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Check the appropriate box below if the Form 8-K filing is intended to simultaneously satisfy the filing obligation of the registrant under any of the following provisions (see General Instruction A.2. below):

· Written communications pursuant to Rule 425 under the Securities Act (17 CFR 230.425)

· Soliciting material pursuant to Rule 14a-12 under the Exchange Act (17 CFR 240.14a-12)

· Pre-commencement communications pursuant to Rule 14d-2(b) under the Exchange Act (17 CFR 240.14d-2(b))

· Pre-commencement communications pursuant to Rule 13e-4(c) under the Exchange Act (17 CFR 240.13e-4(c))

Securities registered pursuant to Section 12(b) of the Act:

	Title of each class
	Trading
	Name of each exchange
	

	
	symbol
	on which registered
	

	$0 Par Value Ordinary Shares
	
	WVE
	
	The Nasdaq Global Market
	



Indicate by check mark whether the registrant is an emerging growth company as defined in Rule 405 of the Securities Act of 1933 (§230.405 of this chapter) or Rule 12b-2 of the Securities Exchange Act of 1934 (§240.12b-2 of this chapter).

Emerging growth company ☐

If an emerging growth company, indicate by check mark if the registrant has elected not to use the extended transition period for complying with any new or revised financial accounting standards provided pursuant to Section 13(a) of the Exchange Act. ☐
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Item 7.01[image: ]	Regulation FD Disclosure.

On June 2, 2021, Wave Life Sciences Ltd. (the “Company”) issued a press release announcing the first in vivo data from the Company’s ADAR editing discovery program for alpha-1 antitrypsin deficiency (“AATD”). A copy of the press release is furnished as Exhibit 99.1 to this Current Report on Form 8-K.

From time to time, the Company presents and/or distributes slides and presentations to the investment community to provide updates and summaries of its business. On June 2, 2021, the Company updated its corporate presentation to include the first in vivo data from the Company’s ADAR editing discovery program for AATD. The presentation is available on the “For Investors & Media” section of the Company’s website at http://ir.wavelifesciences.com/ and 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

The following exhibits relating to Item 7.01 are furnished and not filed:

Exhibit
No.	Description

99.1	Press Release issued by Wave Life Sciences Ltd. dated June 2, 2021

99.2	Corporate Presentation of Wave Life Sciences Ltd. dated June 2, 2021

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

SIGNATURES[image: ]

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.
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Paul B. Bolno, M.D.

President and Chief Executive Officer

Date: June 2, 2021

Exhibit 99.1
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Wave Life Sciences Announces Proof-of-Concept Preclinical Data for ADAR Editing Program in Alpha-1 Antitrypsin Deficiency

First proof-of-concept in vivo data for RNA editing using endogenous ADAR enzymes in alpha-1 antitrypsin deficiency

ADAR editing resulted in therapeutically meaningful restoration of circulating functional AAT protein

Wave’s program in alpha-1 antitrypsin deficiency aims to correct the single base mutation in mRNA derived from the SERPINA1 Z allele, thereby addressing both lung and liver manifestations of the disease

CAMBRIDGE, Mass., June 2, 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 announced the first proof-of-concept preclinical data for its ADAR (adenosine deaminases acting on RNA)-mediated RNA editing (“ADAR editing”) program in alpha-1 antitrypsin deficiency (AATD). Up to 40 percent editing of human SERPINA1 Z-allele mRNA in the liver was observed at a single timepoint, which resulted in a therapeutically meaningful increase in circulating functional wild-type AAT protein. This initial in vivo study utilized Wave’s proprietary transgenic mouse model, which has both the human SERPINA1 Z-allele as well as human ADAR that is expressed comparably to human cells.

“These findings are a critical contribution to the genetic medicines field, as they represent the first proof-of-concept in vivo data for RNA editing using endogenous ADAR enzymes in AATD. They also reinforce Wave’s leadership position in the RNA editing field, as we continue to observe meaningful and significant levels of editing in animal models, including in mice and NHPs, which paves the way for translating this technology to the clinic,” said Paul Bolno, President and Chief Executive Officer of Wave Life Sciences. “Wave’s approach to RNA editing using endogenous ADAR and our AATD program have advanced quickly, with the team demonstrating immense creativity and tenacity to reach this important milestone. We look forward to presenting additional in vivo data in the second half of this year and continuing our progress towards the clinic.”

