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Item 7.01 Regulation FD Disclosure.

On September 28, 2021, Wave Life Sciences Ltd. (the “Company”) hosted an Analyst and Investor Research Webcast and shared a slide presentation
that is available on the “For Investors & Media” section of the Company’s website at http://ir.wavelifesciences.com/. This presentation is also furnished
as Exhibit 99.1 to this Current Report on Form 8-K.

In addition, on September 28, 2021, the Company issued a press release announcing the data presented during the Company’s Analyst and Investor
Research Webcast. A copy of the press release is furnished as Exhibit 99.2 to this Current Report on Form 8-K.

The information in this Item 7.01 is being furnished and shall not be deemed “filed” for purposes of Section 18 of the Securities Exchange Act of 1934,
as amended (the “Exchange Act”), or otherwise subject to the liabilities of that Section, nor shall it be deemed incorporated by reference into any
registration statement or other filing under the Securities Act of 1933, as amended, or the Exchange Act, except as shall be expressly set forth by specific
reference in such filing.

Item 9.01 Financial Statements and Exhibits.

(d) Exhibits

Exhibit No. Description
99.1 Analyst & Investor Research Webcast for Wave Life Sciences I.td. dated September 28, 2021
99.2 Press Release issued by Wave Life Sciences Ltd. dated September 28, 2021

104 Cover Page Interactive Data File (embedded within the Inline XBRL document)



SIGNATURES

Pursuant to the requirements of the Securities Exchange Act of 1934, the registrant has duly caused this report to be signed on its behalf by the
undersigned hereunto duly authorized.

WAVE LIFE SCIENCES LTD.

By: /s/ Paul B. Bolno, M.D.

Paul B. Bolno, M.D.
President and Chief Executive Officer

Date: September 28, 2021
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Forward-looking statements

This document contains forward-locking statements. All statements other than statements of historical facts contained in this
document, including statements regarding possible or assumed future results of operations, preclinical and clinical studies,
business strategies, research and development plans, collaborations and partnerships, regulatory activities and timing thereof,
competitive position, potential growth opportunities, use of proceeds and the effects of competition are forward-looking
statements. These statements involve known and unknown risks, uncertainties and other important factors that may cause
the actual results, performance or achievements of Wave Life Sciences Ltd. (the "Company™) to be materially different from
any future results, performance or achievements expressed or implied by the forward-looking statements. In some cases, you
can identify forward-looking statements by terms such as "may,” "will,” "should,” "expect,” “plan,” "aim,"” "anticipate,” "could,”
“intend,” "target,” "project,” "contemplate,” "believe,” "estimate,” "predict,” “potential” or "continue” or the negative of these
terms or other similar expressions. The forward-looking statements in this presentation are only predictions. The Company has
based these forward-locking statements largely on its current expectations and projections about future events and financial
trends that it believes may affect the Company's business, financial condition and results of operations, These forward-looking
statements speak only as of the date of this presentation and are subject to a number of risks, uncertainties and assumptions,
including those listed under Risk Factors in the Company’s Form 10-K and other filings with the SEC, some of which cannot be
predicted or quantified and some of which are beyond the Company’s control. The events and circumstances reflected in the
Company’s forward-looking statements may not be achieved or occur, and actual results could differ materially from those
projected in the forward-lecking statements. Moreover, the Company cperates in a dynamic industry and economy. Mew risk
factors and uncertainties may emerge from time to time, and it is not possible for management to predict all risk factors and
uncertainties that the Company may face. Except as required by applicable law, the Company does not plan to publicly update
or revise any forward-looking statements contained herein, whether as a result of any new information, future events,
changed circumstances or otherwise.

WAVE
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Opening Remarks
Paul Bolno, MD, MBA
President and CEO

WAVE



We are taking part in a genetic revolution

+ Greater understanding of genetic | = Wave is developing therapeutics to drug
drivers of disease and definition at the transcriptome to turn on, switch
molecular level off, or modulate expression of faulty

genes

+ =>6,000 genetically defined diseases

= Increase in genetic testing enabling

identification of individuals likely to DA o

benefit from treatment

Many diseases beyond ..I|]|]”||||]||| nm';

the reach of traditional R ittt ———r——— ;

treatments : ——
— Protein
T
WAVE- Sources: Shen et al, Genetics Research, 2015; HWopiing et o), Nat Rev Drug Discow, 2002; . :

genetcdiseaseioundation.ong



Strategic decision to intervene at RNA level

RNA-targeting therapeutics offer ideal balance of precision, durability, potency, and safety

Address underlying genetic Defined path to
drivers of disease commercialization

Durable effects to enable

Simplified delivery infrequent dosing

WAVE



Biological machinery in our cells can be harnessed to
treat genetic diseases

ARETTE AT

- Oligonucleotide- - Leverages exon skipping + Efficient editing of RNA
directed delivery of RNA machinery to restore a bases using endogenous
to regulate enzymes working transcript ADAR

_'r Endogenous
; F RNase H N\ AN \©
< BB

Endogenous '
"l kY

AGO2

Restored Reading Endogenous
Frame ADAR enzyme



PRISM Unlocking the body’s own ability to treat
genetic disease

DESIGN

Unigue ability to construct
single isomers and control
three structural features of
oligonuclectides to efficiently
engage biological machinery

OPTIMIZE

Provides the resolution to
ohserve this structural
interplay and understand how
it impacts key pharmacological
properties

Built-for-Purpose Candidates to Optimally Address Disease Biology
Silencing | Splicing | RNA Editing

WAVE



Wave is the leader in chirally-controlled rationally
designed stereopure oligonucleotides

Stereochemistry isa

Chirality matters: affects
pharmacelogy of
oligonucleotides in

vitro and in vivo

PRISM controls
stereochemistry
throughout drug discovery
and development process

Current therapeutics with chiral Increasingly recognized by leaders Enables design and optimization
backbone modifications: in nucleic acid therapeutics:

of fully-characterized, single-

<l isomer RNA therapeutics
Antisensa . . —ToR—
sligonucleotides HIRNA
Exon-skipping mMRANA
aligonucleotides therapeutics
1]l
RMNA guide

strands

Dominant IP portfolio and unique
manufacture and screen stereopure oligonucleotides

WAVE

Jamng wt ol NAR, 2071; Maaen, ot ol J021; Funder, Albaek ef 8. 2020



PRISM platform is continuously improving

gﬁﬁpmsn

Design &
optimize
PN chemistry
Stereachemistry

Choose
modality to
best address

genetic target

Machine
learning

Pradictive
modeling

Genetic code
carried by
RNA to

predict Silencing

sequence
4 Splicing

Editing

In vivo
modeals
Iterative

anahysis of

fn witre and
in ¢iva

outcomes

WAVE Continuous definition of design principles deployed across programs




Improvements in PRISM primary screen hit rates
accelerate drug discovery

Primary screen hit rates with silencing far above industry standard hit rates

Chemistry, PN stereochemistry &
machine learning optimization

100 -
80 - ® 80.0%
(2020 - current)

i
= 60
B ® 55.4%
o (2019)
I 40 4
] ® 32.9% Stereopure

20 -

Steregrandom @ 12,2%
u 1S

Chemistry improvements and PRISM advancement

WAVE All SOfERnS k] IFSC-0erhved nidurons; Data pipeling fof improsaed standandization. HE fate = % of oligomuckeotides with target @PRISH

krockdown grestér than 50%. Each screen contains > 100 aligonudectides. MIL: machine leaming



Data sciences enable prediction of new potential
therapeutic exon-skipping targets

