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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 Reform Act of 1995, including statements that express the opinions,

expectations, beliefs, plans, objectives, assumptions or projections of Freeline Therapeutics Holdings plc (the “Company”) regarding future events or future results, in contrast with statements that reflect historical facts.

Examples include statements regarding upcoming milestones in its Phase 1/2 MARVEL-1 clinical trial of FLT190 and Phase 1/2 GALILEO-1 dose-finding clinical trial of FLT201, including trial design, dosing of patients and data

readouts; that its product candidates have the potential to be best-in-class and/or first-in-class; or regarding the Company’s expectations regarding its use of cash and cash runway; as well as any other discussion of

the Company’s strategies, financing plans, business plans and prospects, capital allocation objectives and manufacturing, research, pipeline and clinical trial plans, including anticipated development milestones for the

Company’s product candidates. In some cases, you can identify such forward-looking statements by terminology such as “anticipate,” “intend,” “believe,” “estimate,” “plan,” “seek,” “potential,” “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

uncertainties inherent in research and 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 and regulatory review, regulatory submission dates, regulatory approval dates and/or launch dates, as well as risks associated with preclinical and clinical data, including the possibility of unfavorable new

preclinical, clinical or safety data and further analyses of existing preclinical, clinical or safety data; the Company’s ability to design and implement successful clinical trials for its product candidates; whether the Company’s cash

resources will be sufficient to fund the Company’s foreseeable and unforeseeable operating expenses and capital expenditure requirements for the Company’s expected timeline; the potential for a pandemic, epidemic or

outbreak of infectious diseases in the United States, United Kingdom or European Union, including the COVID-19 pandemic, to disrupt and delay 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 clinical 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 adverse, 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, regulatory approval or commercialization of its product candidates; the Company’s ability to identify or discover additional product candidates, or failure to capitalize on programs or product candidates;

and whether the Company will be able to realize the anticipated benefits of the transaction with Ascend Gene and Cell Therapies Limited and whether the transaction may close in the anticipated time frame or at all. 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 occur. 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

obligation 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.

For further information, please refer to the Company’s reports and documents filed with the U.S. Securities and Exchange Commission. You may obtain these documents by visiting EDGAR on the SEC website at www.sec.gov.

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, they have not been 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 involve a number of assumptions and limitations, and there can be no guarantee as to the accuracy or

reliability of such assumptions. Finally, although the Company believes its own internal research is reliable, such research has not been verified by any independent source.



Experienced 
management team

Scientific leadership 
in AAV gene therapy

Near-term data 
readouts for both

Two clinical-stage 
programs

Our leadership in AAV gene therapy 

FLT190: Best-in-class potential for Fabry disease

FLT201: First- and best-in-class potential for Gaucher disease  

FLT190: Data from first two cohorts of MARVEL-1 Phase 1/2 study in 1H2023

FLT201: Data from first cohort of GALILEO-1 Phase 1/2 study in 1H2023

Rationally designed AAVS3 capsid delivers high protein expression at low doses

Advanced multiple gene therapy candidates into development, combining cutting-
edge protein engineering and rational vector and capsid design

Expertise in gene therapy, clinical translation and development through product 
approval, launch and commercialization
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Program Research IND enabling studies Phase 1/2 Phase 3 Rights2

FLT190
Fabry disease

FLT201
Gaucher disease (Type 1)

1 Gaucher disease Type 1
2 Development and worldwide commercial rights; owned and in-licensed intellectual property rights.

Advancing programs with first- and/or best-in-class potential

For treatment of
Fabry disease

Data from first dose cohort show promising safety and 
durability; currently dosing in second cohort

For treatment of
Gaucher disease1

Most advanced AAV gene therapy program for Gaucher 
disease1; robust preclinical efficacy

FLT190 FLT201
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Fabry disease 

• Inherited deficiency in 
α-Gal A enzyme

• Progressive organ damage

• Reduced life expectancy 
despite existing treatments

• Renal failure and cardiac 
disease most common 
causes of premature death

Gaucher disease 

• Inherited deficiency in 
GCase enzyme

• Leads to enlarged spleen 
and liver, low platelets and 
red blood cells, and bone 
and lung dysfunction

• Existing treatments cannot 
penetrate all tissues, poorly 
addressing certain aspects 
of disease

The Opportunity

One-time therapy 
that stops disease 
progression, 
improves outcomes, 
and frees patients 
from burden of 
frequent and lengthy 
infusions

1 These figures represent the total theoretical genetic prevalence of the indications. The seroprevalence of antibodies against the AAV 
capsid renders approximately 30-50% of patients currently not eligible for AAV gene therapy.

