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Focus on the target: classes of human non-coding RNA  
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Long non-coding RNA (lncRNA)  

 

 

Long ncRNAs, are non-protein coding transcripts longer 

than 200 nuceotides 

Adapted from Gibb Ea et al.Molecular Cancer, 2011 
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Human cancer associated lncRNA 

Adapted from Iorio and Croce. JCO, 2009 
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Tumor-derived exosomes  

 Small (50-100 nm) membrane vescicles of endocytic 

origin, initially demontrated in peripheral circulation of 

cancer patients (Taylor DD et al. Cancer Res 1980) 

 

 Role in cell-to-cell comunication by transferring genetics 

information  between cells (Ratajczak J et al. Leukimia, 2006) 

 

 Released exosomes contain  a subset of both cellular 

mRNA and miRNA  which could be transferred to target 

cell (Valadi et al. Nat Cell Biol, 2007) 
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Exomal microRNA: a diagnostic marker for lung cancer 

Rabinowits G et al. Clinical Lung Cancer, 2009 
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Research aim   

• Examination of the lnRNA content in a human NSCLC 
cell lines  (H838) and compares it to the lnRNA content 

in the supernatant exosomes. 

 

• Comparison beteween  lnRNA profiles in blood-borne 

exosomes from cancer patients and controls. 

 

 

(P# 177PD ) 
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Methods  

 Microvesicles in the supernatant in cell line culture were isolated by 

chromatography using Sepharose 2B.  

 

 For serum samples, vesicles were isolated using ExoQuick from 1ml 

samples. 

 

 Characterization of  vesicle populations from the patient serum analyzed 

with a NanoSight LM10 with Nanoparticle Tracking software 

 

 The total RNA fraction was analyzed for specific lncRNAs using the lncRNA 

profiler qPCR array (Systems Biosciences) 

 

 

(P# 177PD ) 
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Ratios of the lncRNAs in exosomes versus lncRNA in 
H838 cell line (>1, higher concentration in exosomes) 

 

The results showed selective exosomal levels of lnRNA content  compared to intracellular lnRNA . CT valuse  (ANRIL 

cells 23.80 vs. 26.44 exosomes. MALAT-1 cells 31.84 vs. 32.85 exosomes. BACE1AS cells 34.14 vs 34.86 exosomes) 

(P# 177PD ) 
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Nanoparticle tracking 

system with vesicles 

predominately 50-

200nm consistent 

with exosomes, 

isolated from the 

serum of lung cancer 
patients 
 

Serum samples analysis in patients   

(P# 177PD ) 



www.esmo2012.org 

Ratios of the lncRNA in lung cancer patients’ serum 

versus normal control  serum (>1, higher concentration 
in patients’ serum)  

 

) 

In patients serum: 

  

- Increase level (20-fold) in 58 lnc RNA 

- Descreae level (10-fold) in 20 lnc RNA 

(P# 177PD ) 
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Study conclusions 

 The different profiles of exosomal lnRNA in serum of 

cancer patients and controls makes lnRNA a potential 

marker for screening, diagnosis and monitoring 

 

 

 The high lnRNA content of cancer cells, may make 

lnRNA a therapeutic target in the treatment of lung 

cancer 

 

(P# 177PD ) 
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Circulating miRNA in the serum as diagnostic markers for different tumor entities 
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lncRNA Significance  Technology Source tissue  Reference 

MALAT1 P: predict metastasis 

survival in early-stage 

NSCLC 

Subtractive 

hybridization method, 

sequencing and 

quantitative RT-PCR 

Shock frozen 

primary NSCL 

tumors 

Ji P, et al. Oncogene (22) 

2003  

BC200 D: Detectable at 

significant levels in 

tumors (lung) 

In situ hybridization Tumor and normal 

tissue frozen in 

liquid nitrogen 

Chen W, et al. Journal of 

Pathology (183) 1997 

H19 D: Loss of imprinting in 

lung adenocarcinoma 

RT-PCR Lung cancer and 

normal tissue 

Kodha  M, et al. Molecular 

Carcinogenesis (31) 2001 

DD3PCA3 D: high level in prostate 

cancer tumor vs benign 

tumor 

RT-PCR 

 

Urine sediment  Tinzl M et al. European 

Urology  (46) 2004 

HULC D: detected in the 

blood of HCC patients 

and in corresponding 

tissue samples 

RT-PCR 

 

Blood sample and 

tumor tissue (cryo-

preserved, and 

paraffin-embedded) 

Panzitt K, et al. 

