosis, disruption 

of the immune system has been shown to be a common pathway and susceptibility to 

infection is one of the most common complications. Infection can lead to worsening liver 

function and precipitate complications including bleeding, brain dysfunction, acute kidney 

injury and multi-organ failure, contributing to high mortality. With poor outcomes following 

infection, the propagation of multidrug-resistant bacterial species and increasing waiting list 

mortality for liver transplantation, there is an urgent need for novel approaches to reducing 

the rate of infection in this cohort.  

 

Humans are colonized by a diverse range of microbes, the most abundantly inhabited being 

within the gut. Gut microbes outnumber human cells by a factor of ten and play a vital role in 

helping to defend the body against infection but also to maintain a healthy immune system. 

The proportions of ‘good’ and ‘bad’ bacteria become unbalanced in patients with CLD 

resulting in ‘dysbiosis’ and contributing to the gut becoming more permeable with bacteria 

escaping into the bloodstream. This causes activation of the immune system which becomes 

exhausted and is then unable to fight infection. Preliminary data from my research group has 

shown striking differences in microbial composition between cirrhotic patients and healthy 

controls. Currently however, microbiome knowledge in cirrhosis is based on descriptive 

snapshots, afflicted with confounders and lacks robust clinical validation.  

 

In clinical practice, treatment with the non-absorbable antibiotic rifaximin has been 

associated with significant reductions in hospitalisation, bed days, emergency department 

attendances and 30-day readmission. Rifaximin reduces markers of gut-derived systemic 

inflammation such as neutrophil Toll-like receptor 4 expression, serum TNF-alpha and the 

abundance of metagenomic species in both faecal and salivary compartments. As enteric 

dysbiosis plays a key role in the natural history of cirrhosis by influencing the rate of 

progression to liver failure, introducing an intervention which normalises the gut microbiome 

may reduce the development of complications including infection and liver failure. The 

question therefore is raised as to whether directly, as opposed to indirectly, modulating the 

gut microbiota utilising faeces from healthy donors may be a safer and more durable 

therapy. Faecal microbiota transplantation (FMT) is a well-established treatment to stably 

modify the gut microbiome and is safe and efficacious in several disease states resulting 

from gut dysbiosis including Clostridium difficile infection and inflammatory bowel disease. 

FMT may therefore have utility as a therapy in patients with cirrhosis to reduce the 

progression to liver failure. Whether FMT is feasible and efficacious in the setting of cirrhosis 

remains to be determined.  
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The respiratory microbiome in chronic hypersensitivity pneumonitis 

 

Rachele Invernizzi1, Richard J. Hewitt1,2, Poonam Ghai1, Benjamin Z. Wu3, Leopoldo N. 

Segal3, Adam J. Byrne1, Toby M. Maher1, Clare M. Lloyd1 and Philip L. Molyneaux1,3 

 

1Inflammation, Repair & Development Section, National Heart and Lung Institute, Imperial 

College London, UK; 2Royal Brompton Hospital, UK; 3Division of Pulmonary and Critical 

Care Medicine, New York University, USA  

 

Chronic hypersensitivity pneumonitis (CHP) is a condition that arises following repeated 

exposure and sensitization to antigens, including; fungal, bacterial, protozoal, animal and 

insect proteins. The lung microbiome is increasingly implicated in respiratory disease but to 

date, no study has investigated the role of microbial communities in the lower airways in 

CHP.  

 

We prospectively recruited individuals diagnosed with CHP (n=112), idiopathic pulmonary 

fibrosis (IPF) (n=50) and healthy controls (n=36). Subjects underwent bronchoalveolar 

lavage with differential cell counts. Bacterial DNA was isolated and 16S rRNA gene 

sequencing undertaken to characterise bacterial communities. 

 

Sequencing results demonstrate clear alterations in composition of the respiratory 

microbiome in individuals with CHP and IPF compared to healthy controls. In both CHP and 

IPF there were increased proportions of Firmicutes and Proteobacteria phyla with fewer 

Bacteroidetes (P<0.01). There were no significant differences at the phylum level between 

the CHP and IPF cohorts as a whole. Differential cell counts revealed that lymphocyte 

proportions were significantly higher in CHP compared to IPF (P<0.0001). Stratification of 

subjects with CHP based on lymphocyte count demonstrated a clear survival benefit in 

individuals with a lymphocyte count >20% compared to those with lower levels of 

lymphocytes and those with IPF (P<0.01). There were also clear differences in the 

microbiome between these CHP sub-groups, with Haemophilus, Neisseria, Staphylococcus 

and Streptococcus more abundant in the CHP lymphocyte low cohort (P<0.01) where the 

microbiome was more similar to that of individuals with IPF. 

 

In CHP, airway inflammatory cell profiles and clinical outcomes are associated with an 

altered lower airway microbiome. These findings suggest that differences in specific bacterial 

genera may play a role in the pathogenesis and progression of CHP and provide an insight 

into the interplay between the host immune system and the microbial communities in the 

lung. Further elucidation of these differences will improve our understanding of crosstalk 

between microbe and host and will represent an important step forward in defining the role of 

the microbiome in CHP. 
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Faecal microbiota transplantation reverses the ageing-related defect in the germinal 

centre response of Peyer’s patches 

 

Marisa Stebegg1, Silvia Innocentin1, Timothy P. Jenkins2, Cinzia Cantacessi2, Colin 

Gilbert1, Michelle Linterman1 
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2Department of Veterinary Medicine, Madingley Road, Cambridge, CB3 0ES, UK 

 

Intestinal health is strongly dependent on the reciprocal cross-talk between the gut 

microbiome and the gut immune system. Both the microbiome and the function of the 

immune system are known to be affected by ageing. Advancing age correlates with reduced 

gut microbial diversity in both humans and mice, but the underlying cause for this is still 

unknown. In the gut, Peyer's patches (PPs), lymphoid follicles associated with the small 

intestine, are an important source of IgA-producing B cells. PPs contain germinal centres 

(GCs) where germinal centre B (GC B) cells clonally expand and undergo somatic 

hypermutation to produce B cells that secrete high-affinity antigen-specific antibodies. B cells 

exiting from GCs as plasma cells secrete IgA antibodies which bind to the surface of a 

variety of bacteria and help to control the composition of the gut microbiome. With advancing 

age, the germinal centre response (GCR) in lymph nodes has been shown to be impaired, 

leading to reduced antibody affinity maturation. We hypothesised that an age-associated 

decrease in the GCR of PPs could drive ageing-related shifts in the gut microbiome. Indeed, 

we observed an age-related reduction in the proportion of GC B cells when comparing 2-

year-old with 2-month-old mice. 16S ribosomal RNA sequencing data confirmed age-

associated changes in the gut microbiome of these mice. Surprisingly, faecal microbiota 

transplantation from young into aged mice reversed the PP phenotype and induced a potent 

GCR in 2-year-old mice, demonstrating that the defective GCR in aged mice is reversible. 

We postulated that these data suggest that the microbiome has a larger effect on the GC 

response than vice versa. 16S ribosomal RNA sequencing showed that only one bacterial 

species differs significantly between mice that can't form a GCR and their GC-sufficient 

littermates. These data suggest that there is a hierarchy in the gut, with the microbiome 

altering the GCR to a greater extent than the GCR shapes the microbiome.  
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Targeted modulation of the gut microbiota with dietary fibre fractions for prevention 

of Alzheimer's disease 

 

Marungruang N, Kovalenko T, Osadchenko I, Voss U, Huang F, Burleigh S, Ushakova G, 

Skibo G, Nyman M, Prykhodko O, Hållenius FF 

 

Presenting author: Frida Fåk Hållenius 

 

Lund University, Sweden 

 

Animal models have proven that the gut microbiota has a pivotal role for host health. In the 

work presented here, we investigated a dietary approach to modulate the gut microbiota 

composition for prevention of neuroinflammation. Studies were performed in transgenic 

mouse models of atherosclerosis and Alzheimer’s disease. 16S rRNA gene sequencing was 

used to identify the gut microbiota composition throughout the studies. Biomarkers related to 

diet-induced metabolic syndrome, systemic- and neuroinflammation, as well as gut 

microbiota metabolites were investigated, in relation to altered gut microbiota. Behavior 

assessment of cognitive function was also performed, as well as the properties of 

hippocampal nerve and glial cells. We found that Apoe-/- mice supplemented with 

lingonberry fiber fractions had an increased number of synapses in the hippocampus, 

associated with altered gut microbiota profile. 
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Microbiota and neurodevelopment: moving towards mechanisms 

 

Rochellys Diaz Heijtz  

 

Karolinska Institutet, Solna, Sweden 

 

The mammalian gastrointestinal (GI) tract harbors a dynamic and complex community of 

microbes, termed gut microbiota, which are essential for many host physiological processes 

including dietary energy extraction, the production of vitamins, and protection against 

pathogens. Recent scientific discoveries showing a role for the gut microbiota in host 

development and physiology beyond the GI tract, including the regulation of brain 

development and behavior, has triggered a paradigm shift in our conceptualization of the 

origin of human brain disorders [1]. Deciphering the molecular mechanisms underpinning the 

influence exerted by the gut microbiota on the developing brain has therefore become a key 

research priority. Recently, we demonstrated that bacterial peptidoglycan (PGN) motifs 

derived from the indigenous gut microbiota can be translocated into the brain and sensed by 

specific pattern-recognition receptors (PRRs) of the innate immune system [2]. Using 

expression-profiling techniques, we demonstrated that two families of PRRs that specifically 

detect PGN (that is, PGN-recognition proteins and NOD-like receptors), and the PGN 

transporter PepT1 are highly expressed in the developing brain during specific windows of 

postnatal development in both males and females. Moreover, we showed that the absence 

of PGN-recognition protein 2 (Pglyrp2) leads to alterations in the expression of the autism 

risk gene c-Met, and sex-dependent changes in social behavior. More recently, we 

discovered that the absence of Pglyrp2 leads to major sex-dependent alterations in motor 

and anxiety-like behavior in old mice [3]. In preliminary data, we also found that some PGN-

sensing molecules, such as NOD1 receptors are expressed in human neural stem cells. 

These novel findings suggest that bacterial PGN motifs from the commensal gut microbiota 

may also be capable of influencing the developing human brain, and that disruption of 

components of this signaling pathway could lead to abnormal motor, social, and cognitive 

development. 

 

[1] R. Diaz Heijtz, Fetal, neonatal, and infant microbiome: Perturbations and subsequent 
effects on brain development and behavior, Semin Fetal Neonatal Med 21(6) (2016) 410-
417. 
[2] T. Arentsen, Y. Qian, S. Gkotzis, T. Femenia, T. Wang, K. Udekwu, H. Forssberg, R. 
Diaz Heijtz, The bacterial peptidoglycan-sensing molecule Pglyrp2 modulates brain 
development and behavior, Mol Psychiatry 22(2) (2017) 257-266. 
[3] T. Arentsen, R. Khalid, Y. Qian, R. Diaz Heijtz, Sex-dependent alterations in motor and 
anxiety-like behavior of aged bacterial peptidoglycan sensing molecule 2 knockout mice, 
Brain Behav Immun 67 (2018) 345-354. 
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The microbiota-immune-brain axis in acute brain injuries 

 

Arthur Liesz 

 

Institute for Stroke and Dementia Research, Germany 

 

Stroke is traditionally not regarded as a classical neuroinflammatory disorder, yet, it triggers 

a plethora of immune responses well comparable to those occurring in primary inflammatory 

brain diseases. Key components of neuroinflammation after stroke are the activation of 

resident immune cells as well as the invasion of circulating leukocytes into the brain. In fact, 

brain-invading T cells have been identified in several independent studies as a key immune 

cell population contributing to acute stroke outcome. Interestingly, while some T cell 

subpopulations such as Th2 and Treg cells are neuroprotective, pro-inflammatory 

subpopulations such as Th1 and Th17 cell promote secondary, inflammatory neuronal cell 

death. We and others have recently identified the gut microbiome as the key modulator of T 

cell polarization to brain injuries. Moreover, the gut microbiota are producers of several 

immunoactive metabolites which have a profound impact on recovery from acute brain 

injuries. Acute brain lesions induce dysbiosis of the microbiome; in turn, changes in the gut 

microbiota affect neuroinflammatory and functional outcome after brain injury. In this 

session, I will present the current knowledge on molecular pathomechanisms of microbiota-

brain interaction via metabolites and immune polarization in the context of acute brain 

injuries. We will examine the impact of these recent insights on generating a novel concept 

of a bi-directional communication along the “brain-gut-microbiome-immune” axis in stroke.  



