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Supplementary Table S1. Primers of lncRNAs, mRNAs and endogenous control (TBP)  

 

GEN              Sequence forward                  Sequence reverse 

 

lnc-CAMK1G-1:2 

 

5´-CTCCCTGCTTCGGGTCAGA-3´ 

 

5´-GCCCCATAAAAGGCTGTTCTC-3´ 

lnc-PPP2R4-4:1 5´-CCCTGCACGTGGATATTAGAGTTT-3´ 5´-GGGACCTTGCACCTACAAAATC-3´ 

lnc-AGBL1-4:1 5´-AATGGCAACCATCAAATCAAGA-3´ 5´-GCAAAGCATCACAATTCATGGA-3´ 

lnc-KIAA1755-5:3  5´-TCTCGAAATCTGCAGACATCTTG-3´ 5´-GTGAGAGTGGAGCCGACCAT-3´ 

lnc-IGSF5-1:1 5´-GGGCCACAACTCAACCCATA-3´ 5´-GCTGGTCGTTGCTCAAGAAAC-3´ 

lnc-MLN-1:2 5´-TTCAGGCCCCGAGTTTCTC-3´ 5´-GGGCAAGGGCAGAGTAGGA-3´ 

lnc-CPEB4-6:1 5´- ACCTCTCCTGCGTTTGATCTG-3´ 5´-GGCCGTGGGCAAGTTACTT-3´ 

lnc-MYC-2:24, 2:5, 2:8 and 2:9  
isoforms 

5´-CTTCCAGTGGATTTCCTTGC-3´ 5´-TTTCTCCCAGACACGGATTC-3´ 

lnc-GAPDH-2:1 5´-GGCTGTTGTGATTCAGTTGG-3´ 5´-ATCGCCCACCAAGATTACAG-3´ 

lnc-HIST1H2AG-2:1 5´-ATGGTTTGCAGAGGCTCAAG-3´ 5´-TGGGTGACAGGTTTGATGTC-3´ 

lnc-ANKRD30A-4:1 5´-TGCTGCAGGCAATTATGC-3´ 5´-GCTTTTTCCAAAGGGGTTG-3´ 

MYC 5´-GTTTGCCATTACCGGTTCTC-3´ 5´-TGCAGAAGGTCCGAAGAAAG-3´ 

GAPDH 5´-CAATGACCCCTTCATTGACC-3´ 5´-ATGACAAGCTTCCCGTTCTC-3´ 

HIST1H2AG 5´-TGCCCAAAAAGACTGAGAGC-3´ 5´-AAAGAGCCGTTGGTTTGGAC-3´ 

ANKRD30A 5´-AACACGGCTCTCCATTATGC-3´ 5´-TAGCCTTGTTGTGCACTTCG-3´ 

COX8A 5´-TCCCCTGGATCATGTCATTC-3´ 5´-CACCATGGAGACATCAAGAGG-3´ 

NDUFA1 5´-CGTGTGCTTGTTGATTCCAG-3´ 5´-TGCGCCTATCTCTTTCCATC-3´ 

TP53 5´-GTCTTTGAACCCTTGCTTGC-3´ 5´-CCACAACAAAACACCAGTGC-3´ 

ITGB6 5´-CGACTGTGACTGTGGTGAAT-3´ 5´-CTTTGGTTCAGAAATGCAAG-3´ 

TBP 5´-CCACAGCTCTTCCACTCACA -3´ 5´-CTCATGATTACCGCAGCAAA  -3´ 



				

Supplementary Table S2.  Cell index between monolayers and spheroids disaggregated, as well as 
MDA-MB- 231 monolayer cells (Positive  control) 

 

 

Culture condition      Time  

24h 30h 

Cell index p-value Cell index p-value 

Monolayer  0.02 ± 0.01 
<0.0001 

 

0.02  ± 0.01 
<0.0001 

 
Spheroids disaggregated 6 days  0.26 ± 0.11 0.42 ± 0.04 

MDA-MB-231  1.684	± 0.11 1.797	± 0.07 

 	  	  



Supplementary Table S3.  Genes mRNAs top up/down related to breast cancer and metastasis 

GEN Name References 

CLDN4* Claudin 4 1-4 

FST* Follistatin 5-8 

MIF* Macrophage migration inhibitory factor 
(glycosylation-inhibiting factor)  

