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Diet & the Microbiome E- RV NWANCRY | MEDICAL AND  _
in Early life

* How does diet in early life influence the microbiome ?

e Do differences in the microbiome structure and function
affect health outcomes?

* What can we advise parents/caregivers — food, Yo &%

prebiotics and probiotics?
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Microbiota: @

A collection or community of microbes -~ LA 5&\‘;
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A collection of all the cells U0 S A 8y

and genes of all the microbes in a v;

community
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Taxonomy

Domain: Bacteria
Phylum: Actinobacteria
Group/Genus: Bifidobacterium

S p ecles / St ralns: Bifidobacterium breve, Bifidobacterium lactis, Bifidobactreim longum,

bifidobacterium, infantis........................... B. angulatum; B. animalis; B. asteroides; B. bifidum; B. boum; B. breve;
B. catenulatum; B. choerinum; B. coryneforme; B. cuniculi; B. dentium; B. gallicum; B. gallinarum; B indicum; B.
longum; B. magnum; B. merycicum; B. minimum; B. pseudocatenulatum; B. pseudolongum; B. psychraerophilum;
B. pullorum; B. ruminantium; B. saeculare; B. scardovii; B. simiae; B. subtile; B. thermacidophilum; B.

thermophilum; B. urinalis; B. sp.

B. INFANTIS

DAIRY FREE PROBIOTIC POWDER
0 billion cfu’s por gram

S
.""P efrigoraiod to retain masmum w“""
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Weaning Childhood

Newborn/Lactation

Fetus

Formula Milk

Bacteroides 1
Clostridium 1
stridium dif

C-section
~ Staphylococcus 1
Corynebacterium 1

Vaginal
Lactobacillus 1
Prevotella 1
Sneathia 1

Antibiotics: Enterococcus 1, Bifidobacterium |, Proteobacteria




Breast milk: allows the motherto MEDICAL AND
signal to the baby T SEEEEE

Fluid  Nutrients Metabolites

Immune Hormones Microbes
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What is going on in the gut lumen?

Gut microbial ) Nutrients

communities

ColayCaCaCey sy ey o o) o e e o ey

Metabolic &
Immune function




Key nutrients promote microbes HEALTH SCIENCES

Amino acids
Urea l o i
, MOM'S

2 ) gut residents /

- J

I Fatty acids

Carbohydrates (MEMG)




Microbes produce nutrients HEALTH SCIENCES

Short chain fatty acids
e.g. butyrate

ﬁ AMino acids
4 )

> 2nd Bile acids

@ ﬁ]% Phenols

Vitamin B, K Choline




Microbes produce much more than nutrients

Nutrients, peptides etc. Signalling

molecules

> 1000’s of other
L y metabolites: we don’t
know what they do
Anti- or Pro-inflammatory molecules
|




(a) Human Milk Oligosaccharides: (1-3 & [31-6 linkages

Lacto-N-biose ﬂ
H Fucosylation

Lactose .

H Sialylation .—.\. %

(b) Oligosaccharides in infant formula:  31-2, 31-4, B1-6 linkages

Galactooligosaccharide (1cGOS)

000000000

T
N — s

Fructoligosaccharide (scFOS) B reast m | | k an d I N fa Nt

L 3 a2 2t o)

(c) Dietary fibres: «al-6 linkages

Galactose N
® Glucose
" N-acetylglucosamine
Fucose
® Sialic acid
KQ Fructose .

Formula

Only Bifidobacteria &
Bacteroides able to
comprehensively use HMOs as
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Summary
Gestational age ' '

Delivery ©
Method s

Antibioticsb

Medicines

Health +
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Metabolites
SCFA
12,13-DiHOME
Etc. A >

e

Healthy Homeostasis
Microbiome Healthy
Geography .
e &)
enetics ‘¢ ”
2 Antimicrobial Inflammation
Milk stage . Aberrant barrier and g.st:ma, ALSPY,
—_ Microbiome peptides “ 0': ?::S'
esity,
Diet/ ‘ Inflammatory
Nutrition ; “ Competitive Bowel Disease
exclusion

Human Milk
Oligosaccharides
Cytokines

? Extracellular vesicles
- Etc. X o2
12

Immune factors
Immunoglobulins

Front. Immunol., 28 February 2018 | https://doi.org/10.3389/fimmu.2018.00361
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Complimentary Feeding

* Development of feeding skills

* Taste

* Nutrients

*  Gut maturation

* Immune maturation



Weaning Childhood

Newborn/Lactation

Fetus

Formula Milk

Bacteroides 1
Clostridium 1
stridium dif

C-section
~ Staphylococcus 1
Corynebacterium 1

Vaginal
Lactobacillus 1
Prevotella 1
Sneathia 1

Antibiotics: Enterococcus 1, Bifidobacterium |, Proteobacteria




Exclusive breastfeeding

Compl
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ementary feeding period

Relative abundance (%)

—— Bifidobacterium
-~ Lactobacillaceae
Streptococcaeae
Enterococcaeae
~— Veillonellaceae
~ Lachnospiraceae

-  Ruminococcaceae

-—— Bacteroidaceae
- Enterobacteriaecae

- Clostridiaceae

Age (months)

Low

March 2017 | Volume 8 | Articla 356

Alpha diversity High

(

Amieta et al., 2014; Backhed et al., 2015; Kostic et al., 2015; Laursen et al., 2018; Yassour et al., 2018).
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Changes in Diversity
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Faecal Microbiome PCA by Timepoint AUCKLAND MEDICAL AND
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children from
Europe and rural Africa

waww. pnas.org/cgifdoi/ 10.1073/pnas. 1005963107
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Mother

98, Mother-Infant

» Cessation of breast-feeding

(—.- i A 2 )T drives the maturation of the
PRL DB Bl ] . . .
W N / ==Y e S
e o g infant gut microbiome
Vaginally born/Breast feed Vaginally born/Bottle feed dfgecﬁo,.

s ol ] 55

o P NS aoles
4 days vx '%_.. o . ,}‘: .

