
  

Pharmacodynamic assay for evaluation of first-in-
class pyruvate kinase-M2 activators in cancer tissues  
September 2 • 12:05 – 1:20 p.m. 

 
ABSTRACT 
Backgound: A new class of compounds target conversion of enzymatically inactive dimeric pyruvate kinase-M2 
(PKM2), to an active tetramer PKM2 to tilt the balance between glycolysis and oxidative phosphorylation as a 
mechanism to suppress metabolic advantage of tumor cells. The dimer PKM2, which is also a transcription 
factor regulating reprograming of metabolism, diverts glucose to macromolecule biosynthetic pathways to 
support proliferation. The researchers developed pharmacodynamic (PD) assay of PKM2 modulation and 
evaluated in vivo target engagement using a known allosteric PKM2 activator. 
Methods: The PKM2 modulator [N-(4-(4-(2-methoxyphenyl)piperazine-1-carbonyl)phenyl)quinoline-8-
sulfonamide] (C. Kung et. Al., Chem & Biol 2012) was synthesized at DCTD, National Cancer Institute (NCI). The 
PD response was determined in H1299 xenografts (n=3/group) dosed daily at 6, 20, and 60 mg/kg for 10 days 
and tissue samples were collected 2, 6, 24, and 48 hrs post dose 1, 3, and 10. Tumor volumes were recorded 
biweekly until 20 days after treatment was stopped. Sandwich immunoassay reactive to monomer/dimer but 
not tetramer PKM2 was developed on the Luminex® platform. The assay showed >80% lower PKM2 levels in 
multiple tumor cell lines treated in vitro with PKM2 activator. 
Results: PD analysis showed PKM2 was largely (>80%) accumulated in nuclear fraction of 
tumor lysates. Compared to controls, the nuclear accumulation was decreased by 30-60% at 24-48 hrs post 
dose 10 in 60 mg/kg dose group. No significant changes were observed in PD response at lower doses and at 
earlier time points. Marginal decrease in tumor volume (-18%, p=0.082) was observed in 60 mg/kg dose group 
on day 8. Growth rate of xenografts between vehicle and drug treated groups were similar. 
Conclusions: Our results validate utility of PD assay for monitoring novel PKM2 activators and nuclear 
accumulation suggest mechanism of PKM2 modulation may involve transcription. PKM2 modulation was only 
effective after multiple dosing (10 days) at highest dose tested. However, PD response was consistent with 
marginal efficacy and suggests prolonged treatment with higher doses may be required to reverse the 
metabolic fate of cancer cells. Importantly, our PD assay provides a critical tool to confirm PKM2 modulation 
and help guide optimal dosing in translational studies. Funded by NCI Contract No HHSN261200800001E. 
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children. The work was published in the International Journal of Toxicology in February 2021. Since then, the 
RSV candidate vaccine has moved to phase I clinical trials.  

 

 
Payal K. Weiss 

Subject Matter Expert 

DEFTEC Corporation 
 

 

 

 

 

 
Zoom link:  
https://bit.ly/3zdnWEY 
 
Password: 
583952 

©2021 The Pennsylvania State University. All Rights Reserved. This publication is available in alternative media on request. Penn State is an equal opportunity, affirmative action employer, and is committed to providing 
employment opportunities to all qualified applicants without regard to race, color, religion, age, sex, sexual orientation, gender identity, national origin, disability or protected veteran status. U.Ed. ENG 22-83. 

https://bit.ly/3zdnWEY