S24 

 

Notes 

 



S25 

 

Ability of small intestinal gut microbiota to impact intestinal nutrient sensing and gut-

brain-liver axis regulation of hepatic glucose production 
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1 Toronto General Research Institute and Department of Medicine, UHN, Toronto, ON, 

Canada 2 Department of Physiology , University of Toronto, Toronto, ON, Canada  

3 Princess Margaret Cancer Centre, UHN, Toronto, ON, Canada 

4 Banting and Best Diabetes Centre, University of Toronto, Toronto, ON, Canada  

5 Present address: School of Animal and Comparative Biomedical Sciences, University of 

Arizona, Tucson, AZ, USA 

 

Small intestinal sensing of nutrients activates a gut-brain-liver axis that regulates hepatic 

glucose production (GP) in healthy rats that is abolished after only three days of high-fat 

(HF)-feeding. Interestingly, the gut microbiota is being increasingly recognized as an 

important regulator of energy homeostasis, and is rapidly altered during dietary shifts and 

xenobiotics. Given the proximity of gut microbes with intestinal epithelial cells that sense 

ingested nutrients, we hypothesized that changes in the gut microbiota from HF-feeding or 

drug treatment (metformin) impact intestinal sensing mechanisms that regulate hepatic GP. 

We found that HF-feeding impairs pre-absorptive fatty acid sensing and reduces upper small 

intestinal Lactobacillus gasseri levels and expression of long-chain acyl-CoA synthetase 

(ACSL3), which is required for intestinal fatty acids to lower GP. Transplantation of healthy 

upper small intestinal microbiota to high-fat-fed rodents restores L. gasseri levels and fatty 

acid sensing via increased ACSL3 expression, while L. gasseri probiotic administration to 

non-transplanted HF-fed rodents is sufficient to restore upper small intestinal ACSL3 

expression and fatty acid sensing. Furthermore, we found that (HFD)-feeding disrupts small 

intestinal glucose sensing, via reductions in small intestinal sodium glucose luminal 

transporter-1 (SGLT1) expression, which is required for intestinal glucose to lower GP. 

However, metformin treatment restores SGLT1 expression and glucose sensing, via shifts in 

upper small intestinal microbiota. In summary, we unveil a glucoregulatory role of upper 

small intestinal microbiota in impacting host intestinal-sensing mechanisms and a 

subsequent gut-brain-liver axis to regulate glucose homeostasis via reductions in hepatic 

GP. 
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Regulatory effects of gut-derived methylamines on blood–brain barrier integrity 
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Methylamines are an important class of microbiome-associated metabolites, modulating 

numerous aspects of host physiology. Three main microbiome-associated methylamines are 

present in the circulation, γ-butyrobetaine (γBB, originating from microbial metabolism of 

dietary L-carnitine), trimethylamine (TMA, originating from microbial metabolism of choline, 

carnitine, betaine and trimethylamine N-oxide (TMAO)) and TMAO (a metabolite of TMA). 

High circulating TMAO levels are associated with atherosclerosis, and with genetic pathways 

affected in Alzheimer's disease (AD). Given that the cerebral vasculature is the major 

interface between circulating molecules and the brain, and evidence that deficits in blood-

brain barrier (BBB) function occur early in AD, we investigated the effects of γBB, TMA and 

TMAO on key BBB properties in vitro and in vivo.  

 

Human hCMEC/D3 cerebromicrovascular endothelial cells, a well-established BBB model, 

treated for 24h with human physiologically relevant doses of γBB (10µM-1mM), TMA 

(0.4µM-400µM) or TMAO (40µM-4mM) showed marked changes in paracellular permeability 

to a 70kDa FITC-dextran tracer. Effects differed between methylamines, however, with γBB 

and lower doses of TMAO enhancing barrier integrity, whilst TMA and higher doses of 

TMAO were detrimental. Similarly, γBB and TMAO dose-dependently enhanced 

transendothelial electrical resistance, whereas TMA was without significant effect. Analysis 

of human genome transcriptomic data suggested that methylamines might act through 

modulation of the actin cytoskeleton, hence we investigated how γBB, TMA and TMAO 

affected the distribution of fibrillar actin in monolayers of hCMEC/D3 cells by confocal 

microscopy. Exposure to γBB or TMAO induced a marked increase in cortical actin 

distribution, whereas treatment with TMA resulted in increased expression of 

intracytoplasmic stress fibres. To verify these actions in vivo, we treated male C57Bl/6 mice 

(n=4-5) with TMAO (1.8mg/kg i.p., a dose equivalent to circulating human concentrations) 

and investigated BBB permeability using Evans' blue dye extravasation. Administration of 

TMAO to mice enhanced BBB integrity above baseline after 2h treatment, an effect not 

apparent at longer-term exposures. Moreover, TMAO administration was able to reverse the 

increase in BBB permeability induced by treatment with bacterial lipopolysaccharide (3mg/kg 

i.p., 4h; TMAO administered 2h post-lipopolysaccharide).  

 

Dietary methylamines affect BBB function in a metabolite-specific manner, likely through 

modulation of the actin cytoskeleton and consequently tight junctions. Variation in circulating 

levels of these metabolites with aging may play a role in the BBB changes seen in AD. 

Together, our in vitro and in vivo data confirm that microbiome-associated metabolites can 

influence the microbiome-brain axis via the BBB. 
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Time to stop measuring and start delivering 

 

Jack Gilbert 

 

University of Chicago, USA 

 

The human microbiome is quickly being recognized as a dynamic part of the human 

ecosystem, and research is starting to demonstrate that using ecology to understand this 

ecosystem has profound benefits for patient wellness. The immune system controls our 

interaction with the microbial world, and yet the microbial communities in our bodies are 

central to modulating the immune response. Changes in the human microbiome have 

substantial influence on atopy, neurological disorders, metabolic disorders, and a range of 

complex conditions and disease states. We will discuss evidence of these mechanisms of 

interaction and how we have started to disturb the delicate balance of the immune-microbe 

equilibrium, impacting the development and function of our immune systems. Applying new 

strategies to identify how the microbial ecosystem correlates with diseases states and 

treatment efficacy through Microbiome-Wide Association Studies (MWAS) is altering the 

trajectory of precision medicine, and providing a new framework for facilitating patient care. 

However, to date there are still no FDA approved microbiome related therapies, pointing to 

concerns about over-promising of microbiome as a real treatment strategy. There is 

considerable concern about the need to move beyond studies that identify correlations 

between the microbiome and disease, toward intervention trials that will actually explore 

specific mechanistic relationships. It truly is time to start delivering on the promise of the 

microbiome. 
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The gut microbiome and colon cancer: passenger or driver? 

 

James Kinross 

 

Imperial College London, UK 

 

Koch’s postulates were formulated with the intention of providing criteria to establish a 
causative relationship between a microbe and disease. But despite numerous animal and 
human studies, a causal relationship between the host symbiotic microbiota and the 
development of cancer has yet to be definitively established. Sporadic colorectal cancer 
(CRC) remains the second leading cause of cancer deaths in the UK and it is a disease 
whose aetiology is defined primarily by interactions between the host and his environment. 
The gut microbiota, which sits at the interface between the host’s physiology and exposome, 
is now recognised as a critical modulator in CRC aetiology.  However, our understanding of 
this immensely complex, highly individualised and multi-faceted relationship is incomplete. In 
this analysis a systems medicine approach was used to study a prospectively recruited, 
multinational well phenotyped cohort of patients at all stages of colorectal neoplastic 
progression. We have demonstrated that gut microbiota composition is indicative of CRC 
disease stage and molecular phenotype, and we have defined anti-correlated community 
sub-types, that defines this association. Utilising liquid-chromatography mass spectrometry 
we have analysed how metabolomic changes in the developing tumour micro-environment 
provide insight into the microbial driver and passenger co-metabolic functions that define 
cancer phenotypes.  
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Colorectal cancer (CRC) is one of the four most common cancers worldwide. Studies have 

shown an association between a distinct gut microbiota profile and CRC incidence (1). 

Specifically, F. nucleatum subspecies are the most abundant species in CRC specimens 

where they contribute to colorectal carcinogenesis by recruiting tumour-infiltrating immune 

cells (2). However, the precise mechanisms of F. nucleatum ssp. and immune cell 

interactions remain unclear.  

 

In this project, we hypothesized that in CRC, the host immune response is modulated by 

interactions of F. nucleatum ssp. cell surface polysaccharides with glycan-binding proteins 

(lectins) expressed by innate immune cells.  

 

We first analysed in vitro the interaction between F. nucleatum ssp. and human lectins 

involved in tumour progression through immune modulation or inflammation, Siglec-7, 

Galectin-3 and Dectin-2 (3,4), using flow cytometry. Furthermore, we investigated the impact 

of F. nucleatum ssp., animalis and polymorphum, on the cytokine profile and cell surface 

marker expression by monocyte derived dendritic cells (moDCs) and macrophages 

(moMφs).  

 

Our results showed that all three F. nucleatum ssp. bound specifically to Siglec-7, and the 

binding was reduced following sialidase treatment, suggesting that the interaction involves 

sialic acid derivatives. We showed that Siglec-7 is expressed in moDCs and moMφs and 

stimulation of moDCs with F. nucleatum ssp. induce a pro-inflammatory profile characterized 

by the production of TNFα, IL-8 cytokines and induction of CD80, CD86 cell surface marker 

expression. In addition, moMφs, showed a tumor associated profile characterized by the 

induction of IL-10 and IL-8 cytokines.  

 

Taken together, our results suggest that F. nucleatum ssp. interaction with Siglec-7 lectin 

could play a role in the innate immune cell modulation in a cell subset specific manner. 

1. T. Van Raay, E. Allen-Vercoe, Microbiol. Spectr. 5 (2017), 

doi:10.1128/microbiolspec.BAD-0004-2016. 

2. A. D. Kostic et al., Cell Host Microbe. 14, 207-215 (2013). 

3. A. J. Cagnoni, J. M. Pérez Sáez, G. A. Rabinovich, K. V. Mariño, Front. Oncol. 6, 1-21 

(2016). 

4. A. Wittmann et al., J. Biol. Chem. 291, 17629-17638 (2016). 
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Intestinal tumor development in Lynch Syndrome: a role for the microbiota? 
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Lynch syndrome (LS) is an autosomal dominant hereditary cancer predisposition syndrome 

that is mostly caused by defects in the DNA mismatch repair (MMR) genes MLH1 and 

MSH2. LS patients have an increased lifetime risk of developing a range of neoplasms 

including a non-polyposis form of colorectal cancer (HNPCC) which typically manifests at a 

young age.  

 

Our research group has recently developed an inducible mouse model that closely mimics 

the clinical situation in the intestine of LS patients carrying a defective MSH2 allele 

(Wojciechowicz et al., 2014). After administration of tamoxifen, Lgr5-CreERT2;Msh2flox/- 

(Msh2-Lynch) mice have been shown to carry about 5% MSH2-deficient intestinal crypts that 

remained present over time. Since the cells of these crypts lack functional MMR, they have a 

high mutational burden and may develop into intestinal tumors. Exposure of Msh2-Lynch 

mice to the methylating agent temozolomide (TMZ) led to expansion of the MSH2-deficient 

cell compartment and accelerated tumor development (Wojciechowicz et al., 2014). All 

intestinal tumors were shown to be MSH2 deficient and especially the tumors from TMZ 

treated mice showed a high mutational burden. Strikingly, a change in the housing 

conditions (conventional housing to SPF) almost fully ablated intestinal tumor development 

in our mouse model. We hypothesize that a change in microbiota underlies this phenotype. 

Therefore, we try to dissect the role of the microbiota, the immune system and inflammation 

in intestinal tumor development in Msh2-Lynch mice.  

 

Using phylum specific 16S rDNA primers, we demonstrated that the gut microbiome of mice 

housed in SPF conditions shows less abundance or even complete absence of certain 

bacterial phyla. We could reconstitute the microbiome on a phylum level by transplanting our 

mice with fecal and cecal material derived from donor mice that were housed at another 

institute. This led to drastic but localized inflammatory responses in the small intestine. We 

are currently monitoring the mice to see whether the intestinal tumor phenotype returns to 

old levels. 

