Proliferating versus nonproliferating cells have different metabolic needs.
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Proliferating cells require glycolysis (aerobic glycolysis) and mitochondrial metabolism
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Glutamate generates multiple amino acids.
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Cell proliferation requires nutrienttransporters
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Name

GLUT1

GLUT2

GLUT3

GLUT4

GLUTs: Glucosetransporters

Distribution

Is widely distributed in fetal tissues. In the adult, it is expressed at highest levels in erythrocytes and also in the
endothelial cells of barrier tissues such as the blood—brain barrier. However, it is responsible for the low level of
basal glucose uptake required to sustain respiration in all cells.

Is a bidirectional transporter, allowing glucose to flow in 2 directions. Is expressed by renal tubular cells, liver
cells and pancreatic beta cells. It is also present in the basolateral membrane of the small intestine epithelium.
Bidirectionality is required in liver cells to uptake glucose for glycolysis and glycogenesis, and release of
glucose during gluconeogenesis. In pancreatic beta cells, free flowing glucose is required so that the
intracellular environment of these cells can accurately gauge the serum glucose levels. All three
monosaccharides (glucose, galactose, and fructose) are transported from the intestinal mucosal cell into the
portal circulation by GLUT2.

Expressed mostly in neurons (where it is believed to be the main glucose transporter isoform), and in the
placenta.

Expressed in adipose tissues and striated muscle (skeletal muscle and cardiac muscle).

GLUT14 | Expressed in testes

Notes

Levels in cell membranes
are increased by reduced
glucose levels and
decreased by increased
glucose levels. GLUT1
expression is upregulated
in many tumors.

Is a high-frequency and
low-affinity isoform.["2]

Is a high-affinity isoform,
allowing it to transport
even in times of low
glucose concentrations.

Is the insulin-regulated
glucose transporter.
Responsible for insulin-
regulated glucose
storage.

similarity to GLUT3 [12]



T cellsengagein differenttypes of metabolism depending on their functions
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Cancer metabolism heterogeneity
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Other example cancer metabolism
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Cancer cells maintain redox balance
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Signaling pathways that regulate cancer cell metabolism
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Proliferating cancer cells express PKM2 to regulate glycolysis
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Metabolic adaptationin hypoxia

Primary 1-2 mm tumor Tumor quiescent Tumor enlargement- Metastasis
cancer cell
Lack of 02
Rapid Lack of nutrients Blood supply restoration
prolideratio: Waste accumulation Tumor enlargement
Growth arrest Irregular blood supply

Angiogenesis Cells migration

Glucose

|

Pyruvate

PDH

M)chondria

75
Malate

Ly |
Fumarate

AN

\

v \
Pyruvate
|
Oxaloacetate \\

Succinate
T a-KG 4"’1
a-KGDH

Acetyl-CoA

Citrate —

Isocitrate

Normoxia

Lipids
synthesis

Glucose
Pyruvate A Lact:
4 PDK1—{ PDH
AD ¥
4V Pyruvate|
Mitochondria
c AcetyI-CoAl
Oxaloacetate\
7 \
Malate Citratel
FH
b TFumarate )
HIFle ————»  HIFlQ ﬂi"x Isocitrate . 246 |
P Succinate IDH1
~ a-KG /—z—*Citrate
QKD IDH2
FIH o TGDH
Qt:mine —» Glutamate /
HIFla | .
N Glutamine Fatty acid
synthesis
OH
P300/CBP
HIF1B
Nucleus

Hypoxia/Pseudo-Hypoxia

HIF1a
e Lactate
Fumarate
Succinate
2-HG
HIF1la PHD
P300/CBP
HIFle  HiF1B
Nucleus

HIFla

VEGF
PDK1
LDHA
HK
GLUT1




Alterations in certain metabolicenzymesdrive cancer
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Metabolism and cancer spreading
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Metabolism can be targeted for cancer therapy

Repurposing the antidiabetic drug metforminto reduces tumorigenesis
through multiple mechanisms
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