
Summary:  
High-throughput sequencing (HTS) now means that scientists and clinicians are now 
regularly faced with an often bewildering set of genetic variants that might relate to a 
disease or phenomenon of interest.  We have developed numerous tools over the past 
decade for interrogating genetic variants for their possible impact on protein function that 
can help to rank/prioritize variants for further study or clinical applications. In this 
presentation, I will describe some of these tools, and discuss our recent applications to 
understanding biological mechanism and disease. These will include an analysis of 
cancer variants impacting GPCR/G-protein coupling with implications for off-label drug 
repurposing, and a summary of how our tools and expertise are increasingly used to aid 
clinical diagnosis and treatment decisions in genetic diseases and cancer. 
 
Example references: 
 
Rare, functional, somatic variants in gene families linked to cancer genes: GPCR 
signaling as a paradigm  
Raimondi F, Inoue A, Kadji FMN, Shuai N, Gonzalez JC, Singh G,  Alonso de la Vega A, 
Sotillo R, Fischer B, Aoki J,  
Gutkind JS, Russell RB 
Oncogene 2019 In Press. doi: 10.1038/s41388-019-0895-2 
 
Illuminating G-Protein-Coupling Selectivity of GPCRs. 
Inoue A, Raimondi F, Kadji FMN, Singh G, Kishi T, Uwamizu A, Ono Y, Shinjo Y, Ishida S, 
Arang N, Kawakami K, Gutkind JS,  
Aoki J, Russell RB. 
Cell. 2019 Jun 13;177(7):1933-1947.e25. doi: 10.1016/j.cell.2019.04.044.  
 
PRECOG: PREdicting COupling probabilities of G-protein coupled receptors. 
Singh G, Inoue A, Gutkind JS, Russell RB, Raimondi F. 
Nucleic Acids Res. 2019 Jul 2;47(W1):W395-W401. doi: 10.1093/nar/gkz392.   
   
Illuminating the Onco-GPCRome: Novel G protein-coupled receptor-driven oncocrine 
networks and targets for cancer immunotherapy. 
Wu V, Yeerna H, Nohata N, Chiou J, Harismendy O, Raimondi F, Inoue A, Russell RB, 
Tamayo P, Gutkind JS. 
J Biol Chem. 2019 Jul 19;294(29):11062-11086. doi: 10.1074/jbc.REV119.005601. 
 
Mechismo: predicting the mechanistic impact of mutations and modifications on molecular 
interactions.   
Betts MJ, Lu Q, Jiang Y, Drusko A, Wichmann O, Utz M, Valtierra-Gutiérrez IA,  
Schlesner M, Jaeger N, Jones DT, Pfister S, Lichter P, Eils R, Siebert R, Bork P, 
Apic G, Gavin AC, Russell RB.  
Nucleic Acids Res. 2015 Jan;43(2):e10. doi: 10.1093/nar/gku1094.	  