 

The strong effect of housing conditions on tumor development in Msh2-Lynch mice may help 

us to divulge distinct factors that modulate cancer risk in LS. The results of this study may 

ultimately contribute to a reduction of tumor incidence among LS patients and improve 

treatment options. 
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Exploring gut microbiome composition and health in a large human cohort: 

approaches to analysing 16S rRNA gene sequencing 

 

Claire J. Steves MA MRCP PhD, Matthew A. Jackson PhD 

 

16S rRNA gene sequencing remains one of the most common methods used to explore 

microbiome interactions with host health. Taxa defined using such data are far from 

independent of each other: alongside inherent limitations to the technology, microbes in the 

gut microbiome form sub-communities based on shared niche specialisation and specific 

interactions. Therefore, analysis techniques need to take account of the interdependence of 

microbial taxa, as well as the redundancy and sparsity of the data format. 

 

We describe different approaches to 16S analyses, using data from a large population to 

study gut microbiome associations with health. We demonstrate a data reduction technique 

to select gut microbiome markers that capture the high dimensionality of the wider data-set.  

This enabled multiple disease and medication phenotypes to be tested together within the 

same study, and subsequent development of a novel health associated microbiome index. 

We also describe an approach using the co-occurrence of taxa across samples to infer inter-

microbial relationships and define sub-communities within the microbiota. Using data from 

three geographically distinct populations we show that community structure within the human 

gut microbiota is stable across populations. Pros and cons of different approaches to the 

analysis of 16S rRNA gene sequencing data will also be discussed. 
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Shotgun metagenomics: the pros and cons 
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The decrease in sequencing costs is prompting more and more researchers to switch from 

16S rRNA gene sequence studies, profiling microbiota composition, to shotgun 

metagenomic studies that allow composition profiling and prediction of functional potential of 

the microbiome. While these studies are attractive, particularly for uncovering genomic 

diversity in previously understudied environments and microbial niches, researchers new to 

sequence-based microbiome research often enter into shotgun metagenomics without 

appreciating the potential pitfalls of the approach and the ‘black box’ nature of some of the 

analysis tools available to them. This talk will use real-life clinical examples to show how 

shotgun metagenomics may not be the best approach for a particular study, things to 

consider when using off-the-shelf tools for analyses, and highlight recent publications that 

have used shotgun metagenomics to its full potential. 
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A new genomic blueprint of the human gut microbiota 

 

Alexandre Almeida, Alex L. Mitchell, Miguel Boland, Samuel C. Forster, Gregory B. Gloor, 

Aleksandra Tarkowska, Trevor D. Lawley and Robert D. Finn 
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Australia; Department of Molecular and Translational Sciences, Monash University, 
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The human gut microbiota composition is linked to both health and disease, but knowledge 

of the individual bacterial species is needed to decipher their biological role. Despite 

extensive culturing and sequencing efforts, the complete bacterial repertoire of the human 

gut microbiota remains undefined. In this work we have identified 1,961 novel candidate 

bacterial species by reconstructing 92,213 metagenome-assembled genomes from 11,892 

human gut microbiomes. These novel genomes substantially expand the phylogenetic 

diversity of the collective human gut microbiota, indicating that at least 78% of gut bacterial 

species are yet to be cultured. The new candidate species possess a distinctive functional 

capacity encoding hundreds of novel biosynthetic gene clusters, and improve classification 

of understudied African and South American samples by approximately 200%. We also 

highlight newly identified species overrepresented in patients with gastrointestinal diseases, 

including those from the elusive candidate phylum Saccharibacteria. Our work uncovers the 

uncultured gut bacterial diversity, providing unprecedented resolution for taxonomic and 

functional characterization of the intestinal microbiota. 
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stercoralis infected volunteers from a non-endemic area 

 

Timothy P. Jenkins1, Fabio Formenti2, Cecilia Castro3, Chiara Piubelli2, Francesca 

Perandin2, Dora Buonfrate2, Domenico Otranto4, Jules Griffin3, Lutz Krause5, Zeno 
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3Department of Biochemistry, University of Cambridge, Cambridge, United Kingdom; 

4Department of Veterinary Medicine, University of Bari, Valenzano, Italy; 5The University of 
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Data from recent studies support the hypothesis that infections by human gastrointestinal 

(GI) helminths impact, directly and/or indirectly, on the composition of the host gut microbial 

flora. However, to the best of our knowledge, these studies have been conducted in 

helminth-endemic areas with multi-helminth infections and/or in volunteers with underlying 

gut disorders. Therefore, in this study, we explore the impact of sole, natural mono-infections 

by the human parasite Strongyloides stercoralis on the faecal gut microbiota and metabolic 

profiles of a cohort of human volunteers from a non-endemic area of northern Italy (S+), pre- 

and post-anthelmintic treatment, and compare the findings with data obtained from a cohort 

of uninfected controls from the same geographical area (S-). Analyses of bacterial 16S rRNA 

high-throughput sequencing data revealed increased microbial alpha diversity and 

decreased beta diversity in the faecal microbial profiles of S+ subjects compared to S-. 

Furthermore, significant differences in the abundance of several bacterial taxa were 

observed between samples from S+ and S- subjects, and between S+ samples collected 

pre- and post-anthelmintic treatment. Faecal metabolite analysis detected marked increases 

in the abundance of selected amino acids in S+ subjects, and of short chain fatty acids in S- 

subjects. Overall, our work adds valuable knowledge to current understanding of the 

parasite-microbiota interactions associations and will assist future mechanistic studies aimed 

to unravel the causality of these relationships. 
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Strain-level identification of mother-to-child bacterial transmission 

 

Moran Yassour  

 

The Hebrew University, Israel 

 

Bacterial community acquisition in the infant gut impacts immune education and disease 

susceptibility. We compared bacterial strains across and within families in a prospective birth 

cohort of 44 infants and their mothers, sampled longitudinally in the first months of each 

child’s life. We identified mother-to-child bacterial transmission events and describe the 

incidence of family-specific antibiotic resistance genes. We observed two inheritance 

patterns across multiple species, where often the mother’s dominant strain is transmitted to 

the child, but occasionally her secondary strains colonize the infant gut. In families where the 

secondary strain of B. uniformis was inherited, a starch utilization gene cluster that was 

absent in the mother’s dominant strain was identified in the child, suggesting the selective 

advantage of a mother’s secondary strain in the infant gut. Our findings reveal mother-to-

child bacterial transmission events at high-resolution and give insights into early colonization 

of the infant gut. 
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The interface of drugs and the human gut microbiome 

 

Nassos Typas 

 

EMBL, Germany 

 

In collaboration with other labs at EMBL, we have recently developed a suite of experimental 

frameworks for high-throughput microbiomics. As proof or of principle, we have used this 

platform to study the interface of gut bacteria with drugs and xenobiotics, monitoring both 

how drugs impact gut bacteria but also how bacteria modulate drug availabilities. Here, I will 

be presenting recent developments on these fronts, and discuss future directions and 

opportunities. 
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Characterising beta-lactam antibiotic resistance in healthy human gut microbiota 
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Antibiotics are a cornerstone of modern medicine and used extensively throughout 

developed and developing countries in both human and animal healthcare. They are 

essential to combatting pathogenic infection and have saved millions of lives. However, 

consumption of antibiotics creates selective pressures on bacteria not directly targeted, 

resulting in the development of undesirable antimicrobial resistance. This is a major global 

issue and extensive research is required to mediate its effects. Recent studies indicate the 

human intestinal microbiome as a reservoir of antibiotic resistance as there are multiple 

opportunities for antibiotic resistance genes to transfer between the intestinal microbiota and 

any pathogens present in the intestinal tract. Research into antibiotic resistance and publicly 

available databases of known antibiotic resistance mechanisms typically focus on clinically 

relevant bacteria. However, understanding the extent of antibiotic resistance in the human 

gut microbiota, particularly that of beta-lactam antibiotics, some of the most important and 

widely-prescribed drugs in human medicine, will assist antibiotic-resistance surveillance 

programmes and provide a broader understanding of the development of antibiotic 

resistance. 

In this study, we aimed to assess the antibiotic resistance potential of the commensal human 

gut microbiota by leveraging a diverse bacterial culture collection with 737 isolates combined 

with genomic screens. In vitro screening using antibiotic gradient Etests of 48 bacteria 

representing phylogenetically diverse human intestinal microbiota against nine antibiotics 

identified 30 'false-positives'. This means resistance was predicted using a typical whole-

genome sequencing antibiotic resistance prediction method (such as ARIBA with the 

Comprehensive Antibiotic Resistance Database) but the isolates were phenotypically 

susceptible. Conversely, 59 'false-negatives' - instances of 'unpredicted' phenotypic 

resistance in the absence of any known genetic determinant of antibiotic resistance were 

identified. We focused on beta-lactams due to the importance of these drugs and identified 

two isolates with unpredicted high-level ceftriaxone resistance (growth at the highest 

concentration on the Etest). These two isolates were among the five most resistant 

organisms and demonstrated other unpredicted antibiotic resistance, highlighting them as 

candidates for further analysis. 

We show that combining in vitro screening and genomics reveals extensive phenotypic 

resistance in commensal gut bacteria that is missed through genomic or metagenomic 

prediction-based methods alone. This suggests genomic surveillance of antibiotic resistance 

in faecal samples or other environmental samples such as wastewater may under-predict 

the full AMR potential of that microbial community. Further analysis to identify genomic 

explanations of unpredicted resistance may find novel antibiotic resistance mechanisms that 

could help improve antibiotic resistance surveillance programmes. 
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detrimental effect on post-antibiotics microbiome recovery 

 

Jotham Suez, Niv Zmora (1,2), Gili Zilberman-Schapira (1), Uria Mor (1), Mally Dori-Bachash 

(1), Stavros Bashiardes (1), Maya Zur (1), Dana Regev-Lehavi (1), Rotem Ben-Zeev Brik (1), 

Sara Federici (1), Max Horn (1), Yotam Cohen (1), Andreas E. Moor (3), David Zeevi (3,4), 

Tal Korem (3,4), Eran Kotler (3,4), Alon Harmelin (5), Shalev Itzkovitz (3), Nitzan Maharshak 

(6, 7, 8), Oren Shibolet (6, 7, 8), Meirav Pevsner-Fischer (1), Hagit Shapiro (1), Itai Sharon 

(9), Zamir Halpern (6, 7, 8), Eran Segal (3, 4), Eran Elinav (1) 

 

(1) Immunology Department, Weizmann Institute of Science, 7610001 Rehovot, Israel. 

(2) Internal Medicine Department, Tel Aviv Sourasky Medical Center, 6423906 Tel Aviv, 

Israel. 

(3) Department of Molecular Cell Biology, Weizmann Institute of Science, 7610001 Rehovot, 

Israel. 

(4) Department of Computer Science and Applied Mathematics, Weizmann Institute of 

Science, 7610001 Rehovot, Israel. 

(5) Department of Veterinary Resources, Weizmann Institute of Science, 7610001 Rehovot, 

Israel. 
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Probiotics are commonly consumed as means of life quality improvement, disease treatment 

and prevention of antibiotics-associated dysbiosis and related adverse effects. However, 

evidence regarding the capacity of probiotic bacteria to colonize the gut mucosa and alter its 

associated microbiome remains sparse and controversial. We metagenomically 

characterized the murine and human mucosal-associated gastrointestinal microbiome and 

found it to only partially correlate with stool microbiome. In colonized, but not germ-free 

mice, probiotics encountered a marked mucosal colonization resistance. In contrast, humans 

featured person-, region- and strain-specific mucosal colonization patterns, hallmarked by 

predictive baseline host and microbiome features, but indistinguishable by probiotics 

presence in stool. Consequently, probiotics induced a transient, individualized impact on 

mucosal community structure and gut transcriptome. Collectively, probiotics supplementation 

may be limited in universally and persistently impacting the gut mucosa, meriting 

development of new personalized probiotic approaches. Antibiotics treatment of mice and 

healthy volunteers partially alleviated colonization resistance to probiotics. Yet, compared to 

spontaneous post-antibiotic recovery, probiotics induced a markedly delayed and 

persistently incomplete indigenous stool/mucosal microbiome reconstitution and host 

transcriptome recovery toward homeostatic configuration, while autologous fecal microbiome 

transplantation induced a rapid and near-complete recovery within days of administration. 

