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Classical view on pan-lysyl oxidase inhibitor amsulostat: 
Stopping of collagen cross-link formation

Extracellular matrix effects

• Irreversible inhibition of all 
members of lysyl oxidase 
family

• Reduction in collagen and 
elastin cross-links

• Diminish mechanical stress 
and stiffness

PDGFR AND MYELOFIBROSIS

The aim of this study was to interrogate the 
effects of amsulostat on oxidation of lysyl residues 
within mitogenic growth factor receptors and the 
regulation of PDGF downstream signaling events.
Amsulostat (previously called SNT-5505 or PXS-5505) is a small molecule 
lysyl oxidase inhibitor currently in a Phase 2 clinical trial for the treatment of 
myelofibrosis (NCT04676529). 

 

The extracellular moieties of several recombinant growth factor receptors 
[PDGF, VEGFR and Epidermal Growth Factor Receptor (EGFR)] were 
incubated with native bovine lysyl oxidase, recombinant lysyl oxidase like 2 
(LOXL2) or other lysyl oxidases in the presence and absence of amsulostat. 
Receptor oxidation was measured by mass spectrometry or fluorescent 
aldehyde scavenger probes. 

To explore the impact of lysyl oxidases on osteoblast signaling, the human 
osteosarcoma cell line MG-63, which displays osteoblast-like characteristics, 
was chosen as it expresses PDGFR α and β. As MG-63 cells secrete low 
amounts of lysyl oxidases, they were cultured in the presence of amsulostat. 

PDGFR was then stimulated with its ligand PDGFab and cell surface 
expression was determined using biotinylated membrane-impermeable 
reagents (sulfo-NHS-SS-biotin). The extracts as well as downstream 
signaling were measured by a modified version of Western blotting (Jess, 
BioTechne). All measurements were normalized against unphosphorylated 
or total proteins as appropriate. Amsulostat was tested at 30 µM, unless 
specified otherwise.

VEGFR2 - OXIDATION
• All tested lysyl oxidases (LOX, LOXL1, LOXL2) including human native enzymes are able to oxidise 

lysines to allysines at growth factor receptors (PDGFRα, PDGFRβ, VEGFR2, EGFR).
• Allysines do not have the positive charge of lysine and are in domains responsible for 

dimerization and ligand binding explaining previously measured changes in receptor signaling. 
• Consequently, an inhibitor of lysyl oxidases reduces PDGFR availability and downstream effects 

in the kinase pathways.
• In addition to the well described effects on collagen matrix, amsulostat reduces efficacy of 

PDGFR signaling and possibly other growth factors contributing to progression of myelofibrosis.

CONCLUSIONS

Lysyl oxidase inhibitor reduces PDGFR total 
concentration after activation

FUNCTION

Amsulostat reduces 
PDGFR cell surface 
density at T=0

Amsulostat reduces MEK 
signaling after activation

Additional view on pan-lysyl oxidase inhibitor amsulostat: 
Reducing growth factor signaling

OBJECTIVESINTRODUCTION 

METHODS 

GROWTH FACTOR OXIDATION
Oxidation (Green) occurs in domains involved in 
receptor dimerization (Blue) and ligand binding (Brown)

Oxidation is concentration-dependent 

Oxidation by native LOX and different isotypes 

Amsulostat inhibition of growth factor oxidation is independent 
of the substrate and similar to lysine-like molecules.
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PDGRa PDGRb VEGFR2 EGFR

Total K 
(extracellular)

30 12 47 36

oxidized 2 0 11 3

Not oxidized 17 7 22 25

Not detected 11 5 14 8

% protein 
detected

57 60 65 71

Oxidation sites:
VEGFR2: K38, K44, K278, K327, K353, 
K406, K408, K426, K496, K501, K535
EGFR : K212, K226, K454
PDGFRA: K492, K504

Pan-LOX inhibition reduces PDGFR surface 
density 30 min after activation
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Intracellular signalling effects

• Irreversible inhibition of all 
members of lysyl oxidase family

• Reduction in growth factor 
oxidation

• Diminished growth factor 
signaling and cell proliferation

Amsulostat

By-pass of ruxolitinib 
through PDGFR 
activation
• Targeting compensatory 

MEK/ERK activation 
increases JAK inhibitor 
efficacy in myeloproliferative 
neoplasms 

• Stivala et al .JCI 2019

Ruxolitinib

L: oxidized lysine; ↑ lysine detected but not oxidized; Green: peptide detected

VEGFR2 Grey: intracellular domain
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Enzyme: bovine LOX
Probe: Alexa Fluor  488 Hydrazide
Probe: Amplex Red (putrescine)

• LOX inhibitor: PXS-4787 
(30 µM)

 analogue of amsulostat
• PDGFR concentration was 

measured from whole cell 
extract normalized to total 
protein

• Cell: MG-63

Seeded 
MG-63

5d 30 µM 
amsulostat

24h  1ug/mL 
rec LOXL2

10 ng/mL
PDGF stimulation
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• Same amount of 
PDGFRβ at T=0

• At T=30 when total 
PDGFRβ is unchanged 
Amsulostat causes  
receptor internalization

• Cell: MG-63 do not 
secret PDGFR ligands

• Normal human lung fibroblasts secret 
PDGFR ligands

• Cell were treated like MG-63 but not 
stimulated with PDGF ligand.
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• Cell: MG-63

See Poster: 2027
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