Wave’s AATD program, the first to utilize its ADAR editing modality, uses GalNAc-conjugated oligonucleotides to correct the single base mutation in mRNA derived from the SERPINA1 Z allele. ADAR editing provides a simple and efficient approach to treating AATD by simultaneously reducing aggregation of mutated, misfolded alpha-1 antitrypsin protein (Z-AAT) and increasing circulating levels of wild-type protein (M-AAT), thus having the potential to address both the lung and liver manifestations of the disease while avoiding risk from permanent off-target changes to the DNA. Wave is initially focusing on homozygous “ZZ” patients who have the highest risk of disease and where RNA editing may result in a heterozygous “MZ” phenotype, which would result in a substantially lower risk of disease.

The goals of Wave’s first in vivo proof-of-concept study were: 1) achieve editing of SERPINA1 Z allele mRNA in the liver at levels that approach the MZ phenotype; 2) restore human M-AAT protein in serum; and 3) demonstrate functionality of the restored human M-AAT protein. Results were analyzed at a single timepoint (day 7) and demonstrated:

· Up to 40 percent editing of Z allele mRNA was observed in the liver of Wave’s transgenic human ADAR mice, correlating with levels nearing correction to an MZ phenotype.

· Editing was highly specific with no bystander edits.

· A three-fold increase in circulating human AAT compared with placebo was observed, similar to the fold difference seen between ZZ and MZ patients.[image: ]

· 75% of circulating AAT protein was confirmed as M-AAT. This also suggests a reduction of Z-AAT in the liver and serum.

· Confirmation of functionality of the M-AAT protein using a neutrophil elastase inhibition assay.

Wave’s preclinical studies for its AATD program are ongoing and additional data on durability and dose response are expected in the second half of 2021. Wave also continues to evaluate ADAR editing compounds for other disease targets, leveraging its proprietary mouse model which expresses human ADAR and is crossed with disease-specific mouse models.

These proof-of-concept preclinical data were also presented at the Jefferies Virtual Healthcare Conference on June 2, 2021 and the presentation can be viewed by visiting the investor relations page of the Wave Life Sciences corporate website at http://ir.wavelifesciences.com.

About ADAR Editing

Wave’s novel RNA editing platform capability uses endogenous ADAR (adenosine deaminases acting on RNA) enzymes via free uptake of A-to-I

(G) RNA editing oligonucleotides. ADAR editing may provide an attractive alternative to DNA editing, as the effects of RNA editing are both reversible and titratable, and avoid potential long-term risks associated with permanent off-target genome edits. Wave’s ADAR editing modality also offers potential advantages over other RNA editing approaches, including the use of short oligonucleotides that are freely taken up by cells and do not require viral or nanoparticle delivery. Wave’s design also reduces the risk of immunogenicity from exogenous proteins and off-target effects.

About PRISM™

PRISM 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 PRISM, 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, the potential significance of Wave’s first proof-of-concept in vivo data for RNA editing with respect to AATD and the genetic medicines field; the anticipated plans, type of data and timing from Wave’s ongoing preclinical studies for its AATD program; Wave’s evaluation of additional ADAR-amenable disease targets. The words “may,” “will,” “could,” “would,” “should,” “expect,” “plan,” “anticipate,” “intend,” “believe,” “estimate,” “predict,” “project,” “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, 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.[image: ]

# # #

Investor Contact:

Kate Rausch

617-949-4827

krausch@wavelifesci.com

Media Contact:

Alicia Suter

617-949-4817

asuter@wavelifesci.com
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Forward-looking statements

This document contains forward-looking statements. All statements other than statements of historical facts contained in this
document, including statements regarding possible or assumed future results of operations, preciinical 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-looking 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-looking statements. Moreover, the Company operates in a dynamic industry and economy. New 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.
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Assessment of wild-type protein in CSF

Depletion of mutant HTT key to ability to measure wild-type HTT protein
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WVE-N531

