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SUPPLEMENTAL FIGURES
Fig. S1: In vitro SHAPE structure maps of v1, v3, and v9 (Related to Fig. 1). A) In vitro secondary

structure of v1 color-coded based on the 1M7 and DMS reactivity values of individual nucleotides.
Black boxes indicate exon junctions. Helices (H) and multi-way junctions (J) are numbered
consecutively from the 5’ to the 3’-end. B-C) In vitro secondary structure representations of v3 and v9,
respectively, colored as in panel A (1M7 reactivity values only). Helices and junctions that are different

with respect to v1 are assigned a number followed by the variant name (i.e. H1v3).
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Fig. S2:Invitro SHAPE probing of v1, v3, and vqRelated to Fig. 1)A-C) Invitro SHAPE structures

of v1, v3, and v9. From top to bottom, for eachiasir exon and domain architecture; 1M7 and Shannon
entropy reactivity profile (we note that Shannotrepy calculations in Superfold use 50-nt-sliding
windowed medians, not single nucleotide resolutiti)se-pairing probabilities; and minimum free-
energy structuresln vitro reactivity values of individual nucleotide of alhree variants and
corresponding SEM from n=3 experiments are repoited-igure S3 Spearman's correlation
coefficient (CG) between replicas are indicated on the rightCCs between splicing variantg) CGCs
between replicas of H11LpAF) Average and median Shannon entropy values. ¢é8d Sedian
respectively) and median SHAPE reactivity.(iy for each variant.
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Fig S3: In vitro SHAPE probing of v1, v3, and v9 (Related to Fig. 1). The graph reports 1M7 reactivity
values of individual nucleotides. Error bars indicate SEM from n = 3 experiments. The scale of the y-
axis is set to match the color scale of Figure S1. Nucleotides with very high reactivity values (> 1.2)
are excluded for clarity of visualization. The x-axis reports nucleotide numbers for the longest variant,
v3. Black boxes indicate exon junctions, gray labels and arrows indicate domains, and red boxes

indicate the position of H11 and TR1-6.
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Fig S4: Structure ensemble of the MEG3 core (Related to Fig. 1). Ensemble of 9 secondary structure

maps of the D2-D3 core produced by RNAStructure using only 1M7 reactivity values of v1.
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Fig. S5: Effects of MEG3 on cell cycle and transaistation of p53 target gene¢Related to Fig. 3, 4
and 5).A-l) Distribution of GFPcell populations for the flow cytometry assaysaliégd inFigure 3.
J-M) Optimization of the luciferase assay (all datanpoare normalized to the signal of corresponding
control vectors, set to a y-axis value of 1). DNtAation (J) and time course performed with v1 (K.

60 h cells are not healthy anymore. Stimulationthef p53 pathway by v1 transcribed from pCl and
pcDNA3 vectors (L). Time course in which Fireflyclterase values have been normalized with Renilla
luciferase or beta-galactosidase signals as treti@fiecontrols (M)N) Quantification by gRT-PCR the
abundance of endogenous MEG3 relative to actin mRNETB) in HCT116 and WI38.0)
Quantification by gRT-PCR of the abundance of altants used for luciferase assays. All constructs
were transfected in HCT116 cells and expressedruhdesame conditions used for functional assays.
Abundance of mMRNA of each MEG3 construct was cateudl relative to actin (loading control) and
neomycin (transfection control) mMRNAs. Values arpressed as fold changes with respect to the
abundance of v1. Construct D5 is indicated in pi#weses because it is > 10000 fold less expressed

than v1. Error bars indicate SEM from n = 3 (pareN) or n = 2 experiments (panel O).
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Fig. S6: HRF probing of vl and H11LpA(Related to Fig. 5)A) HRF reactivity values of individual
nucleotides of vl and H11LpA. Error bars indicaEVsfrom n = 3 experiments. The scale of the y-
axis is set to match the color scald=ifure 5C. Nucleotides with very high reactivity values (2).
are excluded for clarity of visualization. Blackxes indicate exon junctionB) CCspearmanbetween
HRF replicas of v1 and H11LpA (r1-r3}) Comparison of number of secondary structure m¢is)
and solvent-protected nucleotides (bottom) invebther indicated structured RNAs. The number of
secondary structure motifs of each RNA has beemalized to the size (number of nucleotides) of

MEG3 v1.
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Fig S7: AFM analysis of vl and H11LpA (Related to Fig. 6). A) Atomic force microscopy images of
vl and HI1LpA. Top left: large view field of a sample of vl in the compact (K" and Mg*") state,
representative of the homogeneity of the sample on the mica support. Top right and bottom: Collection
of 100 single particles of v1 in the compact (K" and Mg*", top right) and intermediate (K" only, bottom
left) states, and of HI 1LpA in K" and Mg*" (bottom right). The xy scale bar is indicated by a white line
at the bottom of each panel. The z color scale bar for all AFM panels is indicated on the top right. B)
SEC-SAXS of vl in intermediate folding state (K™ only), used for calculation of R and Dumax (Table
S1). Left: Scattering curve. Middle: Guinier plot. Right: P(r) plot. C) AUC titration of v1 at different

magnesium concentrations, used for calculation of Ry, Cwgi2 and nuin (Table S1).
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SUPPLEMENTAL TABLES

Table S1: Hydrodynamic parameters of vl (Related to Fig. 1, 5 and 6). R, indicates the radius of
gyration, Ry, the hydrodynamic radius, Dmax the maximum particle size obtained by SAXS, Cwmgi/2 the
magnesium concentration at which v1 reaches half compaction, nuii the Hill coefficient of the fit to the

AUC compaction curve, and D,y the average particle size obtained by AFM from PSD analyses.

