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1 - Serine is the main 1C donor in cancer cells mainly for purine synthesis

2 - The folate metabolism is predominantly mitochondrial (purine synthesis is
cytosolic) SHMT2, MTHFD2, MTHFD1L and in part of the cases ALDH1L2 are 
overexpressed. SHMT1, MTHFD1 and ALDH1L1 are underexpressed.

4 - Output of formate as hallmark of oxidative cancer ?

5 - Production of NADPHm and NADHm in mitochondria ?

3 - Serine deprivation slows down the growth
Rescued by serine or formate 

6 - Substrate level phosphorylation (ATPm production) with formate 
production

INTRODUCTION : 1C-metabolism is crucial for several syntheses (purine etc. )in proliferating cells. 
Thus it is the object of intense research for anti-tumor drugs.

I THE SALIENT FEATURES OF 1C-METABOLISM IN CANCER CELLS

II THE « AVERAGE CANCER CELL»

CONCLUSIONS

– NADH: Catabolism of proliferating cells generates NADH the 
accumulation of which opposes the proliferation that created it.
Elimination of NADH (to NAD) is the big problem of proliferating 
cells. All means are being employed to this aim, for instance: 
NADHm -> NADPc with IDH1
(-IDH3) and cycling of 1C metabolism between cytosol and 
mitochondria.
- The NAD(P) / NAD(P)H ratios appear as the main dispatchers between 
the different metabolic pathways in balancing the substrates/products 
associated with the couples NAD(P) / NAD(P)H 

REFERENCES

Figure 4: The fluxes in the folate cycles

Figure 2: The main average input/output fluxes 

Figure 3: The metabolism of the « average cancer cell »

Figure 1: The folate cycles

[1] Mazat J.-P. Biochemical Society Transactions 2021
[2] Mazat J.-P. and Ransac S. Metabolites 2019.

Jain M. et al. Science 2012

III RESULTS 
Objective function: Max of the Biomass
Constraints
- Input of Glucose, glutamine and serine
- Output flux of lactate, glutamate and glycine
- Import of Am. Ac.

Results
. High aerobic glycolysis
.Krebs cycle mainly reduced
to citrate production
. High Oxphos with high ATP 
production (Production of 
ATP is not a problem)
. IDH1 => NADPHc
. (- IDH3) => NAD (reducing
glutaminolyse)
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