Identifies clinically relevant
genes with skippable exons

Predicts skippable exons that
are currently undiscovered

Model trained on millions of
known protein sequences

T e Kineqaote  Risu Identified >10,000 exons that Identified ~2,500 potential exon-
oligonuclectides? . are predicted to be skippable but skipping targets with
— are currently unannotated oligonucleotide therapeutics as
_— compared ~100 identified
e Denam skippable in literature
m A.-n::-— Mwlﬂds.m — Experimentally Exon ByPASS predicted
J Erggia inchorm . w0 s = F
X § ' Jalidated in pu
T . g ~2500 genes
s —t l l . -, e
Trasnee Sei vm_loafsa' —-—_-E I cj I { - E ""‘IDU EEHEE

i Raracy | | 8 dsaty] [ Semp———

WAVE Ewvon ByPASS: predicting Exon-skipping Based on Probein &mino acd SequenceS; Data presented at OTS 3021, Manuscript submitfed



Advancing programs using multiple modalities

Silencing

AATD
SERPINA1L

ALS and FTD
Exon 53 (WVE-N531)

C9orf72 (WVE-004)

Huntington’'s disease
mHTT SNP3 (WVE-003)

Neurology

Multiple undisclosed tar

WAVE ALS: Amvpotrophic lateral sdlercsis; FTD: Frontotemporal dementia; DMD: Duchenne musoulsr dystrophy; AATD: Alpha-1 antitrypsin deficiency



Building a leading genetic medicines company

+ Scientific approach focused on unlocking the body’s own ability to treat
genetic disease

+ PRISM platform enables multiple modalities for built-for-purpose therapeutics

- Leading the way in rationally designed stereopure oligonucleotides with
innovative backbone chemistry

+ Robust portfolio of PN-modified, stereopure oligonucleotides, including three
programs in clinic and multiple ADAR editing discovery programs

WAVE



WAVE

Applying PRISM Principles
for Rational Oligonucleotide
Design

Chandra Vargeese, FhD

Chief Technology Officer



RISM
PRISM platform enables rational drug design

Sequence Chemistry

R: 2" modifications

OMe, MOE, F, :
other modifications .\

y o7
Stereochemistry W){: backbone chemistry :

any stereocenter

5" modifications,

backbone modifications

WAVE



Optimization framework compatible across ﬁPRISN
different modalities

Interplay between key structural
components of oligonucleotides...

..to modulate key
aspects of activity ...

.. and apply to multiple
therapeutic modalities

Potency - Silencing
Tissue exposure « Splicing (exon-skipping)
Duration of activity - ADAR editing

—

WAVE



RISM
Innovating new backbone chemistry modifications

PRISM backbone linkages

&t
=t
3 ?f

Chirality Chirality Chirality
Mone
A PS backbane Rp M1 P backbons Ap
Y PS5 backbone Sp LI PN backbone Sp
MNegative Negative Neutral
charge charge charge example

WAVE PO: phesphodiester FS: phosphorothioate



Rationally placed stereopure PN modifications  gA\PRISM
enhance pharmacology across modalities

Adding PN linkages benefits all
PRISM modalities...

Efficient engagement

Silencing of RNase H or Ago2

Efficient uptake in
the cell nucleus

Splicing

« Efficient engagement
of ADAR

WAVE

Y

example

... and improves key pharmacological
drivers of translation

Potency

Exposure

Durability

- Target knockdown,

splicing or editing

In the right tissues,
cells and cellular
compartments

Enabling infrequent
administration



Potency is enhanced with addition of PN
modifications across modalities

AT AT AT

o)
(7]
X

Targat knockd (%o inlng) %% Skipping %% Editing
I . T 1004
c = 1
- om B0+
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= 2 S s =
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3 T F g
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B g
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Ranked by potency of reference * ! Concentration (pM)
PS/ PO compound
Ranked by potency of reference
PS /PO compaund —— P5POPN
=i~ PS/PO (Stereopure)
@ PS/PO reference compound @ PS/PN modified compound == P5/P0 (Sterecrandom)

WAVE Left: Experiment was performed in IPSC-derved neurons i wiro; target meNA levels were monitoned using QFCR against a controd gene (MPRT1) using a
L NCES lingar model eguivalent of the At method; Middle: DMD patient-derived myobasts treated with PSP or PS/PO/PN stereopure oligonuckeatide under
free-uptake conditions. Exon-skipping efficency evaluated by qPCR. Right: Dats from independent expsriments



Adding PN chemistry modifications to C90rf72- ¢X\PRISM
targeting oligonucleotides improved potency in vivo

Spinal Cord Cortex

C9orf72-targeting
oligonucleotides

PS/PO
backbone
chemistry

PS/PO/PN
. backbone
chemistry

1
M= Improved knockdown =

% C9orf72 V3 transcript remaining

=
i

! |
an 100

Exposure (pg/g) Exposure (pg/g)
Improved HiSSUE BXPOSUNE  ——.

WAVE Target konockdown: Liv, TIDES poster 2021; Olgonudectide concentrations quantified by hybridization ELISA. Graphs show robust best fit lines with 95%
L NCES cenfidenor intervals (shading) for PK-PD analysis, Manuscripg submitted,

=
oy
= 28
=1
=
e
=
=
o=
-
L=}




Adding PN chemistry modifications led to VAVPRISM
overall survival benefit in dKO model

PM-containing molecules led to 100% dKO survival

100 = =um PS/PO/PN, 150 mg/kg weekly
PS/POYPN, 75 mgfkg bi-weekly

§ 75 = PSSP0, 150 mog/kg weekly

= — PBS

:E .

g

=B

=

[

'3 25 =
Hote: Untreated, age-matched mdx mice
had 100% survival a1 stsdy termination
| niot sheorwn |

0 =

Time (weeks)

vy AVE A0} double krockout mice lack dystrophin and utrophin protain. mds mice lack dystrophin. Left: Mics with severs diseass wire quthanized, dkD:
L L PS/POYPN 150 moikg ne 8 (peu0018); PSIPOYPHN 75 mo/kg ned (pe0.00005); PS/PO ned (ped.0024), PES nel? Stats: Chi squane analysis with
pairwise comparisons to FBS using log-rank test. Manuscript submitted.



Oligonucleotide

mRNA

Protein

| gram Ussue

Hg cligonucleotice

%% mRNA skipping

c

% protein
restaration

4

Gastrocnemius

pE0 0001

pE0.0001

PO 0001

WAVE Gy wienddy T5 mgfkg subcutaneous doses; Sample collected 2 days after Lest dose. Manuscript submitted
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PN chemistry improves exposure and
target engagement in key tissues

ek 00001

o

Diaphragm
e

P01
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pE0LOG01 e

@Pklsm

Exon-skipping
oligonuclectides

PS/PO

backbone
chemistry

P5/PO/PN
. backbone
chemistry

@Pmsm



PRISM principles applied to another class of
silencers: siRNA

PRISM siRNA

WAVE



Application of PRISM principles to siRNA VAPRISM
improves another class of silencers

PN chemistry improves potency and durability of ESC format

mTtr mRMNA (liver) mTTR protein (serum) Guide strand-Ago2 IP (liver)
Dode (6 malkgd Dose (2 mafkg)
o 1254 g M a3
& E g 2
& 100 .= L2 2
E by
| Lo 75 (%]
3 eI — . £2 4 " g
£ 50 ‘3 — ] = E Sx !
E L e 2 2 aE
= 254 ﬂ’.g S—!'?zs Et: 5
L - i =
# L b P . . . L i B
o 0.6 2 ' 10 ] 30 40 ®
Dose (malkg) Time (days) - Qﬁ*
siRNA chemistry e Q‘:@o Q‘ﬁp
ESC Ref PS/FPO PMN/PS/PO
. . . . Ttr-targeted siRNA
WAVE Leﬂ]{.- TG mice adminighened single 0.2, 7 or b mafkg sulcutanacus dose on day 1, Tissue hanvesbed on day 5. Siats: z -wry ANDWA with post-hoo comganison o E5C, (Migde)
Mg received sngle & maiig suboutsneces dose on dey L Senum oollected weakly, Stats: J-way mised ANCVA with poat hoo compansons PY ve Referenace, [RIghS) As descrited for

cf:parrei (? 'nc.l\m Agod loading measered by QPCR after imvmunoprecipitation (IF) and normalized 1o miR-122; Stats: 1-way ANOVA followed by Tukey's honest significance Dest.
= P01 ", PL0.0000. AN pokt-hi P vk Banfarmni-commtng for swulliphs ypothides. Refenincs: Enhanced Statslization Chemistry



