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Legal Disclaimer

This presentation contains statements that constitute “forward looking statements” as that term is defined in the United States Private Securities Litigation
Refarm Act of 1995, including statements that express Freeline Therapeutics Holdings plc's (“Freeline® or the *Company”) opinions, expectations, beliefs,
plans, objectives, assumptions or projections regarding future events or future results, in contrast with statements that reflect historical facts. Examples
include discussion the Company's strategies, financing plans, and clinical trial plans. In some caszes, you can identify such forward-looking statements by
terminalogy such as “anticipate,” “intend,” *believe,” “estimate,” “plan,” “seek,” "project” or "expect,” "may,” “will,” “would,” “could” or “should,” the
negative of these terms or similar expressions. Forward looking statements are based on management's current beliefs and assumptions and on information
currently available to the Company, and you should not place undue reliance on such statements. Forward-looking statements are subject to many risks and
uncertainties, including the Company’s recurring losses from operations; the development of the Company’s product candidates, including statements
regarding the timing of initiation, completion and the outcome of clinical studies or trials and related preparatory work; the Company’s ability to design and
implement successful clinical trials for its product candidates; the potential for a pandemic, epidemic or outbreak of an infecticus dizeases in the U.S., UK.
ar EU, including the COVID-19 pandemic, to disrupt the Company's clinical trial pipeline; the Company’s failure to demonstrate the safety and efficacy of its
product candidates; the fact that results obtained in earlier stage dinical testing may not be indicative of results in future clinical trials; the Company’s ability
to enroll patients in clinical trials for its product candidates; the possibility that one or more of the Company’s product candidates may cause serious
adwverse, undesirable or unacceptable side effects or have other properties that could delay or prevent their regulatory approval or limit their commercial
potential; the Company's ability to obtain and maintain regulatory approval of its product candidates; the Company's limited manufacturing experience
which could result in delays in the development or commercialization of its product candidates; and the Company's ability to identify or discover additional
product candidates, or failure to capitalize on programs or product candidates. Such risks and uncertainties may cause the statements to be inaccurate and
readers are cautioned not to place undue reliance on such statements. Many of these risks are outside of the Company's control and could cause its actual
results to differ materially from those it thought would cccur. The forward-looking statements included in this presentation are made only as of the date
hereof. The Company does not undertake, and specifically declines, any abligation to update any such statements or to publicly announce the results of any
revisions to any such statements to reflect future events or developments, except as required by law.

Far further information, please reference the Company's reports and documents filed with the U.5. Securities and Exchange Commission. You may get these
documents by visiting EDGAR on the SEC website at whany sec poy.

Certain information contained in this presentation relates to, or is based on, studies, publications, surveys and other data obtained from third party sources
and the Company's internal estimates and research. While the Company believes these third-party sources to be reliable as of the date of this presentation,
it has not independently verified, and makes no representation as to the adequacy, fairness, accuracy or completeness of, any information obtained from
third party sources. In addition, all of the market data included in this presentation involves a number of assumptions and limitations, and there can be no
guarantee as to the accuracy or reliability of such assumptions. Finally, while the Company believes its own internal research is reliable, such research has
not been verified by any independent source.
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Today’s agenda

Opening remarks

Data update from the B-AMAZE
Phase 1/2 Study — Verbrinacogene
setparvovec (FLT180a)

The importance of being in the
normal range

Haemophilia B programme —
next steps

Summary

——

Theresa Heggie, CEO

Professor Amit Nathwani, Founder

Professor Guy Young, FLT180a US Pl

Dr. Julie Krop, CMO

Theresa Heggie, CEO
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FIPFE| |\ Mission: To be life changers PREELAE

. . ‘ . .
<& Our vision 0 Our mission

Freeline’s vision is to be a fully integrated, | To deliver functional cures for monogenic
next generation, systemic, liver-directed AAV diseases, followed by expansion to address
gene therapy company dedicated to diseases requiring higher protein expression.
transforming the lives of patients sufferingé

from systemic debilitating diseases. |
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B- }ZE Phase 1/2
Study data update —

Verbrindeogene setparvovec
The Freeline mission: (FLT180a)

[0 be life changers Prof. Amit' Nathwani, UCL
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Haemophilia gene therapy: Current state of the art

AAV gene therapy treatments
150

» ggr_ranIOFol/z( expression FREEU\E

Aim: To achieve FIX activity in the normal
range
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Normal coagulation

Normal response to all
haemostatic challenges.

