
The University of Toledo Translation Journal of Medical Sciences 
Poster Abstract, Graduate Research Annual Forum  UTJMS 2024 May 22; 12(3):e1-e1  
 

https://dx.doi.org/10.46570/utjms.vol12-2024-1239  1 ©2024 UTJMS 
 

Streamlining High Throughput Kinome 
Analysis: Introducing KADL, a 
Comprehensive Kinome Analysis 
Description Language 
 
Imami Ali Sajid1*, Robert McCullumsmith, MD, PhD2,3, William George Ryan V1, Hunter Eby1, 
Jennifer Nguyen1 

 

1College of Medicine and Life Sciences, The University of Toledo, Toledo, Ohio 43614 
2Department of Neurosciences, The University of Toledo, Toledo, Ohio 43614 
3Department of Psychiatry, The University of Toledo, Toledo, Ohio 43614 
 
*Corresponding author: Ali.Imami@rockets.utoledo.edu  
 
Keywords: Kinome, Rust, Analysis Platform, PamChip 
 
Published: 22 May 2024 
 

Background: We deployed the PamGene kinome array platform for use with postmortem brain samples 
and iPSCs from schizophrenia (SZ) and Alzheimer’s dementia (AD). The kinome array platform 
provides a read-out of protein kinase activity across hundreds of peptide substrates, measuring global 
protein kinase activity across serine/threonine and tyrosine subkinomes. We used this omics-based 
platform to generate novel hypotheses for the pathophysiology of severe neuropsychiatric disorders with 
cognitive dysfunction. 

Methods: We used the PamGene kinome array platform to assess protein kinase activity in disease (AD, 
MDD, and SZ) and control (SZ) samples. We also evaluated protein kinase activity in stem cell cultures 
for these disorders. We used R programs (KRSA and UKA) to deconvolve the generated kinome array 
datasets to identify specific protein kinases altered across these disorders. Information for deconvolution 
of datasets was supplemented with recombinant kinase and kinase perturbation studies. 
 
Results: A joint hit for AD and SZ was adenosine monophosphate kinase (AMPK), a master regulator of 
insulin signaling pathways. Subsequent studies of AMPK in AD and SZ reveal subunit-specific deficits 
in the frontal cortex in AD, with changes in the regulatory subunits for AMPK. Bioinformatics analyses 
revealed several novel pathways and several candidate drugs that might be repurposed for treating 
cognitive deficits in these disorders. 
 
Conclusions: We used a hypothesis-free, kinome-based approach to extend our understanding of the 
pathophysiology of SZ and AD and provide novel leads to advance the diagnosis and treatment of these 
often-devastating illnesses. 
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