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MICROBIOME IS A SIGNALING HUB
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NNS AND THE OBESITY EPIDEMIC
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Do non-nutritive Sweeteners (NNS)
modulate the gut microbiome
to metabolically impact the host?

) Jotham Suez
%';& Elinavl ab Suez et al, Nature 2014
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NNS INDUCE A MICROBIOME-DEPENDENT
GLUCOSE INTOLERANCE IN MICE
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SACCHARIN INDUCES A MICROBIOME-DEPENDENT

GLUCOSE INTOLERANCE IN MICE

Definition {D

450- Antibiotics: N-acetylglucosamine-6-sulfatase
e sl iduronate 2-sulfatase
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= E .
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SACCHARIN INDUCES A MICROBIOME-DEPENDENT
GLUCOSE INTOLERANCE IN MICE
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SACCHARIN INDUCES A MICROBIOME-DEPENDENT
GLUCOSE INTOLERANCE IN MICE
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AN INTERVENTIONAL RANDOMIZED CLINICAL TRIAL
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| | | l | | |
Aspartame|| Sucralose || Saccharin | Stevia Glucose No
(n=20) (n=21) (n=21) (n=23) Vehicle | Treatment
Received Received Received Received (n=23) (n=23)
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intervention intervention intervention intervention allocated allocated
(n=20) (n=21) (n=21) (n=23) intervention intervention
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Follow-Up || Follow-Up || Follow-Up || Follow-Up || Follow-Up
(n=1) (n=1) (n=1) (n=2) (n=2)
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analysis due to || analysis due to || analysis due to
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SACCHARIN AND SUCRALOSE CONSUMPTION
INDUCES GLYCEMIC ALTERATIONS
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Does human NNS consumption
alter the gut microbiome and
associated systemic metabolites?
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DISTINCT G
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NNS-CONSUMERS FEATURE

Sucralose
Genus
_|Days

P=0.002
| |
6 -4 -2

0

I
2 4 6

F1(9.43%)

_|Saccharin
Metacyc
Pathways
Weeks

P=0.023
T

-6 |
-10 -5

0 5 10
F1 (9.19%)

F2 (7.47%)

F2 (4.39%)

LOBA

1 1 1 1 1
Saccharin :
Genus :
-|Days 1 —

F1 (8.5%)

Aspartame _ :
—MetaCyc : —
Pathways :

Weeks
T |

10 5 0 5 10
F1 (8.79%)

P=0.014
]

F2 (5.74%)

F2 (6.09%)
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NNS-CONSUMERS FEATURE
DISTINCT GLOBAL GUT MICROBIOME CHANGES

PWY-6270: isoprene biosynthesis 14
GLYCOLYSIS: glycolysis 14

PWY-7560: methylerythritol phosphate pathway 11+
PWY0-1261: anhydromuropeptides recycling-
RIBOSYN2-PWY: flavin biosynthesis |-

PWY-6628: L-phenylalanine biosynthesis-
PWY66-409: purine nucleotide salvage-
PWYO0-1297: purine deoxyribonucleosides degradation -
PWY-6895: thiamin diphosphate biosynthesis 114
PWY-6901: glucose and xylose degradation -
PWY66-400: glycolysis VI-

THISYN-PWY: thiamin diphosphate biosynthesis 14

-1.0-0.50.0 0.5 1.0
AUC of log fold change

POLYAMSYN-PWY: superpathway of polyamine biosynthesis |4
PWY66-399: gluconeogenesis 11+

PWY-7560: methylerythritol phosphate pathway |14

PWY-6270: isoprene biosynthesis 14

PWY-5154: L-arginine biosynthesis IlI -

PWY-7383: anaerobic energy metabolism-

OANTIGEN-PWY: O-antigen building blocks biosynthesis -
GLUTORN-PWY: L-ornithine biosynthesis-
JDPNAGSYN-PWY: UDP-N-acetyl-D-glucosamine biosynthesis |1
PWY-7400: L-arginine biosynthesis 1V -

ARGSYN-PWY: L-arginine biosynthesis | -
ARGSYNBSUB-PWY: L-arginine biosynthesis |l -

PWY-5104: L-isoleucine biosynthesis 1V 4

P441-PWY: N-acetylneuraminate degradation -

PWY-7323: GDP-mannose-derived O-antigen biosynthesis
PWY0-1297: purine deoxyribonucleosides degradation -
GLUTORN-PWY: L-ornithine biosynthesis -
PHOSLIPSYN-PWY: phospholipid biosynthesis | -
PWY-1269: CMP-3-deoxy-D-manno-octulosonate biosynthesis | -
DAPLYSINESYN-PWY: L-lysine biosynthesis | 4
COLANSYN-PWY: colanic acid building blocks biosynthesis 4
PWY66-400: glycolysis VI -

PWY-6901: glucose and xylose degradation 4

PWY-5484: glycolysis Il (from fructose 6-phosphate) -

T T 1
-1.0-0.5 0.0 0.5 1.0

AUC of log fold change

PWY-6282: palmitoleate biosynthesis |-
BIOTIN-BIOSYNTHESIS-PWY: biotin biosynthesis |+
PWY-7664: oleate biosynthesis 1V 4

PWY-4242: pantothenate and coenzyme A biosynthesis |14
PWYG-321: mycolate biosynthesis -
FASYN-ELONG-PWY: fatty acid elongation, saturated 4
PWY-6113: mycolate biosynthesis-

PWY-5971: palmitate biosynthesis 114
PHOSLIPSYN-PWY: phospholipid biosynthesis |4
SO4ASSIM-PWY: sulfate reduction 14

PWY0-1261: anhydromuropeptides recycling
PWY0-1061: L-alanine biosynthesis -

-1.0-0.5 0.0 0.5 1.0
AUC of log fold change

-0.5 00 05 1.0
AUC of log fold change

Saccharin

Stevia
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Does NNS-induced dysbiosis
associate with the changes
in glycemic responses?



S SUCRALOSE-INDUCED MICROBIOME FEATURES
o CORRELATE WITH ALTERED GLYCEMIC RESPONSES

Eubacterium CAG:252-

Dorea Iongicatena.

Oscillibacter ER4 -

Arginine biosynthesis

Mixed acid fermentation

TCA cycle
Urate biosynthesis/inosine 5'-phosphate degradation 0.45
Adenosine deoxyribonucleotides de novo biosynthesis 0.46
Guanosine nucleotides de novo biosynthesis 0.46

B 8 GTTcorrelation: + |

Row min Row max
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Do NNS-induced human microbiome
alterations drive glycemic responses?

“{ EtinavLab



’

4

FYY N
FYYL
Soo0

o
’

’
’

[

FECAL MICROBIOME TRANSPLANTATION
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Normalized GTT iAUC
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Can baseline microbiome distinguish
between top and least NNS responders
(sucralose as an example)?
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BASELINE MICROBIOME DIFFERENCES BETWEEN MOUSE
oo RECIPIENTS OF TOP AND LEAST RESPONDERS (SUCRALOSE)
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BASELINE MICROBIOME DIFFERENCES BETWEEN MOUSE RECIPIENTS
OF RESPONDERS AND NON-RESPONDERS (SUCRALOSE)
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OUR ‘PERSONALIZED NNS’
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 NNS are not inert to the human body
 NNS may alter glycemic responses

« Saccharin/Sucralose>> Asp and Stevia
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3 OUR ‘PERSONALIZED NNS'
WORKING HYPOTHESIS

 NNS alter the gut microbiome —
» NNS alter the systemic metabolome :’n’“lybm'
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 NNS-induced dysbiosis contributes to | Feca

transplantation

glycemic alterations e
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