9,10 

NPY1R* Neuropeptide Y receptor Y1 11 

PGR* Progesterone receptor 12 

PMP22* Peripheral myelin protein 22 13-15 

S100A9* S100 calcium binding protein A9 16 

TFF1* Trefoil factor 1 17 

RERG* RAS-like, estrogen-regulated, growth 
inhibitor  

18 

COL12A1* Collagen, type XII, alpha 1 19 

COL4A5* Collagen, type IV, alpha 5 20,21 

S100A6 S100 calcium binding protein A6 22 

RPS12 Ribosomal protein S12 23,24 

NAALADL2 N-acetylated alpha-linked acidic 
dipeptidase-like 2 

25 

IFIT2 Interferon-induced protein with 
tetratricopeptide repeats 2 

26,27 

ATP5E ATP synthase, H+ transporting, 
mitochondrial F1 complex 

28 

ANKRD1 Ankyrin repeat domain 1 (cardiac muscle)  29 

RPS21 Ribosomal Protein S21 30 

POF1B Premature ovarian failure, 1B 31 

RPL36AL Ribosomal protein L36a-like 

 

32 

*  Related genes in breast cáncer  metastasis and down-regulated are in bold letters.  See references on next page 
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Supplementary Table S4. Genes up and down regulated of top five canonical pathways (IPA)  
 
Pathways            Up-regulated  Down-

regulated  
Total  

    
1.EIF2 signaling  AKT1, PPP1CA,  

EIF (1/2AK1/2B2/2B5/3B/3C/3D/3G/3I/3K/3L/4A1-4A3/4G1) RPL 
(3-8/11-14/17-19/22-24/ 26-27/29-32/34-39/41/10A/ 
13A/18A/23A/26L1/35A/36AL/ 37A/7A/P0-P2)  
RPS (2/3/5-9/11-16/18-21/23/25/27-30/15A/3A/4X/A)  

PIK3CA 
and RRAS2 
  

87  

   
2.Mitochondrial 
 dysfunction  

Include all genes the oxidative 
phosphorylation more:  

BACE2, 
BCL2, 
NDUFAF2 
and 
MAP2K4  

55  

AIFM1, APH1A, FIS1, GPX4, HSD17B10,  
PARK7, PRDX (3 and 5) and TXN2  

   52  
3.mTOR signaling  AKT1, DDIT4, RND3, EIF (3B/3C/3D/3G/3I/3K/3L/4A1-

4A3/4EBP1/4G1)  
PIK3CA, 
RICTOR, 
RPS6KA3 
and RRAS2  

 PPP2 (R4 and R1A), RAC1, RHO (A and C), 
VEGFA and  include all the genes RPS 
 of pathway EIF2 signaling 

 

  
4.Regulation of 
EIF4 
 and p70S6K  

AKT1, PPP2 (R4 and R1A), EIF4EBP1 
 more include all the genes EIF (except EIF2AK1)  
and  RPS of pathway EIF2 signaling  
 

ITGA2, 
PIK3CA 
and RRAS2  

48  

5.Oxidative 
phosphorylation  

ATP (5B/5C1/5E/5G1/5H/5I/ 5J2/5L/5O)  
NDUF (A1/A2/A6/A9/A13/B1-B3/B7-B11/S2-S3/S5/S8/V1)  
COX (4I1/5A/5B/6A1/6B1/7A2/ 7B/7C/8A),  
CYB5A, CYC1, SDHB and UQCR (C1 and H) 

 

NDUFS4  42 

    



	

Supplementary Table S5. Canonical pathways related to cellular cycle (IPA) 

Pathways                            Up-regulated           Down-regulated       
Total 

PI3K/AKT signaling AKT1, CDC37, CDKN1B, 
EIF4EBP1, HSP90AB1, HSP90B1, 
INPPL1, PPP2R4, PPP2R1A and 
TP53  

BCL2, ITGA2, PIK3CA 
and  RRAS2 

14 

PTEN  signaling AKT1, CDKN1B, INPPL1, MCRS1 
and PIK3CA 

BCL2, BMPR2, ITGA2, 
MAGI3, RAC1 and 
RRAS2 

11 

Cell cycle: G1/S Checkpoint 
regulation   

CDK4, CDKN1B, E2F4, MAX,  
MYC, PA2G4,  TP53, RPL5 and 
RPL11  

  9 

HER-2 signaling in breast 
Cancer  

AKT1, CDKN1B, ITGB5 and TP53 AREG, ITGB6, PARD3, 
PIK3CA and RRAS2 

9 

Cell cycle regulation by BTG 
family protein  

CDK4, E2F4, PPP2R4, PPP2R1A and 
PRMT1 

                 5 

Estrogen-mediated S-phase 
entry  

CDK4, CDKN1B, E2F4 and MYC             4 



	



	



	

Supplementary  Table  S7.  	qRT-PCR validation of  lncRNAs and mRNAs  genes.  

