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Key external stakeholders:  
 

Food manufacturers, dairy industry, pharmaceutical companies, research communities; 
public health agencies health professionals and policymakers. 
 

Practical implications for stakeholders: 
 

The outcome is increased knowledge on the impacts of early life interventions on the 
health of the developing infant microbiome and the identification of bacterially-derived 
early life pre and pro - biotic interventions to maintain a healthy developing microbiome. 

 
 
Main results:  

 Completion of gene-trait matching across the Bifidobacterium longum pan-genome of 20 strains, 
revealing considerable diversity in carbohydrate catabolism among human infant strains. Published 
in BMC Genomics. 

 Confirmation that mode of delivery and gestational age both have significant effects on early 
neonatal microbiota composition 

 Human milk contains a diverse array of bioactives and is also a source of bacteria for the developing 

infant gut. The extent to which the breast milk microbiota are transferred from mother to infant and 
the impact on intestinal microbial colonization in early life is only partially understood. We 
characterised the bacterial communities in breast milk and infant faeces over the first 3 months of 

life, in 10 mother-infant pairs and demonstrated viable Bifidobacterium and Lactobacillus in human 
breast milk. 
 

Opportunity / Benefit:  
The outcomes achieved within this research programme provide a blueprint the formulation of novel, 
targeted early-life probiotic interventions to positively modulate the developing gut microbiome.  

 
Collaborating Institutions:  
University College Cork 

Cork University Maternity Hospital

APC Microbiome 
Ireland; Diet and 
Microbes at the 
Extremes of Life 

 



  

 

 
2 

Technology Updates Food  

 

Catherine Stanton    Email: Catherine.stanton@teagasc.ie Contact 

http://w w w .teagasc.ie/publications/ 

 
Teagasc project team: Prof. Catherine Stanton (PI), Prof. Paul Ross,  Dr. Conall Strain, Dr. Claire 

Watkins, Dr. Elaine Patterson, Dr. Kizkitza Busca  
 

External collaborators: Prof. Tony Ryan UCC, Prof. Gene Dempsey CUMH, Prof. Ted Dinan UCC, 

Prof. John Cryan UCC, Prof. Paul O’Toole UCC, 
 

1. Project background:  

Research under the Extremes of Life theme focuses on diet-gut microbiome-health interactions in infants 

and plays a key role in leading microbiome methodological analysis. It are one of the main APC Microbiome 
Ireland groups involved in large cohort studies, and is central to developing clinical, molecular and 
bioinformatics methods that are then used by other research groups and projects. It also plays a key role in 

interfacing with food industry partners and carrying out food interventions to modulate the gut microbiota, 
which is a key APC strategic aim.  
 

2. Questions addressed by the project: 

 To determine the mechanistic links between diet, microbiota composition and health 

 To manipulate microbiota composition and function in neonates.  

 To identify new microbiota-related biomarkers predictive of health status.  
 

3. The experimental studies:  

Isolation novel beneficial commensal microorganisms from the gut microbiota of healthy individuals at the 
extremes of life and the characterization of these strains through microbiological, genomic and sequencing 
techniques as well as ex vivo and in vivo assessment.  

To assess the impact upon the evolution of infant gut microbiota composition of newly developed prebiotics 
and GABA producing Lb. brevis DPC6108. This strain, now licensed to an industry partner has under gone in 
vivo assessment in both diabetic and metabolic syndrome models.  

To identify maternal microbiota-related biomarkers during pregnancy predictive of future infant health status 
in infants, a number of large human longitudinal clinical trials looking at the effect of mode of birth and breast 
feeding were completed.  

 

4. Main results:  

We identified over 207 bacterial genera in the human milk microbiota. The phyla Proteobacteria and 

Firmicutes and the genera Pseudomonas, Staphylococcus and Streptococcus were the predominant 

bacterial groups. A core of 12 genera represented 81% of the microbiota relative abundance in milk samples 

at week 1, 3 and 6, decreasing to 73% at week 12. The remainder comprised some 195 genera, which were 

individual specific and subject to variation over time. When compared with breast milk, the infant faecal 

microbiota was less diverse.  Identical strains of Bifidobacterium breve and Lactobacillus plantarum were 

isolated from the breast milk and stool of one mother-infant pair. This study revealed a large diversity of the 

human milk microbiota and despite inter-individual variations, suggests the presence of a core milk 

microbiota. Detection of the same bacterial strains in a mother-infant pair supports the hypothesis of vertical 

transfer of bacteria from breast milk to the infant gut, which may contribute to the initial establishment of the 

microbiota in the developing infant intestine. 

This research highlights the significant impact of gestational age at birth and delivery mode on gut microbiota 

progression is evident in the first four years of life, while antibiotic effects  are no longer seen beyond one 

year. Microbiota profiles are also characteristic in children dependant on gestational age and maturity. 

