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MEG3 gene
MEG3-202_ENST00000398461

MEG3-236_ENsTooooosass20 [ N N e e

B

MEG3 55201 CCCTCTCTTTGTCCCTCCCCAGTTCCTGACCTGGCCATCCCGGGGTGCCCTTGACCAGCCCCGTGTCTCCTCAGGGTGTCCCAGCACCAGCCTGGCACAGAGTGGGGCTCAGTTAGAGTA 55320
MEG3-202 55201 CCCTCTCTTTGTCCCTCCCCAGTTCCTGACCTGGCCATCCCGGGGTGCCCTTGACCAGCCCCGTGTCTCCTCAFGGTGTCCCAGCACCAGCCTGGCACAGAGTGGEGCTCAGTTAGAGTA 55320
MEG3-236 55201 IGGTGTCCCAGCACCAGCCTGGCACAGAGTGGYH 55320

C
>MEG3-202 ENST00000398461 Exonl

CATTGAGGACATCCAAAACTCACTCAAGATCACCAAGTGGTAGGAAAGTACTAACTCCTGGGCATAGCCCTAGGGGAGTGACTACAATGTGAATACTCATGG
AATGCCTAGCCAGGTGAAGAAGTGAATGCATGTTGGCATCCCAGAGGGACCCCCCTTAAGAGGGCATAGTTTGGGGTTCAGATTTGACTCCAGCATACTGTT
GAAATTGGGCACAGGGGGCTAGTGATTAGTCAGGATCAATCAGTGGAGAGGAGATTAAAACTCACATCTGGGAGTCCGGAATCAGAACTTGTAGTTCTTTTT
TTTGAAATGGAGTCTCGCTCTGTCGCCCAGGCTGGAGTGCAGTGGCGTGATCTCGGCTCACTGCAACCTCTGCCTTCCGGGTTCAAGCAATTCTCCCACCTC
AGCCTCCTGAGTAGCTGGGATTACAGGCGCCCACCACCACAGCCGGCTACTTTTTGTATTTTTAGGAGAGACGGGGTTTCACCATGTTGGTCAGGCTGGTCT
TGAACTCCTGACCTCATGATCCACCTGCCTTAGCCTCCCAAAGTGCTGGGATTACAGGCGTGAGCCACCATGCCCAGCCCTATAGTAGTTCTTCTTTTGCCC
CTTAATATCTTCACCCACATGTCCTGTACCCTGCCTGAACCCTCCTCCTCTTTTTGTTCTGATCTTTGAGCTCCCTAGAGCCCATAATTCTTTAGAGCAGGT
ATGTCCCGAGTCTGAAACATGCCCTTATTTGTCCCAAGCTCTGGACATTTCTCACCCCAAGGCGGATCAATCATGATTAAATCACTCCAATTAAACTTTAGG
CTCCAGTCAGACCTTCAGCCAAATGGAAAAAAAAACTAGGGGATAAGGGAGGTAGTTGGAGCAAGAAAATGTTATTAGTTGAAACCTTACGGGACCTTCCTC
CCTTAGTGAGTCTGTTGGCTAAAGGTTCTCTGGCTTCGTGAATTAGAATCGGATACTGTTTCCAAGTTAGCAAAACCAACTCTACCCCAGCACCCCACGAGG
AAGAATGTGGAAGGATCTCCCATTGGCCGGTTGGGGCAAAAGCCTGAGGCAATCTTTCATCCCCTTTTGCCAAGGCGAGACTTTCCCAGTGACGGTGATGTA
GTTGGCCACTCTGACTATGGGTGGACTCGGGTGTAGACCTCTGAAGCTGAGATCACACGAAAACCTGGCCTCCCCGCCATGTAGCTGTTGGAGAGTAGAARAA
ATAGAGCACGCCTGATGTTTCTAAATGAGAAGACTTTCAATAGTAATGAAGAATCCATGGCACTCTCCTCACCCTCAAACACATGGCAGTCATTCACATACA
GGCCCCAAAGCCACTGTTAGTGCTGCAGTAGCTCCTGTGGACATTGGAAAGCCCGGAGAGGGCGTGGAAGAAATCAGCTGGCCCCCGGCAGGTTCTCTGGGG
TTTTGTGCCCAAGGCTCCTGGAGCCCTAAAAACTTTCAAAAGTTAACTCCCCACGTCCCCATCCTGCTTGGGTTTCTGGACTTTTCTGAGGCACCGGCAGAG
GGGTCTCGTTGCTCCCTTGAGTGTAGGGGCAGCCCTTTAACCTGGCTCCTTGAGTCCCTGCTTTTTCTGCTTCTGTTGCCTTCTTCCTCGTCTTCCTCTCTC
TCAATATCTCCCTCTCTTTGTCCCTCCCCAGTTCCTGACCTGGCCATCCCGGGGTGCCCTTGACCAGCCCCGTGTCTCCTCAGGGTGTCCCAGCACCAGCCT]
|GGCACAGAGTGGGGCTCAGTTAGAGTATGTGGGATGTTGGTTTCGCCAGGTGAGTGAATGAAAGGACTCGACCACCACAGCTGAGCCACTAGCTGGGCCATG
CGAAGAGTTCTAGGTGCAAAGGCTGGAGGGTGGAATTCATTTTTGAGAGGTGTGTGAGCAGCTTCCGACCCCTGCCCCATTTGAACGGGGGCCTTGCTGGTC
GCGTCCCTGCATTCACCCGCGCGGCCATCCCGTCATCCAACAGTTGATCCTAACTGAGCACGCCCACGGCCCTGGTCTGGCCTGGGCACCGGCCACCGTAGC
CCATCCCTTGATGGCCTCTGTGTCCCCAGGAGGGCGGGCCGEGEEGEGEETTGCCCAGGGGCTGGAGCAGTGGACTGTGGCTCCATAGAGGTAGGCCGGAGGGTGT




