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= Cautionary Note Regarding Forward - Looking Statements
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Z\:ly statements contained in this presentation that do not describe historical facts may constitute forward-looking statements as

that term is defined in the Private Securities Litigation Reform Act of 1995. These statements may be identified by words such as
Abel i eve, 0 Aexpect, 0 Amay, 0 Aplan, 06 Apotential , o0 Awihd , 6 an
expectations. These forward-l ooki ng statements include expectations regard
including the availability of data from its clinical trials and the timing of its regulatory submissions. These statements involve risks
and uncertainties that could cause actual results to differ materially from those reflected in such statements. Risks and

uncertainties that may cause actual results to differ materially include uncertainties inherent in the conduct of clinical trials,

Aclaris' reliance on third parties over which it may not always have full control, the uncertainty regarding the COVID-19

pandemic including its impact on thetimingof Ac | ar i s 0 r e gesdarah and develmpnent activities, and other

ri sks and uncertainties that are described in t-KértiRiyearkendeda c t
December 31, 2019, Acl ar i s-QfoQheguarteeendey SeRempen 3012020 and étlerfilings Adaris
makes with the U.S. Securities and Exchange Commi ssion fror
filings" section of the Investors page of Aclaris' website at http://www.aclaristx.com. Any forward-looking statements speak only

as of the date of this presentation and are based on information available to Aclaris as of the date of this presentation, and

Aclaris assumes no obligation to, and does not intend to, update any forward-looking statements, whether as a result of new

information, future events or otherwise

This presentation also contains estimates and other statistical data made by independent parties and by us relating to market
size and other data about our industry. This data involves a number of assumptions and limitations, and you are cautioned not to
give undue weight to such estimates. In addition, projections, assumptions and estimates of our future performance and the

future performance of the markets in which we operate are necessarily subject to a high degree of uncertainty and risk.
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Founded and Led by Proprietary Kinase
Physicians and Scientists Discovery Engine

World class ex-Pfizer Versatile platform
(kinase) and ex-GSK

(immunology) leadership Fully integrated discovery

and development team
Kinome experts skilled at
developing kinase targeted
medicines

Advancing small molecule
drug candidates to
parallel or exceed efficacy
of high-value biologics

ATI-450 - MK2i
Oral anti-TNFU, anti-IL1, anti-
IL6

ATI-1777-Topi c al NS c

JAK1/3i
Tissue specific therapy for the
potential treatment of
moderate to severe atopic
dermatitis (AD)

ATI-2138 - ITK/TXK/JAKSI
Oral dual inhibitor of T-cell and
cytokine receptors

Development of Small Molecule Therapeutics
for Immuno  -inflammatory Diseases

** All trademarks are the property of their respective owners.
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The Kinase Opportunity
Unlocking the Potential of the Kinome

Medically Important and Productive Target Class Most Members of the Kinome Remain Unexplored
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518 Members

~36 Marketed Drugs?
~$48B12

Annual Sales of Kinase Drugs

>90% of the Human Kinome
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- remains undrugged*

Creating New Medicines Targeting Previously Inaccessible Kinome Targets

1. Data on file.

2. Oprea Tl, et al. Unexplored opportunities in the druggable human genome. Nature Rev Drug Discov. Poster Jan. 2017. ~~

3. Manning G, et al. Science. 2002;298(5600):1912-1934. ) ) ’ .

4. Oprea Tl, et al. Nat Rev Drug Discov. 2018;17(5):317-332. ** All trademarks are the property of their respective owners. CIClQ ris 4
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Experienced R&D Leadership Team
Proven Track Record in Immunology and Inflammation

ALed discovery and
development teams in
Immuno-Inflammation and
Dermatology leading to
multiple successful NDAs,
including NUCALA® &
BENLYSTA®

-
AFormer SVP, R&D at GSK.

(/SFormer Executive Director,
Pfizer Inflammation Research
and Leader of Global Kinase
Technology Team

A>95 publications and patents
(>30 total on kinases)

(/SFormer VP Research &
Global Head, Pfizer
Inflammation,
co-leader of Pfizer Licensing
Team

ADelivered 8 clinical
candidates, 6 INDs and 1
NDA in inflammation and

cancer

(,5Former Research Fellow and h
Director, Pfizer Chemistry

A>100 publications and patents
(15 total on kinases)

AProject Lead for PFE JAK
Program

leader at pharma (Pfizer &
biotech)

Avalidated JAK 1/3 as target
for transplant/RA/psoriasis,
leading to approval of
XELJANZ®

fﬁlmmunologist/drug discovery A

/. .

AFormer research project
leader at Pfizer. Director of
Chemistry at Mnemosyne,
Luc, Cadent.

Ainventor of 6 clinical
candidates and author of 40
peer reviewed publications
and patents

()3Former Exec. Director, Pfizer.\
Site Head for Medicinal &
Structural Chemistry.

