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Glucagon-like peptide-1 as the
Backbone of the Pipeline for Gut
Hormone-based Obesity Treatments

GLP-1 glucagon like peptide-1,

GIP glucose-dependent insulinotropic
polypeptide, PYY peptide YY, NN: Novo
Nordisk, *completed phase 3 trials for
obesity.

GLP-1 agonists

GLP-1 Injectable
© Semaglutide 7.2mg - NN

GLP-1 Oral

© Semaglutide 50mg* - NN
© Orforglipron - ELi Lilly

© Danulipron - Pfizer

© C1996 - Carmot Therapeutics

Key:

© Phase 3
© Phase 2
@ Phase 1

@ Pre clinical

GLP-1 + GIP agonists
© Tirzepatide* - Eli Lilly

@ 5C0-094 - Scohia Pharma GIP agonist
@ VK2735 oral/subcut - Viking

Therapeutics @ 1P6590 - Zealand
@ 7388 - Carmot Therapeutics Pharma

GLP-1 + GIP antagonist
© AMG 133 - Amgen

r
GLP-1 + GIP + Glucagon agonist

© Retatrutide - ELi Lilly
@ HM15211 - Hanmi Pharmaceutical

GLP-1 + glucagon agonists
© Survodutide - Boehringer

Ingetheim lucagon agonis ‘
© Efinopegdutide - Hanmi -

Pharmaceutical D HM15136 m ‘
© Mazdutide - Eli Lilly | Pharmaceutica
© Pemvidutide ALT-801 -

Altimmune

amylin agonists

© Cagrilintide- NN
(IVERTTELVITSS  GLP-1 + amylin agonists
agonist -Eli Lilly © CagriSema - NN
griSema
© 1P§396 - Zealand © 0ral amycretin - NN
Pharma

© A7D6234 -
AstraZeneca

PYY agonists GLP-1 + PYY agonists
© NNCO165-1875 + Semaglutide
© NNCD0165-1875 - NN CNN

(L NUICEEET YRR @ NNCO165-1562 + Semaglutide
© V-14 - Zihipp CWN

Melson E, et al, Int J Obes 2024



Surface Representations of the Receptors for GIP and GLP-1

Tirzepatide

+ Tirzepatide is a multi-functional peptide
based on the native GIP peptide
sequence, modified to bind to both GIPR
and GLP-1R

* Tirzepatide is a 39 amino acid linear
peptide and includes a C20 fatty diacid
moiety

* Tirzepatide has a mean half-life of
approximately 5 days (116.7 hours),
enabling once-weekly dosing

* More active on GIPR vs GLP-1R for
production of cAMP

* Less GLP-1R downregulation vs GLP-1

e===s Salt bridges  essss Hydrogen bonds wme P stacking e=mms \/an der Waals interactions

Most hydrophilic regions in white, most hydrophobic regions in orange to red. ECD, extracellular domain; ECL, extracellular loop; GCGR,
glucagon receptor; TM, transmembrane domain.

Zhao F et al. Nat Comm 2023



The Incretin Co-agonist Tirzepatide Requires GIPR for Insulin

Secretion from Human lslets
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5 0
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Kimberley El et al, Nat Metab 2023



Change from Baseline in HbA1c Compared with Placebo:
A Network Meta-analysis of 40 Trials (26,490 patients)

Comparison: other vs '‘Placebo’

Treatment (Random Effects Model) MD 95% Cl T Insulin secretion

T Insulin sensitivity
Tirzepatide 15 mg - -2.00 [-2.22; -1.78] d Glucagon levels
Tirzepatide 10 mg —— -1.86 [-2.09; -1.63]
Tirzepatide 5 mg —— -1.63 [-1.87; -1.39]
Basal insulin + SU -1.62 [-2.36; -0.88]
iDegLira —— -1.60 [-1.88; -1.33] Treatments are presented
Basal-bolus insulin -1.60 [-2.22; -0.98] according to their effect estimate
iGlarLixi —il— -1.52 [-1.82; -1.22] compared with placebo. Effect
SGLT2i + GLP-1 RA —l— -1.31 [-1.71; -0.91] sizes are presented as mean
BIAsp30 -1.25 [-1.87; -0.63] difference (MD) and 95%
Semaglutide 2 mg = -1.19 [-1.78; -0.59] confidence intervals (Cl).
Dulaglutide 4.5 mg —— -1.11 [-1.51; -0.70]
Dulaglutide 3 mg —il— -1.00 [-1.41; -0.59] New GLP-1RA-based treatments
Basal insulin -0.90 [-1.16; -0.65] are highlighted in black, other
GLP-1 RA -0.89 [-1.13; -0.64] treatments in grey.
SGLT2i -~ -0.46 [-0.86; -0.06]

