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High-Value Nutrition National Science Challenge

research themes anc

¢ TOFI: Thin on the outside, fat inside: preventing diabetes -
e Kiwifruit for glucose control * Building immune defence
® Combined proteins for lean body mass Metabolic

* Grass-fed beef for cholesterol control Health e

¢ Natural milk for allergy management

I™ mussels to manage inflamed joints

Food Bioactives
Asian Consumers

Immunity & Metabolism
Human Microbiome
Systems Nutrition

e Complementary feeding for immune protection e Characterising irritable bowel syndrome

e Fibres for sustained energy release Digestive e A2 Milk for gut comfort
Health
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Outline

e Weaning - Introduction of Solid Food

 Infant Health Programme
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Early Life Nutrition

Healthy Adults
Optimal growth, health 5
and development

Altered growth,
metabolism and
development

Diseased Adults

-9 months Birth Weaning Adults
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Breast Feeding

NZBA

Baby Friendly Aotearoa
New Zealand
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Weaning: Introduction of Solid Food

Development of feeding skills
Taste

Nutrients

Gut maturation

Immune maturation




Introduction of Solid Food
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Weaning and Microbiota

. - — uwes
Tamburini, Nature Medicine (<1 year).

Toddler

‘ (1~3 years)

22, 713-722 (2016)
Vaginal Cesarean Milk Solid food Full adult
delivery delivery consumption | introduction diet
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Host-Microbe Metabolism
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Physiology

Glucose w I/

Diet HOSt, Host — Gastrointestinal tract
metabolism metabolites Fuel, signaling | | Liver

Immune system

Cardiovascular system

Adipose tissue

w Renal system
metabolism metabalites Fuel, signaling

Nervous system

Behavior
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Infant Immunity & Microbiota

 Immune system co-evolves with microbiota.

Questions

e How do microbiota-immune interactions in early life
regulate immune homeostasis ?

e (Can establishment of the pioneer microbiota in early life
have lifelong consequences for the function
of the host’s immune system ?
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Collaborative Programme

Systems Biology
Identify immune health—beneficial bacteria in infant gut microbiome COSBI
around and after weaning. Identify candidate “prebiotic” feeds for these bacteria.

.1’ Riddet Institute
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Food Science
Design and deliver experimental “prebiotic”
complementary feed based on upstream Systems Biology.
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Pilot trial on benefits of experimental CF in weaning infants W e

for microbiome and immunity.
Measurements: Clinics, microbiomics, metabolomics,
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Workflow

Informs

PREbiotics = PRObiotics = Immune Benefits

PREbiotics €< PRObiotics € Immune Benefits

Applied to

h Samples for

l Informs
Full CT

- Design 2018
- Conduct 2019+
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Project Gantt Chart

2017 5 ) 20180 3 ) 2019 g
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Reverse ECF Clinical Clinical Clinical
Genomics Design Pilot Pilot Pilot
Data Data Data
Acquisition Acquisition Acquisition

Data Data Reporting
Analysis Analysis Pubication
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Achievements since June 2017

e Bioinformatic proof-of-concept delivered

e >32'000 PubMed microbiome publications
— ~2000 papers on infant gut microbiome & immunity
= ~50 bacterial genera ~500 bacterial species in human gut
— ~8 bacterial genera ~80 bacterial species
related to infant gut microbiome & immunity

* Including positive controls
e.g. Lactobacilli and Bifidobacteria
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Bioinformatics: Exogenous Metabolites

Example: Bacteroides fragilis

Netseed
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Next 18 Months

Validate reverse genomics proof-of-concept Q4 2017

PREbiotics € PRObiotics € Immune Benefits

Advance from PRObiotics to PREbiotic feed via
Human Metabolome Database Q4 2017 (207 > H2018> > 52019 3

Inform design of complementary feed Q4 2017 | 03 Q4> Q1> Q2 503) 04 0l g

Back up complementary feed by “known” prebiotics

Classical proof-of-concept: B
|_PREbiotics - PRObiotics = Immune Benefits B o

Design and deliver complementary feed 8

Clinical trial Q2-3 2018:
Metagenomics, metabolomics, immune parameters, clinical assessment

Data analysis and integration Q4 2018 — Q1 2019

Reporting, publications Q1 2019 ST:?EOQ%E_
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Industry Engagement

Programme set up with industry consultation:
Infant Nutrition Workshop October 2016
HVN Industry Advisory Panel

Infant Complementary Feeding Workshop Nov. 2017

g
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Industry Reference Group to be established
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Weaning Foods NZ Inc.

Optimal Goodness

Determine the optimal age and
food for increasing intestinal
microbial diversity

Optimize effects on gut microbiota,

immune maturation and
later health outcomes.
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