A>100 patents.

ACo-inventor of multiple drug
candidates

* All trademarks are the property of their respective owners.
© Copyright 2020 Aclaris Therapeutics, Inc. All rights reserved (PP--US-0539 12/20)
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KINect E Platform
Developing Kinase Drug Candidates Rapidly & Efficiently

TARGET SELECTION & "
VALIDATION KINect Platform i LEAD GENERATION

Explore Select Assess
500+ Cysteine Target
Kinases Kinases Confidence

FsiET CrEss MK2 Inhibitors

MODELING and Immune JAK Inhibitors
y m ANALYSIS Assays ITK Inhibitors

»> > ’ Proprieta
fol dpget IR

f “F Library

~Human
Kinome:

. DESIGN o
>300 w/Published T Disease S
Cysteine  Crystal Hgaefg?;/lcs SYNTHESIS Drug Design Research
Kinases ~ Structures ¢ Siceiid vion Licensing
Commercial

High affinity/selective Decrease time to Lead Design approach
drug scaffolds Optimization by half specific to each
or more kinase

THERAPEUTICS
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KINect E Platform

I Demonstrated Success in Reversible and Covalent MOA

Tissue Restricted JAK and ITK

MK2 Inhibitor Inhibitors

A Oral anti-TNF, anti-IL1, and
anti-IL6

A Novel approach for a difficult
to target kinase

A Broad potential in several
immuno-inflammatory
diseases

A ATI-1777: Skin specific
(Soft) topical JAK1/3

A Oral Gut-restricted
reversible and irreversible

inhibitors
A Goal: comparable clinical

efficacy with improved
safety profile

Unique substrate-selective
drug design

Tailoring physico-chemical
and potency properties

Small Molecule Therapeutics Targeting Multi
Immunology and Inflammation Markets

© Copyright 2020 Aclaris Therapeutics, Inc. All rights reserved (PP--US-0539 12/20)

Covalent ITK Inhibitors

A ITK/TXK/JAK3: Oral and

topical T cell kinase
inhibitors for autoimmune
diseases

Covalent inhibition for
difficult-to-target kinase

- billion Dollar

~~ .
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Program

ATI-450 MK?2
Inhibitor Oral

ATI-1777 JAK1/JAK3
Inhibitor Soft Topical

ATI-2138
ITK/ITXK/JAK3
Inhibitor Oral

JAK1/JAK3 Inhibitor
Oral, gut-restricted

ITK/TXK/IJAK3
Inhibitor
Oral, gut-restricted

= Pipeline

Indication(s)
Rheumatoid Arthritis

COVID-19*

Cryopyrin-Associated
Periodic Syndrome
(CAPS)

Atopic Dermatitis
(moderate to severe)

Psoriasis, Inflammatory
Bowel Disease

Inflammatory Bowel
Disease

Inflammatory Bowel
Disease

Preclinical Phase 1 Phase 2

* This is an investigator-initiated trial sponsored by the University of Kansas Medical Center.

© Copyright 2020 Aclaris Therapeutics, Inc. All rights reserved (PP--US-0539 12/20)

Phase 3
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ATl -450: MK2 Inhibitor

(Investigational Drug Candidate)

"\
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B ATI-450: Small Molecule, Oral MK2 Inhibitor
I Blocks the Same Targets as Broadly Used Biologics

MK2* drives pro-inflammatory cytokine expression
A Inhibiting MK2 blocks TNFU, IL1 and IL62, the targets of the following
biologics:
\V anti-TNFU: HUMIRA® (adalimumab), ENBREL® (etanercept),
REMICADE® (infliximab)
V anti-IL1: KINERET® (anakinra), ILARIS® (canakinumab), ARCALYST®
(rilonacept)
V anti-IL6: KEVZARAP® (sarilumab), ACTEMRAP® (tocilizumab)

ATI-450: Small molecule, oral MK2 inhibitor

A Potential alternative to injectable, anti-cytokine biologics and JAK
iInhibitors for immuno-inflammatory diseases

* MK2 = Mitogen-activated protein kinase-activated protein kinase 2
1. Data on file.

© Copyright 2020 Aclaris Therapeutics, Inc. All rights reserved (PP--US-0539 12/20)
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MKZ2 -driven Cytokines are Central to Many Diseases*
TNFU ,IL1, IL6 Are Mediators in Numerous Inflammatory Conditions

Rheumatoid arthritis/ Inflammatory Bowel

Juvenile idiopathic arthritis Disease Ankylosing spondylitis

Neutrophilic Dermatoses Cardiovascular/
(Hidradenitis Suppurativa) Cerebrovascular Disease

*Singh RK, et al. Pharmacol Reports. 2017;69:746-756. f/q\clq riS
] 11
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= Evolution in Understanding a Well

B The Path From p38 U to MK2

The relationship of p38Uto MK2
IS key to overcoming barriers

for suppressing
pro-inflammatory cytokines

A Global p38Uinhibitors have exhibited
toxicity and/or lack of sustained
efficacy in RA and IBD

A p38U phosphorylates over 60
substrates - yet MK2 drives the
proinflammatory node of this
pathway

A MK2 has been a high priority
therapeutic target since 1999 but
has proven very difficult to drug

*Wang C, et al. J Exp Med. 2018;215(5):1315-1325.