25 -2 15 -1 -05 O
HbA1c difference (%)

BIAsp30, biphasic insulin aspart 30/70; GLP-1 RA, glucagon-like peptide-1 receptor agonists;
SGLT2i, sodium glucose cotransporter-2 inhibitors, (SGLT-2i); SU, sulfonylurea. Caruso |. Di Gioia L. Di Molfetta S. et al. eClinicalMedicine 2023



Early Fasting Serum Glucose Reduction With Tirzepatide and Late Metabolic
Outcomes in Type 2 Diabetes: A Post Hoc Analysis of the SURPASS Trials

/ Early Glycemic Response SURPASS 1-4 Trials\

FSG reduction at Week 4: N=3676

W <20% (non-early responder \
N\ ( Y responder) 49.8%

50.2%

220% (early responder)
- O
i ion: [ ] [ 4 ‘
On tirzepatide treatment . 54% male . 46% female

HbA1c and weight change from baseline at Week 40/42:

Baseline Change

HbA1c N 8.1 20 §
) moss 26§

Baseline Change

O Weight \ 936 -10% §
ko) g o1 1%

Early glucose response
Changes in Cardiometabolic Parameters at Week 40/42: resulted in better longer term

Baseline Change

[ seP W 12 6 §
\G_émmg) mo ooy

Baseline  Change metabolic outcomes

6 W 157 -19% §
(mg/dL) mm 169 23%

Giorgino F et al, Diabetes Care 2025




Early Weight Reduction With Tirzepatide and Late Metabolic Outcomes in
People With Type 2 Diabetes: A Post Hoc Analysis of the SURPASS Trials

/ Early Weight Response SURPASS 1-5 Trials\

Weight reduction at Week 8: N=4121
N <5% (non-early responder) okl \§
B 5% (early responder) \ 69.3%
ANt

P i T [ ] .
Patient Population: SN 55% male W 45% female
On tirzepatide treatment . 50% male . 50% female

Baseline Change

O weight N 943 8% §
(ko) B 800 -15% @

Baseline Change

HbAlc N 84 22 §
(%) g s2 25§

Early weight reduction

Changes in Cardiometabolic Parameters at Week 40/42: resulted in better longer term
Baseline Change Baseline Change metabolic outcomes
E SBP N\ 132 6 § 6 N 164 -18% §
K\B_ (mmHg) pm 132 s § (mg/dL) pm 156 -28% §
Giorgino F et al, Diabetes Care 2025




Venn Diagram of Early responders in (A) Fasting Serum Glucose or (B)
Body Weight or (C) Both in Tirzepatide-treated Participants

B

220% FSG reduction at Week 4 ¢ 25% weight reduction at Week 8

N=511 (14%)

N=1180 (32%) N=658 (18%)

Note: 9 participants with missing data
Participant population

Participant population

[ ) [ ] [ ] [ ]
T 56% ﬁt 44% w 49% lﬁ 51%

Age: 58 years 77% White Age: 58 years
Diabetes duration: 9 yr 52% Hispanic/Latino

Participant population

[ ] [ ]
bnug% int 51%

Age: 59 years 84% White
Diabetes duration: 9 yr 46% Hispanic/Latino

83% White
Diabetes duration: 9 yr 50% Hispanic/Latino

HbA1c and weight change from

HbA1c and weight change from
baseline at Week 40/42

HbA1c and weight change from
baseline at Week 40/42

baseline at Week 40/42

Baseline Change

Baseline Change

Baseline Change
HbA1c HbA1c HbA1c
%) 86 | -25 & o 84 |27 % %) 79 | 228
OBWeight OB\Weight OB\Weight
.‘ (i;g) 932 | 8% § .‘ (i;q) 889 |-16% & .‘ (i'gg) 890 | -15% &