GAGGGCAGATTCAAGCTATCCCCAGGGCTCTGCTCTGGTCGGAGCCAGCCCCTTCTCCCTCTCTGCCTTCCCCGCCCCATTCCTGATGCTGAACTGTTCTGG
ACCCCTGGCCCTGAGTCTCTCAGGACCAAAGTGGGCACGGGAACAGCTGTAGTGTGTGCCCCCCCGGGCTTTGGCCACAGGTCTCCCTCTCGAGGTGTGGTT
GTGACTGCGACCCTTCCCTTGCCGTGATGCCTTCCTCCCCCGGGGCTTGGTCCAGCTCCTTCACTCTCTAGCAGCTGCTGGGGCCCACCTCCCATGCCGAGG
ACCAGCAGGGGAAACCTCCAGGGAGCATCTGCAGGCTCTGCTTCTGCCCGGCTGCTGGCTTGCTCTCCCTGGTGGCTCTCCAGCGGCCAGCTTCCTCACCCA
CCCGGCACTCCGCTTTGCTCTGTCTCCTGAGGTGGGCCTGACCAACCTCCCCTTCTCTGCCTCAGTCCCTGGGCTCCAGGGCTCAGCTCCACAGCCCTCTGC
CTAGCAGGCTGGTTCTCCCTGCCAAGCCCATACCTGTGGTCACCTGGCCCTCCTGTGGTCTGAGTACCACTCCCCTGCCCCAGGAGCCACTCCCACTCCAGC
TGCCTGTTTCCAGCAGGTTCCCAGTGCCCCCGACAAGCCCCTGCTGGTGTCTCCATCTCCTGCCAAGCATCCTCCAGTGCCTCCTCCTGTGGGCCTGGCCTC
AGGGCTATGGACAGACTCCTGTCCCATCCCAGAGACCCCTCGTGATCGTGCCCTG

