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NK cells like to kill cells lacking MHC class I – “missing-self”

Karre et al. 1986 Nature 319:675
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Tumors can escape CD8+ T cell surveillance by loss of 
MHC class I

*Membrane MHC class I expression on primary human 
melanoma cells ranges from 100 to 0% (median, 70%) 

Lack of MHC class I expression on most of malignant 
cells (>50%) was observed in 34 of 92 cases (37%)

Due to transcriptional down-regulation of HLA-A,-B,-C 
and b2-microglobulin –not mutation

Rodig SJ, et al.  Sci Trans Med 2018 10:eaar3342



How do MHC class I-negative tumors 
escape NK cell recognition and 

elimination?

How can we re-engage NK cells 
against these tumors? 





Why don’t NK cells kill HLA class I-negative
tumors arising in cancer patients? 

*Tumors lack ligands for activating receptors

*Redundant inhibitory receptors other than for 
class I dampen NK cell responses

*NK cells kill some tumors, but without cytokines 
don’t expand – then become “de-sensitized”

*Tumor microenvironment suppresses NK cell
(e.g. NK cells hate Transforming Growth Factor b)
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Why don’t NK cells kill HLA class I-negative
tumors arising in cancer patients? 

*Tumors lack ligands for activating receptors

*Redundant inhibitory receptors other than for 
class I dampen NK cell responses

*NK cells kill some tumors, but without cytokines 
don’t expand – then become “de-sensitized”

*Tumor microenvironment suppresses NK cell
(e.g. NK cells hate Transforming Growth Factor b)
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Why don’t NK cells kill HLA class I-negative
tumors arising in cancer patients? 

*Tumors lack ligands for activating receptors

*Redundant inhibitory receptors other than for 
class I dampen NK cell responses

*Tumor microenvironment suppresses NK cell
(e.g. NK cells hate Transforming Growth Factor b)

*NK cells kill some tumors, but without cytokines 
don’t expand – then become “de-sensitized”



Why don’t NK cells kill HLA class I-negative
tumors arising in cancer patients? 

*Tumors lack ligands for activating receptors

*Redundant inhibitory receptors other than for 
class I dampen NK cell responses

*Tumor microenvironment suppresses NK cell
(e.g. NK cells hate Transforming Growth Factor b, hypoxia)

*NK cells kill some tumors, but without cytokines 
don’t expand – then become “de-sensitized”



In vivo model of anergy NK cells 
induced in tumor MHC class I –

negative tumor environment
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NK cells infiltrating B2m-ko RMA 
tumor are hypo-responsive ex vivo

Day 
7,10
(n=6)control  anti-NK1.1

              stimulated
control  anti-NK1.1
              stimulated

control  anti-NK1.1
              stimulated

In progress – RNA-Seq on NK cells infiltrating RMA versus B2m-ko RMA



Engaging NK cells to kill MHC class I-negative tumors 

*Chronic exposure to MHC class I-negative tumors can
render NK cells tolerant

*Blocking KIR or NKG2A MHC class I inhibitory receptors
 alone in cancer patients may simply result in NK 
cell tolerance

*Activation of NK cells with cytokines (IL-12 and others) 
can brake the tolerance and allow kill of MHC 
class I-negative tumors

 



STRATEGIES FOR 
THERAPEUTICALLY MODULATING 

NK CELL FUNCTION



Ljunggren & Malmberg NRI 
2007

Factors boosting NK cell lytic activity



Why don’t NK cells kill HLA class I-negative
tumors arising in cancer patients? 

*Tumors lack ligands for activating receptors

*NK cells kill some tumors, but without cytokines 
don’t expand – then become “de-sensitized”

*Redundant inhibitory receptors other than for 
class I dampen NK cell responses

*Tumor microenvironment suppresses NK cell
(e.g. NK cells hate Transforming Growth Factor b)
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Therapies that up-regulate stress-induced ligands on 
tumors

or agents that activate NK cells 
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Melanoma patients with more 
“stimulatory” dendritic cells have better survival  



“stimulatory” dendritic cell gene expresssion
 tracked with FLT3LG cytokine expression 



FLT3LG expression correlates with NK cells in
melanoma and head & neck cancer patients 



Response to PD1 blockade in melanoma
correlates with NK cells and DC in TIL



Science 2018



NK cells are required for optimal chemotherapy 
(MEK and CDK4/6 inhibitors)

 in transplantable mouse KP lung tumor model