* Cheung P, et al. EMBO J. 2003;22(21):5793-5805.

* Muniyappa H, et al. Cell Signal. 2008;20(4):675i 683.
*Ma W, et al. J Biol Chem. 2001;276(17):13664-13674.

© Copyright 2020 Aclaris Therapeutics, Inc. All rights reserved (PP--US-0539 12/20)

- Known Inflammatory Pathway

INFLAMMATORY/STRESS STIMULY

\
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Anti-

inflammatory inflammatory Feedback

Pro- Negative
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R

e.g. CREB,

e.g. TAB1,
C/EBPDb, SP1 CREB

}

TNFa IL1bH IL6 IL8

Cellular
Function
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Novel Mechanism: Capturing MK2 in an Inactive State

ATI-450
(yellow)

ATI-450 (yellow) docked in the
pocket

Crystal structure of the
p38UMK2 complex

A In the nucleus, inactive MK2 and p38U dock in a high affinity complex that exhibits a
binding pocket formed by juxtaposed walls of both proteins

A ATI-450 binds to both walls of the pocket, stabilizing the complex and preventing MK2
activation

ATI-450 locks MK2 in a catalytically inactive state i a unique MOA

-~ .
aclaris | .

TTTTTTTTTTTT

*Wang C, et al. J Exp Med. 2018;215(5):1315-1325.
© Copyright 2020 Aclaris Therapeutics, Inc. All rights reserved (PP--US-0539 12/20)




ATI-450 Selectivity: Minimizing Off

-Target Inhibition
through High Affinity for the p38

UMK2 Complex

Human Kinome Selectivity!

MK2 Pathway Selectivity

. oIR8 2 T e ATI-450 is highly selective for the p38UMK?2
17 < complex vs. other p38 substrates!
17173 25
169 27
167, 29 i
s Assay Fold Selective
159 &)
- p38UIMK2 1
i — =x p38UATF2 700
p38U/PRAK 750
l133 97
135 61
133 623 =
= & ATI-450 binds to the p38U/MK2 complex with
1212121 73 higher affinity than either p38 or MK2 alone*
111111 { 5 977 :
Hogogha LU 1|1 1 soeres™ Assay Fold Selective
A ATI-450 (5uM) was tested vs 193 kinases p38UMK2 1
A >350-fold binding selectivity on all kinases 38U/p38tide** 51
in this anel efkhcept Wb
P P k2/t8p27 >550

1. Wang C, et al. J Exp Med. 2018;215(5):1315-1325.
* Data on file.

** Optimized p38 peptide substrate
© Copyright 2020 Aclaris Therapeutics, Inc. All rights reserved (PP--US-0539 12/20)
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Animal Models Supporting the Development of AT -450
In Immuno -Inflammatory Diseases

Therapeutic Area Animal Model Reference

Mouse Collagen-Induced Arthritis Model
Reduction in clinical arthritis score

Protection of joint histology Data on file
Rheumatoid Arthritis/ | Rat streptococcal cell wall arthritis model
Psoriatic Arthritis Protection against bone deterioration Wang C, et al. J Exp Med.
Protection against lethality 2018;215(5):1315-1325.
Inhibition of cellular IL1b mRNA stability &
translation

Adoptive transfer mouse model of colitis
Inflammatory Bowel Endoscopy scores show disease control
Disease Decreased inflammatory infiltrate
Protected structural integrity of mucosa

Strasser S, et al.
Integrative Biology.
2019;11(7):301-314.

Cryopyrin-Associated | Murine NOMID (severe form of CAPS)
Periodic Syndrome transgenic model
(CAPS) Human CAPS PBMC* IL1b modulation

Wang C, et al. J Exp Med.
2018;215(5):1315-1325.

* PBMC = Peripheral blood mononuclear cells

~~ .
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»f MK2 1 Potential Effect in Rheumatoid Arthritis
I ATI-450 regulates cells and cytokines involved in RA

Normal Joint

RA Joint

Monocyte/Macrophage
Osteoclast
Epithelial Cells
RA Synovial Fibroblast

Chondrocytes

TNFU,b |LIa1l
IL6, IL8, IL18, RANKL

ATI-450: for bold items above data on file and Wang
C, etal. J Exp Med. 2018;215 (5):1315-1325.

Strand V, et al. Nat Rev Drug Discov. 2007;6(Jan 2007):75-92.

MK?2 is a key regulator of pathogenic signals in chronic immuno-inflammatory diseases
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