
Title: Differential Impact of TIM-3 Ligands on NK Cell Function 
 
Juncheng Wang, Housaiyin Li, Aditi Kulkarni, Jennifer L. Anderson, Pragati 
Upadhyay, Onyedikachi Victor Onyekachi, Lidia M. R. B. Arantes, Hridesh 
Banerjee, Lawrence P. Kane, Xin Zhang, Tullia C. Bruno, Riyue Bao, Robert L. 
Ferris and Lazar Vujanovic. 
 
A. TIM-3 is co-expressed with CD44 and marks cells with heightened effector 

potential.  
B. Among the four putative TIM-3 ligands, galectin-9 most consistently 

suppresses NK cell-mediated cytotoxicity through interactions with TIM-3 and 
CD44, respectively, while simultaneously promoting IFN-γ release via TIM-3.  

C. In HNSCC patients, an elevated intratumoral TIM-3+ NK cell gene signature is 
associated with worse outcomes in those with HPV-driven disease, potentially 
due to higher galectin-9 levels in HPV+ compared to HPV- patients.  
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