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Alnylam Forward Looking Statements

This presentation contains forward-looking statements, within the meaning of Section27A of the Securities Actof 1933 and Section
21E of the Securities Exchange Act of 1934. There are a number of important factors that could cause actual results to differ materially
from the results anticipated by these forward-looking statements. These important factors include our ability to discover and develop
novel drug candidates and delivery approaches and successfully demonstrate the efficacy and safety of our product candidates,
including lumasiran; pre-clinical and clinical results for our product candidates, including lumasiran; actions or advice of regulatory
agencies, including with respectto lumasiran; delays, interruptions or failures in the manufacture and supply of our productcandidates;
our ability to obtain, maintain and protectintellectual property, enforce our intellectual propertyrights and defend our patent portfolio;
the timing of regulatory submissionsforour product candidates, including lumasiran, and our ability to obtain and maintain regulatory
approval, pricing and reimbursementfor such products, including lumasiran; our progress in establishing a commercial and ex-United
States infrastructure; our ability to successfully launch, market and sell our approved products globally, including lumasiran if approved
by regulatory agencies; competitionfrom others using similar technology and developing products for similar uses; as well as those
risks more fully discussedin our mostrecentreporton Form10-Q under t he ¢ ap tlfooeror niniR of thése flacdocsbro r s
risks materialize, or if any underlying assumptions prove incorrect, our actual results, performance or achievements may vary
materially from any future results, performance or achievements expressed or implied by these forward-looking statements. The safety
and efficacy of lumasiran are being evaluated in the ILLUMINATE Phase 3 program and have not yet been reviewed by the FDA, EMA
or any other regulatory agency. All forward-looking statements speak only as of the date of this presentation and, exceptas required by
law, we undertake no obligation to update such statements.
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RNAI Therapeutics: New Class of Innovative Medicines
Clinically Proven Approach with Transformational Potential

Nobel Prize-winning science

Silenceanygenein genome

Potent and durable mechanism of action

Productenginefor sustainable pipeline

Now commercial




Alnylam Clinical Development Pipeline

Focused in 4 Strategic Therapeutic Areas (STArs):
. Genetic Medicines

. Hepatic Infectious Diseases

onpc:ttr04

(patisiran) jagmees i

Givosiran
Patisiran
Ftusiran
Inclisiran
Lumasiran
Vutrisiran

Cemdisiran

Cemdisiran/Pozelimab
Combo*

ALN-AATO2

ALN-HBV02
(VIR-2218)

ALN-AGT

1 POC, proof of concept i defined as having demonstrated target gene knockdown and/or additional evidence of activity in clinical studies

. Cardio-Metabolic Diseases

CNS/Ocular Diseases

hATTR Amyloidosis?

Acute Hepatic Porphyria

ATTR Amyloidosis
Label Expansion

Hemophiliaand Rare
Bleeding Disorders

Hypercholesterolemia

Primary HyperoxaluriaType 1

ATTR Amyloidosis

Complement-Mediated
Diseases

Complement-Mediated
Diseases

Alpha-1Liver Disease

Hepatitis B Virus Infection

Hypertension
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BREAKTHROUGH
DESIGNATION

EARLY STAGE

(IND or CTA Filed-Phase 2)

O¢ O¢ O¢ O¢ O«

LATE STAGE

(Phase 2-Phase 4)
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REGISTRATION/
COMMERCIALS3

O« O«

COMMERCIAL
RIGHTS

Global
Global
Global

15-30% royalties

Milestones & up to
20% royalties

Global

Global

50-50
Milestone/Royalty

Global

50-50 option rights
post-Phase 2

Global

2 Approv ed in the U.S. and Canada for the polyneuropathy of hAATTR amyloidosis in adults, in the EU and Switzerland for the treatment of hATTR amyloidosis in adults withstage 1 or stage 2 polyneuropathy, and in Japanfor the treatment of transthyretin (TTR) type famlial amyloidosis

with poly neuropathy

2 Includes marketing application submissions

4 Cemdisiran is currently in Phase 2 development and pozelimab is currently in Phase 1 development; Alnylam and Regeneron are evaluating potential combinations of these two investigational therapeutics

As of October 2019
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Primary Hyperoxaluria Type 1

Rare Genetic Disorder of Increased Endogenous Oxalate Synthesis

Primary Hyperoxaluria Type 1 (PH1):

A Due to defect in liver peroxisomal enzyme (@ g A RS EOY R, o
alanine:glyoxylate aminotransferase (AGT) Oxalate Synthesis in PH12 |@ When AGTis deficient, giyoxylate cannotbs
metabolized to glycine

g Gly oxylate is instead converted to ox alate

A Phenotype varies significantly in patients and may

Oxalate initially deposits and accumulates irj the

present at any age, typically in childhood Praateg)  Manie kidney's
Glycolate
A Prevalence of PH1: 1-3/1,000,000 in Europe! and ~ :>?G(T< /<3°
Glycine
32/1,000,000 in Middle East? ' GG'WQ e
L | QjLDH \GR
Pathophysiology?: Peroxisome o N f
Oxalate Glycolate
A Overproduction of oxalate results in insoluble
calcium oxalate crystals leading to urolithiasis, o
nephrocalcinosis, and kidney failure [ Kidney |
A Disease course ultimately leads to multi-organ Caloium oxalate sone
damage from systemic oxalosis