No need for FIX replacement.
Demanded by patients and
now potentially achievable
with Freeline approach

il\/lean FIX: 37%; bleeds in 28% of patients?
uniQure Phase 3 - AMTO61 FIX Padua
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Mild Haemophilia patients
still experience joint bleeds?!

Frequent spontaneous bleeds

FREELINE

1.  The frequency of joint
hemorrhages and procedures in
nonsevere hemophilia A vs B.
Soucie et al. 2018 blood
advances

2. uniQure’s late-breaking ASH
abstract; first data from the
Phase 3 HOPE-B Gene Therapy
Trial. 54 patients week 26 data

3.  Pfizer R&D Day Sep 2020 — 4 year
follow-up data in 15 patients
from Phase 1/2 trial. Note, now
in Phase 3 development

4. Nathwaniet al; N EnglJ Med
2014; 371:1994-2004
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Freeline is committed to developing a functional cure for people
with haemophilia B using its potent, proprietary, AAV gene
therapy that has the potential to normalise FIX activity levels

Protection during vigorous
activities

“.. don’t have a very sporty
life...spontaneous  bleeds  occur
when | travel or play sports...and
therefore | am still at home most of
the time for fear of bleeding...”

Freedom from fear of
trauma

“Now that my toddler is walking, |
find myself more worried for each
fall and bruise | see”

Enabling patients to lead
active unconstrained lives

“I've got new hopes for the future.
Before the gene therapy treatment,
travel wasn’t an option, but now |
can chuck on a backpack and go, as
long as the gene therapy continues
to work.”

FREELINE

Source of quotes: market research
conducted including 15 patient
interviews and one of the first patients
in Freeline’s FLT180a clinical trial
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FLT180a builds on our experience in Haemophilia B product

candidates using scAAV2/8-LP1-FIXco

St Jude UCL study established the long term
durability of AAV vectors

FIX expression

FIX (% of normal)

Years

o- Low (N=2) == Mid (N=2) =a= High (N=6)

Stable expression following a single
administration of AAV2/8-LP1-
hFIXco

Median follow-up 6.7 +/- 1.0 years
(5.1-8.6; median, SD, range)

>80% reduction in bleed rates

>60% reduction in FIX concentrate
use

No long-lasting or late toxicities

FREELINE

Reiss et al; ASH 2018; Nathwani et al; N
EnglJ Med 2011 and 2014

3

freeline.life



Transaminitis is the only vector related toxicity following
systemic administration of AAV vectors

hFIX:C
(U/dL)

Pred 60mg

Weeks post vector infusion

B hFIX

10

15

20 25

V- ALT

(/n1) L1v

® O

Subclinical, self limiting
transaminitis

Occurs with all serotypes

Occurs between 4-14 weeks after
gene transfer

Severity is dose dependent
Responds to corticosteroids

Delay in administration of
corticosteroids can lead to reduction
or loss of transgenic FIX protein
expression

FREELINE

Patient 6 from original St. Jude/UCL
study
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FLT180a, Next generation AAV vector
E FREELINE

Our rationally designed Potent liver High protein 0 Low dose levels
AAVS3 capsid enables: transduction expression and improved
safety margin
Expression = Cassette x Gene x Capsid Higher transduction of human hepatocytes
with AAVS3

d

i < i
R VAW | Primary .
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Cassette Gene Capsid (AAVS3)

’ Potent liver . FIX-Padua gain-
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@ synthetic human

man Hepatocyte tra

specific of-function adapted capsid
promoter mutation with high 7 K K K
@ Optimised intron tropism for liver (n=3) <& v‘*“% R \f@
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B-AMAZE Phase 1/2 Study designed to establish a dose that
delivers FIX activity in the middle of the normal range

FREELINE

Adaptive dose escalation design:

To assess the safety and efficacy following Aim is to establish effective dose (50 — 150% FIX)
FLT180a administration

Key inclusion criteria

e Severe or moderate Haemophilia B < 2%

o0
e Adults 218 years

9.75el1 vg/kg Sponsor: University College London
Funding: Freeline

Key exclusion criteria

* Neutralising antibodies to AAVS3
* Liver disease

Assessments: Safety; FIX activity level
(one stage clotting assay); Exogenous

7.5e11 ve/k FIX concentrate usage; Bleeding
E nd pO| ntS Cohort 1 g/ g frequency
Enrolment criteria: Haemophilia B
° Safety 4.5e11 vg/kg patients aged >=18 years with FIX
activity levels <2%; Lack of neutralising
° 1 antibodies to AAVS3; >50 exposure
F IX a Ct|V|ty |eve| days to FIX and no history of inhibitors;