Sl ®

4 month

12 month Backhed et al.Cell Host &

Microbe,2015




Calar Kay

ISYSYS] THE UNIVERSITY OF ‘ |

@ Te Whare Wananga o Tamaki Makaurau

NEW ZEALAND

1 o]
3.0~ 2 E |:'|_D:| '-.ﬁ-"
Transition to family food E '-E?
25- = ﬁﬁ
o 2 = 5
g 20- qﬁ& &
§ 1.5+ Shannon index
E 10- PC1 (13,2%) Family Food
w 0.5~ Protain (E%:)
0.0- Meat [g'dayihg)
-6 -4 -2 0 2 4 6 Fibire {rgikt)
wlis
| PC1 (13.2% ) Family food | RyBENASA L]
Danish Infants _ Choces ighiayio)
9 months . Forae 3l
EE— Formula (gidayikg)

Rraastidilk |gidaylog |

March 2017 | Volume 8 | Article 256 17/10/2019



A C
| cCohort |
\ 4
3 l Stool samples ‘ | Subject metadata I I Serum samples |
\ 4 \
Metagenomic sequencing Serum analysis
16S amplicon (N = 1584) HLA genotyping
Shotgun (N = 785) T1D autoantibody measurements
- Allergy and IgE measurements
i s v |
. Microbiome profiling Phenotypes
Number of subjects 74 74 74 HLA risk class
HLA risk cl & anc pathway contont T1D autoantibody seropositivity
risk class e fh ;
(number of subjects)| 0_10 20 30 40 | 0_10 20 30 40 | o_10 20 30 4o stratified by contributing strains Allergy status
High I I
Moderate
Slightly increased : Y
Neutral/protective Hypothesis generation
S e T s Disease-associated strains and
. per 6 months) per 6 months) per 6 months) ‘microbial pathways
- ° 1 ° 1 ° 7 =
- T 312 . 355 . 51 *
°q ° | 370 ° | 390 ° |251 Microbial compound
1 1 J S ] : ] purification
2 348 395 224 |
g 18 ° ° 7 ° T * +
E |2 | 145 Structure analysis | | In vitro functional assays
O 244 ° 1 o ° E I ]
£ 247 264 68
= | | . !
] = 248 c | Structure-function relationship |
36 ° ] ° ] ° ]
] 56 46 3
Total 1863 Total 2047 Total 763
e s | | DIABIMMUNE Stud
T1D AAB seropositivity 1.9%
Egg allergy 8.3%
Milk allergy 8.3%

https://pubs.broadinstitute.org/diabimpiaie



Escherichia®

9 Russia s, Bacteroides?
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Vatanen et al., 2016, Cell 165, 842—-853
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Failure to induce : Induction of
endotoxin tolerance 3 endotoxin tolerance
Increased : Decreased
autoimmune activity : autoimmune activity
/ Bacteroides E. coli Bifidobacterium

@ Bacteroides-derived LPS @ E. coli-derived LPS
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Complimentary Feeding -
Seeding through feeding

* Breastfeeding while introducing solids

* Prebiotic foods — variety of fruit, vegetables, cereals,
limit sugars, processed foods.
* Healthy weight gain

@gJ‘

g,%\
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Probiotics

What strain/species?

[] b 0) f ioti g
Does it colonise? $ | it | 2
oAsind
. §1 Infant |=
oo
Q X
V) 1 — 6 months o |
=
\
Q) 55Bilion /) |
K per gram Y E’::
Q * Premium probiotic strains
* Lactoferrin + prebiotic GOS support
\ *No added gluten or preservatives
6 * No refrigeration required

POWDER 609

- NATURALLY SOURCED -

MICH RIENTS NET PRACTITIO —_
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Problotics s
. Yomen
Contains Lactobacillusand 5 -
Bifidobacteria probiotics plus B a by ;.::
FOS prebiotic to support immunity; J
gastrointestinal and digestive D r s :’; BLACKMORES
health in Baby and Child: ©P A
ealth in Baby an PROB|OT|CS+
I SUPP
= Clinically researched ~ Semaos QL SUREORT,
KIE(SULENENT | Oral Powder 60 | AUSTLION! B8-12* Drops for Babies MAY HELP SUPPORT SKIN
- g HEALTH IN INFANTS
Probiotic for v B
* Healthy Gut Floea pngc FM'O £
:Yuwm, (MWM'. IETARY SUPPLEMENT | 30 CA

muom &
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outary sonenent  AREC
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Probiotics

Because of the way probiotics are regulated, we can't always be sure that they:
e actually contains the bacteria stated on the food label

e contain enough bacteria to have an effect

e they are able to survive long enough to reach your gut

When might they work?

Probiotics may prevent AAD via restoration of the gut microflora.
Pediatrics 2010;126:1217-1231

Unsupported claims

* Insufficient evidence that probiotics can help manage colic effectively or prevent
infants crying.

 There's a lack of evidence that probiotics benefit the immune system.

There's no reason why you should need to "rebalance" your EFSA says claims regarding immune system and
gut bacteria if you're already perfectly healthy digestive health lack sound scientific basis

NICE.Guidelines, 2016 17/10/2019




Conclusion
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» Breast feeding is the best source
of pre and pro biotics

» Continued breast feeding while
introducing solids

» Use of prebiotic varieties of
weaning foods

> Little evidence of benefit for use
of probiotics



