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About OMICS International Conferences 

     OMICS International is a pioneer and leading science event organizer, 

which publishes around 500 open access journals and conducts over 500 

Medical, Clinical, Engineering, Life Sciences, Pharma scientific 

conferences all over the globe annually with the support of more than 

1000 scientific associations and 30,000 editorial board members and 3.5 

million followers to its credit. 

 

    OMICS Group has organized 500 conferences, workshops and national 

symposiums across the major cities including San Francisco, Las Vegas, 

San Antonio, Omaha, Orlando, Raleigh, Santa Clara, Chicago, 

Philadelphia, Baltimore, United Kingdom, Valencia, Dubai, Beijing, 

Hyderabad, Bengaluru and Mumbai. 
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Liu DG, Noda M, et al., Sci.China 1991; 7:730-737 (Chinese) 

                                            ibid.   1992; 35:822-833(English) 
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Tumorigenicity of cell strains in nude mice. 

1, Normal control (NIH3T3).                    2,  Flat revertant (RR). 

3, 4, 5, Malignant control cells:  3,  DT;  4, RT (Non-reverted cells 

after cDNA library transfection;  5, PL (transfected by vector). 



Liu DG et al., Acta Biochimica et Biophysica Sinica 1991; 23:246-254. 





Since then, several 3’UTRs have been found to exert 

tumor suppressor effects when artificially introduced as  

Independent RNAs into malignant cells: 

A 200 nt RNA segment in a-tropomyosin 3’UTR 

Rastinejad et al., Cell, 75:1107-17 

(1993) 

3’UTR of ribonucleotide reductase R1 and R2 messenger RNAs (1996) 

                                                             Fan et al., Cancer Res 56:4366-9 

 

3’UTR of mel-18 gene   (1997) 

                                                             Ishiwatari et al., Cancer lett.117:57-65. 

3’UTR of prohibitin gene    (2003) 

Manjeshwar et al., Cancer Res. 63:5251-6. 



The above facts indicate: 

1, Some 3’UTRs may be active in the cells independently,    

i.e. isolated from their original mRNAs. 

2, These 3’UTRs are active in regulation of cellular growth, 

    maintaining normal phenotype of cells. 

3, Therefore, independent (or distinct) 3’UTRs may be a 

    novel  type  of  regulators  of  cellular  physiological  

    activities.  

 

4, Naturally, at that time it was unknown about the actual 

    existence of such 3’UTR RNAs in vivo. 
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Our Earlier Attempts to Characterize Interactions 

 between Independent 3’UTR and Cell Proteins [1] 

(Liu et al., Overexpression of a reversion-related protein in 

the revertant RR cells, Sci.China ser.C Life Sci, 1996;39:300-9) 
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Strategy: RNase Protection Assay 
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Liu et al., Overexpression of a reversion-related protein in 

the revertant RR cells, Sci.China ser.C Life Sci, 1996;39:300-9 
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Identifying Sites on the 3’UTR that Bind Interacting Proteins 
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Our Earlier Attempts to Characterize Interactions 

 between Independent 3’UTR and Cell Proteins [2] 

(Li ZH, Liu DG, Li ZP. Molecular mechanism of tumor  supression function of the  

cDNA clone p14-6.     Acta Biochimica et Biophysica Sinica, 1996; 28:223 - 232)   
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5‘                                3’ 

Binding region 

64/0.28 D3 D2 D1 

Labeled probes 

Deletions and RNase protection assays showed that interaction with cellular proteins occurred 

At sites of NF-IL6(C/EBPb）3’UTR RNA near its 3’terminus.   

 Li et al., ABBS, 1996; 28:223-32 
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     Analysis of putative site of inter- 

    action with cellular proteins on  

    the independent NF-IL6(C/EBPb)  

    3’UTR RNA.  

(Li et al., ABBS,1996; 28:223-32) 
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The abovementioned results showed that: 

 

1, In the NIH3T3-derived, Ras-transformed malignant cell line DT,  

    independent C/EBPb 3’UTR RNA resulted in malignant  

    phenotype suppression. 

 

2, This tumor suppression is related to interactions between the    

    independent C/EBPb 3’UTR RNA and DT cellular  protein(s). 

 

3, The site of interaction of the independent C/EBPb 3’UTR RNA  

    includes an AU-rich segment near 3’terminus.   

 
Next question: is the tumor suppression of the independent  

C/EBPb 3’UTR RNA only effective for a specific cell line (DT),  

or is it generally effective? 

 

   To answer this question, we have investigated the effects of the  

independent C/EBPb 3’UTR RNA in a human hepatocarcinoma cell 

line, SMMC-7721. We found that this RNA also is a tumor suppressor 

in SMMC-7721.  



Tumor suppression effect of C/EBPb 3’UTR RNA in SMMC-7721 
(Liu et al., Gene expression profile favoring phenotypic reversion: a clue for mecha- 

nism of tumor suppression by NF-IL6 3’UTR.  Cell Res. 2003; 13(6):509-514) 
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A typical revertant clone, Cl1, was chosen for further investigation. 