Potential post-antibiotic probiotic benefits may be offset by a compromised gut mucosal 

recovery, highlighting a need of developing approaches achieving mucosal protection 

without compromising microbiome recolonization in the antibiotics-perturbed host. 
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Human skin microbiome: trans-kingdom, host-immune interactions  
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The varied topography of human skin offers a unique opportunity to study how the body’s 

microenvironments influence the functional and taxonomic composition of microbial 

communities. The general accessibility of skin also enables longitudinal clinical studies 

throughout the course of disease manifestations. Metagenomic analysis of diverse body 

sites in healthy humans defined the skin microbiome as shaped by local biogeography yet 

marked by strong individuality. We identified strain-level variation of dominant species as 

heterogeneous and multiphyletic. Re-sampling months and years later revealed that despite 

the skin’s exposure to the external environment, its bacterial, fungal, and viral communities 

were largely stable over time. Strain and single nucleotide variant level analysis showed that 

individuals maintain, rather than reacquire prevalent microbes from the environment.  

 

Longitudinal stability of skin microbial communities generates hypotheses about colonization 

resistance and empowers clinical studies exploring alterations observed in disease states, 

such as the inflammatory skin disorder atopic dermatitis (AD; commonly known as eczema). 

Integrating shotgun metagenomic sequencing, culturing, and animal models, we explored a 

model whereby staphylococcal strains contribute to AD disease exacerbation. This 

delineation of highly individualized skin microbiomes with patient-specific strains 

underscores the individuality of the disease course and therapeutic response in AD patients 

and may represent an opportunity for precision medicine.   

 

Although landmark studies have shown that microbiota activate and educate host immunity, 

how the immune system shapes microbial communities and contributes to disease is less-

well characterized. We explore the skin microbiome of patients with primary immune 

deficiencies to address this question and to expand our understanding of microbes that 

colonize human skin. Dedicator of cytokinesis 8 (DOCK8) deficiency is a rare primary human 

immunodeficiency characterized by recurrent cutaneous and systemic infections, as well as 

atopy and cancer susceptibility5. DOCK8, encoding a guanine nucleotide exchange factor 

highly expressed in lymphocytes, regulates actin cytoskeleton, which is critical for migration 

through collagen-dense tissues, such as skin6. Analyzing deep metagenomic sequencing 

data from DOCK8-deficient skin samples demonstrated a notable increase in eukaryotic viral 

representation and diversity as compared to healthy volunteers. De novo assembly 

approaches identified hundreds of novel human papillomavirus genomes, illuminating 

microbial dark matter. Expansion of the skin virome in DOCK8-deficient patients 

underscores the importance of immune surveillance in controlling eukaryotic viral 

colonization and infection.  
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Molecular mechanisms underlying the therapeutic effects of Bifidobacterium breve 
MRx0004 

Emma Hennessy, Delphine L. Caly, Emma J. Raftis, Mary O’Connell Motherway, Philip 
Cowie, Amy Holt, Suaad Ahmed, Anna Ettorre, Christina Sparre, Eline Stroobach, Lorenzo 
Pavarini, Marsilio Adriani, Imke E. Mulder 

4D Pharma Plc., Aberdeen, Cornhill Road, AB25 2ZS 

Bifidobacterium breve MRx0004 is a candidate live biotherapeutic product (LBP) identified 

through the 4D Pharma MicroRx platform which shows efficacy in a preclinical model of 

severe asthma. The objective of this study was to characterise the in vitro physiological and 

immunostimulatory properties of MRx0004 and uncover the mechanisms by which this strain 

interacts with the host. To investigate MRx0004-host interactions, a targeted mutagenesis 

approach was optimised whereby the restriction-modification systems of MRx0004 could be 

bypassed to generate insertion mutants in genes with predicted roles in the host response. 

One target of interest was exopolysaccharide (EPS), as EPS from commensal strains is 

known to have immunomodulatory properties. To examine the possible role of EPS in 

mediating MRx0004-host interactions, a derivative strain with a mutation in the primary 

glycosyltransferase gene of the MRx0004 EPS1 gene locus was generated. In vitro assays 

were subsequently employed to analyse the host response to the EPS-deficient strain as 

compared with the parent strain, in order to understand the significance of EPS in the effects 

of MRx0004 on the host.  
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A metagenomic analysis of Staphylococcus aureus and the skin commensal 
microbiome in atopic dermatitis 

Helen Alexander (1), David Moyes (2), Sophia Tsoka (3), Jonathan Barker (1),  

Carsten Flohr (1) 
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S. aureus (SA) is known to play an important role in atopic dermatitis (AD). Disease flares 

are associated with SA skin infection, and SA abundance correlates with flare and disease 

severity. Importantly, however, the extent to which SA is causative rather than a bystander of 

the inflammatory AD skin environment is not clear. If SA does have a causal role, the 

mechanisms through which it exerts its function on the skin immune system to drive 

inflammation are also not fully understood. This study aims to investigate the role of SA and 

commensal bacteria in AD pathogenesis through analysis of the skin metagenome and 

transcriptome. 

 

Skin microbiome samples and underlying skin biopsies were obtained from lesional and non-

lesional skin of adults with mild-severe AD (n=88), and healthy volunteers (n=117). The 

metagenome was sequenced to quantify microbial abundance by aligning metagenome 

reads to species-specific marker sequences.  

 

There are clear differences in the microbiome between AD and healthy volunteers with 

increased SA relative abundance (p<1e-15) and reduced microbial diversity in AD (p<0.001). 

In severe AD SA relative abundance is increased (p<1e-05) and microbial diversity is 

decreased compared to mild AD (p<0.0001). Microbial association network analysis has 

revealed co-occurrence relationships between SA and staphylococcal commensal species in 

AD that are not present in healthy skin. In AD S. epidermidis co-occurs with S. aureus 

(q<0.05) and S capitis (q<0.05); and S hominis co-occurs with S. epidermidis (q<0.05) and 

S. capitis (q<0.05). 

 

This work demonstrates that our methodology detects expected differences in SA and 

microbial diversity between AD patients and healthy controls. Furthermore these findings 

suggest that Staphylococcal commensal species and SA may co-occur in AD. These data 

will be interrogated further to identify SA strains and virulence genes in AD. The AD host 

transcriptome profile associated with SA and commensal bacteria will be explored to reveal 

potential microbe-host interactions. 
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Cutaneous Leishmaniasis (CL) is a neglected tropical disease caused by Leishmania 

parasites and transmitted by a female Phlebotomine sand fly. In Saudi Arabia (SA), localized 

CL is caused mainly by either L. major or L. tropica. Sodium stibogluconate (SSG; a 

pentavalent antimonial) is commonly used as an anti-leishmanial drug and its efficacy is 

highly variable depending on the geographical location, type of antimicrobials used and the 

development of secondary infections. A few studies have looked through the interactions 

between skin microbiota and CL, but none of them has established a correlation with the 

human treatment response. In this work, we show evidence suggesting that skin microbiota 

may modulate the response to anti-leishmanial drugs.  

Samples from 52 clinically defined patients with L. major infection and from 25 with L. tropica 

infection were collected from different regions of SA. Skin swabs were collected from lesion 

and healthy skin of different parts of the body according to the lesion site. Samples were 

then used for meta-genomic analysis by targeting V4 region of 16S rRNA gene. 

Results showed that most of L. major-infected patients had a better treatment response to 

SSG especially when antifungal and/or antibiotics regimes are previously administered. 

However, the majority of L. tropica patients did not responded favorably to SSG, regardless 

of the presence of secondary infections. The 16S metagenomics showed that most 

sequences of all skin swabs were referred to Firmicutes, Actinobacteria and Proteobacteria 

phylum with predominately dysbiotic skin microbiota of CL lesions of increased abundance 

of certain bacterial genuses. Patients’ skin with L. major infection showed a significant 

increase in bacterial richness and diversity (T-test=4.8, p=<0.001) with low dissimilarity level 

of population (ANOSIM, R=0.28, p= <0.001) to L. tropica CL patients. Moreover, the skin of 

L. major CL patients showed a significant high rate of aerobic bacteria than in L. tropica CL 

patients. Interestingly, after following up treatment profile of patients with L. major infection, 

patients treated with antibiotic and/or antifungal only showed a strong association with high 

level of Shannon index compared to other groups who required an introduction of SSG 

injection (ANOVA= 4.38, p= 0.017). Furthermore, the presence of Micrococcus and 

Streptococcus genus in treated individuals appear to be a good indicator for good treatment 

response, whereas, Erwinia, Propionibacterium, Pseudomonas, Acinetobacter and 

Rheinheimera are associated with a delay in the healing response. 

In conclusion, our metagenomic data support the possible role of skin microbiota in 

modulating treatment response against Old World CL. In addition, it may reveal new 

biomarkers of cure or resistance against current anti-leishmanial drugs. 
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Gut microbiota alters drug metabolism either directly (by biotransformation of the respective 

compound) or indirectly, by affecting the properties of the drug metabolizing enzymes. We 

investigated the influence of gut microbiome on the mRNA expression of drug metabolizing 

cytochromes P450 (CYP) in the small intestine and colon of the experimental mice by 

comparing the CYP mRNA expression from the germ-free (in other words, lacking all 

microorganisms) mice and from the age-matched specific pathogen-free (SPF) mice used in 

common laboratory experiments. The results indicate that in the small intestine, the 

expression of genes of CYP1A1,1A2, 2B10, 2C19, 2C38 and 3A13 genes was significantly 

decreased in the germ-free mice; no differences were observed for CYP2A5, CYP2E1 and 

CYP3A11 genes. In the colon, there was similar tendency in CYP mRNA expression found, 

however, to a lesser extent (with exception of CYP1A2, with no decrease in the germ-free 

animals and of the CYP2E1 which was not detected in the colon of germ-free mice). The 

results show differences from CYP mRNA expression in the liver - there, as in the colon, just 

a tendency to lower expression of the most CYP mRNAs was found, with exception of an 

increase for CYP2E1 and a decrease for CYP3A11 mRNAs (Jourova et al., Folia Microbiol. , 

DOI 10.1007/s12223-017-0517-8). The results indicate different mechanisms of expression 

of CYP enzymes in the intestine and in the liver of the germ-free and SPF mice.  

 

The authors gratefully acknowledge the support through the 17-09869S project from Grant 

Agency of the Czech Republic.  
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We have shown recently that mRNA expression, as well as levels and activities of important 

enzymes of metabolism of xenobiotics (cytochromes P450, CYP) significantly differ in liver of 

the microbiome free (germ free, GF) experimental mice and the specific pathogen free, 

conventional experimental mice (SPF). Whereas the expression of some CYP forms were 

increased (CYPs 1A and 2E1) the CYP3A form(s) were significantly downregulated both at 

the level of mRNA and protein. In this study, we were interested in differences in CYP mRNA 

expression in stressed and unstressed GF and SPF mice. In other words, we investigated, 

how the stress (both, acute and chronic one) affects expression of mRNA of these enzymes.  

 

The acute and chronic stress was imposed by placing of an intruder (younger male) into a 

cage of resident male for limited time. RNA isolation from liver was performed using an 

RNeasy Plus Mini Kit (Quiagen). The qRT-PCR was performed by the LightCycler 1536 

Instrument (Roche). CYP activities were analyzed using HPLC assays according to the 

literature (Phillips and Shephard, Eds. Cytochrome P450 Protocols, 2nd Edn; Humana, 

Totowa, NJ 2005). 

 

Germ free animal models exhibited as a rule an increased expression of mRNA of both 

CYP3A13 enzyme as well as the CYP2A enzyme form, either in the case of the chronic, or 

acute stress. On the contrary, the chronic stress caused a down regulation of CYP1A mRNA 

in SPF mice, which did not happen in the GF animals under chronic stress, neither in the GF 

nor SPF mice exposed to experimental acute stress. Also, CYP2C enzymes of SPF mice 

under chronic stress were either downregulated (mRNA of CYP2C38) or upregulated 

(CYP2C29). 

 

The results indicate that the expression of mRNA of SPF mice liver CYP forms does not 

simply translate into a mirror image of CYP mRNA expression in the GF model, with stress 

modulating the final result.  