 

GEN  Relative expression p-value  

qRT-PCR  

Validation method 

qRT-PCR RNA-seq 

lnc-AGBL1-4:1 -19.69 ± 1.68 -5.1 0.001 Relative standard curve 

lnc-CAMK1G-1:2 -2.77  ± 0.65 -11.3 0.001 Relative standard curve 

lnc-PPP2R4-4:1 -1.57  ± 0.51 -3.1 0.042 Relative standard curve 

lnc-KIAA1755-5:3  0.57  ± 0.33 -4.0 0.265 Relative standard curve 

lnc-MLN-1:2 3.24  ± 1.12 23 0.022 Relative standard curve 

lnc-IGSF5-1:1 1.75  ± 0.70 22 0.015 Relative standard curve 

lnc-CPEB4-6:1 2.44  ± 1.02 19 0.030 Relative standard curve 

ITGB6 0.15554072  ± 0.30 -10.52 0.00147 Comparative ΔΔ CT 

ANKRD30A 0.144032353  ± 0.23 * 0.00001 Comparative ΔΔ CT 

MYC 0.84319542 ± 0.22 4.4 0.0007 Comparative ΔΔ CT 

GAPDH 1.292590582 ± 0.15 2.65 0.406 Comparative ΔΔ CT 

p53 1.555923172 ± 0.06 2.30 0.0015 Comparative ΔΔ CT 

HIST1H2AG 1.076666667 ± 0.17 4.49 0.06 Comparative ΔΔ CT 

NDUFA1 3.494077936 ± 0.15 5.8 0.0008 Comparative ΔΔ CT 

COX8A 9.030698223 ± 0.16 5.74 0.013 Comparative ΔΔ CT 

lnc-GAPDH-2:1 3.07182457 ± 0.19 ** 0.028 Comparative ΔΔ CT 

lnc-HIST1H2AG-2:1 3.83134634 ± 0.08 8.0 0.041 Comparative ΔΔ CT 

lnc-MYC-2:24 

2:5 

2.8 

2:9 isoforms 

0.23693361 ± 0.22 * 

** 

4.5 

2.2 

0.000004 Comparative ΔΔ CT 

Genes * only monolayer or  ** only spheroids this was expressed  



Supplementary Table S8. lncRNAs dysregulated with know function. 

ID lncRNA 
LNCipedia 
(Ensembl) 

 
Disease 

 
Description 

 
Ref. 

lnc-C22orf32-1 
 

Nasopharyngeal 
carcinoma (NPC) 

High levels of lnc-C22orf32-1 was found in the primary NPC tissues.  
This increase was associated with advanced tumor stages. High levels 
of lnc-C22orf32-1 were associated with the male patients *The 
differential expression of  lncRNA observed in NPC might be 
attributed to epigenetic regulation including microRNA, DNA 
methylation, and histone modification 

1, 2 

lnc-MYC-2  
( PVT1) 

Breast, 
Ovarian Pancreas  
Renal and Gastric 
cáncer 
Diabetes and other 

e.g., Amplification of PVT1 contributes to the pathophysiology of 
ovarian and breast cancer. 
*The lncRNA PVT1 interacts with MYC in the nucleus. 