Normal liver function; No evidence of
active Hepatitis B, C, or HIV infection

* 70to 150%

Target range for dose finding 11
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Phase 1/2 Study: key baseline parameters

Severe haemophilia B @5 ‘
i
< 2% FiX activity

Bodyweight =
68 to lyOngg @ N/@lo\ @

ABRs

0.33t6.33

Age

25167/ years

Annual FIX replacement

~40K 10 ~420K

U per year

FREELINE
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Verbrinacogene setparvovec (FLT180a): favourable CREE| NE
safety profile and well tolerated

FIREELINE Key safety results

\/ No infusion reactions and no discontinuations of infusion

«/ No other allergic reactions to date

\/ Most common drug related SAE was transient transaminitis. Manifests as an elevation in
ALT +/- a decrease in expression and is not a safety signal

A single patient in the highest dose cohort developed thrombosis of AV fistula in the
context of supraphysiological FIX levels
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No patients in the trial required supplemental FIX post CREE| NE
treatment.” Patients receiving the low dose show durable FIX

activity (~44%) for almost 3 years just below the normal range

Cohort 1 4.5e11 vg/kg

__ 200 1
2\0, 4
o
>
@ ]
Z 150 -
% ] The normal range
: (50-150% FIX
T 100 J activity)
50
. C— ﬂ
[
_ 11
O L e L e L e T e e I L e e )
0 50 100 150 200 250 300 350 400 450 500 550 600 650 700 |‘|'50 800 850 900 950

. One-stage a y ntral laboratory
Data up to this time Days after Infusion T

point shared previously

Dat of 215t August 2020

Data up to this time point shared

previous ly
*In coho t3(75 11 g/kg) p atient
lo t expression and resumed F
proph\/laxis
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1.5e12 vg/kg dose demonstrates potency of the AAVS3 capsid
but is not the go forward dose for the haemophilia B program

FREELINE

550
500
450
400
350
300
250
200
150
100
50
o+ 7F———F———— T T 7T 77— 7T 77— T T T T T T T T T T 7T T T T

FIX activity level (%)

—o

The normal range (50-150% FIX activity)

One-stage assay, central laboratory

Days after Infusion
measuremen t

Data as of 215t August 2020

. Had completed 6 month follow-up at
previous data update (July 2020, ISTH)
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A dose between 7.5e11 & 9.75e11 vg/kg has the potential to
achieve FIX activity in the normal range

7.5e11 vg/kg  Patient with controlled ALT levels showed stable expression in the normal range

FREELINE

FIX activity level (%)

300
250 1
200 1
150 1
The normal range
100 1 (50-150% FIX
1 activity)
50 ] ®
. One-stage assay, central
0% T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T L 1 laboratory measurement
0 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 160 170 180 190
Data as of 215t August 2020
Cohort 4 9.75e11 vg/k i i i Days after Infusion
- g/ke Patients show FIX expression in or above the normal range P
300
§ 1 Data up to this time ‘ Had completed 6 month follow-up at
= ] point shared previously previous data update (July 2020, ISTH)
2 250 - T T
10 ] O Data up to this time point shared
_é? i previously
2 200 A
2 ] | Patient experienced loss of
< ] | expression due to transaminitis
- 150 A - —]
| *In cohort 3 (7.5e11 vg/kg) one patient
] I The normal ra nge lost expression and resumed FIX
100 o prophylaxis
] 1 (50-150% FIX activity)
] ! ‘ 1 6
50 I
i [
| freeline.life
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Days after Infusion



Verbrinacogene setparvovec (FLT180a): potential to provide
a functional cure by normalising FIX activity

Key learnings from the B-AMAZE Phase 1/2 Study

Demonstrated that the dose with potential to achieve FIX activity in the normal
range is expected to be between 7.5e11 and 9.75e11 vg/kg

\/ Stable and durable response up to almost 3 years post treatment to date

\/ No bleeds requiring supplemental FIX

\/ Favourable safety profile

Short course of prophylactic tacrolimus combined with prophylactic prednisone
and close monitoring expected to preserve expression and eliminate the need for
FIX supplementation