N=3645

Note: 31 participants with missing data L. )
Giorgino F et al, Diabetes Care 2025



L'azione del GIP sul rene puo rafforzare I'effetto nefroprotettivo del
GLP-1RA?

a. No

b. Si

c. Si, ma solo nei soggetti obesi

d. Si, ma solo nei soggetti marcatamente iperglicemici



The Actions of GIP and GLP1 in the
Heart Cardiovascular and Renal Systems

1 Cardioprotection

™ Myocardial contractility
T Heart rate

1 Glucose uptake

Blood vessel

Endothelial cell VSMC

______________________________________________

| .| 1 Vasodilation and NO production || ¥ Macrophage-driven inflammation
: 1| ¥ Systemic inflammation Y Foam cell formation

: ' | ¥ Foam cell formation L VSMC proliferation

f | V Arterial remodelling

________________________

Glomerulus

Efferent
arteriole

. | ® Nephroprotection

. | * Sodium and water excretion

i | ¥ Blood pressure [ GIPR
i

|

¥ Albumin excretion [ GLPIR

Afferent
arteriole ---------------~-~-~-~-~———- . Hammoud R & Drucker DJ, Nat Rev Endocrinol 2023



Putative Mechanisms of the Renal

Benefits of Tirzepatide A

{ Hyperglycemia
-1.87% t0-2.59%
HbAl1c

J Inflammation
! hsCRP, | YKL-40,
L ICAM-1, ! leptin

T Hemodynamics (?)
TNHE3 (GLP-1RA)
L AT-ll (GLP-1RA)
acute eGFR drop—eGFR
stabilization (TZP)

d Fibrosis (?)
2 (GLP-1RA)
% % [ toxda ?
5 & < xidative stress (?)
2 0D (GLP-1RA)
S %%
S e > 1 Atherosclerosis (?)
2 2\ (GIPRA, GLP-1RA)
> ©
Y .
N\

! Body weight
-7t0-14%

J Insulin resistance

{ HOMA-IR
J fasting insulin
T adiponectin
TIGFBP-1 + IGFBP-2

{ Systolic Blood
Pressure

apoB, apolipoprotein B; apoClll; apolipoprotein CllII; AT-Il, angiotensin Il; CKD, chronic kidney disease;

eGFR, estimated glomerular filiration rate; GIPRA, glucose-dependent insulinotropic polypeptide
receptor agonist; GLP-1RA, glucagon-like peptide-1 receptor agonist; HoAlc, glycated hemoglobin;
HDL, high denisity lipoprotein cholesterol; HOMA-IR, Homeostatic Model Assessment for Insulin
Resistance; hsCRP, high sensitivity C-reactive protein; ICAM-1, intercellular adhesion molecule 1;
IGFBP-1, insulin growth factor binding protein-1; IGFBP-2, insulin growth factor binding protein-2; LDL,
low density lipoprotein cholesterol; NHE3, sodium-hydrogen exchanger 3; TZP, tirzepatide; VLDL, very
low density lipoprotein; YKL-40, also known as chitinase-3 like-protein-1.

4 Atherogenic
Dyslipidemia
l triglycerides
JVLDL, {HDL,
l total cholesterol,
I smallLDL, | apoB,
4 apoCllil

Caruso | & Giorgino F. Endocrine 2024

-1.3t0 -5.1 mmHg
(TZP5mg)

-1.7 10 -6.5 mmHg
(TZP10mg)

-3.1 to-11.5 mmHg
(TZP15mg)




Mediation Analysis Exploring Potential Effects of Tirzepatide on UACR in
the Pooled SURPASS-1, 3, 4, and 5 Trials

B/L UACR Covariates

N

54.1%**

Y

RIS 8.6%

P
s
21 .7°/o*fz “+"15.6%**
e
A
-~ ,, ."'.
» sl

Weight HbA.

VAR VAR

B/L weight Covariates || B/L HbA«c Covariates

The total potential indirect effect of Tirzepatide was 45.9%.

