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4) Proteins
8g/L

Oligosaccharides are 34 most
abundant component in human milk

BUT
Humans do not have the enzymes
to digest them!

__3)HMO
5-15 g/L
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Oligosaccharides unigue to milk select specific
Bifidobacteria infantis to colonize and
dominate the intestinal microbiome of infants
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e Characterization of HMO: development of
novel analytical technologies and methods
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As food for beneficial bacteria Prevent adhesion
(Prebiotics) of pathogenic bacteria

D. S. Newburg, et al, 2005.




el Science to Practice

“~INSTITUTE

Premature Infants

Necrotizing
Enterocolitis

Combination of Human milk
oligosaccharides plus
Bifidobacteria longum
subsp. infantis protection,
growth

Prolacta
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Function of “Normal”
Adult Microbiota?
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I. Direct inhibition Il. Nutrient/receptor competition
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Ill. Stimmulation of immune defenses
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Courrent Opinion in Microbiology

Immune

= Barrier fortification

tight junction regulation

=" |mmune system
development

Metabolic

= Synthesize vitamins

= Ferment non-digestible
carbohydrates

* Produce SCFA

= Salvage energy

= Facilitate ion absorption

= Metabolize dietary
carcinogens

Resta, J. Physiology, 2009; Stetcher, Curr. Opin Micro, 2011



Human microbiome Human genome T417/Treg profile
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Does Gut Dysbiosis
Influence the Etiology of
Cancer?
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> Pyroseq identified
swmicﬂr bacterial genera

differentiates CRC and
healthy controls
» (PCR levels of
Bacteroides/Prevotella
group 5-fold higher in
CRC vs. control
PC1G13%) | 3 [mmunohistochemistry,
TH17 reactive cells
significantly higher in
normal mucosa of
cancer patients vs. not
820 mid1 detected In healthy
820 mid2 controls

PC2 (19.5%)

500 mid2

842 mid1

Toprak, Clin. Microbiol. Infect.; Wu, Nature Med, 2009; Sobhani, PLOS One, 2011
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How to Modulate Gut
Microbiota to Improve
Cancer Etiology?
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»Double-blind, placebo-controlled trial, n = 490

» Adjuvant postoperative radiation therapy after
surgery for sigmoid, rectal, or cervical cancer,
randomized, VSL#3 (4.5 X 10%) or placebo starting
from the first day of RT

VSL#3
RT-induced enteritis & colitis 52% 32% P <0.001
Grade 3 or 4 diarrhea 55% 1.4% P <0.001

Daily bowel movements 1476 513 P<0.05

Delia, World J Gastroenterol, 2007
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B. Infantis Soluble

°role
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How to Hone B. infantis
Functions?

Synbiotics
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A i ding
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B. bifidum B. infantis

HMO-grown B. infantis adheres better
to intestinal cells

Chichlowski JPGN, 2012
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Caco-2
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Fold induction vs. LAC

B. bifidum E. infantis

Caco-2

HMO-grown Bifidobacteria modulate inflammatory
signaling molecules: net anti-inflammatory

Chichlowski JPGN, 2012
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* Bovine milk oligosaccharides (BMO):
Translating the benefits of human milk to
children, adults, the elderly, cancer patients, ...

n
2-6 B1-6

B1-4
B1-3

. gl O Galactose
@® Glucose
- - 1-6 1 B2-1 a1-2 B GIcNAc
Daniela Barile oHoLe &@f® o e
Food Science . " : Fucose

Fructose

Zivkovic & Barile, Adv Nutr, 2(3): 284-9, 2011
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Food grade, pilot
scale equipment and
facilities for:

e Testing out new
food formulations

* Processing new
streams

* Biloactives
separation

Daniela Barile
Food Science
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Fecal microbiota A
Metabolomic analyses
“Well-being”
Targeting intestinal
health
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& INNOVATION Carolyn Slupsky
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Nutrition

Dairy Research Institute Daniela Barile
Food Science
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« Improving gut function in cancer patients undergoing
Cancer therapy to improve quality of life and increase
efficacy of treatment. (RISE, Mucosal Immunity)

= Sensory testing: formulations of bioactives-enriched ice

cream

“

Ralph de Vere White
UCD Cancer Center
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« Safe--owing 100 million years of testing

« Selectivity--leveraging evolutionary relationship B.
Infantis and milk oligosaccharides

« Effective-- adheres to epithelial cells, non-motile
« Translation--lower incidence of NEC, rotavirus infants

* Physical Protection--Prevents pathogens from
Invading, don’t translocate

 Immune Regulation--Modulates innate & shapes
adaptive immune systems

o Anti-inflammatory--Lower regional inflammation
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