1, 3* 

lnc-CPN2-1  
( LINC00887) 

Renal cell 
carcinoma (RCC)  

lnc-CPN2-1 overexpression in RCC 
Small interfering RNA (siRNA)-mediated knockdown of  lnc-CPN2-1 
did not influence cell proliferation 

4 

lnc-PPP2R4-5 
( LINC01503) 
lnc-FAM46A-1 
(LINC01526) 
lnc-MBL2-4 
(LINC01468) 

Tongue squamous 
cell carcinoma 
(SCC) 
 

These lncRNAs were upregulated in the microdissected tongue SCC 
tissues.  High level of lnc-MBL2-4:3 was  associated with the node 
positive tongue cancer patients  
In addition, reduced 
expression of lnc-MBL2-4:3 in the cisplatin resistant 
HN21B cells 

5 

lnc-HSCB-1  
(TTC28-AS1) 

HSCs 
(hematopoietic 
stem cell) and 
limphoid progenitor 
cells 

This lnc-RNA showed a  strong co-expression with  the BCR protein-
conding gene. 
*BCR can be considered as a candidate tumor suppressor gene which 
may be involved in meningioma pathogenesis 

6,7* 

lnc-SERPINC1-
1  
(GAS5) 
 

Breast,Renal cancer 
B-cell neoplasms 
*Kidney,Lymphom
a 
Melanoma, Prostata 
Systemic lupus 
erythaematosus 
and autoimmune 
disease 

e.g., GAS5 promoted the apoptosis of triple-negative and oestrogen 
receptor-positive cells but only dual PI3K/mTOR inhibition was able 
to enhance GAS5 levels in all cell types 

1, 8* 

Lnc-DDX27-1 
(ZFAS1)  
  

Breast and Ductal 
carcinoma 

ZFAS1 show distinct patterns of expression during post-pubertal 
mammary 
Development. 
ZFAS1 is a putative tumor suppressor gene.  

1, 9 

lnc-C11orf89-2 
(H19) 
 
 

Breast, bladder, 
cervical, 
adrenocortical 
cancer and other 

Estrogen signaling increased the expression of H19 and ERα. H19 
expression  also is  important for estrogen-induced luminal progenitor 
expansion.  
*c-Myc and H19 expression shows strong association in primary breast 
and lung carcinomas 

1*, 10 

lnc-SCYL1-1 
(MALAT1) 

Breast, cervical, 
bladder 
hepatocelluar 

The MALAT1 level was significantly lower in tumor tissue compared 
to adjacent non-cancerous tissue in breast cancer. Downregulation of 
MALAT1 induced EMT. 

11 



carcinoma and 
other  

Induction of EMT by MALAT1  downregulation may be mediated by 
the PI3K-AKT pathway 

lnc-DLK1-4 
(MEG3) 

Breast, bladder 
cancer, Glioma 

MEG3a exhibited a strong ability to inhibit cell growth and 
proliferation in several human cancer cell lines, such HeLa, MCF-7, 
and H4. 

12 

lnc-NAP1L2-1 
(XIST1) 

Breast, ovarian, 
bladder, testicular 
cáncer and other 

XIST typically is expressed by all female somatic cells, XIST 
expression has been found to be lost in female breast, ovarian, and 
cervical cancer cell lines.   

13 

lnc-TMEM30B-
4:1 
 ( HIF1A-AS1) 

*Non-small cell 
lung cancer 
(NSCLC),  Kidney,  
Renal 
Oesophageal 
denocarcinoma 
and Cardiovascular 
disease 

*The expression of XIST and HIF1A-AS1 in tumor tissues and serum 
of NSCLC was higher than that of the control group  
(nontumourous) 

1, 14 

lnc-ATXN7-8 
(ADAMTS9-
AS2) 
 

Glioma   ADAMTS9-AS2 was downregulated in glioma tissue. Co-relationship 
of ADAMTS9-AS2 with ADAMTS9 and DNMT1.  
Overexpression of ADAMTS9-AS2 inhibited migration and invasion 
abilities of the T98G cells  While knockdown opposite effect in U87 
cells  

15 

lnc-TMEM60-1 
(APTR) 
 

Glioblastoma 
 

APTR represses p21 transcription by recruiting the PRC2 complex to 
the p21 promoter. 
APTR is important for G1-S transition most likely due to a requirement 
for the activity of CyclinE/CDK2 kinase 

16 

lnc-METTL15-4 
 
(BDNF-AS) 

Huntington's 
disease ( HD) 
Obesity, 
Schizophrenia 
Other  

BDNF-AS and  BDNF  transcripts are  Co-expressed in many tissues, 
which suggest BDNF-AS potential for regulation of BDNF mRNA in  
monkey and mouse tissues 
*BDNF-AS inhibits BDNF transcription by recruiting EZH2 to the 
BDNF promoter region and plays an important role in the development 
of HD 

1, 17 

lnc-EMX2-4 
( CASC2) 

Glioma, 
endometrial, 
colorectal cáncer 
snd Melanoma, 
renal carcinoma 

CASC2 was lowly expressed in glioma tissues. Overexpression of 
CAS2 inhibited proliferation, migration, and invasion, and promoted 
cell apoptosis. 
Up-regulated CASC2 decreased the expression of miR-2.  