 

Acknowledgment: Support from the GACR 17-09869S, GACR 18-02993S projects and a 

UPOL students' project IGA_LF_2018_012 is gratefully acknowledged. 
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Diabetes mellitus is characterized as one of the most prevalent and complicated metabolic 

disorders around the globe. It has been proposed that oral microbial flora varies in response 

to the diabetes. In this study, we have carried out 16S rRNA metagenomic characterization 

of oral microbial communities in diabetic patients (n=49) in comparison to healthy individuals 

(n=55) to confer upon the variations in Pakistani population. We observed that among the 

bacterial phyla Bacteroidetes and Firmicutes predominated in diabetics in comparison to 

healthy individuals. On the genus level, several bacterial genera were found to be either 

exclusive or in higher abundance in saliva of diabetics among which the acidogenic bacterial 

genera i.e. Prevotella, Veillonella and Laptotrichia were dominant. This observation 

suggested involvement of these eubacteria in dental caries in diabetics. PCA analysis 

demonstrated significant microflora differences in diabetic females and male. The present 

study provided additional information related to oral microbial communities in type 2 

diabetes. 
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Human microbiota in health and disease – not only bacteria 
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During the last decades, the existence of trillions of microorganisms in the human intestine 

forming a complex ecological community was discovered. Not only host-driven selection 

pressure for functional redundancy - but also the competition between members of the 

microbiota - results in functionally specialized microorganisms shaping the microbiome in the 

human intestine. Although bacterial species generally dominate the human microbiota, 

several archaeal members as well as viruses, protists and fungi were also found in lower 

abundances. While the use of eubacterial 16S rRNA gene primers for various regions is well 

established in most research facilities, the use of different primer sets targeting other host-

associated microorganisms, such as archaea, protozoans or fungi is still in its infancy. Thus, 

the majority of current studies has overlooked these microbiome members, most probably 

due to methodological challenges and underestimated significance. 

 

Our microbiome laboratory is involved in numerous studies that aim to unravel microbial 

signatures in several diseases - with a special focus on inflammatory bowel diseases (i.e. 

ulcerative colitis and Crohn's disease) as well as skin (e.g. psoriasis), liver (e.g. PSC), lung 

(e.g. CF) and neurological (e.g. MS) diseases. Interestingly, all of these chronic immune-

mediated diseases have been associated with a dysbiosis of the intestinal bacteriome, 

however not a single bacterium could be identified as causative. Therefore, an additional 

focus of our laboratory is the establishment of reliable high-throughput detection methods for 

archaea and fungi. Application of these methods to the available patient cohorts of our 

institute (healthy and diseased) will deepen our understanding of microbial networks within in 

the human intestine and unravel their potential contribution to humans' health and disease.  

 

At the conference, I will provide an overview on the latest results on gut microbiome 

research in chronic immune-mediated diseases with a focus on the archaeal and fungal 

communities. 
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Department of Microbiology1, Centre for Gut Microbiota Research2, Faculty of Medicine, 
Chinese University of Hong Kong 

Background 

The commensal microbiome of a host plays a vital role in the conditioning of its immune 

system and maintaining homeostasis. The model nematode, Caenorhabditis elegans, has 

been well established to study human pathogens such as methicillin-resistant 

Staphylococcus aureus (MRSA) which remain a major concern in both community- and 

healthcare-associated infections. Ingestion and accumulation of S. aureus in the intestine of 

C. elegans causes death of the nematode and many of the components of epithelial 

immunity involved have been characterized. Increasing data suggests that beneficial gut 

commensals, such as Lactobacillus spp., condition the immune response of the host and 

modulate bacterial infection and prolonged the survival of C. elegans.  

 

Hypothesis: Commensal bacteria from our healthy gut microbiota modulate and enhance the 

host innate immune response of C. elegans to MRSA infection.  

 

Objective 

To study the pre-exposure effect of commensal bacterial strains on survivability and 

evolutionarily conserved immune response of C. elegans. 

 

Methods  

Commensal bacterial species were isolated from fecal samples of healthy subjects. A 

platform to study the survivability of the C. elegans N2 upon infection by MRSA strains with 

or without preexposure to the commensals was established. Outcome measures included 

the percentage survival at various timepoints. Intestinal burden of MRSA was enumerated by 

CFU count. The modulation of the immune responses of two major pathways, PMK-1 and 

BAR-1 of C. elegans was studied by qRT-PCR using gene-specific primers. CT values were 

normalized to that of the C. elegans-specific β-actin gene for measurement of the level of 

expression of the candidate genes, while the fold change of the expression was calculated to 

that of controls with no preexposure to the commensals. 

 

Results 

Pre-exposure to selected commensal strains, especially Lactobacillus spp increased the 

median survival of C. elegans by 1 day (p <0.001) and ameliorated MRSA infection by 

modulating the expression of immune response genes, including that of ilys-3 (p<0.01), c-

lec60 (p<0.05) and f53a9.8 (p<0.05) 

 

Conclusion 

Modulation of MRSA infection by C. elegans appear strain-specific. Further elucidation of the 

role of some of the genes in the modulation of MRSA infection in the C. elegans model is 

indicated.  

 

*corresponding author 
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Integrated multi-omics of the gut microbiome: assessing the beneficial effects of 
fermented foods to human health. 

Adri Bester, Katya Mileva, Nadia Gaoua, Miguel Toribio-Mateas 

Food Nutrition and Health Research Group, School of Applied Science, London South Bank 
University; Sport and Exercise Science Research Centre, School of Applied Science, 
London South Bank University; School of Health and Education, Middlesex University. 

Evidence for health benefits of probiotic foods are increasing, with studies supporting the 

potential to prevent or even treat disease, including diabetes and obesity, suggesting 

fermented foods should be included as part of national dietary recommendations.  

 

Increasingly understood, is the potential for enhanced nutritional and functional properties 

due to transformation of substrates and formation of bioactive or bioavailable end-products. 

Many also contain living microorganisms, some of which are genetically similar to strains 

recognised as probiotics and potentially psychobiotics. 

 

Ingested bacteria can temporarily complement residential communities as part of a transient 

microbiome. Extent of integration is highly specie and strain dependent, and may vary 

depending on dietary context and baseline microbiota structure. Furthermore, delivery matrix 

may affect the health benefits. 

 

There is a need for systematic clinical trials that measure outcomes which reflect a direct 

benefit for humans to better understand the effects of regular use of fermented foods as part 

of the diet. We propose a multi-omics approach, providing more evidence for biological 

mechanisms, which is best suited to the complex nature of fermented foods. 

Hypothesis 

 

We hypothesise that regular consumption of unpasteurised fermented foods will improve 

gastrointestinal health biomarkers, host-microbe interaction, and cognitive function.  

Study design 

 

With a randomised controlled study, we will test 3 different fermented food substrates, 

utilising retail samples. Multi-omics analysis will be performed and omics data will be 

correlated with validated methods for participant-reported outcomes, and psychometric data. 

 

20 participants (healthy male and female adults 19-75 years of age), for each fermented 

substrate will be randomly assigned to an intervention or control group. The intervention 

group will consume a portion of fermented food every day for 30 days. A portion size will be 

defined prior to the study, and is expected to vary across the substrates.  

 

Participants and intervention will be blinded to the researchers. Faecal samples will be 

tested for biomarkers of digestive function and intestinal inflammation; metabolic indicators 

of host-microbe interactions; Commensal Bacteria; a PCR evaluation of 24 key bacterial 

groups/species; and Bacterial and Mycologic Culture. Effects on cognitive function will be 

objectively measured by standardised cognitive test batteries, validated for the relevant age 

group.  

 

We aim to discover the time-course of emergence and time-course of retention. 
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Early gastrointestinal dysfunction is predictive of faster progression in Parkinson’s 
disease 

Marta Camacho*, Evans, J. Breen, D. Cummins, G. Scott, K. Stocker, T. Barker, R. 
Williams-Gray, C. 

* John van Geest Centre for Brain Repair, University of Cambridge, msc72@cam.ac.uk  

To evaluate whether constipation at time of diagnosis has prognostic significance in terms of 

motor and cognitive progression in PD. 

 

There is evidence that PD pathology may start in the gut before spreading to connected 

areas of the nervous system. Constipation is one of the most common non-motor symptoms 

experienced by patients with PD and is often present before diagnosis. Moreover, it has a 

significant impact on quality of life. However, constipation is not a universal feature in early 

PD patients, suggesting that gut involvement is heterogeneous in PD and may characterize 

different subtypes with different progression rates. 

 

We studied a newly diagnosed community-based cohort of 281 IPD patients (PICNICS, 

Parkinsonism: Incidence and Cognitive Heterogeneity In Cambridgeshire) and followed them 

up prospectively every 18 months with standardized assessments including the MDS-

UPDRS, ACE-R and PDQ-39. According to scores on the MDS-UPDRS constipation item at 

baseline visit, we stratified the sample using two different cut-offs: mild to high (score of ≥1; 

n=78) and moderate to high (score ≥2; n=35) constipation and followed the natural 

progression of PD for up to 108 months after diagnosis. At baseline, 27.8% of patients had 

mild to high constipation and 12.5% of patients had moderate to high constipation. 

Regardless of cut-off scores, constipated and non-constipated patients did not differ in age, 

education level, disease duration, disease stage (Hoehn and Yahr), number of comorbidities 

and L-dopa equivalent daily dose. Patients with moderate to high constipation had 

significantly higher disease severity (MDS-UPDRS total) and worse quality of life (PDQ-39), 

whereas there were no between-group differences in the group with mild to high 

constipation. Survival analysis showed that patients with moderate to high constipation had 

an earlier onset of PD related dementia (according to MDS criteria) and more rapid 

progression to development of postural instability (Hoehn and Yahr stage 3). No differences 

were observed in mortality between groups. 

 

Constipation only affects one third of PD patients at diagnosis, but its severity at baseline 

seems to predict a faster motor and cognitive progression. 
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Sialic acids in the communication between gut bacteria and the brain 

Erika Coletto, Sandra Tribolo, Emmanuelle Crost, Stuart Nayar, Estela Perez Santamarina, 
Mohammad Hajihosseini, Nathalie Juge 

Quadram Institute of Bioscience, Norwich Research Park, Norwich, UK 
School of Biological Science, University of East Anglia, Norwich, UK 

The vast diversity of commensal microorganisms inhabiting the gastrointestinal tract (GI), the 

gut microbiota, play an important role in health and disease. In the large intestine, the outer 

mucus layer covering the epithelium surface provides a habitat for gut bacteria. Host and 

dietary glycans, serve as the main metabolic substrates for the gut microbiota. A growing 

body of evidence showed that the onset of several brain dysfunctions and neurological 

outcomes, such as Parkinson's disease, autism spectrum disorder, stress and anxiety is 

associated with an altered composition of the commensal population. However, the 

molecular mechanisms underpinning the communication between gut commensal microbes 

and the brain remains poorly understood.  

 

Here we explored the importance of sialic acid glycan derivatives in gut-brain 

communication. In the brain, sialic acid residues are part of gangliosides and polysialic acid 

chain and contribute to neurodevelopment process, neuroplasticity and cell signalling. We 

first characterized sialic acid derivatives in the gut and in the brain of mouse models 

harbouring a distinct microbiota profile as shown by 16S rDNA sequencing. Using HPLC-

based approach, we identified a range of sialic acid derivatives including the two most 

common forms found in mammals, Neu5Ac and Neu5Gc. The nature and amount of these 

sialic acid derivatives varied between caecal content, serum and brain with Neu5Ac showing 

high prevalence in brain and caecal content and Neu5Gc being the most abundant in the 

serum. Further, our preliminary results, using PCA analysis, showed an association of 

specific Neu5Ac derivatives between the serum and the brain of mice fed different diets, as 

well as between the serum and the cecum. In order to gain mechanistic insights 

underpinning these data, we used intestinal and brain cell lines to investigate sialic acid 

uptake from the extracellular space.  

