
Supplementary material 

 

Antibodies for western blot: CDH1 (E-cadherin, BD Transduction Labs, 610182), CDH2 (N-

cadherin, BD Transduction Labs, 610921) 

Primers for qRT-PCR: ALDH1A3 (IDT, Hs.PT.56a.657970), INTGA6 (IDT,Hs.PT.58.453862). 

 

Supplementary methods 

Cell proliferation assay  

Cell proliferation assay was performed on IncuCyte Zoom microscope (Essen Bioscience) 

according to manufacturer´s protocol. Cells were plated at density 10 x 103/ well in 96 - well plate 

(Corning, 353072). Cell culture media was changed three times per week.  

 

Cell invasion assay 

Cell invasion was examined using transwell filters with 8 µm pore size (Corning, 353097) with a 

layer of Matrigel, diluted 1:10 with H14 media. Briefly, 3 x 103 cells were resuspended in 250 µl 

H14 medium and placed on top of Matrigel and 500 µl of H14 + 10% FBS was added to the lower 

chambers, bellow filter. Cell were incubated for 48 hours in 5% CO2 at 37°C. After incubation, the 

Matrigel was removed as well as non-invasive cells from the upper part of the filter with cotton 

swab and washed in between 3 x with 1 x PBS. The filters were then fixed with methanol and 

stained with DAPI. Cell were photographed in three random fields. Pictures were analysed wit 

ImageJ Software. 

 

Scratch wound assay 

The assay was performed according to manufacturer’s protocol. 6 x 103 cells/ well were seeded so 

they were 100% confluent following day into ImageLock Plates (Essen Bioscience, 4379). 

Woundmaker (Essen Bioscience, 4493) was used to do the scratch. The images were taken every 

two hours.  Images were analysed as Relative Wound Density (%). 

 

Statistical analysis 

Statistical differences of qRT-PCRs (Supplementary Figure 6) and functional assay 

(Supplementary Figure 5B) between samples were assessed with paired Student t-test. Statistical 

differences in Supplementary Figure 5A and 5C was calculated using multiple unpaired Student t-

test per row. Statistical differences of quantifications of western blots (Supplementary Figure 4) 

among samples were assessed using one- way ordinary ANOVA, followed by Tukey´s multiple 

comparison test. P values below 0.05 were considered significant (*p ≤ 0.05; **p ≤ 0.01; ***p ≤ 

0.001; ****p ≤ 0.0001). All statistical analysis was performed in GraphPad Prism. 

 

 

 

 

 



Supplementary Figures  

 

Supplementary Figure 1. The ncRNAs from DLK1-DIO3 locus have increased expression in 

mesenchymal cells. Majority of the miRNAs from the DLK1-DIO3 locus are upregulated in 

D492M compared to D492. Small RNA sequencing: the list of miRNAs from the DLK1-DIO3 

locus, where majority of them are upregulated in D492M. 

 

 



Supplementary Figure 2. MEG3 correlates with expression of mesenchymal genes. (A) MEG3 

correlates with expression of extracellular matrix genes. MEG3 correlated pathway analysis 

(GOBO). (B) MEG3 correlates with expression of mesenchymal genes in normal breast and breast 

cancer tissue. Listed mesenchymal genes shows positive correlation with MEG3 in MiPanda 

dataset. The Spearman correlation above 0.3 is considered as fair positive correlation are 

highlighted in orange.  

 





 

Supplementary Figure 3. RNA-sequencing analysis of D492MKD-MEG3 vs. D492MKD-MEG3. 

(A) Volcano plot over all data (q < 0.05, TPM > 1) showing symmetric distribution of the RNA-

sequencing data. The top ten downregulated and top ten upregulated genes according log2 fold 

change in D492MKD-MEG3 are labelled with gene names. (B) The table with top 30 downregulated 

genes in D492MKD-MEG3 (left) and top 30, upregulated genes in D492MKD-MEG3 (right). 

 



 

Supplementary Figure 4. MEG3 does not change expression of CDH1 and CDH2. Representative 

pictures of western blot (WB) with its quantification bellow. D492MEG3 has slightly decreased 

CDH1 (E-cad) on protein level compared to D492CTRL. D492MKD-MEG3 has slightly increased 

CDH2 (N-cad) on protein level compared to D492MKD-CTRL, however with no statistical 

significance WB results shown as mean ± SD. One-way ordinary ANOVA followed by Tukey´s 

multiple comparison test was used to test significance; n = 3. 

 



Supplementary Figure 5. MEG3 does not influence invasion but has effect on wound healing 

migration. (A) MEG3 slightly increase wound healing migration and knock-down of MEG3 

decrease wound healing migration. D492MEG3 has slightly increased migration rate compared to 

D492CTRL (left). D492MKD-MEG3 migrates less compared to D492MKD-CTRL (right). Data is analysed 

on Incucyte Zoom and results displayed as Relative wound density with mean ± SD. Multiple 

unpaired Student t-test per row was used to test significance, n = 6 ; ** p ≤ 0.01; *** p ≤ 0.001; 

with statistical differences at 24-hour timepoint. (B) MEG3 and knock-down of MEG3 does not 

have effect on invasion.  D492MEG3 has comparable invasion rate with D492CTRL (left). As well as 

D492MKD-MEG3 has comparable invasion rate with D492MKD-CTRL (right). Quantification of number 



of invaded cells shown as mean ± SD. Unpaired t-test was used to test significance, n = 6. (C) 

MEG3 does not have effect on proliferation, while knock-down of MEG3 has. Proliferation assay: 

D492MEG3 has comparable proliferation rate with D492CTRL (left). D492MKD-MEG3 slightly reduced 

proliferation rate compared to D492MKD-CTRL (right). Data is analysed on Incucyte Zoom and 

results displayed as Confluency percentage as mean ± SD. Multiple unpaired Student t-test per row 

was used to test significance at 24-hour time point; n = 6; *p ≤ 0.05. 

 

 

Supplementary Figure 6. MEG3 increases expression of stem cell marker ITGa6 and ALDH1A3. 

qRT-PCR showing D492MEG3 has increased expression of ITGa6 (Integrin alpha 6) and ALDH1A3 

(Aldehyde dehydrogenase) compared to D492CTRL. Results shown as mean ± SD. Unpaired t-test 

was used to test significance: * p ≤ 0.05; n = 3. 
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