Bacteroidetes act as a unique signature in identifying children born full term versus preterm during the first 

four years of life. Discriminative taxa include Escherichia-Shigella and Bifidobacterium at year one, 

Lachnospiraceae_UCG008 in year two and Christensenellaceae at year four. This study reveals that the gut 

microbiota has a “memory” of perinatal factors up to four years of age. 
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Comparison of the microbiota composition of infants born by 
 different birth modes and gestation duration at the same age 
 across four time points from 1 week to 24 weeks of age 

 

5. Opportunity/Benefit: 

The information generated within APC Microbiome Ireland; Diet and Microbes at the Extremes of Life has 
provided Ingredient suppliers and Health Professionals with essential knowledge relating to the impact of 

mode of birth, antibiotic exposure and breast-feeding on the developing infant microbiome. A notable 
collaboration that arose due to these findings has been MiMIC, a multicentre research project lead by 
Catherine Stanton. The €6.3 million, four-year project will be funded jointly by Science Foundation Ireland’s 

Spokes Programme and DuPont.  It aims to develop microbiome-based solutions to help establish a healthy 
microbiome in early life to facilitate the long-term health of individuals.   
 

6. Dissemination: 

Extensive dissemination of research findings has been undertaken in the form of peer reviewed publications 
and scientific presentations at conferences open days, industry forums etc.  Furthermore as part of the 
Education and Public Engagement aspect of Science Foundation Ireland funded research programmes, 

considerable energy has been invested into engaging with school children and the general public.  
 
Main publications: 

Fouhy, F., Watkins, C., Hill, C.J., O’Shea, C.A., Nagle, B., Dempsey, E.M., O’Toole, P.W., Ross, R.P., Ryan, 
C.A. and Stanton, C., 2019. Perinatal factors affect the gut microbiota up to four years after birth. Nature 
communications, 10(1), pp.1-10. 

 
Hill CJ, Lynch DB, Murphy K, Ulaszewski M, Jeffery IB, O'Shea CA, Watkins C, Dempsey E, Mattivi F, Tuohy 
K, Ross RP, Ryan CA, Toole PWO and Stanton C (2017). Evolution of 

APC Microbiome Institute Progress Report June 2013-Dec 2016 78 
Gut Microbiota Composition from Birth to 24 Weeks in the Infantmet Cohort. Microbiome. 2017 Jan 17;5(1):4.   
 

Linares DM, O'Callaghan TF, O'Connor PM, Ross RP and Stanton C (2016). Streptococcus Thermophilus 
Apc151 Strain Is Suitable for the Manufacture of Naturally Gaba-Enriched Bioactive Yogurt. Frontiers in 
Microbiology.7. 

 
Murphy K, Curley D, O'Callaghan TF, O'Shea CA, Dempsey EM, O'Toole PW, Ross RP, Ryan CA and 
Stanton C (2017). The Composition of Human Milk and Infant Faecal Microbiota over the First Three Months 

of Life: A Pilot Study. Scientific Reports.7.  

Murphy K, O’Shea C-A, Dempsey E, Stanton C, Ross RP and Ryan CA Influence of a Single Dose of 
Probiotics in Neonates Given Parenteral Antibiotics. Submitted to Frontiers in Microbiology. 

 
O'Callaghan TF, Faulkner H, McAuliffe S, O'Sullivan MG, Hennessy D, Dillon P, Kilcawley KN, Stanton C 
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and Ross RP (2016). Quality Characteristics, Chemical Composition, and Sensory Properties of Butter from 
Cows on Pasture Versus Indoor Feeding Systems. Journal of Dairy Science.99(12): 9441-9460.  

O'Callaghan TF, Hennessy D, McAuliffe S, Kilcawley KN, O'Donovan M, Dillon P, Ross RP and Stanton C 

(2016). Effect of Pasture Versus Indoor Feeding Systems on Raw Milk Composition and Quality over an 
Entire Lactation. Journal of Dairy Science.99(12): 9424-9440. 
 

Patterson E, Marques TM, O'Sullivan O, Fitzgerald P, Fitzgerald GF, Cotter PD, Dinan TG, Cryan JF, 
Stanton C and Ross RP (2015). Streptozotocin-Induced Type-1-Diabetes Disease Onset in Sprague-Dawley 
Rats Is Associated with an Altered Intestinal Microbiota Composition and Decreased Diversity. Microbiology-

Sgm.161: 182-193. 
 
Watkins C, Murphy K, Dempsey E, O’ Shea C, Murphy B, O’ Toole P, Ross R, Stanton C and  Ryan C A 

Dose-Interval Study of a Dual Probiotic Preparation in Preterm Infants. submitted to Archives of Disease in 
Childhood, BMJ.  

Watkins C, Murphy K, Yen S, Carafa I, Dempsey E, O’ Shea C, Vercoe E, O’ Toole P, Ross R, Stanton C 

and Ryan C The Effects of Therapeutic Hypothermia on the Gut Microbiota and Metabolome of Infants with 
Hypoxic-Ischemic Encephalopathy Submitted to International Journal of Biochemistry & Cell Biology. 
 

7. Compiled by: Catherine Stanton 

 

 