Gastrenterology  (342) 

2007 

Putting the data in the context  as biomarkes    

P: prognostic 

D: diagnostic 
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Study conclusions 

 The different profiles of exosomal lnRNA in serum of 

cancer patients and controls makes lnRNA a potential 

marker for screening, diagnosis and monitoring 

 

 

 The high lnRNA content of cancer cells, may make 

lnRNA a therapeutic target in the treatment of lung 

cancer 

 

(P# 177PD ) 
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Putting the data in the context: 

 utility as cancer therapies 

 Ohana P, et al. Gene Therapy and Molecular  

   Biology (8) 2004 

 

 Smaldone MC, et al. Curr Opin Mol Ther  

 (12) 2010 

 

 Midoux P, et al. Curr Gene Ther (8) 2008 

 

 Amit D, et al. J Transl Med (8) 2010 

 

 Mizrahi A, et al. J Transl Med  (7) 2009 

 Scaiewicz V,et al. J Oncol 2010 
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 MICRORNA-9 AND -224 IN TRASTUZUMAB 
RESISTANT HER2 POSITIVE BREAST 

CANCER CELLS 

 (# 1645PD ) 

 
K. Howe, A. Eustace, S. Souahli, B.C. Browne, S. Aherne, N. Barron, 

N. Walsh, J.P. Crown, N. O'Donovan  

 

National Institute For Cellular Biotechnology Molecular Therapeutics for 

Cancer Ireland, Dublin City University IRELAND  
 

 

of Medicine 
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Focus on a target: MicroRNA (miRNA) 

Adapted from Iorio and Croce. JCO, 2009 
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miRNA in cancer  
microRNA Expression Cancer  Targets 

miR-21 Upreguleted  Breast PTEN, PDCD4, 

TPM1 

miR-125b Downregulated Breast  HER2, HER3 

miR-205 Downregulated Breast  HER3 

miR10b Downregulated Breast  HOXD10 

Mir-155 

Let-7 

 

Upreguleted  

Downregulated 

 

Lung cancer  

 

RAS, HMGA2, 

c-MYC 

 

mir-221 

miR-122a 

miR- 34a 

Upregulated  

Downregulated  

 

HCC 

P27 

Cyclin G1 

MET 

 

miR-141/200 Upregulated 

Down 

Ovarian, 

Prostate 

Kidney 

ZEB, ZEB2 



www.esmo2012.org 

Research aim    

 

 

 To identify novel microRNAs that play a role 

in trastuzumab resistance 

 

 To investigate the function of microRNA 

targets in cell growth and/or trastuzumab 
sensitivity 

(P# 1645PD ) 
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Methods   

 
  Acquired trastuzumab resistant cell line, SKBR3-T, was developed 

previously, by treatment with trastuzumab (SKBR3-T) for 6 months and a 

media control cell line, SBR3-Parental was developed in parallel 

  microRNA was isolated using the miRVANA microRNA isolation kit 

(Ambion) 

  cDNA was synthesised using the TaqMan® MicroRNA RT Kit (Applied 

Biosystems) and qRT-PCR was performed TaqMan® Universal PCR Master 

mix 

  miRNAs were with quantified using TaqMan MicroRNA Assays (Applied 

Biosystems), normalised with RNU48 on an An ABI Prism 7900HT 

 

