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ABSTRACT 

 

 
The liver plays important roles in host metabolism and immunity, and is a major site of metastatic cancer. 

The liver is populated by diverse immune cell types, including “helper-lineage” Group 1 innate lymphoid cells 

(ILC1s) and classic NK cells (cNKs). ILC1s and cNKs are now known to play redundant and non-redundant roles 

in liver immunity, including defense against pathogens, control of metastatic seeding and tumor growth, and tissue 

repair after liver injury. Although the liver is a highly metabolic organ, little is known about the metabolic 

processes that support the distinct functions of liver ILC1s and cNKs.  

Here, we show that liver ILC1s and cNKs exhibit distinct metabolic profiles and requirements. 

Specifically, we find that liver ILC1s preferentially rely on glycolysis rather than oxidative phosphorylation 

(OXPHOS) to meet basal energetic demands at rest and after activation. In contrast, liver cNKs are highly 

dependent on OXPHOS, similar to splenic cNKs, consistent with their higher mitochondrial content and activity, 

as compared to liver ILC1s. The glycolytic preference of liver ILC1s was tissue-specific, as ILC1s and NK cells 

in other tissues, including the salivary glands, uterus, and lamina propria, all exhibited a greater dependence on 

OXPHOS than liver ILC1s. Functionally, liver ILC1s required glycolysis but not OXPHOS for IFNγ production, 

although OXPHOS was important for responses associated with cytotoxicity, including granzyme B expression 

and degranulation. In line with their glycolytic profile, liver ILC1s imported more glucose than liver cNK cells, 

both at baseline and after activation. Moreover, inhibition of glucose uptake with the pan-GLUT inhibitor, Glutor, 

impaired IFNγ production by ILC1s, indicating that active glucose import via GLUT transporters is required for 

ILC1 effector responses. Transcriptional profiling studies indicate that liver ILC1s and liver cNKs both express 

GLUT1 and GLUT3, whereas liver ILC1s also express GLUT8.  Nevertheless, studies involving transgenic mice 

indicate that GLUT1 is not strictly required for glucose uptake or IFNγ production by liver ILC1s, possibly due 

to compensation by other GLUT transporters. Taken together, our data indicate that, unlike liver cNKs, liver 

ILC1s preferentially rely on glycolysis rather than OXPHOS for basal energy demands and effector functions. 

 
 
 
 
 