Indirect paths are denoted by solid, dotted, or dashed lines to depict the full modeled relationship from TZP to change in
UACR: Solid lines depict TZP!weight!UACR; dashed lines depict TZP ! HbA! UACR; and dotted lines depict TZP ! weight !
HbA! UACR. Only participants with nonmissing baseline and week 40/42 value of the response variable were included in
analysis (n = 2,978). Each analysis model was adjusted for study identifier, sex, country, treatment, and baseline outcome

variable and weighted using inverse probability of treatment weights. **P < 0.001. B/L, baseline. Apperloo et al. Diabetes Care 2025



Clinical Outcomes with Tirzepatide or GLP1-RAs in T2D

Favors Favors
Outcome AHR (95% Cl) tirzepatide : GLP-1RA
Primary 5
All-cause mortality 0.58 (0.45-0.75) [
Secondary
MACE 0.80(0.71-0.91) ——
MACE and all-cause mortality 0.76 (0.68-0.84) ——
Kidney events 0.52 (0.37-0.73) B
AKI 0.78 (0.70-0.88) ——
MAKE 0.54 (0.44-0.67) ]
DI.4 018 1|.0 1|.2 ll.E- 2.|0 2[4
AHR (95% Cl)

Retrospective cohort study using the US Collaborative Network of TriNetX data collected on individuals with
T2D aged 218 years initiating tirzepatide or GLP-1 RA between June 1, 2022, and June 30, 2023; without stage
5 CKD or kidney failure at baseline; and without Ml or stroke within 60 days of drug initiation.

14834 patients with tirzepatide, 125474 with GLP-1 RAs
Median (IQR) follow-up of 10.5 (5.2-15.7) months Chuang MH et al, JAMA Netw Open. 2024
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Change from Baseline in Body Weight Compared with Placebo:
A Network Meta-analysis of 40 Trials (26,490 patients)

Comparison: other vs 'Placebo’

Treatment (Random Effects Model) MD 95% CI
Tirzepatide 15 mg -10.08 [-10.45; -9.72]
Tirzepatide 10 mg -8.27 [-8.66; -7.88]
SGLT2i + GLP-1 RA E -5.47 [-6.16; -4.79]
Tirzepatide 5 mg -5.45 [-5.85; -5.06]
Dulaglutide 4.5 mg -3.61 [-4.08; -3.15] Treatments are presented
Semaglutide 2 mg . -3.53 [-4.36; -2.70] according to their effect estimate
SGLT2i -3.44 [-4.11;-2.77] compared with placebo. Effect
Dulaglutide 3 mg -3.16 [-3.62; -2.69] sizes are presented as mean
GLP-1 RA -2.63 [-2.96; -2.29] difference (MD) and 95%
iGlarLixi E 0.05 [-0.37; 0.46] confidence intervals (CI).
iDegLira 0.10 [-0.34; 0.54]
Basal insulin 1.52 [ 1.13; 1.91] New GLP-1RA-based treatments
Basal insulin + SU 1.65 [ 0.02; 3.27] are highlighted in black, other
BlAsp30 1.95 [ 1.10; 2.79] treatments in grey.
Basal-bolus insulin | l I 3.60 [ 2.66; 4.54]

-10 -5 0 )

BW difference (kg)

BlAsp30, biphasic insulin aspart 30/70; BW, body weight; GLP-1 RA, glucagon-like peptide-1
receptor agonists; SGLT2i, sodium glucose cotransporter-2 inhibitors, (SGLT-2i); SU, . . . .. ..
sulfonylurea. Caruso |, Di Gioia L, Di Molfetta S, et al, eClinicalMedicine 2023



Nausea and Vomiting Compared with Placebo:
A Network Meta-analysis of 40 Trials (26,490 patients)

Comparison: other vs 'Placebo’

