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Methods 

Regenerative Macrophages (RMs) participate in the regeneration process of 
multiple organs and tissues including the liver. In the liver, their anti-fibrotic and 
anti-inflammatory activity play a pivotal role in coordinating  repair. Currently, end-
stage liver disease (ESLD) is a major unmet need with no approved therapies other 
than transplantation. 
At Resolution Therapeutics we’ve developed an engineered RMT to have potent 
anti-inflammatory and anti-fibrotic effects to treat ESLD patients. Safety, 
biodistribution and proof of concept of RTX001 were assessed in uninjured and 
CCl4-treated NSG mice to support a successful Clinical Trial Application (CTA) 
filing. However, to support the next phase of development and assess the 
pharmacology of our therapy, we set out to overcome the intrinsic limitations of the 
immunocompromised CCl4 model: the requirement of xenograft experiments and 
the rapid disease regression after sensation of CCl4. We therefore developed a 
mouse RTX001 surrogate and characterized different models to identify whether 
they had appropriate fibrotic and inflammatory therapeutic windows.  

mRTX001 surrogate shows similar characteristics to hRTX001 

Development of a mouse surrogate product (mRTX001) 

Characterisation of liver fibrosis model stability 
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3. Engineering 4. Characterization of cells

• Phenotype (flowcytometry)
• Viability (flowcytometry)
• Payload production 
     (Media protein quantification)

12 weeks of Injury:
Thioacetamide (TAA) or 

choline-deficient L-amino acid defined high 
fat diet (CDAA HFD)

1-4 weeks of disease 
regression  

Removal of injury

Tissue collection (weeks)  12 12+ 1 12+ 2 12+ 3 12+ 4

Characterization of tissues

• Liver function 
• Collagen deposition 
• Plasma cytokine protein 

profile (Olink)
• Liver transcriptomics 

(nCounter)
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CDAA HFD and TAA models have suitable therapeutic window 

Mouse bone marrow-derived macrophages underwent analogous engineering to 
human blood monocyte   macrophages. These displayed similar:
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Figure 1. Phenotypic 
characterisation. CD86 and MHCII 
expression of mRTX001 engineered 
(N=10) macrophages compared to a 
non-engineered control (N=14). 
MFI= Median Fluorescent Intensity. 
Welch’s t test  **p<0.01, 
****p<0.0001 

Figure 2. Mouse IL10 and MMP9 
secretion. IL10 and MMP9 secretion 
measured in the conditioned media 
of mRTX001 engineered (N=10) 
macrophages or non-engineered 
control (N=14) macrophages. LOQ= 
Limit of Quantification.

Model specific disease signatures  identified

Conclusions
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TAA

Figure 3. Fibrosis and inflammation assessment identified therapeutic window. Quantification and 
representative images of Picro-Sirius Red (PSR) staining in livers and plasma levels of key inflammatory 
cytokines (TNF, CCL4, or FGF21) from mice exposed to either CDAA HFD or TAA for 12 weeks and during 
regression phase after removal of insult.  N=5-11/group.  One-way ANOVA followed by Tukey's post hoc test. 
*p<0.05, **p<0.01, ***p<0.001, ****p<0.0001  
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Figure 4. Transcriptomic profiling of a CDAA HFD & TAA reveals progression and regression phases of liver 
disease. Heatmap of pathway z-scores from Nanostring analysis of nCounter fibrosis panel transcriptomics. 
Controls = uninjured, age-matched control mice. Nanostring separates the pathways into 4 phases. 1. Initiation 
phase, pathways involved in initial damage and initiation of stress and immune response such (e.g. autophagy, 
MAPK cell stress, oxidative stress). 2. The inflammation phase, secondary immune pathways that respond to 
initial damage (e.g. chemokine and cytokine signalling, Macrophage & T cell differentiation). 3. The proliferation 
and myofibroblast activation phase (e.g. EMT, Hedgehog, PDGF and Notch signalling) and the Fibrotic phase, 
pathways involved in ECM and tissue modification (e.g. angiogenesis, collagen biosynthesis & modification) 

Liver transcriptomics show distinctive disease signatures, reflecting broad 
spectrum of pathophysiology of fibrotic/cirrhotic patients targetable by RMTs. 

Analysis of the regression phase, show that the CDAA HFD model maintains high 
levels of fibrosis and inflammation for over 4 weeks whereas in the TAA model 
fibrosis reduces after 2 weeks and classic inflammation is limited. 

Successfully developed a mouse regenerative macrophage surrogate  product 
to conduct in vivo pharmacology studies in immunocompetent models 

1

2 Characterized clinically relevant models of liver disease and determined their 
therapeutic window for RTM testing

Ensure Phase 3/ Pivotal 
clinical trial readiness with 

high quality data package  

Inform clinical biomarker 
program for the Phase1/2 

interventional EMERALD study

→CDAA HFD has a therapeutic window of over 4 weeks and 
is therefore suitable for both single and multidose (2+) 
study designs. 

→ TAA has a therapeutic window of 2 weeks and is therefore 
most suitable for a single or 2 dose study design.  

Established 
experimental approach 

to allow biologically 
relevant evaluation of 

RMT pharmacology
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