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Therapeutics 133, 366-391, 2012




SIRM Study of Human
NSCLC patients in vivo
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Fan et al. (2009) Altered Regulation of
Metabolic Pathways in Human Lung
Cancer Discerned by 13C Stable Isotope-
Resolved Metabolomics (SIRM). Molecular
Cancer. 8:41
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Sellers et al. (2015) Pyruvate carboxylase is critical for non—small-cell lung cancer proliferation. The Journal of
Clinical Investigation 125, 687-698.

PC KO inhibits A549 cell xenograft growth
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SIRM Study of Human
NSCLC patients ex vivo

Advantages of ex vivo human
tissue slice studies

Maintain 3D human tumor architecture
and microenvironment.

Acquire target tissue metabolism w/o
systemic influence

Paired cancerous and non-cancerous
tissue design for the same patient
eliminates genetic, physiological, and
nutritional variables

Flexibility in treatments and ability to
observe individualized response




NSCLC tissue slices maintain dis‘rinc'r metabolism
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Sellers et al. Pyruvate carboxylase is critical for non-small cell lung cancer
proliferation. JCI 125 687-698 (2015)
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SeO; effects on lung cancer cells are
recapitulated in ex vivo cancer tissues
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NSCLC patients have opposite Gln oxidation

UL058 pt respontesponse to WGP

' Ctl WGP
CA-Control
CA-B-Glucaf

—15C-4-Glu
1BC-3-GIn-GSH+GSSG

____13C-4-GIn

13C-2-Glu+GIn+GSH+GSSG

13C-4-Glu-GSH+GSSG

!

ULO049 pt non-responder

351 Chenvical shift (Sbsm) CA-Control
l CA-B-Glucan

WGP

—13C-NMe-PCholine

TN13C-2-Acetate

13C-3-GIn-GSH+GSS!

—13C-4-Glu

_-13C-4-GIn

- 13C-3-Glu

13C-4-Glu-GSH+GSSG

“Bc3-lac

13C-2-Glu+GIn+GSH+GSSG
—13C-NMe-PCholine

TN13C-2-Acetate

il




umolelg protein

i---)i ——> Pyruvate ‘i <> ‘i

p CO, 'X'§COZ Lactate

o
Gle F16BP ) \&\i con 1gg

Citrate

Oxaloacetatei i i i i. Isocitrate *
i Yoo |

Malate Krebs aKetoqutarateé—»Glu

M lat
Cycle g ; ; i.i.
= CA-WGP) m co

Succinate
Glu-GSH

Conclusion

SIRM application to lung cancer patient in situ
uncovers activation of pyruvate carboxylase, but not
glutaminase.

SIRM application to shPC-KD lung cancer cells and
xenograft shows that PC enhances anabolic
pathways to promote cell and tumor growth.

Metabolic network mapping by SIRM in human lung
cancer tissues ex vivo uncovers distinct
individualized patient response to immune modulator
B-glucan and anti-cancer agents

Understanding therapeutics-induced metabolic
reprogramming in ex vivo tissue studies may help
predict the efficacy of given therapetutics in
individual patients
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