Treatment (Random Effects Model) MD 95% CI
BIASD30 0.03 [0.00; 0.54] Comparison: other vs 'Placebo’
sp : .00; 0. 0
Basal insulin L 0.34 [0.21: 0.56] Treatment (Random Effects Model) MD 95% CI
ggﬁ#gﬁ Hg %gg? ;?g} Basal insulin 0.50 [0.29; 0.88]
SGLT2i + GLP-1 RA - 2.09 [0.72; 6.05] iDeglira — il 1.24 [0-665 2.33]
iGlarLixi L 2.18 [1.26; 3.79] iGlarLixi —i— 1.92 [1.02; 3.60]
Tirzepatide 5 mg | 2.49 [1.61; 3.87] Tirzepatide 5 mg —il— 2.23 [1.36; 3.66]
Semaglutide 2 mg 2 B 3.00 [1.32: 6.83] GLP-1RA 2.73 [1.66; 4.51]
GLP-1 RA 3.04 [1.94; 4.76] Semaglutide 2 mg L 3.20 [1.52;6.77]
Dulaglutide 3 mg . 3 3.70 [1.90; 7.20] Tirzepatide 10 mg —l— 3.38 [2.11;5.42]
Tirzepatide 10 mg m 3.84 [2.52; 5.84] Dulaglutide 3 mg —ll— 3.57 [1.88;6.75]
Dulaglutide 4.5 mg . 3 4.36 [2.25; 8.45] Dulaglutide 4.5 mg —l— 4.12 [2.19; 7.74]
Tirzepatide 15 mg 0 4.76 [3.16; 7.15] Tirzepatide 15 mg —l— 4.14 [2.60; 6.58]
| [ I | | | [ I
0.01 01 1 10 100 02 05 1 2 5
Nausea Vomiting

BIAsp30, biphasic insulin aspart 30/70; GLP-1 RA, glucagon-like peptide-1 receptor agonists;
SGLT2i, sodium glucose cotransporter-2 inhibitors, (SGLT-2i); SU, sulfonylurea. Caruso | Di Gioia L. Di Molfetta S, et al. eClinicalMedicine 2023



FAERS Database: Tirzepatide vs. GLP-1RA on selected AE

¢ Gastrointestinal Abdominal discomfort =
Pancreato-biliary Abdominal pain upper - :
¢ Eye-related Abdominal rigidity ; =
+ Thyroid-related — Constipation : ——
Diarrhoea -
Dyspepsia —f—
Early satiety -— :
— Eructation E —_—
w Flatulence ——
c o '
g Food poisoning 1 @
LW Gastroesophageal reflux disease ——
§ Gastrointestinal disorder i —
) , . : |
-é Impaired gastric emptying ! ©
< ( Nausea *
Vomiting - E
L Vomitin_g projectile @ :
Biliary colic !
[ Pancreatitis :
Pancreatitis necrotising :
L Diabetic retinopathy —— :
Medullary thyroid cancer ®
Thyroid mass —_—

AE, adverse events; GLP-1RA, glucagon-like
peptide-1 receptor agonists

Caruso | et al, J Endocrinol Invest 2024
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>
GLP-1RA better

2

3

ROR (95% Confidence Interval)




GIPRAs central anti-emetic effects

Systemically Circulating
delivered GIPRAs emetic stimuli

Vagally transmitted
emetic stimuli

Vagal afferent

GIP receptor _ Increased Inhibition of the
activation inhibitory tone emetic circuitry

Borner T, et al., Am J Physiol Endocrinol Metab. 2024



Tirzepatide reduces fat, calorie intake, and appetite in people with type 2 diabetes

Tirzepatide led to significant improvements over semaglutide and placebo on body

Adults with type 2 diabetes
weight and fat mass.

were randomized across

three groups and Body weight Fat mass
monitored for 28 weeks 5- 0T
ses ol — 0 (0%)
58 20 752 5.
=) g -5 @ o
Placebo > ESS 5.9 (-16.1%)
(n = 28) 258 -10- 28107 -
S o -9.7 (-26.5%)
'15 T T L T T T L T *%
Baseline5 9 13 17 21 2528 -15 - | - 0.002
Time (week) p=5
**p < 0.001 vs placebo; *p < 0.05 and *#p < 0.001 tirzepatide vs semaglutide. **p < 0.001 vs placebo.

Semaglutide . _ _ o . _ .
Tirzepatide and semaglutide similarly reduced fasting appetite and energy intake

1 mg . ey
(n = 45) during ad libitum lunch.
Calorie intake Satiety
1400 - 80 1
R 2
ﬁ = 1200 A fl—j E 60 -
. - = O [4y]
Tirzepatide ;‘_E 1000 A o 3 40 -
=
15 mg 2T gop A 3 Y "3(‘;’5} 20 -
(I’] = 48) w3 1 % wx it i
© 600 1— : : : ——
Baseline 8 16 28 Baseline5 9 13 17 21 2528
Time (week) Time (week)
*p < 0.05 and **p < 0.001 tirzepatide vs placebo; p < 0.05 and 'p < 0.001 Rating of satiety as measured by fasting visual analog score. *p < 0.05 tirzepatide vs
semaglutide vs placebo. placebo; Tp < 0.05 semaglutide vs placebo.