2 Ann Intern Med. 2003;138:338-346; Markets: EU4, UK, US, Japan.
3 Hematology. 2017 Mar;22(2):65-73. doi: 10.1080/10245332.2016.1240391; Markets: EU4, UK, US, Israel. 5

Debilitating, chronic and progressive disorders

Patient population1: ~16,0002 Patient population1: ~18,0003



AAVS3 achieved nearly 6-fold higher transduction 
compared to AAV8

Clinical-stage programs leverage highly potent AAVS3 capsid
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Transduction of human hepatocyte in vivo in 
AAV8 and AAVS32
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Transduction efficiency of AAVS3 in vitro compared with other 
vectors in primary human hepatocytes1
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1 Percentage of vectors containing GFP, green fluorescent protein, measured in primary human hepatocytes following transduction. AAVS3 pseudo typed vector used.
2 Number of human hepatocytes expressing GFP following transduction. Measured in a human xenograft mouse model. 

AAVS3 transduction significantly higher compared to other 
serotypes and untreated control

Data from 19 patients treated to date across our programs supports safety and potency of AAVS3 capsid



Experienced team to drive progress and execution
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Michael Parini, CEO and Director
20 years as senior executive in leading biopharmaceutical 
companies

Pam Foulds, MD, Chief Medical Officer 
20+ years of medical and clinical leadership  

Henning Stennicke, PhD, Chief Scientific Officer 
25+ years of scientific leadership experience

Jay Bircher, Chief Technical Operations Officer
30 years of quality and technical operations experience

Paul Schneider, Chief Financial Officer
20+ years of global financial, commercial and operational 
experience

Nicole Jones, Chief People Officer
25+ years of global human resources experience



Cash runway into 2024 beyond key clinical milestones
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Report initial safety and efficacy data from second 
cohort and updated data from first cohort of 
MARVEL-1 Phase 1/2 trial

Report initial safety and efficacy data from first cohort 
of GALILEO-1 Phase 1/2 trial 

Cash runway includes anticipated proceeds from sale of Freeline’s German subsidiary, Freeline Therapeutics GmbH, which is expected to close in the first quarter of 2023, subject to customary 
closing conditions, including receipt of regulatory approvals.

FLT190 in 
Fabry disease

FLT201 in 
Gaucher disease

1H 2023

1H 2023



“Travelling to and from the 
hospital, the time spent for 
infusions, and trying to keep my 
spirit up and adjusting to 
treatment is a significant 
challenge.”

- Fabry disease patient perspective

Fabry Disease

9



No curative therapy exists; high unmet need despite ERT
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Burden on patients1Limitations of ERT 

1 Market research - interviews, survey and analysis
2 Waldek S, Patel MR, Banikazemi M, Lemay R, Lee P. Life expectancy and cause of death in males and females with Fabry disease: findings from the 

Fabry Registry. Genet Med. 2009 Nov;11(11):790-6
ERT = Enzyme Replacement Therapy

Patients and Healthcare Systems

Lifelong, intravenous infusions every 
2 weeks places significant burden on 
patients and healthcare systems

Incomplete Response

Despite treatment with ERT, patients 
experience debilitating symptoms and 
disease progression, resulting in 
shortened lifespan

ERT treatment burden

“Travelling to and from the hospital, the 
time spent for infusions, and trying to 
keep my spirit up and adjusting to 
treatment is a significant challenge.”

Need for greater efficacy

“My son who is 35 was having 
bi-weekly infusions with not much 
positive results.”

“The pain doesn't just affect me but so 
does the fatigue. Sometimes the pain 
literally wipes me out.”