  Functional studies were carried out using Ambion® Pre-miR™ miRNA 

Precursors and Anti-miR™ miRNA Inhibitors. Cell counts were preformed 

using Guava Viacount reagent on the Guava EasyCyte.  
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miRNA profiling of trastuzumab resistant cells 

(SKBR3-T) 
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Fold Change P-value 

miR-205 3.4 0.02 

miR-221 3.2 0.01 

miR-222 2.4 0.02 

miR-9 2.4 3.93634E-06 

miR-550 -2.2 0.03 

miR-192 -2.8 0.01 

miR-31 -3.1 0.05 

miR-30d -4.0 0.04 

miR-148a -4.4 0.03 

miR-30a-5p - 4.7 0.04 

miR-224 -5.3 0.05 

miR-194 -22.3 0.02 

A B 

(P# 1645PD ) 

 
 Fold change ≥ 2 and p value ≤ 0.05 were used as cut-offs.  
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miRNA qRT-PCR validation 

A B 

  Fold Change P-values 

miR-9 1.14 0.68 

miR-224 On - Off 0.0004 
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*On - Off fold change denotes Ct values < 36 to Ct 

values of > 36 in the trastuzumab resistant cell lines. 

 

SKBR3-T versus SKBR3-P 

BT-474-Tr versus BT474-P 

(P# 1645PD ) 
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miR-9 and miR-224 in “innate” trastuzumab resistance cells  lines  

  
Fold Change P-Value  

UACC-732 4.0 0.14 

JIMT-1 4.9 0.06 

HCC-202  1.3 0.45 

HCC-1954 2.9 0.20 

HCC-1569 587.1 0.00004 

MDA-MB-453 1.2 0.77 

  Fold Change P-Value  

UACC-732 On - Off 0.001 

JIMT-1 On - Off 0.03 

HCC-202  277.5 0.0001 

HCC-1954 1490.4 0.00003 

HCC-1569 On - Off 0.20 

MDA-MB-453 On - Off 0.06 

miR-9 

miR-224 

(P# 1645PD ) 
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Functional study on SKBR3  
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(P# 1645PD) 



www.esmo2012.org 

Study conclusions 

 First report of involment of miRNA-9 and miRNA-224 in 

trastuzumab resitance in HER2 positive breast cancer 

 

 

 Preliminary functional studies suggest that miRNA-224 

may play a role in regulating cell growth in HER2 

positive breast cancer cells 

 

(P# 1645PD ) 
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Study conclusions 

 First report of involment of miRNA-9 and miRNA-224 in 

trastuzumab resitance in HER2 positive breast cancer 

 

 

 Preliminary functional studies suggest that miRNA-224 

may play a role in regulating cell growth in HER2 

positive breast cancer cells 

 

(P# 1645PD ) 
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miRNAs modulate multidrug resistance in breast cancer  

Tian W, et al. Clin Transl Oncol 2012 



www.esmo2012.org 

miRNA in drugs resistance 

 

 

Miller TE et al. J Biol Chem 2008 

Distinct miRNA expression profilein tamoxifen  

resistance breast caner cell lines (OHTR)  
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Resistant mechanism to Trastuzumab 

Adapted from Thuy Vu et al. Frontiers in Oncology, 2012 
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miR21/PTEN and acquired resistance to Trastuzumab 

Gong C, et al. J Biol Chem, 2011 
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Study conclusions 

 First report of involment of miRNA-9 and miRNA-224 in 

trastuzumab resitance in HER2 positive breast cancer 

 

 

 Preliminary functional studies suggest that miRNA-224 

may play a role in regulating cell growth in HER2 

positive breast cancer cells 

 

(P# 1645PD ) 
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miRNA-224 in human breast cancer cells  

 

  

Huang L, et al. Biochem Biophys Res Commun, 2012  
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New insight to understand more about the non 

coding RNA (ncRNA) 

CONCLUSIONS   

 

  

ncRNA will be probably be a major therapeutic 

modality in the near future ! 

THE 

DARK 

MATTER 

OF 

GENOMA 