>MEG3-202 ENST00000398461 Exon2

GCACGTGGGCCGTGGCCCGGCTGGGTCGGCTGAAGAACTGCGGATGGAAGCTGCGGAAGAGGCCCTGATGGGGCCCACCATCCCGGACCCAAGTCTTCTTCC
TGGCGGGCCTCTCGTCTCCTTCCTGGTTTGGG

>MEG3-202 ENST00000398461 Exon3
CGGAAGCCATCACCTGGATGCCTACGTGGGAAGGGACCTCGAATGTGGGACCCCAGCCCCTCTCCAGCTCGAAATC

>MEG3-202 ENST00000398461 Exoné

CCTCCACAGCCACGGGGACACCCTGCACCTATTCCCACGGGACAGGCTGGACCCAGAGACTCTGGACCCGGGGCCTCCCCTTGAGTAGAGACCCGCCCTCTG
ACTGATGGACGCCGCTGACCTGGGGTCAGACCCGTGGGCTGGACCCCTGCCCACCCCGCAGGAACCCTGAGGCCTAGGGGAGCTGTTGAGCCTTCAGTGTCT
GCATGTGGGAAGTGGGCTCCTTCACCTACCTCACAGGGCTGTTGTGAGGGGCGCTGTGATGCGGTTCCAAAGCACAGGGCTTGGCGCACCCCACTGTGCTCT
CAATAAATGTGTTTCCTGTCTTAAC

D
>MEG3-236_ENST00000648820 Exonl
GGCGGAGAGCAGAGAGGGAGCGCGCCTTGGCTCGCTGGCCTTGGCGGCGGCTCCTCAGGAGAGCTGGGGCGCCCACGAGAGGATCCCTCACCCG

>MEG3-236 _ENST00000648820 Exon2
GGTCTCTCCTCAGGGATGACATCATCCGTCCACCTCCTTGTCTTCAAGGACCACCTCCTCTCCATGCTGAGCTGCTGCCAAGGGGCCTGCTGCCCATCTACA
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CCTCACG

>MEG3-236 _ENST00000648820 Exon3

AGGGCACTAGGAGCACGGTTTCCTGGATCCCACCAACATACAAAGCAGCCACTCACTGACCCCCAGGACCAGGATGGCAAAGGATGAAGAGGACCGGAACTG
ACCAGCCAGCTGTCCCTCTTACCTAAAGACTTAAACCAATGCCCTAGTGAGGGGGCATTGGGCATTAAGCCCTGACCTTTGCTATGCTCATACTTTGACTCT
ATGAGTACTTTCCTATAAGTCTTTGCTTGTGTTCACCTGCTAGCAAACTGGAGTGTTTCCCTCCCCAAGGGGGTGTCAGTCTTTGTCGACTGACTCTGTCAT
CACCCTTATGATGTCCTGAATGGAAGGATCCCTTTGGGAAATTCTCAGGAGGGGGACCTGGGCCAAGGGCTTGGCCAGCATCCTGCTGGCAACTCCAAGGCC
CTGGGTGGGCTTCTGGAATGAGCATGCTACTGAATCACCAAAGGCACGCCCGACCTCTCTGAAGATCTTCCTATCCTTTTCTGGGGGAATGGGGTCGATGAG
AGCAACCTCCTAGGGTTGTTGTGAGAATTAAATGAGATAAAAGAGGCCTCAGGCAGGATCTGGCATAGAGGAGGTGATCAGCAAATGTTTGTTGAAAAGGTT
TGACAGGTCAGTCCCTTCCCACCCCTCTTGCTTGTCTTACTTGTCTTATTTATTCTCCAACAGCACTCCAGGCAGCCCTTGTCCACGGGCTCTCCTTGCATC
AG