1,18 

lnc-RPLP1-1   
(DRAIC) 

Prostate cancer Prostate cancer is accompanied by a decrease of FOXA1 and NKX3-1, 
which leads to the decrease of tumor-suppressive 
lncRNAs, DRAIC and PCAT29. 

19 

lnc-CHIC1-3 
( JPX) 

Embryonic stem 
cell (ES) 

Jpx expression increases during ES cell differentiation and remained 
elevated in somatic cells 
Xist is controlled by two parallel RNA switches – Tsix for Xa and Jpx 
for Xi. Whereas Tsix represses Xist on Xa, Jpx activates Xist on Xi 

20 

lnc-LPAR6-1 
(LINC00441) 
 

Lung carcinoma 
cell 

A549 cells shows a predominantly nuclear localization of ncRNA-RB1 
( LINC00441).  This lncRNA no effects on RB1 transcript or protein 
levels, suggesting that the two transcripts do not regulate each 
other.Transcriptional regulation of CALR expression by ncRNA-RB1 

21 

lnc-MAF-2 
(MAFTRR) 

T and B 
lymphocyte  

High expression of linc-MAF-4 correlated with a low amount of MAF 
transcript in CD4+ TH1 cells, conversely TH2 cells had low expression 
of linc-MAF-4 and abundant MAF transcripts. 

22 
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lnc-TRAF5-1 
 
(LINC00467) 

Neuroblastoma Linc00467 suppressed the expression of its downstream protein-coding 
gene RD3, and induced neuroblastoma cell survival by reducing the 
expression of the tumour suppressor gene DKK1 
Down-regulation of N-Myc expression resulted in increased linc00467 
expression. 

23 

lnc-YBEY-2 
(MCM3AP-
AS1) 

Human B-cell  This lncRNA were enriched in the nucleus and  were upregulated in 
high MYC expression.  
MYC binding was enriched at the promoter of these lncRNA 

24 

lnc-NEDD1-4 
(RMST) 

Brain  
*Rhabdomyosarco
ma 

RMST associates with SOX2, one of the most important transcription 
factors controlling neural stem cell (NSC) fate 
Knockdown of RMST prevented neuronal differentiation 

1*, 25 

lnc-ABCB4-1 
(TP53TG1) 

Colon cancer Under conditions of cellular stress (ultraviolet irradiation or exposure 
to bleomycin or cisplatin), expression of TP53TG1 was induced in a 
wild-type TP53-dependent manner 
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lnc-OSBP2-2 
(TUG1) 

MCF-7 and HeLa 
cells 
B-cell neoplasms 
bladder cáncer 
non-small cell lung 
cancer 
Huntington's 
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*Under  genotoxic stress-induced apoptosis  in HeLa and MCF-7 cells  
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cells.  

1, 27 

lnc-HEATR6-1 
(WFDC21P) 

Dendritic cells lnc-D ( WFDC21P), was exclusively expressed in human conventional 
dendritic cells (DCs). 
Knockdown of lnc-DC impaired DC differentiation from human 
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DCs to stimulate T cell activation.   Lnc-DC mediated these effects by 
activating the transcription factor STAT3. 
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lnc-TGFBR2-1  
(RP11-
1024P17.1)  

Vascular disease.  This lncRNA could to be implicated in proliferation and migration of 
vascular smooth muscle cells (VSMCs) 
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Supplementary Table S9. qPCR quantification for transfection of lncRNAs and the relationship of lncRNA 
overexpressed with its nearby coding gene (mRNA). 