Duchenne muscular dystrophy




image42.png
WVE-N531 in vitro dose-dependent dystrophin
restoration

Dystrophin protein restoration of up to 71%

Western Blot normalized to
primary healthy human myoblast lysate

+ WVE-N531 contains novel PN

(06 W e D4 S ysate) backbone chemistry modifications

- Free uptake for 6 day:
differentiation media with no
transfection agent and no peptide

.- - . - oystront conjugated to the oligonucleotide
- = Dystrophin

Demonstrated a dose-dependent

increase in dystrophin restoration
in DMD patient-derived myoblasts
Vinculin

WAVE  Eoerimental contions: 84552 (045-52)paient myobiats were treated wit ligonucieatid for 69 under ree-uptake conditions n iferentiation
media. Protein harvested in RIPA buffer and dystrophin restoration analyzed by Western Blt. Signal normalized to vinculn loading contro and to primary
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PN chemistry led to overall survival benefit in dKO model
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Clinical trial of WVE-N531 to initiate in 2021

+ Unmet need in DMD remains high
« CTA submitted in March 2021 to initiate clinical development

« Clinical trial powered to evaluate change in dystrophin production, and will assess
drug concentration in muscle, and initial safety
— Open-label study; targeting every-other-week administration in up to 15 boys with DMD

« Potential to apply PN chemistry to other exons if successful

| expected t
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Rational drug design: Evolution of PRISM platform

Addressing the reality of stereochemistry

RIS . ADAR editing capability
. Learnings of first-generation programs

@ =stabiish PK/PD and toxicology relationships

. In vivo target engagement, including NHP

First @ ovelin vivo models
generation
‘programs @ P~ backbone chemistry modifications

@ silencing & splicing capabilities

@ stereopure oligonucieotides

Choosing to control for stereochemistry enables Wave to
- apply principles of rational drug design to oligonucleotides
WAVE
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x Enables Wave to target genetically defined eases with
: | stereopure oligonucleotides across multiple therapeutic modal

DESIGN

Unique ability to construct
stereopure oligonucleotides

with one defined and
consistent profile

OPTIMIZE

A deep understanding of how the
interplay among oligonucleotide
sequence, chemistry, and backbone
stereochemistry impacts key
pharmacological properties

modeling, Wave continues to define design principles that are deployed across programs to raj
develop and manufacture clinical candidates that meet pre-defined product profiles

Multiple modalities
WAVE Silencing | Splicing | ADAR editing
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PRISM
PRISM platform enables rational drug design %

Sequence Chemistry
B: bases R: 2’ modifications

other modified

OMe, MOE, F,
other modifications

X: backbone chemistry

Stereochemistry Phosphodiester (PO),

phosphorothioate (PS),

Phosphoramidate diester
(PN)

Chiral control of
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Expanding repertoire of backbone modifications ﬁPRISM
with novel PN backbone chemistry

Backbone linkages
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PN chemistry increases potency in silencing, wRISM
splicing, and editing preclinical studies
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Lead program in Takeda collaboration reinforces ﬁPRISM
potential of PN chemistry in the CNS

Substantial and widespread target mRNA reduction following single intrathecal dose in
NHPs

Target mRNA knockdown 28
150 days post-dose (WVE-005)
+ Single IT dose of 12 mg (n=3)
Therapeutic candidate widely
distributed across brain and spinal
cord

+  ~90% mRNA knockdown one-
month following single dose

Remaining mRNA (%)

S
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PRISM enables optimal placement of backbone ﬁPRISM
stereochemistry

Crystal structure confirms phosphate-binding pocket of RNase H binds 3'-SSR-5" motif in
stereopure oligonucleotide - supports design strategy for Wave oligonucleotides
RNA

Stereopure Oligonucieotide cleavage site
Target RNA (C90rf72 compound)
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VAPRISM
Importance of controlling stereochemistry

Exponential diversity arises
Stereochemical diversity from uncontrolled stereochemistry

e g eor criseR guce @

Side
view

ADAR oligonucieatide (@)

No. diastereomers.
.

