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Impaired MHC-I antigen presentation is a mechanism 
of tumor resistance to immune checkpoint inhibitors



Strategy for modulating tumor response to immunotherapy by 
disrupting B2M expression in our murine melanoma model (YUMMER)

CRISPR/Cas9-mediated gene knock-out of B2m gene
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Differences in the frequency of intratumoral CD8 T cells and NK cells are 
seen between B2M-sufficient (control) and -deficient (B2M-KO) tumors
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MHC class I expression and NK cell killing
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What is inhibiting these NK cells from effectively 
mediating tumor control in the B2M- or MHC-I-

deficient tumors?



“Myeloid-like” genes are upregulated in B2M-

deficient tumoral NK cells in single-cell RNAseq
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CSF1R-expressing NK cells are detected when culturing 
splenic NK cells with tumor-interstitial fluid (TIF)

Sorted NK cells from murine spleen
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Higher co-expression of C5AR and CSF1R is seen in B2M-
KO tumoral NK cells in the YUMMER model 

N
K

1
.1

Control B2M-KO

YUMMER

%
 t

o
ta

l C
SF

1
R

+

N
K

 c
e

lls

C
o

n
tr

o
l

B
2

M
-K

O

CX3CR1 CSF1R

C
5

A
R

Gated into CD3- population

0

10

20

30

40

50

p = 0.0009



B2M-KO YUMMER tumors exhibit delayed growth in the 
presence of a CSF1R inhibitor treatment
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Upregulation of interferon signaling associated 
genes is detected in B2M-KO intratumoral NK cells

Courtesy of Aaron Wilk 
& Kailash Mangalhara



Take home message and future directions

MHC-I deficient cancer cell
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Carryout studies in cancer patient samples
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