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Background: Kidney Cancer Key Facts and Trends

• European Urology, 82(5), pp.529-542, 2022.
• https://www.kidneycancer.org/fast-facts/



➢ Critical tumor suppressors protein

pVHL recognized to be inactive in more

than 90 % of ccRCC patients.

➢ HIF2 inhibition are more direct and

potentially more selective than

angiogenesis, mTOR and EGFR

inhibition.

Background

❑ Molecular pathways and targeted 
therapies in RCC

• N Engl J Med 2007, 356(2): 185 – 187.             
• Genes & development, 1997. 11(1): p. 72-82. 



➢ Isoforms of HIFα : HIF-1α,
HIF-2α and HIF-3α

➢ Knockdown of HIF-2α

expression was able to restrict

the tumor growth significantly

in ccRCC tumor models.

pVHL Deficiency Results in HIF-2α Activation

• https://www.sec.gov/Archives/edgar/data/1525145/000119312519122479/d693812ds1.htm



2019 Nobel Prize in Physiology or Medicine 

How cells sense and adapt to oxygen availability

➢ VHL regulated HIF-1α post-translational and oxygen-sensitive degradation. Regulation of HIF-1α by
VHL depends on hydroxylation of HIF1α, a covalent modification that is itself dependent on oxygen.



➢ EPAS-1 is now commonly called as “HIF-2α”.

Original Discoveries at UT Southwestern to Bedside

➢ PAS domain named after the three proteins
where it was discovered: Per (period circadian
protein), ARNT, and Sim (single-minded protein)



• Kevin H. Gardner, Proceedings of the National Academy of Sciences, 106(2), pp.450-455, 2009.
• Kevin H. Gardner, J. Am. Chem. Soc. 2009, 131, 48, 17647–17654

Structure-Activity Relationship Design of HIF-2α Inhibitors

➢ HIF-2α domain architecture

➢ HIF-2α antagonist binds to PAS-B domain

➢ HIF-2α Inhibitor development pipeline



• https://www.utsouthwestern.edu/newsroom/articles/year-2021/fda-approval-belzutifan.html

FDA Approval of Belzutifan (PT2977)

➢ Approval in 2021 for therapeutic action on HIF-2α positive ccRCC
PT2977/belzutifan/MK-6482

➢ Merck acquired Peloton Therapeutics in 2019 for $2.2 billion



• https://patents.google.com/patent/US20210187130A1/en

❑ Radiolabeling Strategy of PT2385 for PET Imaging of HIF-2

Can We Leverage HIF-2 Inhibition Pathway to Develop PET Tracer?

➢ Other structures
➢ First in class HIF-2α Inhibitor
➢ Toxicology data available



Synthetic Routes to [11C]PT2385



Synthetic Routes to [18F]PT2385



PET with [18F]PT2385 is Capable of Differentiating Tumoral HIF-2α Levels 
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PET with [18F]PT2385 is Capable of Differentiating Tumoral HIF-2α Levels 
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Immunohistochemistry (IHC) Staining to Quantify HIF-2 Expression



Dosimetry estimates for [18F]PT2385



First PET Radiotracer Developed by CRP from Benchtop to 
Bedside

➢ Preclinical Preparation towards Clinical 
Trials

➢ Regulatory Filing for Investigational New 
Drug (IND) Application to US-FDA for 1st-in-
human Clinical Trials with [18F]PT2385

➢ Study Protocol Approved by the 
Institutional Research Board (IRB)

➢ To date, we have scanned 10 human 
subjects.

➢ This strategy may be extendable to additional HIF-2α–driven diseases.

U.S. Food and Drug Administration



Phase I trial [18F]PT2385

• https://clinicaltrials.gov/ct2/show/NCT04989959

Axial (A) and coronal (B) PET/CT images at 30 min
p.i. of 5-mCi of [18F]PT2385 (C) at 4 h post injection.

❑ The first human data



Summary

➢ Radiotracer with identical structure to PT2385, [11C]PT2385 and [18F]PT2385 have been
judiciously designed and successfully synthesized for noninvasive imaging of HIF-2.

➢ These data set the foundation for an investigational new drug (IND) approval from the FDA,
and a clinical trial that is currently accruing patients (NCT04989959).

➢ This approach may be applicable to other HIF-2α–dependent diseases.
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