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Transformation Focl Iin Diffuse Low-Grade Gliomas Show STAT3 Pathway Activation and
Downregulation of the Phospho-Ethanolamine Catabolism Enzyme ETNPPL Acting as a Negative
Regulator of Glioma Cell Growth
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Aims
Diffuse low grade gliomas are slow-growing brain tumors which progress into high-grade gliomas. The early molecular events causing this progression are ill-defined.
Previous studies revealed that 20% of these tumors already have transformation foci. These foci offer opportunities to better understand malignant progression. We used

Immunohistochemistry and high throughput RNA profiling to characterize foci cells.

Figure 1. Left: Example of a high cell density foci detected in a diffuse low grade glioma. Figure 2: Left: Foci cells express a higher % of phosphorylated form of STAT3. Right: Co-
Right: Patients with foci have a reduced overall survival staining of pSTAT3 with IDH1 R132H and ATRX, 2 mutated proteins found in low grade
gliomas, show that pSTAT3 cells are tumoral cells
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H&E: hematoxylin and eosin stainings. Scale bar 500 ym
Figure 3: RNA profiling of microdissected foci compared to the rest of the tumor revealed the Figure 4: QPCR validation of downregulated genes (n=7 tumors)
downregulation of 13 genes involved in Wnt, EGFR signaling and metabolism
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Flgure 6: Left: Immunofluorescence for ETNPPL in the brain show that this enzyme is present in
-lgure 5: One of the gene dysregulated In focl 1Is ETNPPL COdIng for Ethanolamlne-Phosphate the cell nucleus but can also be observed in the cytoplasm;
Phospho-Lyase, an enzyme barely studied (13 publication). ETNPPL is only expressed in liver and in ~ Right: Co-labelling of ETNPPL with astrocyte markers (CHI3L1, Vim, GFAP, Aldh1L1) confirms
prain and is an astrocytic specific enzyme its preferential expression in astrocytes in the human brain
Hoechst ALDH1L1 ETNPPL Merge
ETNPPL / Hoechst ETNPPL ETNPPL + peptide / Hoechst .
ETNPPL - Homo sapiens \ \
ETNPPL l
0 0 (AGXT2L1) o) i
§/P/ \/\NHZ =P H3PO4 + NH3 + H3C—/( : £ g s A sasin
id o 0 H - qﬂ
: - - I | N
phosphoethanolamine Acetaldehyde - . ) o . .
Brain cell specificity of ETNPPL ETNPPL / Hoechst Hoeohst — —GFAP —  ETNPPL

Breakdown of phosphoethanolamine by ETNPPL  Human tissue expression of ETNPPL (NCBI database) expression (B Barres’s database)

: TR S
ET

Hoechst VIM " ETNPPL

ETNPPL (Astrocfytgma) Oligodendrogliomas Astrocytomas

':. @ ek . ALS e : s S .

o EETSNKEZL—
Easse e -l
B . ’ Oligo. Il Astro.ll Astro.lll GBM
T : a\ WB confirmation of expression of
T ETNPPL protein in diffuse low grade _ Quantification of ETNPPL cell
ETNPPL protein is detected in the nucleus or gliomas but not in glioblastomas B number in diffuse low grade £
cytoplasm of tumoral cells in diffuse low grade ° gliomas show a reduction ofits . &l #0 s §
gliomas but not in glioblastomas Culture of diffuse low grade glioma cells show co-expression expression in foci -
of ETNPPL with the mutated form of IDH1 (R132)
Flgure 8: Functional study of ETNPPL in gliomas Figure 9: Database mining for ETNPPL
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1-We found that transformation foci cells in diffuse low grade upregulate STAT3 signalling. 3-ETNPPL, a lipid metabolism enzyme, is downregulated in foci cells and in high

2- 13 genes were found downregulated in foci cells grade gliomas

4-Overexpression of ETNPPL reduce growth of glioma stem cells in vitro