 

Together these data provide a basis to further explore the transport of sialic acid derivatives 

and metabolites from the gut to the brain.  
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How Staphylococcal species impact on normal human epidermal keratinocyte's 
reaction to ultraviolet radiation 

Wen Duan1, Andrew J. McBain2, Rachel Watson1, Catherine O'Neill1 

1School of Biological Sciences, Division of Musculoskeletal & Dermatological Sciences, 
2School of Health Sciences, Division of Pharmacy & Optometry, The University of 
Manchester, Manchester, United Kingdom  

As the largest organ of the human body, skin plays an important role in maintaining human 

health. With the colonisation of abundant microorganisms, a unique microbiome is formed on 

the skin surface. During the whole life span, cutaneous cells and skin microorganisms are 

exposed to solar ultraviolet radiation (UVR). Although the effects of UVR on keratinocytes 

have been investigated in many studies, little is known about the effects of UVR on the skin 

microbiome. Since skin microorganisms are vital in maintaining skin health, the aims of this 

study were to investigate the sensitivity of three skin commensal bacteria (Staphylococcus 

epidermidis, Staphylococcus hominis and Staphylococcus capitis) to solar UV radiation as 

well as the possibility that irradiation of bacteria may change their interaction with 

keratinocytes. Bacteria were irradiated with solar simulated UVR at different doses and their 

viability was investigated. Of the three species of Staphylococci investigated, S. capitis was 

the most sensitive bacterium among these three species with S. epidermidis being the least 

sensitive to the effects of solar UVR. Trypan blue exclusion assay demonstrated that the 

viability of keratinocytes infected with S. epidermidis was lower than that of non-infected 

keratinocytes following exposure to solar UV radiation. Furthermore, keratinocytes exposed 

to the cell free supernatant of irradiated S. epidermidis showed a reduction in viability. These 

data suggest that the microbiota may contribute to the deleterious effects of UVR on 

keratinocytes. 
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Lactobacillus rhamnosus GG lysate enhances the expression of epidermal barrier 
proteins of human skin 

Dr Cecile El Chami, Abigail Elias1, Andrew J. McBain2, Catherine A. O’Neill1 

1School of Biological Sciences, Division of Musculoskeletal & Dermatological Sciences and 
2School of Health Sciences, Division of Pharmacy & Optometry, The University of 
Manchester, Manchester, United Kingdom  

Probiotics are non-pathogenic live microorganisms, which are considered to provide a health 

benefit when applied to a host. They are widely known their role in the gut where they play 

an important role in maintaining a normal microbiota composition, metabolism and immunity. 

Their success in this area has led to interest in more widespread applications including their 

potential benefits in skin health. 

 

Previous work in our group has shown an increase in tight junction function in cultured 

human primary keratinocytes treated with the probiotic bacteria Lactobacillus rhamnosus GG 

(LGG). This project aimed to translate these findings into a human skin model and 

investigate additional effects of the LGG lysate. 

 

Our data showed that topical application of the LGG lysate on human skin resulted in a 

concentration dependent increase in filaggrin, claudin-1, claudin-4 and occludin expression- 

proteins that are essential in skin barrier function and regulation. In addition, LGG lysate 

caused an increase in the expression of the antimicrobial peptides Psoriasin, Cathelicidin, 

and RNase 7.  

 

The results obtained indicate that topical application of LGG lysate could improve the 

physical and antimicrobial barrier of the epidermis, enhancing the skin's immune defence 

against invading microorganisms. 
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Different lingonberry fractions modify gut microbiota and bile acid composition to a 
healthier profile – a study in Apoe-/- mice  

Tannaz Ghaffarzadegan1, Sofia Essén2, Nittaya Marungruang1, Frida Fåk Hållenius1, 
Margareta Nyman1 and Margareta Sandahl2  

1- Food Technology, Engineering and Nutrition, Lund Univeristy, Sweden.  
2- Centre for Analysis and Synthesis, Department of Chemistry, Lund University, Sweden.  
 

 

Bile acids (BAs) are known to be involved in carbohydrate and lipid metabolism but 

interactions between the diet, BA profiles, gut microbiota and lipid metabolism have not been 

extensively explored. In this study, primary and secondary BAs including their conjugated 

forms were quantified in serum of Apoe-/-mice fed different lingonberry fractions (whole, 

insoluble and soluble) in a high-fat (HF) setting or cellulose in high and low-fat (LF) diets. 

The BA profile in relation to gut microbiota compositions was also studied. Serum 

concentrations of BAs were higher in mice fed cellulose in HF diet compared to LF diet. 

Among the lingonberry diets, the diet containing whole lingonberry showed the highest 

concentration of chenodeoxycholic acid (CDCA), ursodeoxycholic acid (UDCA), α -

muricholic (MCA) acids and these BAs positively correlated with Bifidobacterium and 

Prevotella. On the other hand, deoxycholic acid (DCA) and its taurine-conjugated form (T-

DCA) were most concentrated in the group fed the insoluble lingonberry fraction and they 

showed positive correlation with Mucispirillum, S24-7 and Ruminococcus. Furthermore, 

these bacteria showed negative correlation with taurine-conjugated forms of α-MCA and 

UDCA. However, T- α-MCA and TUDCA showed positive correlation with Bacteroides and 

Parabacteroides. There were no pronounced effects on glycine-conjugated BAs. In 

conclusion, lingonberry fiber fractions modulated the BA profile differently, where whole 

lingonberries gave the most beneficial BA profile that associated with Bifidobacterium and 

Prevotella  
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Methodology for a qualitative investigation into teenagers (11 – 16 years) views and 
attitudes on the role of the human microbiome in health and antimicrobial resistance 
(AMR) 
A work based Master of Public Health Research Project with Public Health England 

Catherine Hayes1, 2, Carla Brown1, Cliodna McNulty1 

1Public Health England, Primary Care Unit, Gloucester. 2School of Medicine, Cardiff 
University. 

Background:  

The human microbiome is a revolutionary area of research with evidence of links to almost 

all areas of human health and disease; however there is little research into the public’s 

attitudes and views on the microbiome. The role of the microbiome has been linked to the 

public’s behaviour by influencing the development of obesity and antimicrobial resistance; 

therefore education may provide an effective intervention to help address these public health 

issues. Research has found a public misunderstanding around the microbiome; with many of 

the public believing that the bacteria on our skin and gut are not good for our health, and that 

these bacteria are not killed by antibiotics (McNulty et al, 2007). Teenagers represent a 

captive audience, and have the capacity to set healthy behaviours, taking them into 

adulthood. Furthermore those aged 15 – 24 years have the highest consumption of 

antibiotics and the lowest knowledge around correct antibiotic use in Europe, as revealed in 

Eurobarometer surveys (Special Eurobarometer 445, 2016).   

Aims:  

To investigate what teenagers know about the microbiome, how they think it may affect 

human health, antimicrobial resistance and how this could potentially impact their lifestyle 

and antibiotic behaviours. A wider aim is to assess the need for and develop educational 

interventions with the aim to improve knowledge, attitudes and behaviour around antibiotic 

use and healthy eating. 

Methods:  

Qualitative methods will be used to investigate teenager’s views and attitudes around the 

microbiome and its role in health, including focus groups and interviews. Participants (aged 

11 – 16) will be recruited through schools via purposive sampling to ensure a range of 

variables are considered, including socioeconomic status. Supplementary data in the form of 

surveys and semi-structured interviews with researchers and experts in the field will be 

collected to further inform on the need and content of interventions. Experts will be identified 

through Public Health England, research gate and at conferences. Data will be thematically 

analysed with a grounded approach. 

Results and discussion:  

Key data will include young people’s interest, knowledge and attitudes about microbes in the 

body and how they influence health and AMR. Data will be used to suggest learning 

outcomes for any school educational products and will be transferable to other areas of 

intervention development within AMR and microbiome research. Data will be shared with 

colleagues in the National Infection Service, wider Public Health England and key 

stakeholders across Europe and internationally.  

 

Reference: McNulty CAM, Boyle P, Nichols T, Clappison P, Davey P; The public's attitudes 

to and compliance with antibiotics, Journal of Antimicrobial Chemotherapy, Volume 60, Issue 

suppl_1, 1 August 2007, Pages i63–i68, https://doi.org/10.1093/jac/dkm161 

  

https://doi.org/10.1093/jac/dkm161


 
 

P16 
 

A causal role for the gut microbiome in schizophrenia? 

Huijue Jia, Xiancang Ma, Feng Zhu, Ruijin Guo, Yanmei Ju, Qi Wang, Wei Wang, Qingyan 
Ma, Qiang Sun, Yajuan Fan, Yuying Xie, Zai Yang, Zhuye Jie, Binbin Zhao, Susanne Brix, 
Karsten Kristiansen 

BGI Research, BGI-Shenzhen, Shenzhen, China; The First Affiliated Hospital of Xi'An 
Jiaotong University, Xi'An, China 

The gut-brain axis has been enthusiastically discussed in recent years. Gut bacteria are 

known to promote serotonin biosynthesis from colonic enterochromaffin cells. Germ-free 

mice are known to have an impaired blood-brain barrier, which could be rescued by short-

chain fatty acids. However, there has been little evidence from human studies, not to 

mention a study that combined human cohorts with animal models. Here we provide faecal 

metagenomic shotgun sequencing data for a typical psychiatric disease, schizophrenia, for 

which tens of thousands of samples have been characterized in genome-association studies 

(GWAS). Metagenome-wide association studies (MWAS) identified bacteria that differ 

between patients and controls, which were partially recapitulated in mice transplanted with 

the human faeces. We show that the schizophrenic gut microbiome was causally 

responsible for core symptoms such as psychomotor hyperactivity and impaired learning and 

memory. On the other hand, bacteria that did not colonize the faecal-transplanted mice could 

be responsible for missing symptoms such as those in social functioning. Our findings pave 

the way for better diagnosis as well as mechanistic understandings of this devastating 

disease. 
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Correlations between smoking and composition of gut microbiota 

Hyung-Lae Kim, Su Hwan Lee2, Han-Na Kim3 

Department of Biochemistry, College of Medicine, Ewha Womans University, Seoul, 
Republic of Korea; 2 Division of Pulmonary and Critical Care Medicine, Department of 
Internal Medicine, College of Medicine, Ewha Womans University; 3Medical Research 
Institute, Kangbuk Samsung Hospital, Sungkyunkwan University, School of Medicine 

There have been few large scale studies on the relationship between smoking and gut 

microbiota. We investigated the relationship between smoking status and the composition of 

gut microbiota. This is a population-based cross-sectional study using Healthcare Screening 

Center cohort data. A total of 758 men were selected and divided into three groups: never 

(n=288), former (n=267), and current smokers (n=203). Among the three groups, there was 

no difference in alpha diversity, however, Jaccard-based beta diversity showed significant 

difference (P=0.015). Pairwise PERMANOVA tests between never and former smokers did 

not show a difference; however, there was significant difference between never and current 

smokers (P=0.017) and between former and current smokers (P=0.011). Weighted UniFrac-

based beta diversity also showed significant difference among the three groups (P=0.038), 

and pairwise PERMANOVA analysis of never and current smokers showed significant 

difference (P=0.01). In analysis of bacterial composition, current smokers had an increased 

proportion of the phylum Bacteroidetes with decreased Firmicutes and Proteobacteria 

compared with never smokers, whereas there were no differences between former and 

never smokers. In conclusion, gut microbiota composition of current smokers was 

significantly different from that of never smokers. Additionally, there was no difference in gut 

microbiota composition between never and former smokers. This research was supported by 

the Basic Science Research Program through the National Research Foundation of Korea 

(NRF) funded by the Ministry of Education (NRF-2017R1D1A1B03035501 and NRF-2018 

R1D1A1B07-050067) 
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Sourcing, Isolating, Identifying and Characterizing Healthy Human Microbes from 
Around the World 

Brian Klein, Jason Norman, Ryan Busha, Bernat Olle and Bruce Roberts 

Vedanta Biosciences Inc. 

Vedanta Biosciences is developing live biotherapeutic products (LBPs) for treatment of a 

variety of infectious and immune diseases including Clostridium difficile Infections, Multi-

Drug Resistant organisms, Inflammatory Bowel Disease, Food Allergy and Cancer. Vedanta 

develops rationally-designed products consisting of clonally isolated, healthy human gut-

derived commensal bacteria which are extensively characterized and grown individually 

under cGMP conditions.  

 

Vedanta's Microbiology Platform is tasked with supporting research and development efforts 

for all Therapeutic Areas of the company as well as isolation, genetic identification and basic 

phenotypic characterization of microbes from healthy-donor and diseased-patient 

biospecimens. Vedanta has obtained healthy-donor stool samples from 12 disparate 

geographic locations that encompass 9 countries and correspond to over 200 distinct 

donors. For each donor biospecimen (e.g. stool) metagenomic sequencing is performed to 

determine microbial DNA composition, and then exhaustive microbial isolations are 

conducted. For each donor several thousand individual microbial isolates are cultured on/in 

solid or liquid media and strains are genetically characterized initially by 16S rRNA 

sequencing followed by Illumina whole genome sequencing. Following genetic identification, 

strains are phenotypically evaluated for attributes such as antibiotic susceptibility, 

carbohydrate utilization and growth kinetics.  

