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Eric Kool experience

• organic chemistry / chemical biology expertise

• >30 patents, multiple licensed commercial technologies

• invented founding technology of 4 companies

• co-founded genomics venture Cell Data Sciences 
(2014; multiple products currently on the market;
and diagnostics startup Ascella Biosystems (2020)

• published >300 papers; received several national awards



Our goal: Immune modulation by targeting DNA repair

• multiple targets for disease intervention

• opportunities in diseases with millions of patients

• near-term applications with IP already developed

• long-term development also promising



Large patient populations are underserved

cytokine release syndrome (CRS) (“cytokine storm”) in:

-bone marrow stem cell transplant ~20K / y)
-CAR-T therapy thousands of pts; 

rapidly growing

sepsis                         1.6M /y   (US)
acute pancreatitis         90K /y
neuroinflammation 
(e.g. stroke) 795,000/y
lung inflammation
(ARDS; COVID) millions/y

Acute inflammatory diseases:



Our targets: DNA repair pathways as controllers of inflammation

• control of the GO pathways offers many therapeutic opportunities

• multiple enzyme targets in the pathway (OGG1, MTH1, MutYH, …)

Cancer Sci. 2007, 98, 465

> e.g. the “GO” system (guanine oxidation)

• currently undrugged: multiple chances for 1st in class 



Biological connections between DNA repair and inflammation.  (1)

• OGG1-deficient mice have reduced inflammatory responses

• lower responses to endotoxin (LPS) and to allergen sensitivity

• KO mice have prolonged survival after endotoxin

• decreased levels of chemokines and cytokines IL-12, IL-1, and TNF-a

FASEB J. 2005, 19, 290



Biological connections between DNA repair and inflammation.  (2)

• OGG1-deficient mice have reduced allergic responses to ovalbumin

• lower levels of Th1 and Th2 cytokines

• siRNA to OGG1 in WT animals reduced allergic responses to ragweed pollen

Int J. Mol. Sci. 2014, 15, 16975



Biological connections between DNA repair and inflammation.  (3)

• 8-oxoguanine (released by OGG1) is a 
proinflammatory signaling agent

• Repair by OGG1 creates ss DNA breaks, 
which are also proinflammatory
via cGAS / STING pathway

• Binding of OGG1 to DNA increases 
NF-kB occupancy of 
proinflammatory promoters

J. Immunol. 2014, 193, 4643



• our inhibitor also shown to be active
in the supporting data

• OGG1 small-molecule inhibitor reduces
inflammation in LPS-treated mice

• study in Science late ‘18
Science 2018

• inhibitor reduces TNF, IL6 expression

• (note: our inhibitor is more potent)

Validation of OGG1 as a target for inflammation in mouse model



• HTS at Stanford, Novartis (Stanford owns IP)

• most potent existing modulators of these targets

• IP filed 2018

• med chem optimization: potent compounds achieved
and backup compounds/scaffolds in progress

Kool lab, J. Am. Chem. Soc. 2018
and ongoing work

most potent and most bioactive OGG1 inhibitor

IP position around this approach: potent inhibitors of OGG1



SU0268
IC50: 59 nM

with M. Wu,, J. Immunol. 2020

Lung infections with Pseudomonas aeruginosa

SU0268 shows potent antiinflammatory activity 
in mouse model of sepsis

Cytokine levels in infected cells Infected animals:
neutrophil counts

>Improved survival as well



• raise funds to support animal tox, IND filing for SU0268

Plans

• find clinical partner for phase I trial 

• developing backup drug scaffold for OGG1

• optimize screening hits on second target