Fabry Disease 
Characteristics:

• Rare X-linked lysosomal 
storage disorder 
(LSD) resulting from 
deficient activity, or absence, 
of α-Galactosidase A 
(α-Gal A)

• Deficiency of α-Gal A results 
in accumulation of harmful 
substrates, including Gb3 
and lyso-Gb3

• Characterized by progressive 
multi-systemic damage, 
including kidney, heart and 
vasculature

Average life 
expectancy2

General 
population

Fabry 
population

US Males 74.7 years 58.2 years



Competitor landscape Gene therapy opportunity1 Target product profile

FLT190: Potential best-in-class AAV gene therapy for Fabry 
disease
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• Short half-life ERT therapies 
do not deliver sustained 
enzyme levels and patients 
continue to experience 
debilitating symptoms and 
disease progression

Patients
Attracted to freedom from bi-weekly 
infusions provided by gene therapy

Physicians 
Will prescribe gene therapy with long-lasting 
efficacy results that are comparable to or 
better than ERT

Payers

Recognize potential for cost savings 

compared to chronic lifelong ERT

1 Market research - interviews, survey and analysis
2 These figures represent the total theoretical genetic prevalence of the indications. The seroprevalence of antibodies against the AAV capsid renders approximately 30-50% of patients currently not eligible for AAV gene therapy.
3 Ann Intern Med. 2003;138:338-346; Markets: EU4, UK, US, Japan.

Durable increased α-Gal A activity 
levels above the normal range

Sustained reduction in lyso-Gb3

Eliminates the need for ERT

Greater penetration of tissues, 
including heart and kidney

Improves outcomes

Long-term tolerability and safety

Patient population2

~16,0003



Increased α-Gal A in key tissues in Fabry mouse model

Exposure levels in GLA 
knockout mice exceeds 
wildtype in both kidney 
and heart at 2e12 vg/kg

Electron microscopy 
demonstrates elimination 
of substrate from both 
kidney and heart

Strong exposure to 
α-Gal A  in key organs

Kidney 
α-Gal A activity levels
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1 Untreated wild-type (non-GLA KO) mice. 2 GLA KO mice.
FLT190 vector genome pseudo-typed with AAV8 in GLA knockout (“GLA KO”) mice; Dose: 2e12 vg/kg. Error bars: mean ± SD.
Time point: 16-week disease development prior to treatment; analysis 14 weeks post-treatment. Gb3/Lyso-Gb3 data (n=4, 2 males and 2 females).
WORLDSymposium 2019: Jey Jeyakumar et al. Liver-directed gene therapy corrects Fabry disease in mice.
Fabry mouse model: Ohshima T, Murray GJ, Swaim WD, Longenecker G, Quirk JM, Cardarelli CO, Sugimoto Y, Pastan I, Gottesman MM, Brady RO, Kulkarni AB. 
(1997). alpha-Galactosidase A deficient mice: a model of Fabry disease. PNAS: 18;94(6):2540-4.
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Cleared pathological substrates in Fabry mouse model

Reduction in Gb3 
observed by mass 
spectrometry in all key 
tissues as well as urine

Reduction of lyso-Gb3 to 
below 10% of GLA 
knockout observed in 
plasma, heart and kidney

Efficient substrate 
elimination

The relative reduction of Gb3 and/or Lyso-Gb3 storage in Fabry mice administered 2x1012 vg/kg of FLT190 vector genome pseudotyped with AAV8. The 
percentage remaining storage was calculated based on untreated Fabry mice. Data are mean ± SD, n=4 animals per time point, analysed 14 weeks after 
treatment at 7.5 months of age. n=4 for untreated age-matched control group, n=2 for wild type mice.
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MARVEL-1 Phase 1/2 dose-finding trial design

Adaptive trial: 
To establish a dose of 
FLT190 that delivers 
sustained increases in 
α-Gal A activity to levels 
that reduce substrate 
accumulation

✓Marks cohort has completed dosing

Patients dosed
Patients planned to be 
dosed in each cohort

Low Dose

7.5e11 vg/kg

Mid Dose

1.5e12 vg/kg

Lo
w

 D
o

se
M

id
 D

o
se

H
ig

h
er

 D
o

se
s

Higher Dose

4.5e12 vg/kg

Highest Dose

1.3e13 vg/kg

Part I:

