How multispecific medicines are
transforming Amgen'’s pipeline

RAY DESHAIES, Senior Vice President, Amgen

Presentation to NASEM webinar series, “Advancing Drug Discovery”
18 September 2024

AMGEN



A Wave Of Transformative Innovation Is Sweeping Over
The Biopharmaceutical Indusiry
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Modified from Deshaies (2020) Nature, 580, 329-338 mN
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Biology Poses 4 Major Challenges to Drug Developers

1. Instability (low t, ,): Many candidate drugs have too
little persistence to have pharmacological impact

2. Redundancy: Biology is regulated by
parallel/overlapping mechanisms

3. Therapeutic Index: Protein targets of drugs are
expressed in multiple cell types

4. Druggability: We do not know how to modulate
function of many of the proteins that drive disease

Multispecifics enable us to overcome these challenges

AMGEN
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Multispecifics are the ladder that will enable us to reach
the ‘unharvested fruit’

Biotech Industry Biotech Indusiry
1990-2000 Low- 2020s
hanging
fruit picked

Many remaining targets
are redundant, have @
challenging therapeutic
index or are undruggable

INVESTING IN NEW TECHNOLOGIES WILL ENABLE US TO DRUG CHALLENGING TARGETS
AMGEN
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Four Major Classes of Mullispecific Medicines @ Amgen

Multi-Actives ‘Tetherbodies’ ‘Conditionals’ ‘Matchmakers’
combat redundancy enhance therapeutic enhance therapeutic recruit help to drug

index index difficult targets
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MULTISPECIFICS ENABLE US TO OVERCOME MAJOR CHALLENGES TO DRUG
DEVELOPMENT AMGEN
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GLP-1 AND GIP ARE TWO INCRETIN HORMONES WITH
NON-OVERLAPPING ROLES IN HUMAN PHYSIOLOGY

GLP-1
- GLP-1 is released from the intestinal L cells A Satiety
after a meal and binds to GLP-1 receptor

(GLP-1R)
- Analogs of GLP-1 are successfully marketed
for type 2 diabetes and obesity

— Liraglutide, Dulaglutide and Semaglutide

A Cardioprotection

’: )V Gastric emptying
G V¥ Glucose productign

. T A Insulin secretion

Modified from Campbell and Drucker, Cell Metabolism, 2013 17, 819-837 Am
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MariTide demonsirates the potential power of targeting
multiple mechanisms simultaneously

Multi- Actives

combat redundancy
GIPR antagonist antibody
Disease modulators /

A
4 A\

MariTide

N
GIPR GLP-1R

o4

Target Obesity

GLP-1 - like peptide

/

MULTISPECIFICS ENABLE US TO OVERCOME MAJOR CHALLENGES TO DRUG
DEVELOPMENT AMGEN
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MariTide Has Potential to Differentiate in Magnitude and
Time to Weight Loss

@D Danuglipron -7% (12wk, Ph1)
£ AMG 133 (280mg) -10% (12wk, Ph1)

CagriSema -15.6% )
Ve 32wk, Ph2) & 5 Orforglipron -14.7% (36wk, Ph2) #* Wegovy -14.9% (68wk, Ph3)

MariTide (420mg) £l Oral sema 50 mg -17.4% (68wk, Ph3)
-14.5% 12wk, Phl] & Survodutide -18.7% (46wk, Ph2)

Data are from separate analyses. . Tirzepaﬁde _225% (72Wk' Ph3)
Limitations of cross-trial comparisons apply /&y Retatrutide -24.2% (48W|(, Ph2)

N Engl J Med 2021; 384:989-1002.

N Engl J Med 2022; 387:205-216.

N Engl J Med 2023; 389:514-526.

Lancet 2023;402:705-719.

ADA 2023; 2023; 51-OR.

N Engl J Med 2023;389:877-888.

Lancet 2023; 402:720-730.

