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Negative Energy Balance in Rats

350 - <+«— Food restriction ended

1
1
1
1
1
1
:
: —il- Control

-4 Food restricted

300 -

250 -

Body Weight (g)

200 ] | | | | 1 | | |
0 25 50 75 100 125 150 175 200

Days

Bernstein. Proc Soc Exp Biol Med. 1975;150:546.



Positive Energy Balance in Rats
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Long-acting GLP-1R agonist

A Body Weight Change from Baseline by Week, Observed In-Trial Data

DR e e N R T S T T T R T R T T T R T S T
_2_\\’\1\_\‘
3 \‘\ —— x e . e Placebo
& —4 "
.g -6 \
)
©
3, \‘\
g -10- o S
& e
go -12+ \_\\\
_‘:‘ —‘14_ \_‘\l—\\
g e o ®—— 5 % Semaglutide
—18 1 1 1 ] I 1 I 1 1 1 |
0 4 8 12 16 20 28 36 44 52 60 68
Weeks since Randomization
No. at Risk
Placebo 655 649 641 619 615 603 592 571 554 549 540 577
Semaglutide 1306 1290 1281 1262 1252 1248 1232 1228 1207 1203 1190 1212

Wilding et al., NEJM, 2021



Short-term effect of lira on food intake
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Long-term effect on body weight
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Weight regain after drug cessation

STEP-1 Trial Extension — Semaglutide 2.4 mg
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Overeating after drug is removed
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The brain, the brain, the brain




The Brain!
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The Brain!
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The Brain!
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The Brain!
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The brain, the brain, the brain




Where are these neurons?

Excitatory or inhibitory neurons




Excitatory Versus Inhibitory GLP-R Neurons
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Excitatorv Versus Inhibitorv GLP-R Neurons
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Excitatory or inhibitory neurons?
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Where are these neurons?

Excitatory neurons




The world of polypharmacy




GLP-1-GIP Co-agonist

B Percent Change in Body Weight by Week (efficacy estimand)
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GIP Receptor KO Mice
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GIPR Antagonism?

Anti-GIPR antibody
blocks GIPR

GLP-1 analog peptides
conjugated to antibody activate
GLP-1Rs

CR Med 2021 2DOI: (10.1016/j.xcrm.2021.100263)
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GIPR Antagonism?
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GIP receptor agonism versus antagonism




Role of GIPR in response to GLP-1

agonists
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GIPR KO on Body Composition

After >8 weeks HFD
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Global GIPR KO

After 21 Days of Daily Dosing
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Global GIPR KO

After 21 Days of Daily Dosing
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GLP-1 plus GIP
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Chronic disease treatment versus “one
and done”




Surgery vs Pharmacology




Gene Therapy Route of Administration to
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Gene Therapy
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Gene Therapy
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Surgery vs Pharmacology
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