 

 

 

 

 

 

 

 
lncRNAs  neighbor 
mRNA 
 

lncRNAs 
Fold difference (log2) 

 
p-value 

mRNAs 
Fold difference (log2) 

 
p-value  

lncRNA / mRNA VEC - VEC+ VEC - VEC + 
lnc-GAPDH-2:1/ 
mRNA GADPH -5.75 ± 0.23 5.82 ± 0.16 0.00006 -1.77 ± 0.19 1.78 ± 0.17 

0.000007 

lnc-HIST1H2AG-2:1/ 
mRNA HIST1H2AG 

-14.68 ± 0.30 15.00 ± 0.22 0.00007 -1.90 ± 0.22 2.05 ± 0.16 0.00026 

lnc-MYC-2:24, 2:5, 
2.8,2:9 isoforms/ 
mRNA MYC -13.44 ± 0.21 13.38 ± 0.36 0.00002 -1.08 ± 0.26 2.70 ± 0.24 

0.00045 

 
VEC- Empty vector and  VEC + plasmid transfection with lncRNAs 
 



				

	

	
	

		

Supplementary Figure S1. Real time MCF-7 monolayers and spheroids disaggregated 
migration data. (A) Results from an RTCA migration assay conducted with FBS in the 
bottom chamber of a CIM plate well. MCF-7 monolayers cell and spheroids 
disaggregated cells migration is compared to MDA-MB-231 (Positive control). Results 
are shown as mean ± SD Cell Index from triplicate wells at the 24 and 30 h time point  
(B) xCELLigence plots representative. MDA-MB-231 in red, spheroids disaggregated in 
blue and monolayers cell in green, Light colored lines representing conducted without 
SBF. 
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Supplementary Figure S2. The top five dysregulated canonical pathways (IPA). (A) 

EIF2 Signaling, (B) Regulation of elF4 and p70S6K Signaling, (C) mTOR Signaling, 

(D) Oxidative Phosphorylation and (E) Mitochondrial Dysfunction. Relationships, 

molecules shapes and genes with synonyms  or group genes in pathways see chart 

following 



	

	
	
	
	
	
	
	
	
	
	



 
 
 
 
 
 
 
 
 

Genes with synonyms or group genes in pathways IPA 
Name gen                        Name gen image pathways  IPA 
All RPS   40S ribosomal subunit  
All RPL 60S ribosomal subunit 
APH1A  γ-secretase 
BACE2 β-secretase 
BMPR2 GFR 
CDKN1B  p27Kip1 
CYC1 CYT C or complex III 
DDIT4  REDD1 
EIF1  A121 
E2F4 E2F  
EIF1, EIF2B2 and EIF2B5 eIF2 
EIF2AK1 HRI 
EIF2B2 and EIF2B5  eIF2β 
EIF3B, EIF3C, EIF3D, EIF3G, EIF3I, EIF3K and 
EIF3L  

eIF3 

EIF4A1, EIF4A2 and EIF4A3  eIF4A 
EIF4EBP1  4EBP or 4E-BP1 or eIF4BP  
EIF4G1  eIF4γ and eIF4G 
FAU RPS30 of 40S ribosomal subunit 
INPPL1 SHIP 
ITGA2 Integrin 
ITGB6 and ITGB5  β-Integrin 
LMNA  Lamin A 
MAP2K4  MKK4 or JNK 
MCRS1  MSP58 
PA2G4  EBP1 
PARK7  DJ-1 
PIK3CA  PI3K 
PPP2R4 and PPP2R1A PP2A 
RND3  RHO 
RPS6KA3  RSK 
TXN2 TRX2 
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Supplementary Figure S3. Some interesting pathways associated with the cell cycle (IPA). (A) cell cycle G1/S 

checkpoint regulation, (B) Estrogen-mediated S-phase entry, (C) cell cycle regulation by BTG family protein, (D) 

PTEN signaling, (E) PI3K/AKT signaling and (F) HER-2 signaling in breast cancer	
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Supplementary Figure S4. Some canonical pathways associated with other  cellular processes are also; 

(A) protein ubiquitination, (B) Interferon signaling, (C) Remodeling of epithelial adherents junctions, (D) 

ILK signaling, (E) Integrin signaling, (F) ) Estrogen receptor signaling, (G)Inhibition of angiogenesis by 

TSP1 and  (H) p38 MAPK signaling.   
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Fig S5. Dysregulated pathways analysis using 63 lncRNA that present his neighbor 

RNAm dysregulated. A) mTOR network. B) MYC  Network and C) HIF network. 

	
	



	
	

Supplementary	Figure	S6.	Correlation	between	mRNA/lncRNAs	networks.	Green and red 

circles represent the mRNAs and gray circles the lncRNAs . 

	