Application of PN chemistry to siRNA: @PRISM
Improving on the state-of-the-art

PN chemistry extends duration of GalNAc-conjugated Advanced ESC format

Enhanced duration of activity with PN

Dose mTTR protein (serum)
{1 mg/kg)
j ® PRS. @ AdVESCRAL @ EES/PO - PN extends 50% knockdown period
100 i for GalNAc-conjugated Adv ESC
_ SiRNAs
o - L . .
go - Further optimization studies are in
E
5 = 50 progress
(E g 50% increase in
o duration of activity
F 3 254
2 1. 0x e
0 L | L] - 1
] 20 40 (1] BO
Time (days)
WAVE . Mice received a single 1 mgiky subcutaneous dote on day 1. Serum was collected weekly. Stats: 2-way mived ANOVA with post hoc comparisons PN s

Raference. P value is Bondarrenl cormectsnd for muliphe hypotheses.



PRISM provides visibility into effects of VAVPRISM
backbone stereochemistry within every sequence

« Backbone stereochemistry impacts pharmacclogic properties

- PRISM enables stereochemical control to fully characterize and investigate structure
activity relationship (SAR) of each therapeutic candidate

« Standard in small molecule and antibody development

Backbone stereochemistry can be 'n..'—') a
a tool to modulate pharmacologic
properties, including tolerability -_—:l _,}

WAVE




A single sterecisomeric change can dramatically @PRISM
alter the tolerability profile in vivo

MNA i R - , .
ot FQUOCCRTRRERPo0O0q) 1somerl ] Same sequence and chemical
subcutaneously 11{E'MWK¥J lsomerz | Medifications, but different stereochemistry
Sterecisomers have similar Changing backbone stereochemistry leads to
pharmacodynamic effects different hepatotoxicity profiles in vivo
= Target knockdown ALT AST Tnfrsfl0b
= {liver) g
%‘1 g B . 10806 NETPETE v 1 0. 1500
3= - 5200 . e 'si 2 .
'u%, _EE ) o “Egim -
g % S : = £2
o E 7 :I = 1550 £ a
n & - ™ 9 10 5 w0
58 < w0 . = g .
cE @ - 50 . 4+ L] . 5 - . I—'."]
= g . il T R =1 " = v | ey e |
CW A ' T s A T T T . T %
EEESTE LS eSS “
& & & & ¢
\‘P Q’P \ﬁ}éo \‘?f.‘f‘b \‘2&& \‘P A5 \.‘P

WAVE CHTBIE mick ware adminigtensd 5 mgikg oligemickeotide or PES by suboutaneous injection on days 1, 3, 5 and 8. Liver tissus was collected on day 11,
L Target mAkA was normalized to Hpetl, Data sre presented a5 mean & sem (neS), St One-way ANOVA ns not Sgnificant, PBS phosphate buffersd

aline, NTC non-targeting controd



Stereoisomeric changes can dramatically alter @PRISM
the tolerability profile in the CNS in vivo

Unconjugated ; .
] @W Isomer 1 Same sequence and chemical
Icv Bideveensionseesensees moedifications, but different stereochemistry

Stereoisomers have similar Changing backbone stereochemistry leads to
pharmacodynamic effects in vivo different tolerability profiles in vivo
CNS target knockdown in vive Percentage Body Weight Change
] . z2
2 1 - - | P85
5 1.0 £ 204 e et Isomer 1
3_ o‘, g e & .
g ns = |t
2 g5 - . E o
g ¢
7Y — o 207
2 0.0 . r . : 8
S 2
PES TIET <

T
714 21 38 35 42 49 36

Dy
WAVE Left: In & carget engagement study, 7 mice sdminstered I x 50 g oiganstlectide or PAS by 10V on days 0 and 7. Tssue collected on day 14, Target

mRNA noemalized to Tubbd and pictted refative to FBS. Data presented as mean & 50 (n=7). Stats: One-way ANOWVA ns not sngnlfn:anf_, PBES phosphate
biffared saling, Right: lerability study, n=4 admini d 100 ug eligeruckeatide or PES by OV on day 0 and menitored for § weaks,




PRISM enables novel advances in oligonucleotide
design for optimization of RNA therapeutics

PRISM uses deep understanding of interplay between sequence, chemistry and
sterecchemistry

- Rationally placed PN backbone chemistry modifications improve potency, durability of
effect and distribution in vitre and in vivo across silencing, including RNAI, splicing and
editing modalities

Backbone stereochemistry can be a tool to modulate pharmacologic properties,
including tolerability

WAVE



WAVE

Building a Best-in-Class RNA
Editing Capability:
Introduction of AIMers
Chandra Vargeese, FhD

Chief Technology Officer



Unlocking RNA editing with PRISM platform to
develop AIMers: A-to-I editing oligonucleotides

Free-uptake of chemically
modified oligonucleotides

=« First publication (1995) Learnings from
using oligonuclectide to biological concepts
i.-.} NJ""‘ edit RNA with AIMer:
: endogenous ADAR! Applied to ASO
—— T structural concepts W 's A-to-
e Yy pm ¢+ Wavegoal: Expand g — ::15?:1;
' toolkit to include editing Applied PRISM oligonuclestides

by unlocking ADAR with chemie
PRISM oligonucleatides aad

'aﬂ ha, ADAR enzymes
= Catalyze conversion of A-to-1 (G) in double-
stranded RMA substrates

ADAR
Endogenous ANase H - A-to-I (G) edits are one of the most
enzymes AGO2 commaon post-transcriptional modifications
Spliceosome

= ADARL is ublguitously expressed

w VE across tissues, including liver and CNS
A IWocll et al., PHAS Vol 52, pp. B198-8302, 1595




Building best-in-class ADAR editing capability

Topics of discussion

+ Restore protein expression
+ Modulate protein activity

WAVE



ADAR editing enables correction of single-point
mutations to restore functional protein

Restore functional protein

Example
therapeutic areas

£ + BATD
7 + Rett syndrome
Restore or
+ Recessive or
correct i
dominant

5 expression gengtically
£ defined diseases
DA,

=32,000 pathogenic human SNPs? = nearly half are ADAR amenable (G-to-A mutations)
- Tens of thousands of potential disease variants A-to-1{G) editing could target!
+ ~12% of all reported disease-causing mutations are single point mutations that result in a premature stop codon?

WAVE- SNP! singhe nudlectide ism A Adencding 1) Inosing G Guandsing

podyneeph
IClinVar database 'Gaudel MM et al. Matore (2007) Teeling KM et al., Madame Curle Bloscdence Database 2000-2013



ADAR editing to modulate proteins at transcript level
opens wide range of large therapeutic applications

Modulate downstream protein interactions with single RNA base edit

Example
therapeutic areas

Upregulate expression

= Haploinsufficient
B Modify function diseases
o= Modulate protein- + Loss of function
protein interaction [ = Neuromuscular
Post-translational s * Dementias
maodification = Familial
epilepsies

Alter folding (stability)
Alter processing

* Neuropathic pain

+ Opens wide range of therapeutic applications with large patient populations

WAVE



Building best-in-class ADAR editing capability

Topics of discussion

o Design & Optimize

+ Restore protein expression « Applying unigue chemistry
. Madulate protein activity capabilities to AlMers enhances

« Optimization of chemistry and
SAR informs design principles for
future rational design

WAVE



Unique chemistry platform enables rational design of
AlMers to efficiently recruit ADAR enzymes