E 4

Top 500K @ Antgense, exon skipping,
view 3
o
WAVE

L€ SCIENCES Yellow spheres represent'S'stoms  S: Phaosphorothioate Number of S lnkages in ligonucleotide backbone.




image54.png
ADAR editing

Platform capability and
Alpha-1 antitrypsin deficiency
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PRISM platform has unlocked ADAR editing

Edited
RNA

Oligonucleotide Target

» »

Delivery

Oligonucleotide establishes
double-stranded RNA complex

« A-to-I editing is one of most common post-transcriptional modifications
ADAR s ubiquitously expressed across tissues, including liver and CNS
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PRISM enables practical approach to RNA
editing without need for viruses or exogenous protein
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ADA

Advantages of Wave ADAR editing platform

[+ Fully chemically modified to
increase stability in vivo

- Chirally-controlled backbone to
maximize in vitro activity

+ PN backbone chemistry
modification improves editing
+ Avoids permanent off- L efficiency

target DNA edits

+ No immunogenicity from
exogenous proteins

+ Reduced off-target effects

+ No requirement for AAV /
nanoparticles

* GalNAc-conjugated for targeted
delivery into liver

VS —
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ADAR amenable diseases represent a sizeable

opportunity

Potentially pathogenic human SNPs by
base pair corrections
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ADAR editing

Nearly half of known human SNPs
associated with disease are G-to-A
mutations

A-to-I(G) editing could target tens of
thousands of potential disease
variants!

>32,000 potentially pathogenic
CtoT human SNPs?
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RNA editing opens many new therapeutic

applications

Restore protein function

Modify protein function

Protein upregulation

+ Fix nonsense and missense
mutations that cannot
be splice-corrected

- Remove stop mutations

+ Prevent protein misfolding and
aggregation

Examples:

Rece:

WAVE

« Alter protein processing (e.g.
protease cleavage sites)

« Protein-protein interactions
domains

- Modulate signaling pathways

Examples:
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- Modifying upstream ORFs
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Significant ADAR editing demonstrated in
vitro in NHP and primary human hepatocytes

ACTB GalNAc-conjugated oligonucleotides with stereopure PN backbone

chemistry modifications
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Efficient ADAR editing translated in vivo in
non-human primate study

+ Up to 50% editing efficiency observed at Day 7, 2 days post last dose
« Substantial and durable editing out to at least Day 50, 45 days post last dose

In vivo editing in NHP following Oligonucleotide quantification in NHP following
subcutaneous administration subcutaneous administration
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Wave ADAR editing oligonucleotides are
highly specific
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Multiple opportunities for ADAR editing in

neurology

ACTB editing in iCell Neurons
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An ADAR editing approach to correct alpha-1 il
antitrypsin deficiency

Alpha-1 antitrypsin deficiency (AATD) & No M-AAT
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+ Restores M-AAT physiological
regulation in liver
+ Reducing Z-AAT protein aggregation

+ Restores circulating,
lung-bound M-AAT
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image65.png
SERPINA1 Z allele mRNA editing restores -
wild-type M-AAT protein concentration in vitro

Editing Z allele mRNA back to wild-type prevents protein misfolding and restores secretion of
wild-type M-AAT protein from hepatocytes

SERPINA1 Z allele mRNA editing AAT protein concentration in media Wild-type M-AAT protein analysis

™ @) M-AAT protein confirmed

by mass spectrometry

Function of secreted,

wild-type M-AAT protein
confirmed by neutrophil
elastase inhibition assay

% Z allele MRNA editing
AAT protein ng/ml
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First proof-of-concept study to restore M-AAT -
protein with ADAR editing in vivo

\amb

« Goals of first in vivo proof-of- SERPINA1 mouse
concept study:
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in all tissues

WAVE





image67.png
Achieving 40% editing of Z allele mRNA at -
single timepoint

SERPINA1 Z allele mRNA editing levels nearing correction to heterozygote (MZ)

in vivo Z allele mRNA editing in
SERPINA1-Pi*Z/huADAR mouse

+ GalNAc-conjugated compounds

+ Up to 40% editing of Z allele mRNA in
liver of transgenic human ADAR mice
atday 7

+ Highly specific editing (no bystander
edits)
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Achieving therapeutically meaningful increases -
in circulating human AAT protein

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

Human AAT concentration in serum
3-fold increase at day 7
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Restoring circulating wild-type M-AAT