Heise T, et al, Diabetes Care 2023



Tirzepatide Induced a Thermogenic-like Amino Acid Profile
in Brown Adipose Tissue

Tirzepatide

Improved
Metabolic Health Samms RJ, et al, Mol Metab 2022




Tirzepatide and GIP Regulate Adipocyte Transcriptional Metabolic
Pathways both Overlapping and Distinct from Insulin Signaling

TCA Cycle

1GIP
GIP+Ins
1GIP+ins oxaloacetate — citrate *
aconitate
(S)-malate malate hydratase Cis-Aconitate
dehydrogenase
aconitate TGIP
hydratase 1 GIP+Insulin
fumarate D-threo-isocitrate
1GIP succinate isocitrate TGP
AGIP+Ins dehydrogenase dehydrogenase 1GIP+Ins
succinate Succinate-CoA 2-oxoglutarate
ligase
2-ketoglutarate
dehydrogenase
Succinyl-CoA PGIP
TGP 1GIP+Ins

Triglyceride Degradation

triacylglycerol carboxylic
lipase ester hydrolase

Triglyceride Biosynthesis

glycerol-3- . 1-acyl-glycerol- . 1,2-diacylglycerol-
phosphate 3-phosphate 3-phosphate LI
Glycerol-3-phosphate 1-acylglycerol-3-phosphate Jinsulin
O-acyltransferase O-acyltransferase . JGIP+Ins
e b hosphatidate phosphatase
M nsulin Jinsulin phosp phosp!
JGIP+Ins
2-di
diacylgl R
O-acyltransferase
. Non-amino-agyl
M nsulin group acyltransferase
A GIP+Ins

triacylglycerol

Oxidative Phosphorylation

/

JGIP
M dinsulin
AGIP+Ins

‘ ) 2-mono 1-mono
triacylglycerol
rlacylgly + diacylglycerol . acylglycerol acylglycerol

JGIP
JLlInsulin
L GIP+Ins

TGIP
Jinsulin
P GIP+Ins 2GIP =
1GIP acylglycerol 1GIP+Ins AGIP
Insuli & 1TGIP Jinsulin
JInsulin lipase 1 loalin LGIPsins LGIP+Ins 26IP
T GIP+Ins 1 GIP+Ins

Regmi A. et al, Cell Metab 2024 glycerol



Fasted and Fed Effects of Long-acting GIPR Agonism by
Tirzepatide Regulating Adipose Tissue Function

GIPR GIPR
agonism agonism
(post prandial) (post absorptive)
Enhanced nutrient partitioning Enhanced nutrient efflux from
into adipocytes adipocytes

R

1 glucose dependent 1 TG hydrolysis no glucose dependent 1 Lipolysis
insulin secretion 1 FFA uptake insulin secretion N FFA and
M Glucose uptake glycerol release
Long-acting GIPR agonism regulation of Long-acting GIPR agonism regulation of
plasma lipids and glucose under post- plasma lipid metabolism under
prandial/hyperglycemic conditions postabsorptive/fasted conditions

Regmi A. et al, Cell Metab 2024



Potrebbe essere utile bloccare il recettore del GIP?

a. Si

b.No

c. No, potrebbe anzi avere effetti metabolici negativi
d. Si, ma solo in presenza di un agonista del GLP-1R



Glucagon-like peptide-1 as the
Backbone of the Pipeline for Gut
Hormone-based Obesity Treatments

GLP-1 glucagon like peptide-1,

GIP glucose-dependent insulinotropic
polypeptide, PYY peptide YY, NN: Novo
Nordisk, *completed phase 3 trials for
obesity.

