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NK	cell	HMGB1	Mediates	IL‐2‐induced	Systemic	Autophagy	

	
Guanqiao	Li,	Xiaoyan	Liang,	William	Carson	&	Michael	T.	Lotze	

University	of	Pittsburgh	Cancer	Institute	
	
Introduction:	Application	of	high	dose	Interleukin	2	(HDIL‐2)	treatment	to	cancer	patients	is	
limited	due	to	substantial	wide‐spread	reversible	toxicity,	which	results	from	cytokine‐
induced	autophagy,	termed	a	"systemic	autophagic	syndrome".	Depletion	of	individual	
cytokines	(IFNg,	TNF)	or	B/	T	cells	can't	rescue	murine	mortality	with	IL‐2/IL‐12	
administration,	but	only	NK	cell	depletion.	Here,	we	hypothesize	that	the	critical	toxicity	is	
mediated	by	natural	killer	(NK)	cell	release	of	HMGB1.	
Methods:	Immunodeficient	mice	(RAG1‐/‐	and	NSG	mice),	NKH	mice	lacking	HMGB1	
specifically	in	NK	cells,	hepatic	metastases	model,	flow	cytometry,	ELISA,	western	blotting,	
transmission	electron	microscopy.	
Results:	IL‐2/18	combinations	are	lethal	for	wild	type	(WT)	B6	mice,	but	NK	elimination	
allows	survival.	RAG1‐/‐	mice	(enhanced	NK	cell	numbers,	ablated	for	T/B	cells)	succumb	
unlike	B6	mice	with	IL‐2	alone,	with	systemic	autophagy.	Pre‐treatment	with	the	autophagy	
inhibitor	chloroquine(CQ)	mediates	a	modest	protective	effect,	while	NK	elimination	
completely	abrogates	toxicity.	Transfer	of	B6	splenocytes	with	NK	depletion	partially	rescues	
the	effect,	with	enhanced	generation	of	Tregs.		
NSG	mice	(no	NK/T/B	lymphoid	cells)	adoptively	transferred	with	RAG1‐/‐	splenocytes(bulk	
NK)	display	dose‐dependent	toxicity,	assessed	by	lung	edema,	serum	HMGB1,	sRAGE,	and	LC3	
punctae	formation(autophagy).	Patients	administered	HDIL‐2	exhibit	elevated	serum	HMGB1	
level.	Notably,	anti‐HMGB1	neutralizing	antibodies	partly	abrogates	toxicity	in	RAG	mice.	NKH	
survive	IL‐2/IL‐18,	demonstrating	that	NK	HMGB1	is	required	for	systemic	toxicity.	
Additionally,	NSG	mice	transferred	with	WT	NK	cells	die,	while	those	with	NKH	cells	survive.	
Conclusions:	IL‐2	immunotherapy	induces	a	"systemic	autophagic	syndrome".	The	autophagy	
inhibitor(chloroquine),	HMGB1‐neutralizing	antibody,	NK	abolishment,	or	HMGB1	depletion	
solely	in	NK	cells	protects	from	IL‐2	lethality.	Thus,	NK	cell	HMGB1	mediates	the	toxicity	of	IL‐
2	and	possibly	other	immunotherapeutic	regimens.	


