
Axitinib is a highly potent inhibitor of vascular 
endothelial growth factor receptor tyrosine kinases 
(VEGFR-1, -2, and -3). The VEGFR and PDGFR 
pathways are targeted in oncology to inhibit tumor 
angiogenesis starving the tumors of blood supply.1  
The potency and selectivity of axitinib, sunitinib, and 
vorolanib was compared in kinome profiling 
biochemical assays at a physiologically relevant ATP 
concentration (1 mM) at two drug concentrations. 
Important kinases were further compared to 
determine IC50 concentrations in cellular 
phosphorylation assays. Ocular Therapeutix, Inc. is 
investigating an intravitreal axitinib hydrogel 
injection (OTX-TKI), designed to deliver axitinib for 
up to 12 months using our proprietary  
bioresorbable hydrogel platform (ELUTYX ). 
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• Axitinib, within its physiological solubility range, doesn’t 
inhibit TIE2 at relevant ATP concentrations in a biochemical 
kinome panel screen and in cell phosphorylation assays.

• Axitinib and sunitinib VEGFR2 IC50 values in cell 
phosphorylation assays are consistent with literature.2,3,4

Figure 1. Axitinib Targets VEGFR and PDGFR in Cells

Table 1. Heat Map of Percent Inhibition* from 400 Kinase 
Panel Screen at 1 mM ATP and Two Drug Concentrations 

Figure 2. Kinase Tree of Axitinib Targets
(performed at 1 µM axitinib and 1 mM ATP)

• Kinome profiling demonstrated VEGFR-1, -2, -3 and 
PDGFR- α, -β are the top 5 axitinib kinase targets 
exhibiting >85% inhibition.

• Axitinib demonstrates kinase selectivity in a 400 kinase 
kinome profile screen.

• Cellular assay IC50 data demonstrated that axitinib is 
~100x more potent for VEGFR2 and ~10x more potent for 
PDGFR- β compared to sunitinib and vorolanib.

• Cellular assay data demonstrated no TIE2 inhibition within 
physiological drug solubility range at cell ATP levels via 
the gold standard cell phosphorylation assay.

* Adapted from: Zhao Y, Adjei AA. Targeting Angiogenesis in Cancer Therapy: Moving Beyond Vascular Endothelial Growth 
Factor. Oncologist. 2015;20(6):660-673. doi:10.1634/theoncologist.2014-0465

Table 2. IC50 Determination using Cell Phosphorylation 

*only inhibition >50% is shown

% Inhibition Key 85-100% 70-85% 50-70%

Compound
IC50 (nM)

VEGFR2 PDGFR-β FGFR2 TIE2

Axitinib 0.032 1.6 72 1500

Sunitinib 2.900 11.0 >10000 1400

Vorolanib 3.300 16.0 1400 >10000

Cell line HUE NIH3T3 Kato-III CHO

[ATP] Physiological Physiological Physiological Physiological

CONCLUSIONS
Axitinib is a highly selective and more potent 
inhibitor of VEGFRs and PDGFRs compared to 
sunitinib and vorolanib.

• Kinase activity was quantified via PhosphoSens® assay (AssayQuant®) at physiological ATP concentration (1 mM). 

• Cell-based kinase assays were conducted at Reaction Biology, Germany, to evaluate half-maximal inhibitory 
concentration (IC50) of axitinib, sunitinib, and vorolanib on VEGFR2, PDGFRβ, FGFR2, and TIE2 kinase activity.

• Tyrosine kinase inhibitor (TKI) drugs were obtained from MedChemExpress