+ RMA base editing oligonuclectides
= Short, single-stranded

= Fully chemically modified

- Modified nucleobases

» Stereopure PS and PN backbone

modifications
+ Compatible with targeting ligands

WAVE



Stereochemistry and PN chemistry enhance potency
and editing efficiency of AIMers

ACTE editing in primary human hepatocytes
using GalNAc-mediated uptake

1004
804 - AIMer chemistry
o »
£ 60 & -#= P5/ PO /PN
— i’
= "
w ,nd » o PS/PO
= [Sterecpure)
204 ¥
w; o PS/PO
s (Sterearandam)
o -~ [l I

L) Ll |
108 10 10 10 109 107
Concentration (M)

WAVE Data from independent exparimants; Total AMA was hireeited, neverse Erarscri bed to generabe cOMA, and the editing tanget %PRISH

sitg was amplified by PCR and quantified by Sanger sequencing



Levels of endogenous ADAR enzyme are
not rate limiting for editing

Primary Human Hepatocytes - Endogenous ADAR enzyme
(transfection) supports editing on multiple
804 ns independent targets
I single ATMer . .
_ _ - Editing efficiency comparable
_E 60 - oot seauanees even when additional AIMers
g9 "multiplex” targeting different sequences
5 o 40 are added, suggesting there is
= é& - a more than sufficient
= 204 ; reservoir of ADAR enzyme
D-
ACTB EEF1A1 UGP2
WA\_” | e e L Ll et L B Lk bt

AlMers [right]. Data are presented as mean © SEM, ne3, Pvalies a5 determing by teo-taded Wiekch's t-test are indicated. NTC non-targeting control,
Manuscript submitted.



Optimization of every dimension to inform
future rational design of AIMers

Motif on target
Sequence is one of multiple [ ]
dimensions for optimization

space is
tefined

XAX mRMA target

Motif on AlMer

+ =300 unique AlMers tested containing different
base pair combinations

« ldentified base modification combinations with
high editing efficiency to optimize sequence

WAVE Learnings inform design principles deployed across future targets



ADAR interacts with double-stranded RNA
duplex in a sequence independent way

RNA-editing design applicable across targets
in vitre in primary human hepatocytes

= B & B

Parcantage A — G editing

i Tk el L o L] A "

«’ﬁ fﬁ fﬁ fﬁ ‘f ‘f @"F «f

+ Editing achieved across several distinct
RMA transcripts

« The intrinsic function of ADAR is to recognize
CSRI: inaependant of Sequance - Supports potential for technology to be
applied across variety of disease targets

WAVE Data presented at 1st International Conference on Bage Editing - Enzymes and Applications (Deaminet 2020). Manuscript submitted.



Building best-in-class ADAR editing capability

Topics of discussion

3
GalMAc-conjugated AlMers: liver

lodulate protein activity :'_:_;_i:':_:._l:! == AlHEs Enance Unconjugated AlMers: CNS,
=diting aphthalmology and beyond

WAVE



huADAR mouse enables
to human ADAR

huADAR mouse

< huADARmMADAR

Human ADAR expressed
in all tissues

- Transgenic Mouse expressing
human ADAR1

- Expression of ADAR in liver and
neurons in mouse approximates
expression in corresponding
human tissues

optimization of AIMers

Human ADAR expression in hepatocytes

o )
& @ ‘_,Sas.
& &

Human ADAR expression in neurons

C57BIG hAGAR1
mouse mouse Human
s Human ADAR1
-—-—-—-———ﬁ—-—-' -+GAFDH
o -e"o ¢ ,gs S ¢° o7 eg S

WAVE Western blots showing expression of ADARL and GAPDH proteins in the indicated tssue
1 Left: Protein gxtracts from human hepatocytes, CS7BIE or RADARL mouss liver; Right: Probain axtracts from careballim {Cerab), pons/madulls
{porifmed), cortex (Cix), midbrain (Mbra), or Buman Dl neurcas (iNeursns)



GalNAc-conjugated AIMers demonstrate proof-of (7
concept of RNA editing in liver
Rapidly advancing first therapeutic program

Routes of
Delivery administration Tissue types

GalNAc-conjugated

Subcutaneous

PN-modified AIMers direct potent and durable editing in vivo

WAVE



GalNAc-conjugated AIMers support efficient, &
durable and highly specific ADAR editing in NHPs

Dose-dependent editing in Substantial and durable ADAR editing with ACTE
NHP hepatocytes in vitro editing in NHP liver in vivo AIMer is highly specific
RMA editing within full transcriptome
&0 {primary human hepatocytes)
Log .5 Day 50 _—
- a;ﬁn e r RNA editing w + ACTB
- b inNHP ﬁ
2 % £a0 a
= ] e =
i @ =
@ 'Q ]
g # c
p # 20 Albers z -
# " « ACTE1 =
- AGTE-2 s
« ACTB-3 0
sames € ofe L]
u T 43 50 ’ - - -
Time (days) % Editing

RMNA editing only detected at
editing site in ACTB transcript

WAVE- Left: Total AMNA harvested, reverse transcribed ko generate cONA, and editing target site ampified by PCR; % Editing quantified from Sanger sequencing usi
EdR program; Center: Smgkg SC! Day 1,2,3,4,5) Liver Baopsy for mRNA [ACTE Editing): Reght: Dosed 1um AIMer, 48 hous Bher RNA collected, RNASE,
LIFE SCIENCES conducted wing strand-ipecific librares to quantify on-target ACTE editing and off-target editing; plotted orcles represent sites with LOD>3. Manuscript
submitted. NHF: mon-Ruman primate; ACTE: Beta-actin



Unconjugated AIMers expand tissues
amenable to ADAR editing

Opportunity for future pipeline programs

Routes of
Delivery administration Tissue types

ptta

S

Unconjugated

IVT Ophthalmology

T

Intrathecal (IT) Central nervous system (CNS)

PN-modified AIMers direct potent and durable editing in vivo

MECP2 and
undisclosed
exploratory
programs

WAVE



Up to 50% editing in vivo in the posterior of eye

one month post-single IVT dose

[2.1]
=]

=)
o=

%UGP2 mRNA editing
o B
o =

WAVE

Durable, dose-dependent editing post-
single intravitreal dose of UGP2 AIMer-1

- Bge

PBS 10ug 50ug FBS 10ug 50ug
4 weeks

1 week

Mice received a single IVT injection (10 or 50 ug AlMer}, and eyes were collected for RNA snalysis and histology |
I or 4 weeks later, Left: editing evaluated by Sanger sequending, and % RNA editing caloulated with EditR.
Right: FFPE ard AMA scope assay specfic for AlMer, red = cligo, blue = nuclel, Postencr reglon: reting,

choroad, SChera.

AIMers in retina
at 4 weeks

£ i



AlMers direct editing in vitro in multiple CNS cell
types and throughout CNS in vivo

In vitro dose-response

80+ UGP2 AIMer-1

% Editing

00104 41 40 100
Concentration {uM)

@ iNeurons W iAstrocytes

% Editing

Editing in CNS of hADAR mouse
(Single ICV injection, 100 ug)

807 . UGPZ AlMer-1 - s
60+ pes s
? |
e 4
40 e
- P, H .
204 -
§ A
0= T T T !
a4 & & )
G%? @Q z§> é’e -dgu‘\}@ \‘(.-é
< > & ‘%\Q & '\S‘ﬁ
o Q & R

WAVE haDAR: human ADAR; UGPZ: Glucose Pyrophosphorylase 2; ONS: central nervous system; Editing observed across all tested tissues of MADAR-

tranggenic mice. Ne=5 PES or single 100 pg 10V dose on day O, necrogsiad on day 7. RNA harvested, sdting

miasEned by Sanger sequending. ACTE -

Bcting State: pe0l05; *mp<0.01; T pe00001; v pa0L0000; Al companisand b PBS-treated group By ERest (P valeed Banfernon oormedted)



Substantial in vivo RNA editing out to at least
4 months post-single dose in CNS tissues

