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Introduction Comparison between scrambled cells and knockdown cells

Melanoma is a malignant tumor of the skin or mucous membranes. Melanoma cells have an abnormal energy
metabolism characterized by an increased aerobic glycolysis and reduced mitochondrial energy functions, (A) A WNC_ (B) 0.2 . o w
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The HBL human melanoma cell line was studied. We compared the *H Nuclear Magnetic Resonance s 2—02_681(30%) N 020} .@ fNAAG * Taurine
(NMR) metabolomes of HBL scrambled cells (WNC) that possess an overexpression of the HIF-1a protein -3 90 o o
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with those of three HBL knockdown cells in which one of the “programmers” of the metabolism, the PLS 1(30%)
transcription factor HIF-1a, was inhibited (B1, R1 and Y 3). ’ AWNC 025 Chplssts
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Cell lines (passage number 10) were cultured at 37°C under 5% CO, in RPMI medium supplemented o * -CHOCOR " CH2-CH=CH-
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with 10% fetal calf serum, antibiotics,and 1 mM sodium pyruvate. Cells were harvested at 70% confluence. K o _N+(CH:“"“'2” * o,
40 samples (10 for each family) of 10 M cells were prepared. Cells were immediately frozen in liquid N e S o] « Gholest u g3 70" Choleettoety. " -
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—HH—— I—HH—I—E—T Figure 2. Score plots (A,C) and loading plots (B,D) of the PLS-DA on NMR data of scrambled (WNC) and

(A) Three HIF-1a short hairpin RNA (shRNA) clones were obtained. They target different exons of the HIF-1a knockdown (B1, R1 and ¥3) HBL cells for aqueous (up) and organic (down) extracts.

gene: exon 9 for Y3, exon 11 for B1 and exon 14 for R1. (B) HIF-1a expression by immunoblot analysis. o _
The results of the PLS-DA presented in Figure 2 were obtained from *H NMR data of 40 samples. A good

» Cell and tissue extraction clustering is observed. Discrimination is based mainly on two metabolites, lactate and glutamate, but also on three
Extraction -Solvent evaporation TCA-related metabolites (citrate, fumarate, malate) and on glutamine (the precursor of glutamate) for agueous
(CHCl;/MeOH/H,0 -Freeze-drying extracts. In the lipidic fractions, the discrimination is based on fatty acid CH, and CH, groups.
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1D 'H NMR experiments were recorded at 298K on a Bruker Avance 400 spectrometer equipped with a L = S el B S e
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» Statistical analyses
The bin area method based on intelligent bucketing (KnowltAll®, BIORAD) was used for segmenting Fumarate Succinate Glutamine

NMR spectra. After probabilistic quotient normalization, univariate and multivariate analyses as well as - o & ‘ _ g
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Figure 3. Box plots for lactate, malate, fumarate, succinate, glutamate, glutamine, citrate and fatty acids from
NMR data of scrambled (WNC) and knockdown (B1, R1 and Y3) HBL cells.

When HIF-1a is inhibited, the same behavior at the level of the glycolysis and in the TCA cycle is observed
for B1, R1 and Y3 with respect to scrambled cells (WNC). The decreased amount of lactate reflects perturbation
of the glycolysis. The increased quantities of the TCA cycle metabolites reveal mitochondrial activation.
Moreover, concentrations of glutamine and glutamate, a second way of entry into the TCA cycle, increase as
well as that of fatty acids. These observations suggest that the TCA cycle activation could occur in “reverse”

NMR assignments

Lac

Valine (Val), isoleucine (lle), leucine (leu), lactate (Lac), alanine (Ala), arginine
(Arg), lysine (Lys), glutamate (Glu), glutamine (Gln), acetate (Ac), glutathione
disulfide (GSSG), succinate (Suc), aspartate (Asp), citrate (Cit), malate (Mal),

creatine (Cr), phosphocreatine (PCr), taurine (Tau), choline (Cho), direction with glutamine contributing to fatty acid synthesis.
phosphocholine (PC), glycerophosphocholine (GPC), proline (Pro), glycine
(Gly) and myo-inositol (m-ino). Methanol (MeOH) is a residual solvent.
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\ . . . . Our data highlight the crucial role of HIF-1a in the cell model. The reactivation of the mitochondria leads to
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