Parameter | Technique MEG3v1 state Value

. SEC-SAXS | intermediate (K* only) 18 nm
D SEC-SAXS | intermediate (K" only) 70 nm
R, DLS intermediate (K* only) 14 nm = 7 nm
R, AUC intermediate (K* only) 12nm=0.1 nm
R, AUC compact (10 mM Mg2) [ 10 nm = 0.1 nm
Rh AUC compact (50 mM Mg>") 8.8 nm+ 0.3 nm
Cmg12 AUC Mg?* titration (0-50 mM) | 6.9 + 0.35 mM
Nl AUC Mg?* titration (0-50 mM) | 3.9+ 0.6
Rg /R, intermediate (K* only) 1.3-1.5
D AFM intermediate (K" only) ~85 nm
D AFM compact (10 mM Mg?*) | ~65 nm

Table S2: Evolutionary conservation of the MEG3 exons (Related to Fig. 2, provided as a
supplementary Excel file).
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Table S3: Sequences of primers used in gRT-PCfRelated to Fig. 4).

Target Primer name Sequence (553’)
MEG3 D1 (Ex2) 13F_112 D1Ex2 GTCTCTCCTCAGGGATGAC
14R_191_D1Ex2 TTGGCAGCAGCTCAGCA
MEG3 D2 (Ex3) 15F_230_D2Ex3 GAGCACGGTTTCCTGGAT
Meg3RT22 CTGGCTGGTCAGTTCCGGTC
MEG3 D3 (Ex3) 01F_MEG3_Ex3 TCGATGAGAGCAACCTCCTA
02R_MEG3_Ex3 TGCTGATCACCTCCTCTATG
MEG3 D4 (Ex5) 08F_951_Ex5 GGCCTGTCTACACTTGCTG
05R_1029 D4 GGAGTAGAGCGAGTCAGGAA
MEG3 D5 (Ex10) 09F_1077_Ex10 GGCTGAAGAACTGCGGAT
10R_1179_Ex10 AACCAGGAAGGAGACGAGAG
Neomycin pcDNA3-F-Neo TGGATTGCACGCAGGTTCT
pcDNA3-R1-Neo GGACAGGTCGGTCTTGACA
Actin ACTB_Fwd TTCCAGCAGATGTGGATCAG
ACTB_Rev GGTGTAACGCAACTAAGTCA
TP53 (p53) 03-F-cds-p53 CCTCAGCATCTTATCCGAGTG
04-R-cds-p53 ACAGTCAGAGCCAACCTCA
BAX BAX_Fwd CACCAGCTCTGAGCAGATC
BAX_Rev GCTGCCACTCGGAAAAAG
CDKN1A (p21) 19-F-exon-p21 TGCCCAAGCTCTACCTTC
20-R-exon-p21 GACAGTGACAGGTCCACAT
GADD45A 01F_GADD45 CCGACAATGTGACCTTCTG
02R_GADD45 CGCACTATGTCGATGTCGTTC
GDF15 03F_GDF15 GCTACGAGGACCTGCTAAC
04R_GDF15 CTTCTGGCGTGAGTATCCG
NOXA NOXA_Fwd2 GGAAGTCGAGTGTGCTACTCAA
NOXA_Rev2 CAGGTTCCTGAGCAGAAGAGTT

Table S4: Antibodies used for Western Blot analysifRelated to Fig. 4).

4

N

N

Antibody Specificity Species and Isotype Amount ugk | Catalog Number Source
BAX (D2D) Mouse IgG1 1:200 sc-20067 Santa Cruz
p21 (187) Mouse IgG1 1:277 sc-817 Santa Cruy
p53 (DO-1) Mouse IgG2a 1:200 sc-126 Santa Cry
actin Rabbit 1gG 1:1000 ab1801 Abcam
mouse 1gG1 Alexa Fluor 647 Goat IgG 1:1000 A-21240 Thermo
mouse IgG (H+L) Alexa Fluor 647 Goat IgG 1:1000 2728 Thermo
rabbit IgG Alexa Fluor 488 Goat IgG 1:1000 A-32731 Thermo

SUPPLEMENTAL FILES

Data File 1: Sequence alignments of (Related to Fig. 2). The first alignment in thefihamed “E3-

clustal_19sequences.sto” reports the Clustal orakgament of 19 seed sequences of E3 (~D2-D3);

the second alignment in the file, named “E3-InférAdsequences.sto” reports the Infernal alignment

of 41 sequences of E3 (~D2-D3); the third alignnienhe file, named “E1E2-Clustal_33sequences.sto

reports the Clustal omega alignment of 33 sequenicE&-E2 (~D1); the fourth alignment in the file,

named “E12-Clustal_40sequences.sto” reports thet@lamega alignment of 40 sequences of E12.
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