Peak RNA editing observed one-month post-single dose across tissues vas

B ucez aver-

Cortex Hippocampus Striatum Brain stem Cerebellum Spinal cord
80 Bm 35 86 0
2 e w® w 40 “ o = = 0+ a [}
gﬁ- — 40 $ ﬁ@ - =t acd ég s EE 104
: o
F 36 ﬂ a L - a @ B ﬂ LS F 2 -
T T T T =TT =TT p———T T T T T T T
PES 1 4 & 12 18 PES 1 4 & 12 18 PES 1 4 & 12 18 PES 1 4 & 12 18 PBS 1 4 & 12 18 PES 1 4 & 12 18
Weeks Weeks Weeks Weeks Weeks Weeks
Peak
editing 30% >40% 25% >40% 50% >65%

WAVE Transgenic MuADAR mice administered 100 g AlMEr oF PRS on day 0 and @valuated for UGP2 editing acrass ONS tissues at 1, 4, B, 12, and 16«
1 M e daie, Percentage UGP2 editing determined by Sanger sequendng. Stats: 2-way ANCVA compared to PRS (ne5 per trme point per

post
traatmant) *P<0.05, **P<0.01, ***Pc0.001, ****Fc.0001. 1OV intracerebroventricular; FES phosphate buffered saling



UGP2 AlMer-1 distributes throughout CNS

Spinal cord

uGPp2

E?—'a‘-' Gt U SRR - ' oy Gy g -w"!;:ﬁ‘r’ ?}"r-: L
Sections from treated mice 12-weeks after b single 100 g dose of UGP2-AlHer or PBS (bottam), ViewRNA [red, Fast red) was used bo detect
cligonucieotides; sections are counterstained with hematomydin (blue nuciel). Magnification 100 (top & bottom), 40X (middie, oil), 10X



Achieving productive editing in multiple NHP
tissues with unconjugated systemic AIMer delivery

* Unconjugated (Local - IVT, IT) Editing in f“ﬁ%:;—:;ﬁ:tf;?;ﬁingle dose

« GalNAc-conjugated {Targeted -
subcutaneous)

60
g’
= .
g 40
@
NHP study demonstrated m
productive editing in 5
kidney, liver, lung and =3 20
heart with single =
subcutaneous dose H
° 2
@ A B
L @ &
+ o W *Z‘Q?

. s ACTB AlMer - PBS
WAVE MHP: non-humaen primate; ACTH: Bata-sitin

Dose: 50 mgikg SC on Day 1 Becopsy for mRNA [ACTE Editing) Day B



Achieving productive editing in multiple
immune cell types with AIMers in vitro

B ACTE AlMer
O Mock

Human peripheral blood CO4+
moneonuclear cell T-cell
(PBMC)

CDE+
T-cell

cD14
— Monocytes

cDilg
B-cell

— NE
HK=cell

Tregs
Activate (PHA) <+ Dose & Sort T-cell

Q00000

0 20 40 &0 80 100
% ACTB Editing

WAVE Human PBMCS doded with 10 oM ACTE AlMers, under activating conditiond (PHA). After 4 days, different cell Eypes Solated, quantitated for editing Y.
N ACTE: Beta-acting Teo-way AMIWVA foliowed by post hoc comparisen per cell Bee. P values were Bonferrond -oomrected for multiple hypotheses



Ongoing chemistry optimization continues to
drive potency gains

In vitro dose-response in iCell neurons

801

&
=
i

o* ~75% more efficient editing
» with optimized AIMers

% UGP2 editing
o
=

o

k3
=
L

=

10 30 10 30
Concentration (uM)

Initial Optimized
chemistry chemistry

WAVE ICell newrons treated with 1 or 3 mM UGP2 AlMer with oid (left, blue) or new (right, green) chemisbry. Data are mean b sd_




Rapidly advancing best-in-class ADAR editing

capability

PRISM Principles of

rational
design

chemistry
capabilities

Efficient,
Leverages AIMers durable and
endogenous RNA editing highly specific
ADAR oligonucleotides editing in

enzymes multiple

w tissues

In vivo
models

Compatible
with GalNAc for
editing in liver

WAVE



Advancing ADAR Editing in
the CNS

Ken Rhodes, PhD

SVP, Therapeutics Discovery




Substantial in vivo RNA editing out to at least
4 months post-single dose in CNS tissues -

Peak RNA editing observed one-month post-single dose across tissues vas
Cortex u_HIppn:ampus . Striatum Brain stem - Cerebellum - Spinal cord
2 e 0 ) & 0l el e a ]
2 4D - A0 ? Lok - ¥ e 40 é 4D E 40
g E ﬂg " . | i &
#F ﬂ E ﬁ 204 304 é @E B ﬁ 20 E
------- L S B e L e L =y T T T T T
PES 1 4 & 12 18 PES 1 4 & 12 18 PES 1 4 & 12 18 PES 1 4 & 12 18 PES 1 4 & 12 18 nP'Bs1l'31=i‘1l3
Weaks Weaks Weakg Weeks Weeaks Weeks
“';ﬁ; 30% >40% 25% >40% 50% >65%

WAVE Transgenic hutDAR mice sdministered 100 g AlMer or PBS on day 0 and evaluated for UGP2 editing across CNS tissues at 1, 4, 8, 12, and 16-
L L weeks post dose. Percentage UGPZ editing determined by Sanger sequencing, S5ats: I-way ANOWVA compared fo PES (n=35 per time point per
treatrment] *P<0U0S, = Pobbl, = P<0.000, *** P<0.0001. IOV intracersbraventricular; MRS phosphate bulfered caline



Expanding addressable disease target space using
ADAR editing to modulate proteins

ADAR editing of

RNA Restore or modify protein function Impact diseases
Post-
translational Correction Examples:

modification

«  Familial epilepsies
+  Meuropathic pain

«  Meuromuscular disorders

. o Folding
Upregulation - (stability) - Dementias
j «  Haploinsufficient diseases
«  Loss of function
Protein-
Processing protein
interaction

WAVE



Correct a nonsense mutation using ADAR editing to
restore protein expression and function

ADAR editing of

mMRNA Downstream protein interactions

Correction

D

WAVE



RNA editing of nonsense mutation found in MECP2
(Rett Syndrome) restores functional protein

MNonsense mutations found In Rett Syndrome can
DEOUT i afn RMA tr

Mormal: ... CGA... wild type protein ‘Wariant base

Rett Syndrome: ... ;r_gl premature stop codon d
ADAR editing: ... TGG... ADAR aditing site ‘
in vitro ADAR editing of over 60% targeting Full length MECP2 protein is expressed
MECP2 disease transcript following ADAR editing

PM chamistry Improved editing Dose-depandent RNA editing of

efficiency in vitro MECP2 mutation with PS/PN AIMer BS/BN
- bosed with " % AIMer = ¥
. Wit o o=
" . A — g §s
ET] Contral {na R) TG = = #—— ADAR Edited MECPZ
E B0 o » 55_--. == == #— Endogenous MECPZ
&0 =
+ &0 : / m-| e o | pading Controd
<
@ 4 g‘ 407 ‘I{
/
;o i o
& o a " "T‘/ — =
mock PS PS-FN GO0 G001 BD1 B4 1 10 100

(U]

WAVE 2937 oels transfected with both nonsense mutation on MECP2 [GFP-fusion construct) and ADAR plasmids. AlMers transfected for 48h prior 1o RNA
extraction and sequendng. Percentage editing determined by Sanger sequencing. Left: Singhe dose (25nM) treatment Middke: Full dose response cunde
L HCES {25nM, 5-fold dilution, 45h trestmant) in presance or absence of hADAR Right: Western blat for HIECP2 protein, Thoes belogical replicates, NTC AIMer,
stk And rbfve 200T calld probad for fudion probein,



Restored MECP2 retains proper nuclear localization

Functional domains on MECP2
NTD BDH ml lm I oo Cytoplasm Huscheus
= > 3
uwaw 5 B X BB
§c 28 B.28
[ EF e o