Patients previously 
treated with ERT or 
chaperone therapy

Phase 3 Trial:

Previously treated 
patients

Phase 1/2 trial - Part II:

Previously untreated 
patients (use dose 
selected from Part I) 

If needed

If needed

Dosing in second cohort ongoing



Data from first cohort show FLT190 is well-tolerated with durable 
α-Gal A activity up to three years post-dosing1

FLT190 continues to be well-tolerated

• Early transient myocarditis 
resolved on its own in both 
patients

• No findings of long-term 
cardiac sequelae 

• No further events of 
myocarditis or elevations of 
troponin

Potentially dose-dependent response

• ~40% increase in total dose 
with ~400% increase in 
activity4

Patient 2 remains off ERT

15

1 Data from Patient 1 and Patient 2 in first dose cohort of MARVEL-1 trial as of August 2022
2 α-Gal A: Plasma α-galactosidase A, the missing enzyme in Fabry disease.
3 Current assay normal range: 4.0-21.9 nmol/hr/mL.
4 The total vector genome (vg) dose Patient 2 received was approximately 40% higher than Patient 1 due to differences in their weights

Plasma α-Gal A2 Activity Over Time Following Treatment with 7.5e11 vg/kg of FLT190

Normal range of plasma α-Gal A activity3

Months after FLT190 infusion
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“… The main reason for 
considering a gene therapy would 
be to be free of the infusions. It 
would be brilliant, absolutely 
brilliant…”

- Gaucher disease patient perspective

Gaucher 
Disease (Type 1)



No curative therapy exists for Gaucher disease

17

Burden on patients1Limitations of ERT

1 Market research - interviews, survey and analysis

Patients and Healthcare Systems

Lifelong intravenous infusions every two 
weeks places significant burden on 
patients and healthcare systems

Incomplete Response

Patients continue to experience cellular 
dysfunction and disease progression, 
particularly in the lung and bone

ERT Treatment Burden

“It would be a lot easier if I didn’t have 
to do the infusions every two weeks…it 
takes two or three hours.”

“The main reason for considering a gene 
therapy would be to be free of the 
infusions. It would be brilliant, 
absolutely brilliant.”

Disease Characteristics:

• Rare genetic LSD resulting 
from deficiency of 
glucocerebrosidase (GCase)

• Leads to accumulation of 
glucocerebroside (GL-1)

• Type 1 characterized by 
enlarged liver and spleen, 
anemia, thrombocytopenia, 
and bone and lung 
dysfunction, with absence of 
primary CNS disease

Need for greater efficacy

“I have a fear of pain. For many, many 
years, I was very cautious in all kinds of 
activities from bending down to 
walking, to how I would sit on a plane so 
I wouldn’t get jostled.”



FLT201: Potential first- and best-in-class AAV gene therapy for Gaucher 
disease (Type 1)

• Short-half life therapies 
do not deliver sustained 
enzyme levels or penetrate 
hard-to-reach tissues

• Limited competition in the 
Gaucher gene therapy market

• Ex vivo lentiviral gene therapy is 
more burdensome and invasive 
than AAV. Manufacturing scale-
up is also highly complex

Competitor landscape

Patients
Attracted to freedom from bi-weekly 
infusions provided by gene therapy

Physicians 
Will prescribe durable gene therapy with 
efficacy comparable to or better than ERT

Payers

Are attracted to the potential cost savings 

associated with displacing chronic ERT

Gene therapy opportunity1

1 Market research - interviews, survey and analysis
2 These figures represent the total theoretical genetic prevalence of the indications. The seroprevalence of antibodies against the AAV capsid renders approximately 30-50% of patients currently not eligible for AAV gene therapy.
3 Hematology. 2017 Mar;22(2):65-73. doi: 10.1080/10245332.2016.1240391; Markets: EU4, UK, US, Israel.
SRT = Substrate Reduction Therapy

Target product profile

Durable increases in GCase levels 
above the normal range

Sustained reduction in lyso-Gb1

Eliminates the need for ERT/SRT

Greater penetration of tissues, 
including bone and lung

Improves outcomes

Long-term tolerability and safety

18

Patient population2

~18,0003



Our scientists engineered GCase variant that is more stable and 
achieved higher expression than wildtype 

