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Fundamental Discoveries that Changed Kidney Cancer Treatment
From HIF-2α Discovery to First-in-Class FDA Approved Drug



HIF-2 (HIF-2α + HIF-1β) turns kidney cells into cancer

1  Two proteins join 2  They land on DNA 3  They turn genes ON 4  Cells grow out of 
control

HIF-2α 

HIF-2 partner
HIF-1β



HIF-2α identified

Steven McKnight and M. L. Russell 
identify the HIF-2α gene.

Tian et al. Genes & Development, 1996



HIF-2α atomic structure

Erbel et al. Proceedings of the National 
Academy of Sciences, 2003

Kevin Gardner solves the atomic
structure of HIF-2α. 

Seeing the protein’s shape made 
future drug discovery 
conceivable.



A druggable cavity in HIF-2α

Scheuermann et al. Proceedings of the 
National Academy of Sciences, 2009

Kevin Gardner identifies a cavity 
in HIF-2α. 

The finding revealed a physical 
place where a drug could bind.



The UT Southwestern chemical-library screen

Scheuermann et al. Nature 
Chemical Biology, 2013

Bruick and Gardner screen 200,000 
chemicals of the UT Southwestern library 
and identify a chemical that binds to and 
blocks HIF-2α from partnering HIF-1β.



McKnight founds Peloton Therapeutics



Peloton refines UT Southwestern drug-like chemicals

Peloton develops several chemicals 
(PT2385, PT2399 & PT2977) that bind 
HIF-2α blocking its pairing with HIF-1β.

Split from HIF-1β, HIF-2α cannot bind 
DNA, turn on target genes and cause 
cancer.



Peloton drugs are tested against kidney cancers from 
patients transplanted into mice in the Brugarolas Lab

Chen et al. Nature, 2016

Peloton drugs block the growth 
of human kidney tumors in 
mice.



The first clinical trial

Courtney et al. Journal of Clinical 
Oncology, 2018

Recipient of the Patricia and William L. Watson Jr., M.D. 
Award for Excellence in Clinical Care (2026)

Courtney leads phase 1 clinical trial 
showing safety and promising anti-
tumor activity.



Peloton makes further improvements leading 
to PT2977/Belzutifan

A scientific concept becomes a 
first-in-class medicine.

Xu et al. Journal of Medicinal 
Chemistry, 2019



Peloton Therapeutics is bought by Merck in 2019

Merck renames 
Peloton’s PT2977, 
belzutifan. 



A 36-year-old woman with VHL syndrome and cerebellar hemangioblastomas (previous 

surgeries) presents with a progressing 1.9 cm (1 in) tumor and headaches, which resolve 

after she starts belzutifan (PT2977).
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From discovery to patients
A 25-year path from a gene to an approved medicine

Gene discovery Protein structure Drug design Mouse models Clinical trials FDA approval
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