R1G8W

FLAG
MECP2

GAPDH

DAPT FLAG Histome H3

rg |:‘-l:l'-|"-" wildtype or R1IG6EW MECP2 (FLAG r.e. -] rmvruzl:] or F2hr. Left! Immuncflucrescence staining
estern blot analysis of cellular frsctk
ransfected 2537 cells probed for FLAG

WAVE ) 93T calls transfected with plasmids ook
wiith anti-FLAG monodional antibody {greer
Isolate cytoplasm and nuckeus. Mok, WT MH.PZ. and two biological replicates of MECP2 -'?.]I:.b\ )
MECPZ protein

.:
. 5 4
i
"t
Z
£
11
¥
2
&g
#
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Restored MECP2 binds to coregulatory proteins and
recruits HDAC3, further suggesting functional restoration
z

£ 2

Maock

Functional domains on MECP2
Lo we o] Elve ﬂ o

t FLAG
A +— MECFZ
NCoR/SMRT complex
4 +— NCoR1
TBLR1

4= 1gG My Chain
*+— HDAC3

MCoR1 - Transcriptional coregulatory proteins that facilitates the recruitment of HDAC3 to DNA promoter regions
TELR1 - Scaffold protein facilitating assembly of multi-protein complexes

HDACE - Histone deacetylase that removes acetyl group from histones, allewing histones to wrap DNA mare
tightly and suppress target gene expression

WAVE 2937 cefls transfected with plasmids containing esther wildtype or RIGEW MECPE (FLAG-fusion construct]. Transfected for 72h prior to nuclear
L N ExTrACLion and iMmmundprecipitation with anti-FLAG tagged magnetic beads. Right: Westenn biot analysis of immunopredipitation eleates probed fos
FLAG-tagged MECP2 protein and MCof1/SHRT complex.



ADAR editing to modulate protein-protein
interactions: upregulating gene expression

ADAR editing of

mMRNA Downstream protein interactions

Upregulation

Protein-
protein
interaction

WAVE



ADAR to modify protein-protein

Basal conditions

Nrf2 iz
degraded

Transcription is repressed

Nrf2-mediated gene
transcription program

KEAP1 binds Nrf2, targeting Nrf2 for proteasomal ]
degradation and repressing Nrf2 mediated gene transcription

WAVE

interactions



ADAR to

WAVE

modify protein-protein interactions

ADAR modified pathway

ADAR editing
sites

Nrf2 is stabllized

Nrfl translecates to nucleus
and

Nrf2 activated genes
{A:B:C:D}

¢ ADAR editing to change one amino acid in KEAPL or Nrf2

could allow for stabilization of Nrf2 and activation of Nrf2
¢ mediated gene transcription



ADAR editing alters multiple amino acids on two 3F
different proteins in vitro

Amino acid targets Changed aming acid

contral 1§
LS LT N —
b "

tl'r'if'l'-ci'l'lr.\‘.lﬁln
T ADAR DETE R e—
Tre base MMers T H
Asn editing IR S —
Far AlMer 7
For AlMer 8 {1
His AlMer 9 {1
N
Amino acld targets Changed amino acld wy Editing mRMAL [KEAPL)

Contral
Gin En AlMer 10
Tie | val | AlMer 11 * Evaluated gene
hsp AR AlMer 12 transcription
Glu_| ¢ | Gy | AlMer 13
Glu_| ing m AIMer 14
Glu | Gy | AlMer 15
asp AlMer 16

WAVE FU3T cells transfacted with 20nM of AlMer, ADAR-p110 or ADAR-p150 plasmid. RNA collected + # & ®

4fh, editing quantified by PCR and Sanger {n=2}. &% Editing mRANAZ (Nri2)



ADAR editing activates multiple genes confirming 3%

disrupted protein-protein interaction in vitro

ADAR editing of either KEAPL or Nrf2 directs gene activation

Nrf2 mediated gene
transcription {A:B:C:D}

Nrf2

WAVE . Gene expression quantified by PCR (n=2)

NQOL1/mRNA-A

v T T
& & &
Fold increase over contral

HMOX1/mRNA-C

T T T
* & &
Fold increase over contral

N

Control SLC7all/mRANA-B

Contral { &

ATMar 1 -

AlMer 2 -

AlMer 3 -

AlMar 4
ATMar 10
ATMer 11
AlMer 13
ATMar 13

5 o K
Faold increase over control

SRGN/mRMNA-D
Control
AlMar 1
AlMer 3
AlMar 3
AlHer 4

AlMar 10

ATMar 11

AlMer 12

AlMer 13

I

Fold increase over control



ADAR editing expands target universe in CNS

PN chemistry expands addressable CNS disease target space, enabling protein

restoration and protein modulation by leveraging shared learnings across ADAR
programs

— Editing of UGP2 in vive in CNS tissues is durable out to 4 months

— Discovery-stage MECP2 program for Rett Syndrome demaonstrates restoration of
functional MECP2 protein with ADAR editing in vitro to correct nonsense mutation

— Disrupting protein-protein interactions enables access to new mechanisms

WAVE



Restoring Functional AAT
Protein with ADAR Editing:
Program Update

Paloma Giangrande, PhD

VP, Platform Discovery Sciences




Leading RNA editing program provides e
optimal approach for treatment of AATD

3) Retaln M-AAT physiological
regulation

2) Reduce Z-AAT proteln
aggregation in liver

1) Restore circulating,
functional wild-type M-AAT

Risk of discase

Highest
rish (lung)

| hsa Hull
- ¥ &' (e AAT]

-
: Chad -{’ $ .
. High
PI*2Z
. o . {lung + lver}
: 4
-
PI*SZ
M-AAT reaches lungs to protect Wild-type M-AAT pratein M-AAT secretion into bloosdstream
from proteases replaces £-AAT with RNA I——
correction PI*MZ Low
Wave ADAR editing approach addresses all goals of treatment
PI*MM Hormal

GalMAc-conjugated for subcutaneous delivery

~200K people in US and EU with mutation in SERPINAL Z allele (PI*ZZ)

WAVE AAT: Alpha-1 antitrypdin: Sources: Strnad 2020; Blanco 2007
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Today’s update on AATD program

© O O o——

Assess specificity and Chemistry optimization to Path to development
duration of effect improve potency candidate

Demonstrate restoration of
functional M-AAT

WAVE
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Focused on restoring wild-type M-AAT in vivo

In vitro proof of concept In vivo proof of concept

SERPINAL I allala mRNA aditing BERPEHAL mewis huADAR meovee

\‘ ¢ PaSERMRAL-RAT ¢ PADAR

Fuman ALY proces o ADAK g
y—— s i B e

SERFIMAL-PI*Z/huADAR

Z-AAT protein

< huADAR Liver pathalogy,
< hUSERFINALFI"Z I serum and lher

) Liver AAT aggregation observed in AATD is recapitulated in
mouse model

g s 7y ; g.'p;"l"' ‘ﬁ‘f:‘. ,w‘
E:""'.m é% L . %& f"n. . i
5 % 1 OX

Il

SEWR| BT

', \.‘\i ., -

u:r nl.:. SAL-Z ot
. G v
- ; -?w".hiu . b

WAVE AATD: Alpha-1 antitrypsin deficiency, Z-AAT: mutated probein, M-AAT: wild-type Buman AAT proten
LIFE SCIENG {Left) Hematoxylin and PAS stain and {Right] immunohistochemistry for AAT protein with hematooylin counterstain in the huADARSAATD mouse ver




Achieving 40% editing of Z allele mRNA at &
single time point

SERPINAL Z allele mRNA editing levels nearing correction to heterozygote (MZ)