19
WORLDSymposium 2021: Fabrizio Comper et al. Generation of β-Glucocerebrosidase Variants with Increased Half-life in Human Plasma for Liver 
Directed AAV Gene Therapy Aimed at the Treatment of Type 1 Gaucher Disease

Key features of GCase
variant

> 20-fold increase in 
half-life in lysosomal 
pH compared with 
wild type (wt)

Compared to wt, 6-10 
fold increase in half-life, 
enables increased in 
vivo steady state 
plasma levels for GCase
85

Specific activity 
unchanged compared 
to wt GCase

GCase variant 85 structure

Two internal amino acid substitutions

• Does not impinge on the active site

• Minimizes 3D structural change

Biophysical properties of variant 85 and wildtype GCase

Lysosomal pH Physiological pH Mouse serum Mouse plasma Human serum

Half-life (minutes)

WT GCase 388 70 7.4 77 24

Variant 85 >8639 141 74 508 143

Improvement >21X 2X 10X 6.6X 6X



Demonstrated high GCase expression in non-human primates

20Dose: FLT201 2x1012 vg/kg (long-term observational trial)
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• A single injection of FLT201 
was well tolerated

• Resulted in a rapid increase 
of GCase in plasma that 
was sustained for at least 
six months (trial ongoing)

Achieved steady increases 
in GCase plasma levels



FLT201 led to higher GCase expression at low doses and 
increased uptake in key tissues in wildtype mice
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Dose-dependent increase in GCase levels in key 
tissues compared to ERT or wildtype

Enhanced and sustained GCase uptake 
observed in key tissues compared to ERT 
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American Society of Gene & Cell Therapy 2021 Annual Meeting: Romuald Corbau et al. FLT201, a Novel Investigational AAV-Mediated Gene Therapy Candidate for Gaucher Disease Type 1
WORLDSymposium 2021: Romuald Corbau et al. FLT201: An AAV-Mediated Gene Therapy for Type 1 Gaucher Disease Designed to Target Difficult to Reach Tissues
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Cleared pathological substrate in key tissues in Gaucher mice
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Wild-type mice

Untreated

AAV8-FLT201

ERT

Dose-dependent 
reductions of lyso-Gb1 
observed in all tissues 
analyzed, including bone 
marrow and lung

WORLDSymposium 2021: Romuald Corbau et al. FLT201: An AAV-Mediated Gene Therapy for Type 1 Gaucher Disease Designed to Target Difficult to Reach Tissues
AAV8-FLT201 = AAV8 pseudo-typed FLT201 genome. ERT = Velaglucerase alfa 60 U/kg biweekly (equivalent of the standard of care in humans). WT = wild-type 
mice. Evaluated 12 weeks post-injection. *p  0.0001.
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GALILEO-1 Phase 1/2 dose-finding trial design

Adaptive trial: 
To establish a dose of 
FLT201 that delivers 
sustained increases in 
GCase activity to levels that 
reduce substrate 
accumulation and improve 
clinical parameters

Planned to be dosed 
in each cohort

Flexibility to expand 
number of patients 
dosed

Low Dose

4.5e11 vg/kg

Mid Dose

1.3e12 vg/kg
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Higher Dose

3.9e12 vg/kg

Highest Dose

1.1e13 vg/kg

Part I:

Patients previously 
treated with ERT or 
SRT

Phase 3 Trial:

Previously treated 
patients

Phase 1/2 Trial - Part II:

Previously untreated 
Gaucher disease (Type 1) 
patients

If needed

If needed

Multiple patients in screening 

Trial protocol allows for testing up to four doses in Part I of the clinical trial. Depending on dose response in the initial cohorts, we may not ultimately need to escalate to the later doses.
The Data Monitoring Committee (DMC) may recommend the next dose level at the next planned dose level, at same, higher or lower dose level based on emerging safety/tolerability, PK, PD and efficacy data.



Two clinical-stage programs with first- and/or best-in-class potential 

A transformational year ahead for Freeline

24

Data readouts for both programs in 1H 2023, with cash runway into 2024

Strengthening our leadership in AAV gene therapy

Experienced team to drive progress through focused and disciplined execution



Thank you
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