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*Introduction to “dietary fiber” and its

interactions with the microbiome and
health

*All "dietary fibers” are not created equal
1: insoluble wheat bran particles

*All “dietary fibers” are not created equal
2: soluble wheat arabinoxylans

*Summary and recommendations
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Figure 1. Fiber intake of U.S. population, WWEIA, NHANES 2009-2010

Hoy and Goldman, Food Surveys Research Group, Dietary Data Brief No. 12, September, 2014.
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ObQSity by county DeNoon, Harvard Health Blog, June 19, 2013. Data: CDC
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Microbial glycans

®B@F@FC® |,
Levan (pf2,6-fructan)

Plant polysaccharides

O
WHISTLER CENTER & e
for Carbohydrate Research "

[.aﬁ.aﬁ.aﬁ.aﬁ.aﬁ.a(ﬂ n
a3
Qu6@c6 @

» Microbes utilize [0k v ok e sk posk ] on
carbohydrate resources [N &

Dextran

Milk oligosaccharides

[.a4.a4.a4.a4.a4.a4] N Starch

of diverse origin and

ab
; ) Qci@oci@® -
structure in the colonic A
environment e i Opem
®a30pmp3 0" E3OB4-
e CarbOhyd rates are (13 :EOXEEES::]:I}corel Bcrzlﬁ;:dtrilactosamine
Incredibly diverse in =
. & B6
sy ewson”T
* Pentapeptide: = o oo
Veoaricheed s o e
StrUCtureS g (13.54.64.ﬁ_A5n O N—acet;lgeuraminic acid
* Pentasaccharide: GOOMME® | bridNinked O Galactose
EStImated . Mammalian tissue (meat) i:::iose
1,569,745,920 pOSSIble 4S 6S @ Fructose
structures (Pérez, S. & [Dﬁ“@‘“m“‘@'“]n g e i
TvarOéka, 2014) Chondroitin sulphate FeA Ferulic acid
S Sulphate




whistLer center  COMPETITION FOR'DIVERSE FIBERS SETS UP GRADIENTS IN

for Carbohydrate Research

Rapid transit ——

Fewer bacteria
and metabolism of

soluble glycans

Thinner mucous layer
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Microbiol 10(5):323-335

Appendix

THECOLON

*u N colon

Caecum
(increasing
cancer
incidence) -

Thinner mucus

Transverse colon

. Ascending

Descending
colon

lleum

Rectum

Thicker mucus

More soluble,
easily digestible
glycans

Less soluble,
indigestible
glycans

Sigmoid colon "« . i
9 *. | Distal colon tissue

J Slow transit ——

essts B

Colonization of fibre
and mucus




whistLEr center  MIGROBES CONVERT “FIBER” TO'SHORT-CHAINFATTY ACIDS

for Carbohydrate Research  (SCEAS)THAT AGT LOCALLY AND GlﬂBl\llY IN THEBODY

0,0 0 “2~ Enterocytes

Liver
BN o s s Acetate / |
s ‘“;:6 % __> ﬁ _) () OO_)O@
AITe > s > gl —> ooC
Butyrate FFAR3

S Fiber Bacteria Portal -

O O\ ’, S
Propionate & TY=p% IGN-inducing
N : \, signals
Propionate- "
and glucose-

Briissow and Parkinson (2014) Nat. Rev. Biotech. 32:243-245, sensing signals

o0 HH 0 HHH o
H— C C H- C C C H- C C C C

|-| 0—H H H O-H HHH O-H
Acetic acid (acetate) Propionicacid (propionate) Butyric acid (butyrate)

Adom and Nie (2013) Autophagy, a Double-Edged Sword — Cell Survival or Death? Ch. 11.



whistLer center  OGFASIGLOBALLY REGULATEHUMAN METABOLISM: SATIETY,

forGanbohydrateResearch GLUCOSE AND LIPID Bl\ll\NGES

+ Lipolysis t AMPK actuvnty
t Adipogenesis ¢ Insulin sensitivity < ====s=sseccrrcnccmccnnccscensssnnsanenmnnaen,
+ Inflammation + Lipid accumulation '

tAMPK activity
tInsulin sensitivity

t Satiety
+ Lipid accumulation 3

t Intestinal , . |
glucogenesis - N PYY
t Sympathetic activity <#=-=-====-~ GPR41/43 -========- ™ GLP-1

Acetate, prOplonate butyrate Faeces

Nature Reviews | Endocrinology



B. fragilis Undigested carbohydrates
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* Fiber consumption has
recently been linked to
resistance to pathogens

in @ microbiota-

dependent manner

* Consumption of fiber is
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Nutrition Facts
Serving Size 21 Biscuits (549)

|
with 1/2 cup

Amount Per Serving Cereal  skim milk
Calories 190 230
Calories from Fat 10 10
% Daily Value**
Total Fat 1g* 2% 2%
Saturated Fat Og 0% 0%
Trans Fat Og
Polyunsaturated Fat 0.5g
Monounsaturated Fat Og
Cholesterol Omg 0% 0%
Sodium Omg 0% 3%
Potassium 200mg 6% 11%

Total Carbohydrate 46g 15% 17%
Dietary Fiber 6g 23% 23%
Sugars 11g

Protein 59

Fiber 101: Soluble Fiber vs Insoluble Fiber

Written By Gloria Tsang, RD on Jan 29, 2013 u
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“When making a food choice decision, don’t
worry about choosing a specific type of fiber.”
-Gloria Tsang, RD
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*Introduction to "dietary fiber” and its
interactions with the microbiome

*All "dietary fibers” are not created equal
1: insoluble wheat bran particles

*All “dietary fibers” are not created equal
2: soluble wheat arabinoxylans

*Summary and conclusions
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whistLer center  ARABINOXYLANS'FROM DIFFERENT WHEAT VARIETIES ARE

for CarbohydrateResearch  FERENMENTED DIFFERENTLY BY FECGAL MICROBIOTA
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WHISTLER CENTER TALK OUTLINE

for Carbohydrate Research

*Introduction to "dietary fiber” and its
interactions with the microbiome

*All "dietary fibers” are not created equal
1: insoluble wheat bran particles

*All “dietary fibers” are not created equal
2: soluble wheat arabinoxylans

*Summary and recommendations

PURDUE
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wHiSTLER cENTER MY PREDICTION: DIETICIANS WILL BE THE FUTURE
for Carbohydrate Research “ER(NT-LINE MICROBIOME MANAGERS

* “Fiber” variables as specific as the size of a wheat bran particle or
the arabinoxylans from distinct wheat types drive significant
differences in how they will be processed by the microbiome (at
least in vitro).

* "Fiber,” even separated into “soluble” and “insoluble” fractions, is
not yet finely resolved enough in food labeling to be actionable.

e Recommended targets:
* Increase total fiber to decrease transit time — stool consistency
* Increase fermentable fiber to increase colonic SCFA production — flatulence
* Increase diversity of fiber sources, but steady doses of “beans and brans”

e Consider gradual supplementation with soluble and insoluble fibers
PURDUE

IIIIIIIIII




WHISTLER CENTER THANK YOU!

for Carbohydrate Research
* Yunus Tuncil
* Riya Thakkar
* Arianna Romero

Questions, Comments,
Collaborations:

* Jennifer Norka lindemann@purdue.edu

(765)494-9207
@boilerlinde
@linde_lab

* Melissa Robins

* Bruce Hamaker
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