Diabetes Obes Metab 2023; 10:2805-2814.

72 76

Competitor data represents dose cohort with highest weight loss in obese patients AWN
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Olpasiran demonsirates the potential power of attaching
a ‘zip code’ to a medicine

‘Tetherbodies’

enhance therapeutic
index

Target Lp(a)

MULTISPECIFICS ENABLE US TO OVERCOME MAJOR CHALLENGES TO DRUG
DEVELOPMENT AMGEN
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Olpasiran: Seeking to Reduce Risk in High Lp(a) Population

- Lp(a) expressed by liver

P and ~ 20% of people have
nature medlC|ne The ’alaﬁhiugtun Post increased Lp(a) levels
A Friday January 7, 2022 - Epidemiology and genetic
Lipoprotein(a) is a type of studies show elevated
‘bad’ cholesterol you’ve Lp(a) is associated with
probably never heard of. CVD risk
Some doctors are out to _
change that. - Levels are genetically

determined and do not
change with diet or
exercise

- Approved drugs have no
or minor effects on Lp(a)

levels
AMGEN

Targeting lipoprotein(a) withsiRNA

Lp(a)= Lipoprotein(a); CVD= cardiovascular disease
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Profound Silencing of Lp(a) Expression with Olpasiran

A Percent Change in Lipoprotein(a) Concentration
-8 Placebo

Mean Percent Change

O'Donoghue et al. (2022).
N Engl J Med 387:1855-64
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AMG 193 shows the potential power of a medicine that
can only work in the presence of another factor

‘Conditionals’

enhance therapeutic
index

Target PRMT5

MULTISPECIFICS ENABLE US TO OVERCOME MAJOR CHALLENGES TO DRUG
DEVELOPMENT AMGEN

Provided September 18, 2024, as part of an oral presentation and is qualified by such, contains forward-looking statements, actual results may vary materially; Amgen disclaims any duty to update.
© 2024 Amgen Inc. All Rights Reserved



PRMT5: a candidate target in MTAP-deficient tumors

Protein
Frequently SAM .‘substrqte
deleted OO
Chr A Q_| \ ch
ol 11N WU RNNL TR SH m)
oY 2 MTA Z
@ é\‘? PRMT5

 PRMTS is synthetic lethal with MTAP loss
« MTA is a weak, competitive inhibitor with SAM binding to

PRMTS
« Global inhibition of PRMT5 has a small therapeutic index
C> - Discovering a molecular glue that binds selectively to the
MTA inhibited PRMT5:MTA complex offers an opportunity to
W o> widen the therapeutic index
SYEN
MTA = methylthioadenosine AmEN
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PRMT5: a candidate target in MTAP-deficient tumors

Protein
Frequently SAM O substrate
deleted \ ® ‘.
Chr —
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» weak ‘ 3 weak

P> 5>

'3'\> E{> ‘LOCKTAC’ mechanism
for a protein-metabolite
molecular glue .« 1y mE
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AMGEN’s DNA-encoded Libraries Enable Screening Of
Billions Of Compounds

Billions of DNA-tagged Enables us to screen for ...whose identities are
small molecules, all in a rare molecules that revealed by the
single test fube bind a target protein... sequence of the

unique DNA barcode

aftached to each one

Build DELs
from a massive library
of fragments

DEL= DNA encoded library

DNA ENCODED LIBRARIES ARE A CRITICAL TOOL FOR THE IDENTIFICATION OF NOVEL
MULTISPECIFIC SMALL MOLECULE THERAPIES
AMGEN
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DNA Encoded Library Enabled Discovery Of A
Multispecific That Selectively Targets PRMT5

Amgen PRMTS inhibitors bind AMG 193 has selective impact on
preferentially when MTA is present viability in cells that accumulate
MTA

=& HCT116 w/o MTA

101 L HCTI16+MTA — Selectivity is crifical
100 = First in clinic
POC - 10-20% of various
50 solid tumors are
0.01 MTA+
0
-3 -2 -1 0 1 2
AMG 193
Concentration
(UM)