No therapies are approved for treatment of PH1

1. CochatP, et al. New Engl JMed. 2013. 2. AbumwaisJQ, et al. Saudi JKid Dis Transpl.2012. 3. Cochat P. Kidney Int. 1999.
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PrimaryHyperoxaluria

Elaine Worcester, MD
University of Chicago,
Chicago, lllinois, USA




Secondary Hyperoxaluria:

Disorder caused by excess absorption of
oxalate in the Gl tract

*  Enteric: due to underlying Gl disorders
+ Idiopathic: due to an unknown cause

Primary Hyperoxalune:
Orphan genetic disorder
caused by endogenous

excess production of
oxalate in the liver

Kidney Damage and Inflammation

* Crystal deposition in parenchyma
Kidney Impoirment

* Kidney is unable to filter (dechining eGFR)
* Oxalate ts measured in plasma

production @xalateby the liver.
Oxalate is toxic and cannot be de
in the human body.

The kidney must excrete oxalate. k,
Oxalate is poorly soluble and calcium
oxalate crystals form in the kidneys
leading to stones and kidney failure

Kidney Stones
« Excreted or removed
* Oxalate is measured in the urine

la

' Urnnary
Fecal Excretion Excretion

Hyperoxaluria is an under-recognised metabolic disorder characterzed by markedly elevated urinary oxalate levels.
{lustration adapted from Coe, Fred. "Control of Urine Oxalate Excretion.” Kidneystones.uchicago.edu. University of
Chicago, kidneystones.uchicago.edu/control-of-urine-oxalate-excretion. March 2017.
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Genetic defects in glyoxylate metabolism resulting in the three
types of primary hyperoxaluria (PH)

PH1 (80% of cases)
Absence or decreased

L-glycerate aCt|V|ty Of AGT
GRHPR
SerineAGTHydroxypyruvate ————  » Hydroxypyruvate —3&» D-glycerate P H 2 (10% Of CaSGS)
PH1 Absence or decreased

Pyruvate Alanine
:>55J< e PH2 activity of GRHPR

LDH
Glycine Glymylate e = o o — — —_ Glyoxylate ‘—+ Oxalate
Gg\ Y A?F GRHPR

i Chyeotste PH3 (5% of cases)
Absence of HOGA
Gly}colate
GRHPR
HOGA
Hydroxyproline ——3» 4-OH-oxoglutate —3¢— Pyruvate + Glyoxylate
PH3

AGT Alanine:glyoxylatminotransferase

GRHPR Glyoxalateductase/
hydroxypyruvateductase

HOGA 4-hydroxy2-oxoglutarate aldolase

Prevalence data from Rare Kidney Stone Consortium /




Prevalence of PH1

PH1 prevalence Estirrj\ated prevalence rate (per 10°) #1°
estimated a{3l 4

cases/millionpeople .
in Europe. e :\s‘:-:-z:-ge.—;m:. s

France . 2.32

S OIXIAILIEUROPE

. 201m
.~ 947 PH Patients
21 Countries

ermany

Prevalenceis increaseﬁa,y
In countries with high
rates of consanguineous
marriages, such as the
Middle East, Pakistan and
North Africa.

- 1.62

PH1causes about

1-2% of pediatric ESRD
iIn Europe, but17%in ,

Tunisia.

OxalEuropsata, thanks toGdirelfs




B Chronic kidney disease, stages 1to 3

Nephrocalcinosis | Ona

late crystal in kidney
Bone
Hean

Tissues
Blood

Bone
Heart
Tissues

Blood ———-—},,/ “}1

_ Dialysis

00chaad?um%|v| 369

Stages
of
disease
in PH1

:649.2013




Patterns of presentation of PH

. Infantil®xalosi6%) witmephrocalcings$alure to thrive, UTI. ESRD mean age 3 yr.
. Childhood (30%) with frequent kidney stones, chronic kidney disease

1
2
3.
4
5

Stone formation in adulthood (30%)

. Recurrence after transplant for ESRD of unknown cause (10%)

Diagnosis after family screening (13%)

Age at time of first symptom and diagnosis

Variation in presentation may be due to t
of gene mutation. There may also be effe
environment or diseas®lifying genes.

' : . S ' : Diagnosis (PH2)
. ‘ - First Symptom (PH2)

Diagnosis (PH1)
First Symptom (PH1)

5-99 10-149 15-19,9 20-39,9 40and >




Range of oxalate excretion in PH1

Fig. 1 Range of oxalate excre-
tion from the four 24 h urines
collected by each subject. Poinis
represent means and error

bars £25D0s. The apen diamond
15 the average of all 27 subjects,
closed triangles are subjects
taking pyridoxine, and open
sguares are subjects not taking
pyridoxine

A Taking pyridoxine

Oxalate excretion (mmolf24h/1.73m?)