SERPINA1L editing huADAR SERPINAL editing huADAR mouse
hepatocytes o sa1-3
100 s
SAL-4 - + GalNAc-conjugated
. 80— 28 3 40 compounds
o o
£ e P £ 10 . + Up to 40% editing of Z allele
B i E v mRNA in liver of transgenic
= 40 y = 204 human ADAR mice at day 7
4
204 = 10
1] [ L T
0001 001 04 1 10 il . m: . :u:i i
Concentration (uM) NTE i ’
Al

Z allele mRNA editing in vive

WAVE PUADAR/SERPINAL mice adminsstered PBS of 3 x 10 mg/kg AlMer [days 0, 2, and 4) SC. Samples collected day 7. Stats: Ora-way ANOVA; NTC: non-
1 N tarpeting conteol



ADAR editing is highly specific; no bystander &
editing observed on SERPINA1 transcript

RMNA editing only detected at PiZ
mutation site in SERPINAL transcript

(mouse liver) RNA editing within transcriptome

(mouse liver)

L] SERPINAL
e, PBS * [PIiZ mutation site)
10000 .
5000
= v
m ] o
5 3 0000 T 418000 B 4000
]
>
5 8% SA1-4 AlMer é .
51.8% soon] ==
000 s
E008 =
Woo E -
o | o bl
A LN N0 [ 10 0 30 40 50
R e e o .
% Editing

|.It SERPINAL
Editing site (PiZ mutation)

Highly specific Z allele mRNA
editing in vivo

WAVE Mice were at dosed at 3 x 10mgikg on days 0, 2, and 4 SC. Liver biopsies were collected on day 7. RNAseq was conducted wRISM

wEing strand-specific librares, To guantify cn-target SERPINAL editing reéads were mapped 1o himan SERPINAL and e quantily
off-target editing reads wene mapped to enbine mouse genome; plotted circles represent sites with LOD>3 [Ned)



Achieving therapeutically meaningful increases e
in circulating human AAT protein

3-fold increase in circulating human AAT as compared to PBS at initial timepoint

Human AAT concentration in serum

B0 AAT serum levels by genotype
3-fold increase at day 7
[ 1
% 500 s suw  PI*MZ | ~3to 5-fold increase
5 - wren . PI*SZ | ~2-fold increase
3 .
5 - = =] PI*ZZ | ~3 - 7 uM
3 200 ! - ﬁ
s L] L) L] L
PBS uGP2 SA1-3 SA1-4
NTC
B2 Pre-dose B3 Day 7
¢ g AAT protein increase
WAVE Statistics (ELISA): Matched 2-way ANOVA with commection for multiple comgarisons (Bonfemani) was used 1o test for differences in AAT ADURdance in

trested samples compared 1o PBS Statistics; de Serres et al,, § [ntern Med. 2004; NTC: non-targeting cortndl



A

ADAR editing restores circulating, functional M-AAT

- ) . Significant increase in neutrophil
Wild-type M-AAT detected with ADAR editing elastase inhibition with ADAR editing

— 3-fold increase in total AAT 100 = - b "
600 ————— 2.5-fold increase =3 Pre-dose
an_ Lhi - Dﬂy ?
Human -
wild-type
M-AAT .

i

g'?:él-:l

K
T

Serum AAT protein (ug/ml)
(Mean, s.e.m)
g

A A I I ! L]
(ﬁp‘&-\ qfcﬁ\ PBS  UGPZ  SA13  SA14
¢ L i L i NTC
PBS

SA14

v S

WAVE Left: Mass spectromebry and ELISA Right: [Elastase inhibition): Matched J-way ANCVA with cormedticn for muliple comparisans (Banferroni) was used
1 M to test for differences in elastase inhibition activity in serum coliected at day 7 vs pre-dose for each treatment group; NTC: non-targeting control

% Relative Elastase Inhibition
o
=
1




Increase in circulating human AAT is durable, with G
restored M-AAT detected one month post last dose

Human AAT serum concentration =3-fold Restored wild-type M-AAT detected over
higher over 30 days post-last dose 20 days post-last dose
800 - 1ll 200 M-AAT production
i o 4 Elevated Z-AAT at Day 35
EE0Y [ E— Forererinn Rfheessemmemaessinmemeas oams 1M E t00- sugoests clearance of
"ga. + S intracellular Z-AAT
= r ) - = aggregates with AlMers
§ m- 5 L T E 400+
- L.
E H E
E 200+ * - g 200
L # & o
*
=5 ; b ' i . ~ o T 1 o 38 o 38
a T 14 1] 13 35 14
Days Days
—
® sA1-a o pes | Dose g PBES

. z-anT (routant) I MoaaT (witd type)

WAVE SAl-4: GalNAc AlMaer (Left) huADARSSERPINAIL mick administersd PES of 3 x 10 magfkg AlMer [days 0, 2, and 4) SC. AAT levels quantified by ELISA,
1 NCES Data presented as mean & sem. Stats: Matched 2-way ANGVA ns nensignificant, == P<0.01, *** P=<0.001. (Right) Froportion of AAT in serum, Z type
(misant] o M type (wild type), measured by mass spectromitny, total AAT levels quantified by ELISA



Optimization further improves potency

50% mean editing observed with half dose in mice at Day 7

SERPINA1 RNA editing huADAR mouse

with GalNAc AlMers Chemistry optimization:
(3x5 mg/kg, 5C)
° v Increases Z allele mRMNA
editing efficiency
B0 =
£ SR 1S~ - 50% editing
£
=
o
Wy
g
L

L} L]
FBS SA1-4 SA1-S SA1-6
e —

Initial Optimized

chemistry  chemistry

WAVE AIMars administered MUARAR/SERPINAL mice (3x5 mg/kg) on days 0, 2, and 4. Livers collected on day 7, and SERFINAL e0Ring was quantified by
L N Sanger sequencng (shawn 88 mean , sém) Stats: One-way ANCVA wad used 1o test for diffevences in editing bétween SA1-4 and other oliges * P<0,05

g
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Optimization further improves M-AAT restoration
4-fold increase in AAT protein (>15uM) relative to PBS at Day 7 with optimized AlMer

Initial chemistry Optimized chemistry

AAT concentration in serum AAT concentration in serum Chemistry optimization:
= 4=fold ]
e 1000 Ctotal AAT + Increases Z allele mRNA
- — editing efficiency
£ o - £ e 85% + Higher fold-increase in
g T LR M-AAT Giltting AT proein
EY s 9 o0l relative to control
Ex = . = 11
Bg ) 8¢ w ¥ (Greater percentage of
53 4004 75% 53 restored wild-type M=AAT
E M-AAT g 47 protein relative to tatal AAT
g :
« o

L
W 12-aT (wild-type) 4 )
f@ (ﬁydﬁ B z-2a7 (mustant) qfﬂ“' Ql.h.“*d"'
L J
PBS SA1-5

WAVE RUADARSSERPINAL mice administered PES of 3 x 10 mglkg »‘IJM!!‘ [{Im{l 2, and 4) SC. Proportesn of AAT DrOLEIN @ serum, 2 tyne oF M Iype, measured
£ by mass spectrometry, total AAT probeln kevels quantified by EL



A

AATD development candidate expected in 2022

o @ © o—
functional M-AAT duration of effect improve potency candidate
+ GalMAc-conjugated « ADAR editing is highly + Chemistry optimization of - Ongoing and planned
AlMers restore specific AlMers further increases preclinical studies
therapeutically potency assessing durability, dose
meaningful levels of ¢ Restored, circulating ) response and PK/PD
functional, wild-type M- wild-type M-AAT in serum + Optimized AlMers restore
AAT at 1-month post-last AAT in serum by 4-fold + Assessment of reduction
dose {=15uM) at Day 7 in Z2-AAT aggregates and
changes in liver
+ Restored wild-type M-AAT pathology

at 85% of total AAT

WAVE
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Exhibit 99.2

Wave Life Sciences Announces New Data for Leading RNA Editing Capability Across Multiple Tissues and Provides
Update on AATD Program During Analyst and Investor Research Webcast

Durable ADAR editing in vivo in preclinical models, including in CNS tissues with editing out to at least four months

Chemistry optimization yields a four-fold increase over PBS control in AAT protein restoration in vivo preclinically (or
more than 15 micromolar)

CAMBRIDGE, Mass., September 28, 2021 — Wave Life Sciences Ltd. (Nasdaq: WVE), a clinical-stage genetic medicines company committed to
delivering life-changing treatments for people battling devastating diseases, today presented new data for its ADAR-mediated RNA editing capability
(ADAR editing), including new preclinical editing data across multiple tissues, as well as an update on its discovery-stage alpha-1 antitrypsin deficiency
(AATD) program during the company’s 2021 Analyst and Investor Research Webcast. The webcast also included updates on the company’s PRISMTM
platform and initial results from the application of ADAR editing to neurology targets.

