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tRNA synthetase drug discovery platform

Figure 1. Splice variants and proteolytic fragments of tRNA synthetases have been identified in extracellular spaces, where they have novel 

functions. aTyr Pharma is engaged in the discovery and development of potential first-in-class medicines based on newly discovered 

pathways effected by extracellular tRNA synthetases. 

Figure 3. (A) Lungs from a rodent model of bleomycin-induced lung injury were stained with H&E (inflammation) and Picrosirius Red 

(fibrosis) to evaluate efzofitimod efficacy. (B) In a Phase 1b/2a clinical trial4 with 37 pulmonary sarcoidosis patients, percent-predicted 

forced vital capacity improved with 3 and 5mg/kg doses. 

Efzofitimod reduces inflammation and fibrosis in rodent models of ILD 

and improves lung function in ILD patients

(A) Efzofitimod reduces inflammation and fibrosis in rodent 

models of bleomycin induced lung injury
(B) Efzofitimod improves lung function 

in ILD patients
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Systemic sclerosis-associated interstitial lung disease (SSc-ILD) is an autoimmune disease characterized by 

inflammation and fibrosis of skin and lungs. Efzofitimod is an immunomodulator that has demonstrated clinical proof-of-

concept (POC) in pulmonary sarcoidosis, a related ILD. Efzofitimod binds to neuropilin-2 (NRP2), a membrane protein 

upregulated at sites of inflammation, most notably on myeloid cells which are involved in the pathology of both 

sarcoidosis and SSc-ILD. We aimed to explore the therapeutic potential of efzofitimod in animal models of SSc-ILD and 

by evaluating myeloid cells from SSc-ILD patients. Efzofitimod reduced lung inflammation and fibrosis in multiple animal 

models of ILD, including SSc-ILD. Similar to sarcoidosis1, circulating monocytes from SSc-ILD patients expressed higher 

levels of NRP2 than healthy donors. NRP2 was also highly expressed on macrophages in skin from SSc patients. 

Efzofitimod downregulated inflammatory cytokines and receptors on primary monocyte-derived macrophages, including 

CD14, a membrane protein for which high expression is associated with the progression of SSc diseases2,3. Given the 

similarities between SSc-ILD and sarcoidosis and the anti-inflammatory effect of efzofitimod on myeloid cells, together 

with its anti-inflammatory and anti-fibrotic effects in animals and clinical POC in sarcoidosis, efzofitimod is a promising 

therapeutic candidate for SSc-ILD with a novel mechanism of action.

Efzofitimod, a novel ligand for Neuropilin-2 (NRP2) receptor

Figure 2. Efzofitimod binds to NRP2 receptor. (A) Efzofitimod is a fusion protein consisting of amino acids 2-60 of Histidyl-tRNA synthetase 

(HARS) and human IgG1 Fc. (B) Schematic of NRP2 domains and ligands. (C) Efzofitimod binds to Expi293F-NRP2 cells.

(A) Efzofitimod (C) Binding to Expi293-NRP2 cells(B) NRP2 and ligands

Figure 7. (A) NRP2 expression was determined by flow cytometry on CD14+ monocytes in unstimulated PBMC from healthy donors and 

SSc-ILD patients. (B) NRP2 protein expression (brown) is detectable by IHC in cells with macrophage morphology in skin from SSc-ILD 

patients. (C) NRP2 RNA* (white spots) shows co-localization with the macrophage markers CD68 (green) and CD163 (red). *RNAscope® 

technology by ACD.

Efzofitimod exhibits anti-inflammatory/anti-fibrotic activities across preclinical ILD models

NRP2 is expressed in circulating monocytes and macrophages in SSc skin

Figure 8. (A) Monocyte-derived macrophages were 

generated in the presence or absence of 1uM 

efzofitimod and macrophage-like morphology change 

was monitored by Incucyte® every 3 hours for 8 days.  

NRP2 expression was determined by flow cytometry. 

(B) Efzofitimod reduced surface marker expression 

and pro-inflammatory gene and protein expression. 

(A) NRP2 on circulating monocytes (B) Anti-NRP2 staining (IHC) (C) NRP2 RNA colocalizes with  

      macrophage markers 

Brown: NRP2 protein

NRP2 Control

Figure 4. A sclerodermatous chronic graft-vs-host disease mouse 

model was used to mimic SSc-ILD. Intervention with efzofitimod 

reduced multiple fibrotic markers including lung hydroxyproline 

content, histopathology, collagen deposition and presence of 

myofibroblasts.

NRP2 is highly expressed on activated myeloid cells

(A) NRP2 expression is induced on immune 

cells upon differentiation and/or activation

M1 Macrophage Mature Dendritic Cell

Efzofitimod demonstrated anti-fibrotic effects in lungs of mice in a SSc-ILD model

Figure 6. M0, M1 and M2 macrophages or immature DC (iDC) and mature DC (mDC) were generated in vitro from primary monocytes 

isolated from PBMC, and NRP2 expression was determined by flow cytometry. PBMC were cultured overnight unstimulated or stimulated 

with anti-CD3 and anti-CD28, and NRP2 expression was determined by flow cytometry on circulating monocytes (CD14+), circulating DC 

(CD14-CD11c+), and Tregs (CD25+CD127-). 

• Efzofitimod is a novel immunomodulator that 

has demonstrated POC in a Phase 1b/2a trial in 

patients with pulmonary sarcoidosis.

• NRP2, the sole binding partner to efzofitimod, is 

highly expressed on circulating monocytes and 

skin of SSc patients.

• Efzofitimod promotes macrophage-like 

morphology of myeloid cells and downregulates 

inflammatory cytokines and receptors.

• Efzofitimod has demonstrated efficacy in pre-

clinical models of ILD.

• Data support investigation of efzofitimod in SSc-

ILD and other ILD’s with common immune 

pathologies.

Figure 5.  Efzofitimod reduces inflammatory cytokines/chemokines and fibrosis markers in multiple mouse models of ILD including idiopathic 

pulmonary fibrosis (IPF), chronic hypersensitivity pneumonitis (CHP), pulmonary sarcoidosis, and rheumatoid arthritis-associated ILD (RA-ILD).  

Efzofitimod alters morphology and reduces inflammatory markers in primary macrophages

(A) Efzofitimod alters morphology of primary monocyte-derived macrophages

(B)   Efzofitimod reduces inflammatory markers

(B) NRP2 is highly expressed on activated primary 

monocyte-derived macrophages and dendritic cells

NRP2      CD68     CD163
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