Resolution Therapeutics Ltd, Centre for Regenerative Medicine, Edinburgh (UK)

Patients with end-stage liver disease (ESLD) have liver failure driven by extensive
fibrosis and inflammation. Liver failure and the associated decompensation events
result in limited life expectancy. Currently there are no licensed therapies to treat
ESLD. Resolution Therapeutics has developed a macrophage engineering platform
and developed its first clinical product, RTX001, for the treatment of the ESLD.

Data on non-engineered macrophages indicates that these cells can promote liver
regeneration via a combination of anti-inflammatory and anti-fibrotic activities. The
RTX001 candidate was selected following a screening of candidate payloads to
identify suitable therapeutic proteins that would enhance this regenerative activity.

From these in vitro activity screens 1L10 and MMP9 were identified as the optimal
payloads. This resulted in the nomination of Resolution Therapeutics' clinical
candidate RTX001l: an autologous IL10+MMP9 engineered regenerative
macrophage cell therapy to treat ESLD.

Based on the properties of RTX001 and the EMERALD clinical trial design a non-
clinical program was developed and refined following Scientific Advice with
regulatory agencies. CTA authorisation for the EMERALD trial has been received
from MHRA and AEMPS.

From the strategy executed for RTX001 payload selection, product development
and non-clinical assessment we have a framework that can allow the accelerated
development of engineered macrophage therapies other indications
characterised by chronic inflammation and fibrosis.
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Introduction

Patients with end-stage

liver disease (ESLD) have extensive fibrosis and
inflammation, loss of liver function and portal hypertension. The resulting
decompensation events and their multi-organ effects result in limited life expectancy
(median ~2 years after first decompensation; median ~9 months after second
decompensation event) . Currently, there are no licensed therapies to treat ESLD.

Non-clinical studies have demonstrated that macrophages polarised to a
regenerative phenotype can control inflammation and promote fibrosis remodelling.
The ability of these cells to coordinate liver regeneration indicates their potential as
a therapeutic for advanced liver disease?34. This potential has been confirmed
clinically in the MATCH trials. These studies used autologous, non-engineered,
regenerative macrophages as an intervention in patients with compensated
cirrhosis. Extended follow up of patients treated in these studies has demonstrated
that this therapeutic approach is both well tolerated and improves transplant-free
survival>6.7,

Figure 2: MATCH efficacy
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(D’Amico et al., EASL Congress, 2023)

Based on the knowledge gained from the MATCH trials a refined clinical design and
pharmacological profile for an engineered therapeutic was developed to ensure
lasting clinical benefit in the more severe ESLD population. On this basis a
screening process was undertaken to;

« ldentify appropriate therapeutic proteins that would enhance the anti-fibrotic and
anti-inflammatory properties of the regenerative macrophages.

« Develop a manufacturing process that would allow the engineering of
regenerative macrophages while maintaining their safety profile.

» Refine the design of the clinical schedule of administration to enhance patient
outcomes.

This resulted in the nomination of RTX001 as the clinical candidate. RTX001 is an
MRNA transfected engineered regenerative macrophage expressing IL10 and
MMP9 as the therapeutic payloads.

The potency enhancement of RTX001 over non-engineered macrophages is achieved via transfection with
MRNA encoding the therapeutic proteins. The use of an mMRNA limits the exposure to the potent anti-
inflammatory and anti-fibrotic payloads that are required for reprogramming of the inflammatory and fibrotic
environment present in ESLD. This design approach allows the use of a repeat dose regimen that balances
extended exposure with an acceptable safety profile. The design of the proposed EMERALD Phase /Il
study was based on the mode of action and the intended patient population (Figure 3). An appropriate non-
clinical program was designed to enable the CTA.

Figure 3: EMERALD graphical overview
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As RTX001 is a human macrophage product, in vivo studies were performed in the NSG mouse strain
which tolerates the xenograft. This limited the applicable pharmacology assessments, especially those that
required the presence of an intact recipient immune system.
Single dose pharmacology studies were used to establish the persistence of RTX001 in the NSG mouse
(Figure 4). These studies confirmed that the principal organs of biodistribution of iv administered
macrophages are the lung and liver.