FREELINE
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Prof. Guy-Young,
Children's'Hospital Los Angeles
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The Freeline mission: next steps
To be life changers Dr. Julie Krop




Successful EOP2 meeting with FDA supports initiation of

pivotal phase 2b/3 trial FREELINE

“ Phase 1/2

Patlents 1to 10
FIX activity at 6 months

‘ ‘ Long term safety study

File BLA
Accelerated

Approval
coil ‘ ‘ ‘ Phase 2b/3
meeting

@ Fully enrolled

6 months baseline

= Safety = Durability = Efficacy
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The Freeline mission: Summa ry
To be life changers Theresa Heggie



Physician market research indicates a strong preference for a
gene therapy that consistently achieves FIX expression in the

normal range

Average utility scores*

n=254
30 " 29
18
15 H
0
(15)
Annualised bleeding rate tiers

(25)

Tier1 Tier2 Tier 3 Tier4 Tier5
20% bleed? 10% bleed? 10% bleed”? 0% bleed” 0% bleed”
FIX required FIX required FIX required FIX required No FIX required
for surgery for surgery for surgery for surgery
and bleeds and bleeds

Eliminating bleeds is a
important consideration
for physicians in selecting
gene therapy

The inflection point between tiers
3 and 4 shows that physicians
have high preference for a gene
therapy which eliminates bleeding

“..Stopping bleeds is the most
important clinical outcome...If | were
to recommend | would choose a
gene therapy that eliminates
spontaneous bleeds...”

FREELINE

*Shows the relative physician
preference for each level within the
ABR attribute—more positive values
equate to higher physician preference;
Apercent of patients who experience
at least 1 bleed

Source: Market research - interviews,
survey and analysis
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Verbrinacogene setparvovec (FLT180a) has the potential to
deliver FIX activity in the normal range at low doses

FIX activity level (%)

300

250

200

150

100

50

The normal range

(50-150% FIX activity)

Mean: 41%

20T vg/kg

Ph. 2b - AMTO61
FIX Padua?

uniQure

Mean: 37%
[ ]
ﬂ =54 1%

20T vg/kg

Ph. 3 - AMTO61
FIX Padua?

uniQure

Mean: 22%
[ ]
ﬂ =15 ~9%

0.5T vg/kg

Ph. 1/2 - SPK-9001
FIX Padua3

Spark

0.45Tvg/kg |

Demonstrated that the dose with
potential to achieve FIX activity in
the normal range is expected to be
between 7.5e11 and 9.75e11 vg/kg

190%

Mean:
171% ***

64%**

0.75T vg/kg 0.975T vg/kg

FREELNE

Phase 1/2 - FLT180a FIX Padua

Note - One-stage assay, central laboratory measurement.

FREELINE

T=el2

Freeline = One-stage assay,
central laboratory measurement

* 4.5e11 dose: mean value calculated
based on following FIX levels: patient 1,
44%% (week 26), patient 2 46% (week 26)

** 7.5e11 dose: value of patient 5 64%
(week 26). Patient 4 experienced loss of
expression due to transaminitis

***9.75e11 dose: mean value calculated
based on following FIX levels: patient 8
180% (week 26), patient 9 190% (week 26),
patient 10 143% (week 26). Patient 7
experienced loss of expression due to
transaminitis

1. Miesback et al; Blood 2018 131:1022-
1031

2. uniQure’s late-breaking ASH abstract; first
data from the Phase 3 HOPE-B Gene
Therapy Trial. 54 patients week 26 data

3. Pfizer R&D Day Sep 2020 — 4 year follow-
up data in 15 patients from Phase 1/2 trial.
Note, now in Phase 3 development

23

freeline.life



Verbrinacogene setparvovec (FLT180a): potential to provide a
functional cure by normalising FIX expression

1 ®

2 @

4 @

5@

Dose for the pivotal trial: 6 month data from Phase 1/2 trial indicates that a dose
between 7.5e11 and 9.75e11 vg/kg has the potential to deliver FIX activity in the
normal range and eliminate need for supplemental FIX

Demonstrated durability: Stable and durable response up to almost 3 years post
treatment to date in first patient cohort

Favourable safety profile: FLT180a has had no infusion reactions or
discontinuations of infusion and no antibodies to FIX

Immune management regimen evolves: Shorter period of prophylactic immune
management with close monitoring to preserve expression and protect patients

Next steps: Aim to initiate FLT180a pivotal trial in 2021

FREELINE
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