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Immunotherapy has been a great success for some cancer patients, helping their own immune systems attack the cancer cells. But these
treatments do not always help. We have been researching for answers as to why some have great responses to immunotherapy and others
don’t by employing preclinical mouse model of B16 melanoma.

Experimental Design & Key Results

C)

T,-weighted Coronal MR Image Hyperpolarized *C-MR Spectroscopy

Evolve Immunotherapy Resistant Strains of B16 Melanoma | ﬁ
I/

Immunotherapy Immunotherapy  Immunotherapy  Immunotherapy Pyruvat

__@ Responder Treatment Treatment Treatment Treatment - ; "4 X
_’:::ponder “_‘ _._' _'_' _"_‘, LDH vaerpolarlzed[ / % L

NAD*

[ f
| P PP 2P 2@ ~Bon =,
5 B O B B S B L. _ = ====i0s
7 In-vivo data 200 195 185 180 175 170 165 160 ppm
*k

=
o
o

o
B
1

1H-NMR Spectroscopy Based Metabolomics

N
2]

Ex-vivo data
*

n
=]
I

]

Lactate/Pyruvate (a.u)
o o
(] w
Lactate content (Normalized)
&

<

- ‘
[ ]

DSS

O

]

@
— 3
]

@
— 5
e

O
o &
3

8
Total Choline

B16-BL6-td 31-F1 3I-F2 3I-F3 3I-F4
(Parental) (Resistant)

Lactate
5
[ ]

o
—
o
3}
1

Creatine

=4
o

o
=}

Alanine

Our experimental data suggest that checkpoint | | : :
blockade immunotherapy resistant tumors acquired [/ ., .0 M <A . @ &
hypermetabolic state with upregulated glycolysis and
acidic microenvironment to evade the immune
response.

Resistant tumors show significantly higher glycolytic metabolism and downstream lactate production.
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