“Our presentations today represent robust and meaningful contributions to the rapidly advancing field of RNA editing, where we are at the forefront
defining both new levels of editing, as well as the tissues and cell types amenable to this approach,” said Chandra Vargeese, PhD, Chief Technology
Officer of Wave Life Sciences. “The application of PRISM to RNA editing means that there is the potential for therapeutic applications extending
beyond the restoration of protein function, such as upregulation of protein expression, modification of protein function by altering post-translational
modifications or protein-protein interactions, or alteration of protein stability. Additionally, with our AATD program, we have shown an ability in
preclinical experiments to drive alpha-1 antitrypsin protein significantly above levels that are potentially therapeutically meaningful and increase the
overall percentage of secreted wild-type M-AAT protein.”

A summary of the RNA editing presentations is below. A replay of the Analyst and Investor Research Webcast is available on Wave’s Investor Relations
website.

Leading RNA Editing Capability Using Endogenous ADAR

. Wave’s RNA editing capability leverages widely expressed endogenous ADAR enzymes to achieve highly specific A-to-I (G) RNA editing
using stereopure oligonucleotides, called “AIMers,” without the need for lipid nanoparticles (LNPs) or viral vectors, and without altering
the genome.

. Wave is developing short, fully-chemically modified AIMers with and without GalNAc conjugation, with the objective of achieving
productive editing in the liver, central nervous system (CNS), and other tissues.

. CNS: Wave presented new in vivo data that demonstrated potent editing (up to 65%) and durable editing of UGP2 mRINA out to at least
four months in multiple regions of the CNS in a mouse model with human ADAR.

. Wave is applying ADAR editing to multiple therapeutic targets in the CNS, including MECP2, seeking to correct a
nonsense mutation and potentially restore functional protein in Rett Syndrome.

. Additionally, in vitro data were presented demonstrating the potential to target protein-protein interactions and upregulate
downstream gene expression with AIMers.



. Ophthalmelogy: Wave also presented preclinical data demonstrating up to 50% editing of UGP2 mRNA in the posterior of the eye of
mice at one-month post-single intravitreal injection.

. New tissue and cell types: Wave shared ACTB RNA editing in non-human primates (NHPs) using systemic administration, including in
the kidneys, liver, lungs and heart, as well as editing of ACTB in multiple immune cell types in vitro, including CD4+ T-cells, CD8+
T-cells, and others.

ADAR Editing Provides Promising Treatment Approach for Alpha-1 Antitrypsin Deficiency (AATD)

. Wave’s AATD program, its first investigational ADAR editing program, uses AIMers to potentially correct the single base mutation in
mRNA coded by the SERPINA1 Z allele. ADAR editing may provide an ideal approach for addressing AATD by increasing circulating
levels of functional alpha-1 antitrypsin (M-AAT) protein and reducing mutant protein aggregation in the liver, thus potentially addressing
both the lung and liver manifestations of the disease.

. Today Wave shared new in vivo data demonstrating durable restoration of M-AAT protein in the liver of transgenic mice with human
SERPINA1 and human ADAR following initial doses of a GalNAc-conjugated SERPINA1 AIMer. Serum concentrations of human AAT
protein remained at least three-fold higher over PBS control for 30 days post-last dose with the SERPINA1 AIMer.

. Wave also shared data demonstrating progress in enhancing editing activity and protein restoration following PRISM chemistry
optimization.
. These AIMers achieved mean editing of approximately 50% of SERPINA1 mRNA in vivo.
. Also with chemistry optimization, Wave demonstrated in vivo a four-fold increase over PBS control in AAT protein

restoration in serum (or more than 15 micromolar), representing an improvement over the three-fold increase achieved with
Wave’s initial AIMers. Approximately 85% of circulating AAT was confirmed to be M-AAT in treated transgenic mice
with human SERPINA1 and human ADAR.

. Wave’s ADAR editing appears highly specific with nominal off-target edits observed following transcriptome analysis, nor were there
bystander edits observed in the SERPINA1 transcript.

. Ongoing and planned preclinical studies are assessing durability, dose response, pharmacokinetics, and pharmacodynamics. Wave also
plans to assess reduction of Z-AAT aggregates in the liver and changes in liver pathology in its transgenic mouse model.

. Wave expects to have an AATD development candidate in 2022.

About PRISM™

PRISMTM is Wave Life Sciences’ proprietary discovery and drug development platform that enables genetically defined diseases to be targeted with
stereopure oligonucleotides across multiple therapeutic modalities, including silencing, splicing and editing. PRISM combines the company’s unique
ability to construct stereopure oligonucleotides with a deep understanding of how the interplay among oligonucleotide sequence, chemistry and
backbone stereochemistry impacts key pharmacological properties. By exploring these interactions through iterative analysis of in vitro and in vivo
outcomes and machine learning-driven predictive modeling, the company continues to define design principles that are deployed across programs to
rapidly develop and manufacture clinical candidates that meet pre-defined product profiles.

About Wave Life Sciences

Wave Life Sciences (Nasdaq: WVE) is a clinical-stage genetic medicines company committed to delivering life-changing treatments for people battling
devastating diseases. Wave aspires to develop best-in-class medicines across multiple therapeutic modalities using PRISMTM, the company’s
proprietary discovery and drug development platform that enables the precise design, optimization, and production of stereopure oligonucleotides.
Driven by a resolute sense of urgency, the Wave team is targeting a broad range of genetically defined diseases so that patients and families may realize
a brighter future. To find out more, please visit www.wavelifesciences.com and follow Wave on Twitter @WaveLifeSci.




Forward-Looking Statements

This press release contains forward-looking statements within the meaning of the Private Securities Litigation Reform Act of 1995, as amended,
including, without limitation, our understanding of the application of PRISM to RNA editing and the anticipated therapeutic benefits of RNA editing
capabilities using endogenous ADAR; our beliefs regarding the learnings gained from our first-generation clinical programs and our initial chemistry;
our understanding of AIMers and their expected capabilities; the anticipated therapeutic benefits of our ADAR editing program for AATD; the
anticipated timing for our AATD development candidate; and the potential benefits of PRISM, including our stereopure oligonucleotides. The words
“may,” “represent,” “expect,” “plan,” “objective,” “achieve,” “demonstrate,” “represent,” “predict,” “appear,” “potential,” “continue,” “target” and
similar expressions are intended to identify forward-looking statements, although not all forward-looking statements contain these identifying words.
Any forward-looking statements in this press release are based on management’s current expectations and beliefs and are subject to a number of risks,
uncertainties and important factors that may cause actual events or results to differ materially from those expressed or implied by any forward-looking
statements contained in this press release and actual results may differ materially from those indicated by these forward-looking statements as a result of
these risks, uncertainties and important factors, including, without limitation, the risks and uncertainties described in the section entitled “Risk Factors”
in Wave’s most recent Annual Report on Form 10-K filed with the Securities and Exchange Commission (SEC), as amended, and in other filings Wave
makes with the SEC from time to time. Wave undertakes no obligation to update the information contained in this press release to reflect subsequently
occurring events or circumstances.
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