Cryo-EM Structure of PRMTS5 bound to AMG PRMTSi and MTA

MTA = methylthioadenosine; PRMT5= protein arginine methyltransferase 5; WT= wild type AMN
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AMG 193: Change in Tumor Burden in Dose Exploration and Expansion at Active Doses
(800 mg QD, 1200 mg QD and 600 mg BID; N=76)

72 : Best Overall Response in Dose
T o Duration of Treatment . .
5 Exploration and Expansion at
56 .
2 Active Doses
5 48
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> — — — —
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20
I * denotes unconfirmed PR with potential fo confirm
§ at time of data cutoff. Assessments were performed
(35 P, Y O S O i ot vt e e o A A A A S A O G A AL 11111 BERERER l according to RECIST v1.1 based on local reads.
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o o o O O O O o o o o O O o o O o o o o o O O o m o O O o o o O O O o o o o O O o o o O O o o O O o O [eNololoNoNoNel o
O 0O 00000000 O O OO0 00000 Q0O OO0 0000000000000 00 00O O 00000000000 OO O 0O 00000 00O [l ololNo] . .
N P Y g N NN dd g R Al R Ad N A NN g R Nd AN AR AN RN NI TNNAITR RS /\ Patient withdrew mm PR
©
£
2 g 3 5. 8 3 5 e § 58 2 3 5 s linical progression
o8z b EsufU900035800s59858s0595808%50855280992299:88500800999¢%99%800s0089g85¢8¢ []Clinical progressio mm SD
S EBOLY50253850058688589 238588882 300E-8:c0R880382:52383:65033323¢5835888358£8¢@245¢ ,
T o4 o2 27 g 8 F & % % °§" E° 3 S tEEttE Gt g% 8" 2 —pTreatment Ongoing = PD
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Data cutoff: May 23, 2024

ACC, adenoid cystic carcinoma; AciCC, acinic cell carcinoma; AE, adverse event; BID, twice daily; BTC, biliary tfract cancer; CCA, cholangiocarcinoma; Cl, confidence inferval; cPR, confirmed partial response; CR, complete response; CRC, colorectal cancer; E/G,
esophageal/gastric tumors; GBM, glioblastoma multiforme; MESO, mesothelioma; NE, not evaluable; NET, neuroendocrine tumor; NSCLC, non-small cell lung cancer; PD, progressive disease; PDAC, pancreatic duct adenocarcinoma; P-EMC, pulmonary epithelial-myoepithelial
carcinoma: QD. once dailv. RCC. renal cell carcinoma; RECIST, Response Evaluation Criteria in Solid Tumors; SCT, Serfoli cell tumor; SD, stable disease; SLCT, Sertoli-Leydig cell tumor; uPR, unconfirmed partial response.
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Blinatumomab shows the power of what a ‘matchmaker’

medicine can do

‘Matchmakers’

recruit help to drug
difficult targets

CD3
) Bispecific
"» CD3 engager

Tumour
Antigen

Target Tumor Cell

MULTISPECIFICS ENABLE US TO OVERCOME MAJOR CHALLENGES TO DRUG

DEVELOPMENT

AMGEN
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Survival Rate for MRD-negative ALL Patients Treated with
‘Matchmaker’ Blinatumomab as Consolidation Therapy

100+
90
80
70+
60—
504

40
Ml FDA Approval 15 June 2024

204

~w— Blinatumomab

L—I—- Chemotherapy only

Percentage of Patients

Hazard ratio for death, 0.41 (95% Cl, 0.23-0.73)
104 P=0.002 by log-rank test

0 | | | I | | |
0 12 24 36 48 60 72 84

CD19
Litzow et al., 2024. N Engl J Med 391, 320-33 ALL Cell

Months since Randomization in Step 3

+FDA approval of BITE® molecule IMDELLTRA™ tarlatamalb-dlle for ES-SCLC on or after platinum-based chemo