Figure 4: Single Dose biodistribution in Liver and Lung

hCD14+ mCD45- (% of live cells)

4-6 wk CCl, liver 0.167 (0.037) | 0.042 (0.012) | 0.006 (0.001) NA
RTX001 | 1x10° | Verinjury
male NSG
e lung 0.065 (0.024) | 0.010 (0.006) BLQ NA
Uninjured liver 0.302 (0.035) | 0.059 (0.005) BLQ BLQ
RTX001 1x10° male NSG
mice lung 0.196 (0.047) | 0.014 (0.011) BLQ BLQ

A challenge in non-clinical assessment of ATMPs are the potential hazards that are dependent on the
interaction of the therapeutic with the disease state; risks that may not be identified in studies performed
with healthy animals which lack disease relevant pathobiology. Of the available liver injury models, the CCl,
model was selected for a repeat dose pharmacology study to parallel the repeat dose GLP study in
uninjured NSG mice. Weekly dosing was used based on the persistence data derived from the single dose
studies. A single dose level was used in both studies and the study designs are summarised in Figure 5.
For both studies biodistribution was assessed by a validated gPCR method for the detection of human ALU
DNA elements.

Figure 5: Graphical overview of Repeat Dose study design
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There were no macroscopic or microscopic findings in either study and biodistribution assessments
confirmed clearance of RTX001 by 2 weeks post final dose. The histopathology for the pharmacology study
was performed independently and confirmed evidence of CCl, toxicity but no findings related to RTX001.
This assessment included fibrosis scoring which demonstrated a significant reduction in score following
treatment with RTX001 (Figure 6). Exposure to RTX001 was also confirmed by assessment of plasma
levels of human IL10 and MMP9 post first and last dose. These data confirmed low systemic exposure of
the therapeutic payloads (Figure 6).

Fibrosis Score

Figure 6: Fibrosis Scoring and systemic exposure in Repeat Dose studies

[1 Vehicle
RTX001

Vehicle
(PBS)

Fibrosis scoring. .
Blinded scoring of fibrosis (collagen deposition),
0-4 scale, 10M/10F 1 week post last dose

RTX001

0.303 pg/mL 0.163 pg/mL
(male) (male)
Auman IL10 1 4 503 pg/mL 0.325 pg/mL
(female) (female)
69'3§§ggmL 56.55pg/mL (male)
Human MMP9 52.90 pg/mL
83.12 pg/mL
(female)
(female)

Plasma human IL10 and human MMPO9. .
Assessment of plasma hulL10 and huMMP9
post first and last dose in the GLP toxicology

study. Control animals BLQ.

Resolution

C-Therapeutics

As the in vivo CTA-enabling studies were performed with a clinical product in severely
immunocompromised rodent models, this limited the ability of these studies to fully support
clinical dose justification. Extensive in vitro characterisation was therefore performed to
demonstrate the mode of action with human material and to establish the potency uplift
provided by RTX001 over non-engineered regenerative macrophages (Figure 7).

By combining the data from our in vitro and in vivo studies, and data from the MATCH
studies we established an acceptable approach to dose setting in the EMERALD trial.

Figure 7: in vitro assessments of RTX001 anti-inflammatory and anti-fibrotic activity
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Conclusions

To fulfil the regulatory requirements for a Phase 1/2 clinical study with RTX001 a program
encompassing the required non-clinical elements has been successfully executed. The
study package incorporated in vitro and in vivo pharmacology studies combined with a
repeat dose GLP toxicology study. Careful design of the study elements allowed
progression from Scientific Advice to CTA in ~12 months.

The EMERALD study is now authorized in the UK (MHRA) and Spain (AEMPS), supported
by the same non-clinical data package.

Phagocytic capacity. Percentage of
RTX001 engineered and Non-
engineered macrophages phagocytosing.
N=4

The data package provided evidence of the safety, mode of action and potency uplift
provided by RTX001 over non-engineered regenerative macrophages.

A combination of the in vivo and in vitro data sets facilitated the justification of both the
starting dose for the EMERALD study and the repeat dose design.

With the approval of EMERALD, we can apply the non-clinical approach as a paradigm for
the development of engineered macrophage therapies for other indications.

Materials and Methods

Animal Studies. All in vivo studies were performed in compliance with local and national
guidelines and regulations. GLP toxicology studies were performed at Charles River
Laboratories, Evreux, France. Pharmacology studies with various models of induced liver
injury (CCl,, TAA and CDAA-HFD) were carried out by Resolution Therapeutics within the
Bioresearch and Veterinary Services facility of the University of Edinburgh.

RTX001 Test Article. Clinically representative RTX001 was generated following apheresis
of healthy donors. Manufacture of RTX001 using the clinical process was performed by
Resolution Therapeutics or by the clinical CDMO.

Analytical Endpoints. Biodistribution assessment for both the toxicology and
pharmacology studies was performed at Charles River Laboratories, Evreux, France using
a validated Hu-ALU gPCR method. Assessment of hulL10 and huMMP9 in mouse plasma
was performed on the MSD platform. For the CCI, pharmacology study, histopathology
assessments were performed by Histologix Ltd, UK.
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