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METABOLIC LANDSCAPE OF CANCER
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METABOLISM AND PATIENT OUTCOME
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METABOLISM AND PATIENT OUTCOME
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OXPHOS SUPPRESSION AND EMT
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EMT: epithelial to mesenchymal transition



EPITHELIAL-TO-MESENCHYMAL TRANSITION (EMT)

TGF, oncogenic stress, hypoxia
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OXPHOS IS SUPPRESSED IN METASTATIC MELANOMA

TCGA Melanoma
dataset
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MODELS OF CLEAR CELL RENAL CANCER (ccRCC)
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METABOLIC SIGNATURE OF METASTATIC ccRCC

tyrosine
tryptophan
citrulline
pyridoxine
creatinine
methicnine
isoleucine
betaine
phenylalanine
leucine
kynurenine
urea
glycine
serine
proline
threonine
asparagine
alanine
2-HG
3-Phosphoglycerate
NAD

argininosuccinate
aconitate

citrate

carnitine
acetylcarnitine
pyroglutamic acid
S-Adenosyl-Methionine
CcTP

GTP

ATP

Carbamoyl aspartate
a-KG

choline
uTP

l_';‘_l'ﬂ-_rH

pyruvate

lactate

fructose

Carbamoyl phosphate

glutamine

ADP

fumarate

malate

aspartate

Propionylcarnitine
mannital/sorbitol
Glycerylphosphorylethanolamine
Glycerylphosphorylcholine
creatine
glutamate

GSH

succinate
glucose

palmitic acid
acetylcholine
N-acetylaspartate
hypotaurine
taurine

valine

lysine

arginine
butyrylcarnitine
isovalerylcarnitine
histidine

[
r
e e e

matabolte abundance

max

Liquid Chromatography Mass Spectrometry



OXPHOS IS SUPPRESSED IN METASTATIC ccRCC
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OXPHOS IS SUPPRESSED IN METASTATIC ccRCC
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FH MUTATIONS CAUSE HLRCC

HLRCC

ermline mutations in FH predispose to dominantly
inherited uterine fibroids, skin leiomyomata and
papillary renal cell cancer
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FUMARATE ACCUMULATES IN FH-DEFICIENT CELLS
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FH1-DEFICIENT MOUSE MODEL: THE KIDNEY
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FH1-DEFICIENT MOUSE MODEL: URINE
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FUMARATE ACTIVATES ONCOGENIC CASCADES




FUMARATE CAUSES PROTEIN SUCCINATION
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SUCCINATION IS A MARKER OF FH LOSS

Fh1-deficient mouse kidney

Green: FH
Magenta: 2SC




FH1-DEFICIENT MOUSE MODEL: URINE
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FUMARATE-DEPENDENT SIGNATURE IN HLRCC

W | %y
\J_W./_ B ..UrU

W O
< 0 — GM.V
T ®
=3 o
38 W |y
on P Y,

| | | _

0 © < o o
(anssi} |ewlou 0} pasijewlou ‘ebueys pjoj z6o|)
aouepunqge ajljoqelaw



REGULATION OF NRF2 STABILITY
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NRF2 SIGNATURE IN FH-DEFICIENT CELLS
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FUMARATE INHIBITS PROLYL HYDROXYLASES
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PSEUDOHYPOXIA IN FH1-DEFICIENT CELLS
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FUMARATE INHIBITS DNA DEMETHYLASES
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FUMARATE SUPPRESSES MIR200 AND DRIVES EMT




FH LOSS DRIVES CELL MIGRATION
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MITOCHONDRIAL DYSFUNCTION AND CANCER

MITOCHONDRIAL DYSFUNCTION
TUMOUR INITIATION AND PROGRESSION
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