 

By sourcing diverse healthy human biospecimens, performing both compositional 

sequencing and exhaustive microbial isolation, and then combining genetic and phenotypic 

capabilities, Vedanta has generated a large, diverse, well-characterized microbial culture 

collection thereby enabling the selection of desirable beneficial strains and generation of a 

variety of therapeutic LBPs tailored for the treatment of specific diseases. 
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Potential adaptability of multi-probiotic VSL#3 within the oral cavity 

Erni Marlina, Andre Ribeiro,Fedele Stefano, Andrew M. Smith 

UCL, UK 

A number of oral diseases have been associated with dysbiosis of the oral microbiome. Oral 

lichen planus (OLP) is one such disease and is a chronic inflammatory disease with 

unknown aetiology. Pain, discomfort, long-standing use of medications, lesion recurrence 

and adverse side effects of therapy are commonly associated with OLP. The current gold 

standard treatment for OLP is corticosteroids aimed to manage pain reduction via 

dampening inflammation and cytokine secretion. The use of corticosteroids can result in a 

number of adverse side-effects and alternative therapies are desperately needed. VSL#3 is 

a multi-probiotic which contains eight different species and was developed to help with 

gastrointestinal conditions such as inflammatory bowel disease and irritable bowel 

syndrome. VSL#3 has the potential to dampen the inflammatory response and increase 

wound healing in an in vitro oral epithelial cell model and therefore could be used as an 

alternative treatment for OLP. This study aimed to investigate potential adaptability of multi-

probiotic VSL#3 species in the oral environment as a part of alternative treatment for OLP. 

Saliva samples from 191 healthy subjects where collected and DNA extracted before PCR 

amplification, purification, and sequencing. We amplified V5-V7 hypervariable regions using 

illumina MiSeq. We identified 9 out of the 24 known beneficial microorganism currently used 

in commercial probiotics. Six of these species were the same as those reported to be in 

VSL#3. From this data we hypothesize that probiotics in general and specifically VSL#3 may 

be applicable as a treatment for dysbiosis-related oral diseases such as OLP. 

Keywords: Oral lichen planus, probiotic, VSL#3. 
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Mapping the Gut Microbiome to Preterm Neonatal Outcomes 

Emma Mitchell, Dr David Gallacher, Dr Dagmar Alber, Dr Richard Wach, Prof. Nigel Klein, 
Prof. Julian Marchesi and Prof. Sailesh Kotecha 

Cardiff University and University Hospital Wales, UK 

The gut microbiome encompasses the small intestine to colon, all organisms residing there, 

their genetic content, and transient dietary components. Colonisation of the gut microbiome 

begins before birth and undergoes substantial changes during the first 2 years of life. The 

development of the preterm gut microbiome is in stark contrast to full term infants. One of 

the key factors for this is environment, such as the Neonatal Intensive Care Unit (NICU). 

 

The most commonly prescribed medication in the NICU is antibiotics, and several studies 

have shown empirical use of these drugs to increase neonatal mortality and morbidity. 

However, investigations into the development of the microbial community in the presence 

and absence of antibiotics, have yet to be conducted. Therefore, the aim of this investigation 

was to determine the impact of antibiotics on gut microbiome development in preterm 

infants.  

 

Bacterial load of preterm infant stool was determined by qPCR of the bacterial 16S gene. 

The microbial community of the preterm infant gut was sequenced on the Illumina MiSeq 

system also using the 16S ribosomal subunit gene. 16S sequencing data was processed 

and analysed using Mothur and R. Antibiotic administration was noted as part of routine 

infant care. Fluorescently labelled casein was used to detect the protease activity of preterm 

infant stool.  

 

Antibiotics significantly, p < 0.001, decrease the bacterial load of preterm infant stool. 

Furthermore, the presence of antibiotics significantly, p < 0.001, reduced the positivity of 

sequencing results. In addition, several organisms were significantly, p < 0.001, affected by 

the presence and absence of antibiotics. Changes in community structure were also 

observed throughout the first 30 days of life. However, the diversity of the gut microbial 

community and protease activity of preterm infant stool was not affected by the presence of 

antibiotics.  

 

Antibiotics administered during the first 30 days of life has a significant on the developing gut 

microbiome. Furthermore, we hypothesise the origin of protease activity in the stool of 

preterm infants to be host, as faecal protease activity remained unaffected by the presence 

of antibiotics. Therefore, further research is needed to determine the long-term effects of 

antibiotic use in the NICU.  
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Novel in vitro model of the human gut-microbiome axis. 

Chrysanthi-Maria Moysidou, Charalampos Pitsalidis, Janire Saez, Roisin M. Owens 

Department of Chemical Engineering and Biotechnology, University of Cambridge 

During the last decade, several scientific projects and reports have brought to the fore the 

essential and transformative role of human microbiome in health and disease. However, 

there is no human clinical model that enables thorough investigation of how microbiome 

alterations are involved in pathophysiological conditions, specifically, of the gut-brain axis. In 

vitro models of human tissues (organ-on-a-chip) that incorporate current state of the art 

technology in 3D cell biology, tissue engineering and microfluidics represent a powerful 

alternative to animal models for emulating human physiology. In addition, the integration of 

electronic devices with organ-on-a-chip systems has shown real promise of delivering robust 

biomimetic biological models, with in-line sensors, capable of providing real-time, multi-

parametric information on cell integrity. 

 

Here we report the first version of an intestinal model integrated in a novel 3D bioelectronic 

device. The model is based on a 3D Organic Electrochemical Transistor (OECT) in a tube 

(i.e. Tubistor). The difference between the Tubistor and traditional OECTs is that the active 

channel (i.e. the conducting polymer poly(3,4-ethylenedioxythiphene)poly(styrenesulfonate) 

(PEDOT:PSS)) is no longer a thin film, but an electroactive scaffold, with the dual role of 

hosting cells and concurrently monitoring their activity. The device is adapted with fluidics to 

facilitate media perfusion and application of fluid shear stress, as well as integration of 

microbial cells.  

 

Initial experiments with commercially available cell lines have shown that the soft, tissue-like 

nature and biocompatibility of PEDOT:PSS create a favourable microenvironment for tissue 

growth and differentiation. Cells are cultured and maintained in the Tubistor for more than 3 

weeks, after which they form a tissue with typical in-vivo-like characteristics, including tight 

junctions and mucin expression. The whole set-up enables continuous monitoring of cell 

proliferation, growth and differentiation with electrical measurements, which are then cross-

validated with traditional biological assays, such as cell metabolic activity assays (e.g. MTT, 

XTT) and immunofluorescence staining. 

 

We anticipate that this bioelectronic platform, combined with advances in organoid and stem 

cell biology, will serve as a potent tool for studying host-microbiome interactions, as well as a 

prognostic and diagnostic tool for personalised medicine applications. 
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Intestinal organoids as a tool to study immune-bacteria-epithelial cell interactions in a 
dish 
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1School of Immunology and Microbial Sciences, KCL, London, UK;  2Centre for Craniofacial 
and Regenerative Biology, KCL, London, UK;  3Centre for Stem Cells and Regenerative 
Medicine, KCL, London, UK 

Maintaining intestinal homeostasis depends on interactions between the gut epithelium, the 

microbiota and the gut-associated immune system. Modifications in these compartments can 

have local and systemic consequences that lead to major health problems such as cancer, 

Inflammatory Bowel Disease, obesity, diabetes and cancer. Thus, it is essential to 

understand how intestinal homeostasis is maintained and which cellular and molecular 

pathways are involved in regulating this balance between the immune system, the epithelium 

and the microbiota. 

 

Innate lymphoid cells (ILC) are crucial participants in the defence against infection and in 

mediating intestinal homeostasis but also inflammation. These tissue-resident cells act 

rapidly to a threat by producing large amounts of cytokines. The differentiation and functions 

of ILC can be modulated by the intestinal environment, including via interactions with the gut 

epithelium and the microbiota. Recent data from human studies show the presence of ILC 

progenitors outside the bone marrow highlighting the importance of studying ILC 

development and differentiation in different niches. 

 

To investigate the cellular and molecular pathways involved in gut homeostasis and 

inflammation, we have developed a novel in vitro system that enables the co-culture of ILC 

and ILC progenitors in intestinal organoids. Intestinal organoids grow into a three-

dimensional structure with defined crypts and villi. The microbial compartment was added to 

these cultures by microinjecting bacteria and bacterial products into the lumen of the 

organoids.  

 

Our data shows that this novel system supports the development and differentiation of 

functional intestinal ILC in a reductionist and controlled environment that we are now using 

to dissect the interactions between ILC, intestinal epithelial cells and selected gut bacteria. 
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Human gut bacteria metabolise dietary components such as choline and carnitine to 

trimethylamine (TMA), which is subsequently absorbed by the host and oxidised to 

trimethylamine-N-oxide (TMAO) by hepatic enzymes. Increased TMAO levels are associated 

with the development of cardiovascular and renal diseases. We recently established a 

diagnostic framework consisting of comprehensive databases for key genes of TMA 

production, choline TMA-lyase (cutC) and carnitine oxygenase (cntA), and developed gene-

targeted assays for their quantification (qPCR) and characterisation (Illumina sequencing). 

By applying these assays we detected TMA-producing bacteria in all 50 human faecal 

samples, however, at low abundance, encompassing <1% of total bacterial community. 

 

In order to obtain detailed insights into dynamics of TMA production from choline, we 

performed a longitudinal dietary intervention study in ileo-caecal fistulated Göttingen 

minipigs, using a "humanised" baseline diet (0.04% choline) supplemented with egg powder 

and liver sausage ("choline-rich diet", ~1.27% final choline concentration). Abundance of 

cutC was determined by quantitative PCR (qPCR) in both ileal chyme and faecal samples, 

and amplified products were sequenced on Illumina MiSeq. Furthermore, we quantified the 

urinary metabolites choline, TMA and TMAO via liquid chromatography coupled with tandem 

mass spectrometry (LC-MS/MS). 

 

During the choline-enriched diet metabolite concentrations increased (p<0.05) and more 

bacteria encoding cutC were detected in ileal samples (p<0.05), whereas faecal samples 

evoked delayed and weaker responses. Community structure of TMA-producers was similar 

to that of human and displayed significant alterations during choline-challenge that were site-

specific. 

 

In conclusion, the ileo-caecal fistulated Göttingen minipig served as a good animal model to 

study dynamics of TMA producers at distinct intestinal sites. A link between diet, abundance 

of potential TMA-forming bacteria and urinary TMA(O) concentrations was established, 

highlighting the pivotal role of ileal bacteria for TMA production. 
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Inflammatory Bowel Diseases (IBD) are chronic inflammatory GI disorders associated with 

imbalances in the indigenous microbiota. Interleukin 22 (IL22) plays a key role in regulating 

protective functions of the intestine through binding of its receptor on epithelial cells and is 

upregulated during IBD. Since IL22 acts directly on epithelial cells we exposed duodenal 

intestinal organoids derived from healthy humans to IL22 to assess the effect it had on gene 

expression and host-bacterial interactions. RNASeq analysis of intestinal organoids treated 

with IL22 showed alteration of genes that shape the composition of the intestinal microbiota, 

many of which have been previously identified as IBD risk factors. Among these, Fut2 

(galactoside 2-L-fucosyltransferase), an enzyme responsible for adding fucose residues on 

glycoproteins belonging to the glycocalix and mucus layer, is significantly upregulated. Using 

CRISPR/Cas9 technology we generated Fut2 KO organoids and AIEC (Adherent-Invasive 

Escherichia coli), a pathobiont highly prevalent in IBD patients, was microinjected into both 

WT and KO organoids, with or without IL22 stimulation. AIEC is a fucose utiliser showing 

increased growth rate in the presence of fucose and, correspondently, more bacteria were 

recovered from WT organoids compared to Fut2 KO. However, in the presence of IL22, less 

bacteria were recovered from KO organoids, compared to unstimulated control, whereas in 

WT AIEC thrived in the pro-inflammatory background created by IL22. This suggests that 

growing in the presence of fucose might induce metabolic changes in AIEC, rendering them 

more resistant to bacterial killing by antimicrobial peptides and complement. We propose 

that the host, via an IL22 driven mechanism, creates a niche favourable for AIEC and a 

potential link to dysbiosis in IBD. 
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Tuberculosis (TB), caused by an intracellular pathogen Mycobacterium tuberculosis (Mtb), is 

a life-threatening disease. Mtb facilitates its persistence by evading various host immune 

responses such as prevention of phagolysosome fusion, inhibition of nitric oxide (NO) and 

reactive oxygen species (ROS) synthesis, antigen presentation and autophagy. Autophagy 

is considered as a crucial host-defense mechanism against several pathogens, including 

Mtb. However, Mtb has developed extraordinary attributes to evade autophagy dependent 

immune surveillance mechanisms. Several Mtb cell-wall associated and secreted proteins 

were shown to modulate host immune defenses. Several studies have demonstrated that 

bacterial infections induce different epigenetic modifications to in favor of pathogens. Here, 

we demonstrated that Mtb phosphoribosyltransferase (PRT) enzyme inhibits autophagy by 

promoting transcriptional repression epigenetic modification (H3 hypermethylation) into key 

autophagy regulating genes. The induction of H3 hypermethylation was found to be 

dependent on p38-MAPK signaling pathway and ROS production in macrophages. Western 

blot analysis showed that Mtb PRT increased H3K9me2/3 and H3K27me3 modifications to 

inhibit Atg5, Atg7 and Beclin1 autophagy proteins and LC31/II conversion. Further 

mechanistic analysis showed that Mtb PRT increased expression of G9a (H3K9 methyl 

transferase) Ezh2 in infected macrophages. ChIP assay followed by realtime-PCR analysis 

showed that Mtb PRT induce H3K9 hyper-methylation at the Atg5 promoter. However, 

inhibition of p38-MAPK and ROS production abrogated the induction of H3K9me2/3, 

H3K27me3, thereby resulting in up-regulation of Atg5, Atg7, Beclin1 and LC3I/II autophagy 

proteins, indicating that Mtb PRT mediated autophagy inhibition due to induction of H3K9 

hyper-methylation is dependent on ROS production and p38-MAPK signaling. Chemical 

inhibition of G9a methyltransferase down-regulated H3K9 hyper-methylation and 

upregulated autophagy. The present study has identified a new Mtb virulence factor (PRT), 

which inhibit autophagy in inducing epigenetic modification, thus helping the bacteria to 

promote virulence. Altogether, this study can help in a better understanding of mycobacterial 

pathogenesis. 
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Topical probiotic application can offer a natural and targeted strategy for prevention and 

treatment of various skin conditions. However, the use of live probiotic strains and their 

microbe-host and microbe-microbe interactions in the skin niche is currently underexplored. 