35

3.0

25

2.0

1.5

1.0

0.5

0.0

+ 44{%T,

e

0 123 45 6 7 8 9 1011121314 15 16 17 18 19 20 21 22 23 24 25 26 27
Subject

One subjecteach of PH2 and PH3 included ~ Mobley etal Urolithiasis 44: 333, 2016




Urine oxalate:creatinine ratios from patients> 5 years old
(Normal < 50 at age 5, < 25 by age 20)

300 4
Mean
e T edian
':O: °
® 2004
E  — 3
s 8
gL ’
» o 150
b 2 -
e 3
A P (e}
=
Pl o (o]
O 1001 ! g %
0
50 - [ l 1
O T 1
Others (N=5302) All PH (N=35) PH1 (N=18) PH2 (N=10) PH3 (N=7)

Figure 3. Box and whisker plot of oxalate:creatinine ratios from patients aged five years or over, stratified according to diagnosis
(PHI, PH2, PH3, all PH and 'Others’). The circle represents the mean, the horizontal line the median, the box the interquartile range,
the whiskers the 2.5th and 97.5th percentiles and the diamonds the 24 patients from the "others’ group with grossly elevated results.
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Family Screening

Symptoms at time of diagnosis

Nephrocalcinosis Calculi

MPH1 WPH2 WPH3

Median age at symptom o#sgtdrs
Early diagnosis facilitates treatme

decrease stonesepihrocalcincsms]
delay ESRD.

ESRD at diagnosi
< 18yro 34Y%
> 18yro 74Y%

UTl

ESRD

D

ntto

SIS

[ A




25 yrold man presented with severe acute kidney

failure after strenuous exercise
Normal kidney function 3 months earlier, no clinical history of stones

Kidney biopsy

ElReshagt al. Saudi J KidDenpl2016




N=

Free of ESRD (%)

ESRD in PrimaryHyperoxaluria

409 patients (73% with PH1)112 patients presented with ESRD:

PH1 35%
o : PH2 10%
Renal survival in 297 patients PH3 O
without ESRD at diagnosis
B
100 - 100 -
80 - 3 80 -
60 T:E 60
E
40 0 40 -
g
20 A @ 20 1 HR=13.2 (95% CI 3.2-54.4) PH1
id P<0.001
ﬂ T L 1 I:} L] T ]
0 10 20 30 0 10 20 30
Years after diagnosis Years after diagnosis
Survival estimate (no. at risk) PH type Survival estimale (no. at risk)
100 (298) 84 (95) 61(39) 43 (16) PH1 100(192)  79(75) 51 (26) 27 (8)
PH2 100 (35) 100 (12) 92 (9) 92 (T)
PH3 100 (38) 95 (8) 95 (4) 95 (1)

Zhao et al. CJASN 11:119, 2016, Rare Kidney Stone Consortium /




Prognosis for renal survival among patients with
Primary Hyperoxaluria

Baseline urine oxalate excretiunaiday
(Normal < 0.5nmolday)

c
100
3 80
v
B0
)
- 4
= 0
o 20
-t 1 HR=3.4 (95% Cl 1.4-7.9)
L P=0.005 2.4
0 ' : .
0 10 20 30
Years after diagnosis
UIOX] Survival estimate (no. at risk)
<1.1 100 (42) 96 (7) 96 (1) -
1.1-=1.6 100 (42) 95 (8) 95 (3) 85 (2)
16-<2.4 100 (42) 91 (19) 73 (10) 85 (8)
224 100 (42) 85 (19) 42 (8) 23 (2)

In PH patients who did
not have ESRD at the
time of diagnosis,
prognosis was related
to oxalate excretion.

Mortality is much higher in
patients with ESRD

Zhao et al CJASN 2016

%




Outcome of PH1 correlates with AGXT mutation type

Patient survival in the

MM
OxalEuropeCohort [ ‘ MN
_ e T, NN —
(n=526) o P H G1TORM
o : LRk _ G170RM
~— Ihﬁh A | | GITORIG170R
0.5 H—*«:w;‘ z 0.6 1 My Hole /
£ pe- " = 1 |
g .E $ Ty !
2 04- o ' L
Eo 0.4 . . --I..1 |
0.2 ' |
= —
0o 02- . —1 |
T T T | L
o 20 40 &0 80 |"|_ .
Age (years) 0.0 | —
| | | I | | I
0 10 20 30 40 50 60 70

Age at ESRD was higher for
Those with at least one
Mutated G170R allele

Age at ESAD (years)

Figure 2 |Censored Kaplan-Meier curves for age at onset of end-

stage renal disease (ESRD) for each genotype dass. Data were
available for 355 patients; log-rank test Pwvalue < 0.001.

Mandrilet al KI 86:1197,2014




Organ involvement byxalosisin PH1
with kidney failure

Oxalosisccurs when oxalate excretion by the kidney cannot keep up with production

Always Kidney  Stones)ephrocalcinosis
Frequent Bone Fractures, bone pain, poor grov
Eyes Vision loss
Often Arteries Calcification
Heart Heart failure, abnormaithm

enlargement
Thyroid Hypothyroidism

Occasional Skin, nerves, muscle, bowel, joints