GLP-1 agonists

GLP-1 Injectable
© Semaglutide 7.2mg - NN

GLP-1 Oral

© Semaglutide 50mg* - NN
© Orforglipron - ELi Lilly

© Danulipron - Pfizer

© C1996 - Carmot Therapeutics

Key:

© Phase 3
© Phase 2
@ Phase 1

@ Pre clinical

GLP-1 + GIP agonists
© Tirzepatide* - Eli Lilly

@ 5C0-094 - Scohia Pharma GIP agonist
@ VK2735 oral/subcut - Viking

Therapeutics @ 1P6590 - Zealand
@ (7388 - Carmot Therapeutics Pharma

GLP-1 + GIP antagonist
© AMG 133 - Amgen

GLP-1 + GIP + Glucagon agonist

© Retatrutide - Elj Lilly
@ HM15211 - Hanmi Pharmaceutical

GLP-1 + glucagon agonists
© Survodutide - Boehringer
Ingelheim a00n agc
© Efinopegdutide - Hanmi '
Pharmaceutical M15136 m
© Mazdutide - Eli Lilly harma
© Pemvidutide ALT-801 -
Altimmune

amylin agonists

© Cagrilintide- NN
(IVERTTELVITSS  GLP-1 + amylin agonists
agonist -Eli Lilly © CagriSema - NN
griSema
© 1P§396 - Zealand © 0ral amycretin - NN
Pharma

© A7D6234 -
AstraZeneca

PYY agonists GLP-1 + PYY agonists
© NNCO165-1875 + Semaglutide
© NNCD0165-1875 - NN CNN

(L NUICEEET YRR @ NNCO165-1562 + Semaglutide
© V-14 - Zihipp CWN

Melson E, et al, Int J Obes 2024



Rationale for Antagonizing GIP Receptor

 Genome-wide association studies in humans show that the G/PR locus

contributes to body weight regulation (Berndt S | et al, Nat Genet 2013; Saxena R et
al, Nat. Genet 2010; Speliotes EK et al, Nat Genet 2010)

» GIP/GIPR knockout mice are protected from diet-induced obesity (DIO)
(Althage MC et al, J Biol Chem 2008; Miyawaki K et al, Nat Med 2002)

» Pharmacological inhibition of GIPR with anti-GIPR antibodies prevented

body weight gain in DIO mice and obese cynomolgus monkeys (Killion EA et
al, Sci Transl Med 2018)

» Bispecific molecules that antagonize GIPR and agonize GLP-1R pathways
led to decreases in body weight and improvements in metabolic
parameters in obese mice and monkeys (Lu SC et al, Cell Rep Med 2021)
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AMG 133 (Maridebart Cafraglutide)
Reduces Body Weight in Humans

single doses,
n = 6-7 for AMG 133 and n = 12 for placebo
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multiple doses,

n = 6-8 for AMG 133 and n = 6 for placebo
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Véniant MM, et al, Nat Metab 2024



To Agonize or Antagonize GIPR within GLP-1R Co-agonism for
Body Weight Reduction?

Drug

Semaglutide
(2.4 mg)

Tirzepatide
(15 mg)

Retatrutide
(8 mg)

AMG 133
(420 mg)

Participant
criteria

GLP-1R/
GLP-1R/GIPR GLP-1R Ag. /
Taraets GLP-1R Ag. GIPR/GcgR
g Dual Ag. Triple Ag. GIPR Ant.
A% BW RO _R0 -190 -14°
(week 12-13) 6% 8% 12% 14%
A% BW -15% -23% -24% -14%
(end of trial) 68 weeks 72 weeks 48 weeks 12 weeks
' Targetdosage

achieved No No No Yes
(at week 12)
Clinical trial
phase 3 3 3 1

Obesity Obesity Obesaty

w/o T2D w/o T2D w/o T2D

0besuty
w/o T2D

Safety Chronic tolera%
%k /

GLP-1 l o 21
L|m|t
fat mass
GIPR expansion

anﬁbody

Blas at
GLP-1R

Access to brain
MoA

modified from Novikoff A, et al, Trends Endocrinol Metab 2024



How GIP May Add in the Treatment
of Diabetes and Obesity

= Essential component of glucose-dependent insulin secretion = increased
contribution to glucose-lowering effect

= Potential direct effects and indirect effects on cardiovascular and renal
cells - further reduction of cardiovascular and renal events (?)

* Reduction of GLP-1RA-induced gastrointestinal side effects - improved
efficacy/tolerability profile

= Very promising results also when GIPR is blocked = importance of GIP
system in physiology and pharmacology

GIPR, glucose-dependent insulinotropic peptide receptor; GLP-1RA, glucagon-like peptide 1 receptor agonists.
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