In this project, we studied several properties of the model probiotic strains Lactobacillus 

rhamnosus GG (LGG) and L. rhamnosus GR-1 (LGR-1) relevant for their prospective 

application against infectious skin disorders. 

 

The antimicrobial activity of LGG and LGR-1 supernatant was explored against the 

prominent skin pathogens Cutibacterium acnes and Staphylococcus aureus using optical 

density-based growth curve measurements. L- and D-Lactic acid production by LGG and 

LGR-1 was measured with the Roche Yellow Line kits. Human keratinocyte viability after S. 

aureus infection was determined by trypan blue viability assays. Adhesion of LGG and LGR-

1 to keratinocytes was determined using in vitro adhesion assays, and confirmed with 

fluorescence microscopy. 

 

Supernatant of LGG and LGR-1 caused growth inhibition of C. acnes and S. aureus, which 

was more pronounced for LGG. The effect was rather bacteriostatic than bactericidal. LGG 

and LGR-1 produced comparable amounts of L-lactic acid and D-lactic acid, and acidified 

the culture medium to a similar degree. The viability of human keratinocytes infected with S. 

aureus was significantly increased upon co-incubation with LGG and LGR-1. Adhesion of 

LGG to human keratinocytes was significantly more pronounced (~20 times higher) than 

adhesion of LGR-1. An LGG knock-out mutant in SpaCBA pili showed drastically diminished 

(~12 times less) adhesion rates to keratinocytes compared to wild-type LGG. At the same 

time, an LGG welE knock-out mutant deficient in cell wall exopolysaccharides adhered 

significantly better (~2.5 times more) to keratinocytes than wild-type LGG. 

 

In conclusion, live LGG and LGR-1 can offer a number of benefits in the skin niche against 

common skin pathogens. LGG might be considered more appropriate for real-life 

applications due to its superior binding to human keratinocytes, which can increase its in 

vivo retention. We determined the SpaCBA pili as the key adhesion factor of LGG to human 

keratinocytes, and additional adhesion factors potentially present in LGG are currently being 

investigated. On the whole, the skin application of live LGG and LGR-1 deserves further 

exploration. 
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Modeling Asthma Development 
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Asthma is becoming a worldwide burden, with 350+ million estimated suffers and rising. The 

early life fecal microbiome has been linked to later development of asthma and other 

inflammatory disorders. The COPSAC2010 study has recently shown, by associating gut 

microbial composition during the first year of life with subsequent risk of asthma in 690 

participants, that 1-year-old children with an immature microbial composition have an 

increased risk of asthma at age 5 years if the children were born to asthmatic mothers.1 

Similarly, the airway microbiome has been linked to health-disease risk ratios, specifically in 

children of asthmatic mothers (unpublished data). 

 

To bring these correlational studies forward, and identify the causality of the host-

microbiome interactions, a suitable model system is needed. While many studies of host-

microbiome interactions use murine models, murine asthma models rely on provocation of 

asthma-like symptoms and rarely models the delay between bacterial exposure and asthma 

development. As asthma does not occur naturally in mice, the validity of using murine 

models to study modulation of later asthma development is questionable, especially when 

heredity significantly impacts correlation.  

 

We propose that novel development of human lung organoids (HLO) will help provided an 

optimal system to study the effects of early bacterial exposure on the risk of asthma 

development later in life. 

 

Firstly, this project will develop an HLO model system for studying host-microbiome 

interactions modulating later risk of asthma, to determine the specific mechanisms involved. 

Secondly, we will examine stem cells from school age non-asthmatic children of similar 

bacterial exposure, with and without asthmatic mothers, to determine how maternal asthma 

affects HLO response to bacterial stimulation. 

 

1. Stokholm, J. et al. Maturation of the gut microbiome and risk of asthma in childhood. 

Nat. Commun. 9, (2018). 
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Background: Inflammatory bowel disease (IBD) is a chronic inflammatory disease with a 

relapsing course, although some patients experience sustained disease activity. To predict 

the course and tailor the treatment for patients with IBD, it would be valuable to assess 

predictability at the time of diagnosis. Development of biomarkers allowing insights into 

pathogenesis and prognosis is needed. Microbiota signatures could be such a biomarker 

predicting disease course, and could possibly be a tool for personalized medicine. 

 

Methods: Mucosal biopsies were collected during colonoscopy from 141 newly diagnosed 

IBD patients (64 CD, 56 UC) in the EU IBD-character cohort. Microbiota composition and 

potential activity was assessed using 16S amplicon sequencing of both DNA and RNA. 

Disease course and treatment was followed, up to 5 years after inclusion. Time to advanced 

treatment escalation, defined as need for immunomodulators, biological therapies or 

surgery, was modeled using cox regression analysis.  

 

Results: Among 56 UC patients, 31 (55%) escalated, and among the 64 CD patients, 37 

(57%) escalated. Higher alpha diversity in total microbiota from both inflamed and non-

inflamed mucosa had a significant protective association to escalation in UC patients (HR = 

0.52, false discovery rate = 0.03). There was also evidence for associations between the 

need for escalation and higher abundances of Escherichia-Shigella and Lachnoclostridium 

(false discovery rate = 0.19). 

 

Conclusion: Increased diversity and lower abundance of Escherichia-Shigella and 

Lachnoclostridium in the gut mucosa at the time of diagnosis are associated with a less 

aggressive disease progression.  
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The aging process is often accompanied by a chronic low-grade inflammatory state which is 

a strong risk factor for many age-related pathologies. One of the organs that is affected by 

the aging process is the intestinal tract and the occurrence of gut-related disorders in the 

aged population is considerable. In a previous long-term study, we investigated aging-

related changes on different aspects of colonic health in C57BL/6J mice aged 6, 12, 24 and 

28 months. Gut microbiota analysis revealed that aging is associated with pronounced 

changes in gut microbiota composition, including a decline in Akkermansia spp. This mucus-

degrading bacterium has numerous potential beneficial properties, suggesting that it could 

be a potent candidate for probiotic supplementation. However, the effects of this bacterium 

on the decline in intestinal health as seen during aging are not widely investigated yet. 

Therefore, the aim of the present study was to investigate the effects of supplementation 

with A. muciniphila on different aspects of intestinal health. We used Ercc1-/Δ7 mice, an 

accelerated aging mouse model that has a median lifespan of ~20 weeks. These mice were 

supplemented with A. muciniphila for 10 weeks via oral gavage. A highly significant increase 

in mucus thickness was observed in supplemented mice compared to the control group. 

Gene expression profiles pointed towards a decrease in pathways related to immune 

function in ileum and colon. Furthermore, supplementation with A. muciniphila resulted in a 

decreased expression of genes related to antimicrobial activities in ileum. These results 

show that A. muciniphila could be a potent probiotic by preventing the age-related decline in 

intestinal health. 
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Despite the exceptional growth in studies implicating the gut microbiome in health, there has 

been very little causal assessment within humans. We aimed to assess causality in the 

association between gut microbial taxa abundance and body mass index (BMI) using bi-

directional, two-sample Mendelian randomization (MR). This work is based on data from the 

Flemish Gut Flora Project (FGFP), a population-level microbiome collection in Flanders, 

Belgium (primary analysis N=2259). Microbiome phylogenetic profiling was characterised 

with 16S ribosomal RNA gene amplicon sequencing of the V4 hypervariable region. Given 

the equilibrated range of age, sex, health and lifestyle, FGFP is likely to represent the 

average gut microbiota composition in a Western European population. 

 

Observational associations between BMI and microbial taxa abundance were assessed 

using Spearman's correlation. Of the microbial taxa with evidence supporting an 

observational relationship, MR analyses were conducted to assess causality in a bi-

directional framework. For MR analyses assessing the impact of the microbiome on BMI, the 

best proxies for specific bacterial taxa were obtained from the genome-wide association 

study (GWAS) of the rank-normalised raw counts of microbial taxa abundance conducted in 

FGFP. For MR analyses assessing the reverse direction (i.e., impact of BMI on the 

microbiome), 97 genetic variants robustly associated with BMI from the GIANT GWAS were 

used as instruments. All analyses were conducted using the MR-Base platform 

(www.mrbase.org), a large-scale database of GWAS summary-level data, enabling 

automated and efficient MR analyses. The inverse-variance weighted (IVW), weighted 

median, weighted mode and MR-Egger methods were applied. 

 

Observational analyses provided evidence that multiple taxa were correlated with BMI to a 

varying degree (range of correlation coefficients=-0.16, 0.14; P<1x10-08). Follow-up MR 

analyses provided evidence that a higher abundance of certain microbial taxa may influence 

BMI (e.g., maximum effect=-0.02kg/m2; P=0.05 per SD higher level of count-derived 

abundance). In contrast, greater BMI may lead to a variation in the count-derived abundance 

of gut microbial taxa (e.g., maximum effect=0.33SD; P=0.02 per kg/m2 higher BMI). 

Refinement of the current GWAS of microbiome taxa abundance within the FGFP and 

consortium expansion will allow systematic MR analyses to improve causal inference within 

the relationship between the human gut microbiome and BMI.  
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Objective: The objective of this study was to investigate the appropriate dosing interval of a 

probiotic (Infloran©) given daily, biweekly and weekly in preterm infants, < 32 weeks 

gestation. 

 

Methods: There were 8 infants in the daily group, 8 infants in the biweekly group and 10 

infants in the weekly group; all born between 25-32 weeks gestation. The control group 

consisted of 6 preterm infants who did not receive the probiotic. Infloran, containing 

Bifidobacterium bifidum (10⁹ CFU/capsule) and Lactobacillus acidophilus (10⁹ CFU/capsule), 

was administered until 34 weeks postmenstrual age (PMA). Stool samples were collected at 

31, 34, 41 and 44 weeks PMA and frozen at -20 °C.  

 

Results: After administration of the probiotic at 31 weeks PMA, Bifidobacterium were 

significantly higher in the daily group (45%) in comparison to the biweekly (17%) and weekly 

(9%) groups. At 34 weeks PMA, Bifidobacterium were significantly higher again in the daily 

(60%) group in comparison to the biweekly (21%), weekly (23%) and control (15%) groups. 

At 41 weeks PMA a decrease in the relative abundances of Streptococcaceae and 

Enterococcaceae were found in all three probiotic groups and by 44 weeks PMA significantly 

higher levels of Lactobacillus were found in the biweekly group (16.5%) in comparison to the 

weekly group (2.1%). 

 

Conclusion: Our results indicate that a daily dose of Infloran is a suitable dosage for preterm 

infants in the neonatal intensive care unit, with significantly higher levels of Bifidobacterium 

found in the daily probiotic group up to 44 weeks PMA. 
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