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20 year journey

2004 2011

HuR

2017

HuR 
regulates 

IDH1

2022

• AP278
• Combinations

2023

Trial

2025

• IDH1 is a 
target

• AG120



SPORE-1 SPORE-2 R01-1 R01-2 R01-3 R01-4
Sig 2, 2 (2) 3, 4 (3.5) 2, 3, 3 (2.7) 3, 5, 4 (4) 2, 2, 3 (2.7) 2, 2, 2 (2)
Inv 2, 2 (2) 2, 1 (1.5) 2, 2, 1 (1.7) 2, 3, 2 (2.7) 2, 1, 1 (1.7) 1, 1, 1 (1)
Inn 2, 1 (1.5) 2, 3 (2.5) 4, 3, 2 (3) 3, 4, 4 (3.7) 2, 2, 2 (2) 1, 2, 2 (1.7)
App 4, 6 (5) 3, 4 (3.5) 5, 4, 6 (5) 3, 5, 6 (4.7) 3, 3, 4 (3.7) 2, 2, 2 (2)
Env 1, 2 (1.5) 1, 1 (1) 3, 2, 1 (2) 2, 2, 1 (1.7) 1, 1, 1 (1) 1, 1, 1 (1)
Impact 36 39 ND ND 30 20
%ile 15 3

Successive scores of six NIH proposals over 2.5 years of submissions
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Metabolic Pathways
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Metabolism in PDA



Metabolism in PDA

PDA is Hypovascular
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11Kamphorst et al., Cancer Res. 2015



Stroma

Pancreatic 

cancer



RNA binding protein 
HuR regulates pro-
survival pathways in 
PDAC

Burkhart, Winter et al., RNA Bio. 
2013
Zarei, Winter et al., Cancer Res. 
2017
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mitochondria function

antioxidant defense

A B
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Homing in on IDH1



IDH1 add-back rescues HuR-null PDAC cells in vivo



●O2
-

Vaziri-Gohar, Winter et al. 2022. 
Nature Cancer.
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Increase ROS with 

IDH1 KO



●O2
-

Dysfunctional mitochondria with 

IDH1 KO



Target 
validation



IDH1 KO grow poorly under low glucose



IDH1 KO grow poorly under low glucose in vivo



Drug 
Discovery
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Allosteric IDH1 inhibition at low Mg2+

Ivosidenib



Allosteric IDH1 inhibition is anti-cancer at low 

Mg2+ and low glucose (MiaPaCa2)



Drug 
Efficacy
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Allosteric IDH1 inhibition is anti-cancer in 

vivo



Allosteric IDH1 inhibition is anti-cancer in vivo

Jenn Morton 

Beatson Institute, 

Scotland



IDH1 inhibition is additive with 

FOLFIRINOX

MiaPaCa2 xenograft

Zarei, Winter et al., Cancer Res. 2024



Resectable pancreatic 

cancer, neoadjuvant, 

n=16 patients 

undergoing resection*

3 months neoadjuvant

Phase 1b

• Primary Objective: Safety Secondary 

Objective: Efficacy (path, CA 19-9, 

imaging)

Ivosidenib 
500 mg daily

2 weeks

Ivosidenib + 
FOLFIRINOX

6 weeks

Ivosidenib 
500 mg daily

4 weeks
Surgery



Next 
Steps



IDH1 induces 

a BRCA 

phenotype





35

FDA approved-ivosidenib

Novel drug

No drug

New IDH1 
inhibitors
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Favorable immune response with IDH1 inhibition
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Ketogenic 

Diet

2DG

Novel IDH1 

inhibitor

Glutaminase

Novel ketolysis 
inhibitor

Fatty acid oxidation 

inhibitor

Metformin/
Complex I 
inhibitor

Multi-Metabolic Modulation (3M) Therapy
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