AMGEN
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Induced Proximity: A General Approach to Drug
Difficult Targets

An induced proximity matchmaker Target outcomes (depending
medicine has two parts: on the nature of the effector):
Effector acts @B, . DEE1.rUC1|Dﬂ
EFFECTOR on target eq. Ligase, T cell
A

Effector

.-r Activation
% €9 Kinase

Inducek\
Proximity

binding
H Inactivation
eg. Phosphatase
Medicine

Target
binding

Relocalization

[ eg. Cytoskeleton

MULTISPECIFIC INDUCED PROXIMITY MOLECULES EXPAND THE DRUGGABLE GENOME BY
LEVERAGING THE CELL'S NATURAL POWERFUL MACHINERY

Provided September 18, 2024, as part of an oral presentation and is qualified by such, contains forward-looking statements, actual results may vary materially; Amgen disclaims any duty to update.
© 2024 Amgen Inc. All Rights Reserved



How are we going to discover and engineer
tomorrow’s multispecific medicines?
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AMGEN’s DNA-encoded Libraries Enable Screening Of
Billions Of Compounds

Billions of DNA-tagged Enables us to screen for ...whose identities are
small molecules, all in a rare molecules that revealed by the
single test fube bind a target protein... sequence of the

unique DNA barcode

aftached to each one

Build DELs
from a massive library
of fragments

DEL= DNA encoded library

DNA ENCODED LIBRARIES ARE A CRITICAL TOOL FOR THE IDENTIFICATION OF NOVEL
MULTISPECIFIC SMALL MOLECULE THERAPIES
AMGEN
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Generating Complex Multispecifics With UniDabs

Antibodies What we'd like to do

Variable ‘ , .
part heavy’ chain

pid “« . J U ‘ \/ H
/', \‘\
String together different shape-
binders in their natural state to

create multispecifics

‘ﬁ r What we'd end up with
) i ) Light chains pair randomly with
Antibodies bind shapes heavychains to yield a mess

Single (heavy) chain
mADbs solve the problem

~y

L

UniDabs

AMGEN
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Machine Learning (ML) & Generative Ariificial Intelligence
(GenAl) are Enabling Discovery of Better Biologics, Faster

Machine learning predicts GenAl gets us to molecules Putting it together and adding special
properties, enabling us to weed that humans can’t sauce (automation, process improvement)
out undesirables efficiently

1200
Antibody Viscosity
1507 Model 1000-. o
o : Predicts: ® 9
(& 800
>, 100 " o0 o
= = 600 @ o o
o i o——=
(&) E ...
o 50 400 o
Heag ] . . . .
> . Low o o o Oo_o
3 200 PY .._'.'_._..
0- -~ ° ° o
50 \x\r cIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII
Conc. mg/ml ': [
N
Viscosity: model 9 mutation interface redesign. _~3x faster fo
VS. measure Score: humans 5, GenAl 4. clinical candidate

We're winning, but not for long!!!
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What is the Status of the ‘4th Wave’ of Biopharma Innovation?

Wavel:

.S Defined molecules

© undefined Wave3s:

0 molecular target : :

o 9 Biologics Waved-:

é'.: Wave2: Multi-
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Rational Drug Discovery

Hemlibra, 2017
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The Fourth Wave of Transformative Biopharmacevutical
Innovation - Multispecific Drugs - Is Cresting!

2 35
2 /
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% 25 /
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— 15
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£
- 5
O
0
1995 2000 2005 2010 2015 2020 2025
Year
THE FUTURE IS HERE: 3 OF 105 NMEs IN 2017-18 WERE MULTISPECIFIC, BUT 8 OF 37 IN 2022!!!
Half of all multispecific approvals have happened since April 2021. 60% since 03/2020
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Thank youl!

AMGEN
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