ADAR editing restores wild-type M-AAT, suggesting reduction of Z-AAT in liver and serum
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Secreted wild-type M-AAT protein is functional

Significant increase in neutrophil elastase inhibition with wild-type M-AAT protein

Elastase inhibition activity in serum
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ADAR editing successfully corrects Z allele a8
mRNA in vivo to restore functional M-AAT protein

+ Results support use of human transgenic mouse model to evaluate ADAR editing
compounds for additional targets

+ Up to 40% editing of SERPINA1 Z allele mRNA in liver at single timepoint, nearing
correction to heterozygotes (MZ)

+ Initial Z allele mRNA editing resulted in therapeutically meaningful increase in
circulating functional wild-type M-AAT protein in vivo

+ Restoration of wild-type M-AAT suggests reduction of mutant Z-AAT protein in liver and
serum

+ Ongoing studies to assess duration of activity, dose response, PK/PD, reduction in Z-AAT

protein aggregates to provide insight into wild-type M-AAT secretion levels over time
and changes in liver pathology

Additional data on durability and dose response expected in 2H 2021

WAVE
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Stereopure oligonucleotides for inherited
retinal diseases (IRDs)

Wave ophthalmology opportunity
+ Oligonucleotides can be administered by intravitreal
(IVT) injection; targeting twice per year dosing

- Stereopure oligonucleotides open novel strategies in
both dominant and recessive IRDs; potential for
potent and durable effect with low immune response

Successful targeting of MALAT1 is a surrogate
for an ASO mechanism of action

- Widely expressed in many different cell types

- Only expressed in the nucleus Intravitreal injection

WAVE  Sources: Daiger, etal. Cin Genet. 2013;84:132-141. Wong G, et . Bostatistic. 2018; DOI: 10,1093 Miosatstcs/kxx0G9. Athanasiou , et .
Prog Retin Eye Res. 2018;62:1-23. Daiger S, et 3. Coid Spring Horb Perspect Med. 2015;5:3017125. Verbakei S, et al. rog Reti Eye Res.
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Durable Malatl knockdown through 9 months

with PN backbone chemistry modifications

~50% Malatl knockdown at 36 weeks in the posterior of the eye

WAVE

% Malat1 expression

PBS NTC PS/PO PS/PN

Time (weeks)

(retina, choroid, sclera) to PBS-treated mice is shown at 12, 20 3nd 36 weeks post-singl injection. PBS =
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Ophthalmology

Potent USH2A exon 13 skipping with
stereopure compound in vitro and ex vivo

Enhanced potency over a Target engagement
stereorandom reference compound (in vitro) in NHP retinas
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Stereopure oligonucleotide elicits
dose-dependent exon skipping in NHP eye in vivo

Oligonucleotide is complementary to NHP
USH2A exon 12*

+ Evaluated 1-week post-single IVT
injection

+ Dose-dependent activity of stereopure
3 oligonucleotides

H
i
i
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i
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+ Substantial exposure in retina

B - + Exon-skipping integrity confirmed by
PBS NTC Stereopure RNA-seq at both doses
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Allele-selective reduction of SNP-containing

allele for adRP associated with Rhodopsin P23H mutation

Retinitis pigmentosa (RP): group of rare, genetic eye disorders resulting in progressive photoreceptor cell
death and gradual functional loss; currently no cure

~10% of US autosomal dominant RP cases are caused by the P23H mutation in the rhodopsin gene (RHO)

Mutant P23H rhodopsin protein is thought to misfold and co-aggregate with wild-type rhodopsin, resulting in a
gain-of-function or dominant negative effect in rod photoreceptor cells
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Continuous flow of data to enable program decisions
through 2022

Rapid patiiigsy WVE-004: Dose WVE-003: Dose WVE-N531: Dose

Ciinical data to
proof of concept first patient in first patient in first patient in

provide insights

FOCUS-C9 trial for | SELECT-HD trial for | clinical trial for into PN chemistry
patients with patients with HD in | patients with DMD | and enable
ALS/FTD in 2021 2021 in 2021 decision making

expected in 2022

Novel ADEHES + Share in vivo + Validation of Share data on Present additional
capability advanciig data from AATD humanized mouse |  durability and in vivo ADAR
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