>MEG3-236_ENST00000648820 Exon4

CCAAGCTTCTTGAAAGGCCTGTCTACACTTGCTGTCTTCCTTCCTCACCTCCAATTTCCTCTTCAACCCACTGCTTCCTGACTCGCTCTACTCCGTGGAAGC
ACGCTCACAAAG

>MEG3-236 ENST00000648820 Exonb
GGCTAATCTCGGGCCTTGTCGAAGGAAGAGGCTGCAGACGTTAATGAG

>MEG3-236_ENST00000648820 Exonb6

|GGTGTCCCAGCACCAGCCTGGCACAGAGTGGY

Supplementary Figure 1. MEG3 ENST00000398461 and ENST00000648820 transcript comparison. DE MEG3 transcripts were aligned
to understand the biological meaning of their opposed expression level and the probability of having different roles during astrocytic
lipotoxicity. (A) Graphic representation of MEG3 gene sequence alignment against ENST00000398461 (also known as MEG3-202, in blue)
and ENST00000398461 (or MEG3-236, in green) transcripts. (B) Zoom into the overlapping region. (C) MEG3 ENST00000398461 transcript
exons. (D) MEG3 ENST00000648820 transcript exons. The overlapping region is shown in a black square.
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Supplementary Figure 2. p53 signaling pathway enrichment. DE genes in the transcriptome are
displayed in the pathway according to their Log> Fold change, with dark blue for higher values and
dark red for lower values.
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Supplementary Figure 3. Ras signaling pathway enrichment. DE genes in the transcriptome are
displayed in the pathway according to their Log> Fold change, with dark blue for higher values and
dark red for lower values.
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Supplementary Figure 4. Inflammatory pathways enrichment. DE genes in the transcriptome are
displayed in the pathway according to their Log> Fold change, with dark blue for higher values and
dark red for lower values.
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1.2 Supplementary Table Legends

Supplementary Table 1. Primers. Primers used for validation of the selected axis are listed here.

Supplementary Table 2. DE genes in the transcriptome. Sheet tab “PA-DEG up” displays all the
significantly upregulated genes in the transcriptome, while sheet tab “PA-DEG_down” displays all the
significantly downregulated genes in the transcriptome. Comparisons were made between PA-treated
astrocytes (PA) and vehicle astrocytes (VH). Gene ID, symbol, biotype, Logz Fold change, p-value,
and FDR-corrected p-value are shown for every gene.

Supplementary Table 3. Complete list of Panther enriched terms. Sheet tabs “MIR22HG
(ENST00000334146)”, “SDCBP2-AS1 (ENST00000446423)”, and “MEG3 (ENST00000398461)”
display the whole list of Panther enriched terms from the mRNAs related to MIR22HG
(ENST00000334146), SDCBP2-AS1 (ENST00000446423), and MEG3 (ENST00000398461),
respectively. Sheet tab “IncRNAs up” shows the list of Panther enriched terms from the mRNAs
related to the positively regulated IncRNAs, while sheet tab “IncRNAs_down’ shows the whole list of
Panther enriched terms from the mRNAs related to the negatively regulated IncRNAs.

Supplementary Table 4. Complete list of miRPath enriched KEGG pathways. Each sheet tab
displays the whole list of enriched terms obtained from the miRNAs that interact with MEG3
(ENST00000396181), MEG3 (ENST00000648820), LINC01503 (ENST00000444125), AC092687.3
(ENST00000606907), SERTAD4-AS1 (ENST00000437764), SDCBP2-AS1 (ENST00000446423),
and MIR22HG (ENST00000334146) IncRNAs, respectively. FDR-corrected p-value and the number
of related genes and miRNAs are shown for each pathway.

Supplementary Table S. Biological role of each RNA molecule in the selected axes, according to
databases. Relative expression obtained from BioGPS and CNS microRNA profiles is presented as
“above,” “on,” or “under” the median expression of total tissues in the databases.

Supplementary Table 6. Trimmed mean of M-values (TMM) of developmental and functional
genes in mature astrocytes. The TMM normalized expression of ALDHI18A41, SOX9, GFAP, GJB2,
and SLCIA3 genes is displayed for the replicates of AstroPA (PA-treated astrocytes) and AstroVH
(VH astrocytes).
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