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Several comments relevant to cancer metabolism

“All models are wrong, but some are useful.”

Heterogeneity is a significant challenge.”

How do we assess a model’s fidelity to human cancer?”
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Perfect’ can be the enemy of ‘good enough.



Cancer metabolism depends on factors intrinsic and extrinsic to the tumor cell
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Metabolomic divergence and conservation in patient-derived
melanoma xenografts

10 +

9,

Transplant melanoma
cells to mouse, then

> . .
~ passage in mice
b A ) R
. . 1 1
Highin Pt !
1 1
1 1
° 1 I
Creatinine | !
. : :
1 1
Kynbﬁnine : :
Theophyl&e ' :
. Urate | :
Guanine 1 1
° i I
7-&@thylxant ine : :
4 Quinolinaty Cystkate :
Ophthalmatey 0 :
Quinate d 4 2-H5:dr0xybutylrate
Hypoxanthine® ;8o G:lycochenc:de(“q oholate
‘»‘| i
oo 1 I
T 7T Histamife  fhioprotine® e © o
1
PS(36:1) “ LeuL-val :
T 1 T 1 T T
-3 0 3 6

log,(fold change)

Rao AD et al., 2025 (PMID 40731149)

18 patients x early-passage PDX
Sex4 0
Primary/LN/Met-4 o
Binary BRAF mutation status4 @
Pigment status 15
Human/PDX - 100
0 30 60 90

No. of statistically significant metabolites

Urate Oxidase

Urate » Allantoin

(In mice but not humans)



Patient

Metabolomic divergence and conservation in patient-derived
melanoma xenografts
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PDX-patient match by 144 metabolites that do not differ between patient and PDX, 102/171 matched
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After excluding host-specific metabolites, most PDXs retain metabolic features from the
patient’s tumor, and these persist across many passages.



Many (but not all) metabolic aberrations are conserved between human
ccRCCs and ccRCC tumorgrafts
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ccRCCs in patients and tumorgrafts have suppressed TCA cycle labeling from
[U-13C]glucose
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Mitochondrial metabolism is a selected metabolic property during
metastasis of renal tumors

Metastatic RCCs:

High TCA cycle labeling in patients;

OxPhos necessary and sufficient to
enhance metastasis in mice*

8 ’ *Mouse models from Genovese lab
Cell lines from Linehan lab

Primary RCCs:

Low TCAC labeling in patients;
Low mitochondrial respiration Bezwada D, 2024 (PMID 39143213)




Glutamine catabolism occurs through multiple, partially redundant
pathways
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Similar effects in XP490, XP258
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Amidotransferase activity can be followed in vivo using isotope labeling with [y-
>N]glutamine
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Cconclusions

 Human ccRCC tumorgrafts share some metabolic properties with
ccRCCs in patients, including central pathways of glucose and
glutamine metabolism.

* Primary ccRCCs in patients and mice display low glucose oxidation,
but activation of this pathway promotes metastasis in several models.

« Glutamine is a source of carbon and nitrogen in renal cancers.

* Amidotransferases convert glutamine to glutamate and may contribute
to resistance to glutaminase inhibitors.



DeBerardinis Lab

Patients & Families

Divya Bezwada
Akash Kaushik
Eliot Blatt

Collaborators
Vitaly Margulis (UTSW)
Jim Brugarolas & lab (UTSW)
Siyu Yin Kevin Courtney (UTSW)
Amanda Dann Giannicola Genovese (MDACC)
Lin Lin Luigi Perelli (MDACC)
Faith Zhang Barbara Slusher (JHMI)
Lindsey Boroughs Marston Linehan (NCI)
CRI Metabolomics Core Matthew Merritt (UF)

Pediatric Genetlcs & Metabolls e

UTSouthwestern
Medical Center
N\ CHILDREN’S MEDICAL CENTER

RESEARCH INSTITUTE

AT UT SOUTHWESTERN

hhmi

Jevwy & Emy Cow
Balduidge

\JONAL
INCER
TITUTE

MOODY

FOUNDATION




	Slide 1
	Slide 2
	Slide 3
	Slide 4
	Slide 5
	Slide 6
	Slide 7
	Slide 8
	Slide 9
	Slide 10
	Slide 11
	Slide 12