Tumor suppression effect of C/EBPb 3’UTR RNA in SMMC-7721 

(Wang Y et al., Tumor suppression by RNA from C/EBPb 3’UTR through the inhibition of protein 

 kinase Ce activity.  PLoS ONE 2011; 6(1):e16543. doi: 10.1371/journal.pone.0016543.) 

Comparison between SMMC-7721 and Cl1 

Transient transfection of SMMC-7721 by C/EBPb 3’UTR RNA 
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Tumor suppression effect of C/EBPb 3’UTR RNA in SMMC-7721（2） 

These may be changes in cells that were induced by the C/EBPb 3’UTR RNA transfection 



Tumor suppression effect of C/EBPb 3’UTR RNA in SMMC-7721 
Sequences in C/EBPb 3’UTR RNA Important for Tumor Suppression  

(Wang et al., Sequences near both termini of the C/EBPb mRNA 3’untranslated region are 

important for its tumor suppression activity. Acta Biochimica et Biophysica Sinica 2009;41:459-63) 

3’part of C/EBPb cDNA.     0.28kb 3’UTR and deletions. 

5’deletion 

3’ deletion 



Tumor suppression effect of C/EBPb 3’UTR RNA in SMMC-7721 

Sequences in C/EBPb 3’UTR RNA Important for Tumor Suppression  
(Wang et al., Sequences near both termini of the C/EBPb RNA 3’untranslated region are important for 

its tumor suppression activity. Acta Biochimica et Biophysica Sinica 2009;41:459-63) 
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Tumor suppression effect of C/EBPb 3’UTR RNA in SMMC-7721 

Deleted sequence at  

the 3’terminus of the 

C/EBPb 3’UTR cDNA 

Sequences in C/EBPb 3’UTR RNA Important for Tumor Suppression  
(Wang et al., Sequences near both termini of the C/EBPb RNA 3’untranslated region are important for 

its tumor suppression activity. Acta Biochimica et Biophysica Sinica 2009;41:459-63) 

（Green line denotes 

an AU-rich element)  

Deleted sequence at the 3’terminus 

 

 of the C/EBPb 3’UTR RNA(red).  

Green line denotes an AU-rich 

element. 



RNase -protected  

fragments 

3’terminus of the 3’UTR 

Formed by deletion 

20% PAGE 

Scanning 

7 nt 

5 nt 

7 nt and 5 nt ONLY 

Green line denotes the sequence 

important for tumor suppression 

effect as found in the Wang et al. 

(2009), which is consistent with 

Li et al.’s finding (1996). 

Re-display of slide 16. 



Identification of the Cellular Protein that Interacts with the Independent 

C/EBPb 3’UTR RNA and leads to Tumor Suppression 
(D.-Q.Sun et al.,Cancer cell growth suppression by a 62nt AU-rich RNA from C/EBPb 3’UTR 

through competitive binding with HuR, BBRC 2012; 46:122-128) 

Controls 

R282-----Full length C/EBPb 3’UTR RNA 

R104-----Irrelevant  RNA from pOTB7 vector                 

               as control 

Positive apoptosis control----a proprietary           

               compound  







Independent C/EBPb 3’UTR RNA interacts with cellular keratin18  

and oncogene PKCe in vivo  (Wang et al. PLoS ONE 2011;6:16543) 
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Independent C/EBPb 3’UTR RNA interacts with cellular keratin18  

and oncogene PKCe in vivo  (Wang et al. PLoS ONE 2011;6:16543) 
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Independent C/EBPb 3’UTR RNA interacts with cellular keratin18  

and oncogene PKCe in vivo  (Wang et al. PLoS ONE 2011;6:16543) 
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C/EBPb 3’UTR 

RNA directly 
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in formation 
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BRIEF CONCLUSIONS 

1  The independently expressed C/EBPb 3’UTR RNA exerts 

    tumor suppression effect in mouse and human malignant 

    cells. 

 

2  This tumor suppression effect is caused by direct interact- 

    ions between the 3’UTR RNA and cellular functional pro- 

    teins, especially HuR and PKCe, leading to changes in cel- 

    lular gene expression. 

 

3 Therefore, our results are the first demonstration that an  

    independent 3’UTR RNA can have gene regulation function  

    in trans, as a novel type of non-coding RNAs. 



  Independent 3’UTR RNAs do exist in human, mouse and fly 

-----------------  Recent finding 



Evidence for Natural Existence of Independent  

C/EBPb 3’UTR RNA in Human Tissue: an Example 

 A TATA Box in the 3’UTR  

: 
Green line: 

Our cDNA clone 



Existence of independent C/EBPβ 

 3'-UTR RNA in human tissues 
 

Liu DG and Xue P,  Acta Biochim Biophys Sin  2014; Jan,46(1):76-7. 

 A TATA Box in the 3’UTR  

: 

Green line: 

Our cDNA clone 



Science requires of man his entire life.  Even if you had two 

lives, it would not be enough for you.  

I.  P.  Pavlov 

Thanks! 



Let Us Meet Again 

We welcome you all to our future conferences of 
OMICS International   

 
Please Visit: 

http://transcriptomics.conferenceseries.com/ 

http://conferenceseries.com/  

 http://www.conferenceseries.com/genetics-and-molecular-
biology-conferences.php  
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