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Cell death overview 
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What  is         rroptosis? 

“Ferroptosis is an iron-catalyzed, nonapoptotic 
form of regulated necrosis that results in 
oxidative lipid damage in cell membranes”

 Accumulation of lipid hydroperoxides

 Disruption of membrane integrity

 GPX4 reduction of LOOH to LOH 

Dixon S. J., et al., Cell, 2012, 149, 1060–1072, 

Wan J, et al. Stroke and Vascular Neurology, 2018, 000205
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Ferroptosis and dry eye diseases
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Why we hypothesized the connection between ferroptosis and dry eye?

• Oxidative stress induce cell death in Retinal Pigment (RPE) through ferroptosis in 
addition to apoptosis and necroptosis

• The accumulation of lipid hydroperoxide byproducts is associated with conjunctival 
diseases such as allergic conjunctivitis and dry eye;

• GPx4 might be a new therapeutic target for conjunctival disorders such as dry eye and 
keratoconjunctivitis.

Totsuka, K., et al., Experimental Eye Research, 2019, 181:316-324

Sakai O et al. Invest Ophthalmol Vis Sci. 2015; 56:538–543
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Ferroptosis inhibitors

Develop new analogues of UAMC-3203 and UAMC-3206

Stability issue

Novel Fer-1 analogues with
improved potency, stability

and solubility
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Improve the ADME 
profile of the analogues

WO2016075330A1, WO2019154795A1, J. Am. Chem. Soc. 2014, 136, 4551−4556;
J. Med. Chem. 2016, 59, 2041−2053, , J. Med. Chem. 2018, 61, 22, 10126-10140
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… and Necroptosis?

“Necroptosis is a form of regulated necrosis 
dependents on RIPK1 and/or RIPK3 activity, 
responsible of inflammation”

 RIPK1 has a pivotal role

 Inducible by TNF

TNF-stimulation can yield multiple outcomes:

1. Cell survival (NF-κB)

2. Apoptosis (Caspases)

3. Necroptosis (RIPKs)

RIPK1-RIPK3 complex (NECROSOME) 

WP1

security
Cell



9

Necroptosis and dry eye diseases 

Wei Y. et al., Eye Contact Lens. 2014, 40(4): 248–256  

• Recent studies suggest necroptosis as a major mechanism of (retinal pigment epithelium) 
RPE cell death in response to oxidative stress in Age-related macular degeneration (AMD).

• RIPK1 plays a key role in necroptosis, which is a type of programmed necrosis that is 
involved in ocular diseases

• In the pathogenesis of DED inflammation is the principal mechanism;

• Cytokines and IL-β and TNF-α detected in human conjunctiva;

Why we hypothesized the connection between necroptosis and dry eye?

Janga K. et al., Experimental Cell Research, 2017, 359, 30–38



10

• Type I Aurora Kinase (AurK) inhibitor
• Disruption of cell growth
• Low dissociation constant towards RIPK1 

Tozasertib (VX-680)

Tozasertib-analogues as 
Type I RIPK1-inhibitors

Martens et al. Cell Death and Disease , 2018, 9:211
Hofmans S. et al., J. Med. Chem. 2018, 61, 1895−1920

Necroptosis inhibitors  RIPK1 inhibitors 
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Ferroptosis: in vitro experiment

HCE MTT

SECONDMENTVerify ferroptosis in human cornea cells (HCE)
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