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Abstract

ZEB1/2 has been shown to suppress the expression of the tumor suppressors E-cadherin, TA-p73, 
INK4b, CDKN1a, and thereby promotes epithelial to mesenchymal transition, invasion, and 
metastasis.  I have recently shown that p53-dependent miRs, such as miR-192, 215, 145, 203, 
200b/c,  183,  suppress the expression of ZEB1/2.  Another  recent  study showed that  ZEB1/2 
suppresses  the  expression  of  miR-200b/c,  miR-203,  &  miR-183,  which  in  turn,  inhibit  the 
expression of  stem cell  factors,  such as  Sox-2,  Klf-4,  and  BMI.   ZEB1/2,  by  inhibiting  the 
expression of  stem cell  factors  suppressing miRs, it  up regulates the expression of stem cell 
factors.   By up  regulating  the  stem cell  factors  and down regulating  metastasis  suppressors, 
ZEB1/2 promotes both metastasis and migration of cancer stem cells.   p53/p63/p73, by down 
regulating the expression of ZEB1/2 through its target miRNAs, it could activate the expression of 
stem cell suppressing miRNAs, such as miR-200b/c, miR-203 & miR-183.  Thereby, it  could 
inhibit  the  expression  of  stem cell  factors,  such  as  Sox-2,  Klf-4  and  BMI-1(an  inhibitor  of 
INK4a/ARF).  In addition, p53/p63/p73 appears to inhibit the expression of other EMT inducers, 
such as Snail1/2 and Twist,  expression through its  target  miRs.   Remarkably,  bioinformatics 
analysis of stem cell factors suppressing miRNAs, miR-200, miR-183, miR-141, and miR-203, 
promoters revealed a number of p53/p63/p73 responsive elements, indicating that they could be 
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direct  transcriptional  targets  of  p53/TA-p63/p73.   Together,  these  data  suggest  that  p53/TA-
p63/p73, by suppressing the expression of ZEB1/2, Snail1/2, and Twist through its target miRs, it 
could inhibit migration, metastasis, and proliferation of cancer stem cells.  In conclusion, the data 
presented here provide mechanistic insights into how TA-p63/p73 and p53 function as metastasis 
suppressors. 

Introduction 

ZEB1/2 functions as an activator of epithelial to mesenchymal transition [EMT] and an 

inhibitor of mesenchymal to epithelial transition [MET].  The EMT promotes invasion, metastasis, 

self-renewal, and cancer stem cell (CSC) proliferation.  ZEB1/2 suppresses the expression of the 

tumor suppressors E-cadherin, and TA-p73, and thereby promotes EMT, invasion and metastasis. 

I have recently shown that p53-dependent miRs, such as miR-192, 215, 145, 203, 200b/c, 183, 

suppress the expression of ZEB1/2 (1).  

Results and Discussion

A  recent  study  showed  that  ZEB1/2  suppresses  the  expression  of  tumor  suppressor 

miRNAs, such as miR-200b/c,  miR-203, & miR-183 (2) [Figure 1].   Furthermore,  this  study 

showed that miR-200b/c, miR-203, let-7, & miR-183 inhibit the expression of stem cell factors, 

such as Sox-2, Klf-4, and BMI [Figure 2] (2).  By inhibiting the expression of stem cell factors 

suppressing miRs, ZEB1/2 up regulates the expression of stem cell factors.  By up regulating the 

stem cell factors and down regulating metastasis suppressors (E-cadherin & TA-p73), ZEB1/2 

promotes both metastasis and migration of cancer stem cells [Figure 3-8].  On the other hand, 
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p53/TA-p63/p73, by down regulating the expression of ZEB1/2 through its target miRNAs, it 

could activate the expression of stem cell suppressing miRNAs, such as miR-200b/c, miR-203 & 

miR-183.  Thereby, it could inhibit the expression of stem cell factors, such as Sox-2, Klf-4 and 

BMI-1(an inhibitor of INK4a/ARF expression) [Figure 9].

In addition, a. miR-203 appears to target the expression of Ihh, SMO, PDGF-D, FZD1, 

VEGF, SELE, Np63, BMI-1,  Stem cell  factor  (SCDF1),  lin-28B (an inhibitor  of  the tumor∆  

suppressor miR, let-7) and RAP1A (increases self-renewal of ESCs); b. miR-200b/c appears target 

the expression of patched 1,  RPS6KB1, BMI-1,  and Rac-1;  c.  miR-183 appears to  target  the 

expression of T r CP1,  ZEB1, TCF-4, and NFKB1(3); and d.  miR-141 appears to  target  the 

expression of ZEB1/2, TCF-4, TGF 2 ,  E2F3, CDK6, CCND2, CCNE2, and ESRRB.  These data 

suggest that increased expression of miR-203, miR-183, miR-141, and miR-200b/c will inhibit 

proliferation, growth, EMT, invasion,  metastasis,  migration,  and survival of cancer stem cells 

[Figure 3-9].  

In addition, it has recently been shown that ZEB1-/- cells express increased levels of INK4b 

and CDKN1a, suggesting that ZEB1 could be a negative regulator of INK4b and CDKN1a (4). 

Interestingly,  ZEB-/- cells  have  been  shown to  undergo  senescence,  suggesting  that  increased 

expression of INK4b may promote senescence (4).  This data suggests that p53/TA-p73/p63, by 

inhibiting the expression of ZEB1/2, it could activate a senescence program. 
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Remarkably,  bioinformatics  analysis  of  miR-203,  miR-183,  miR-141,  and  miR-200b/c 

promoters indicated that these promoters contain a number of p53/p63/p73-REs (Table 1-5).  In 

addition, I have recently shown that let-7 promoter contains p53/p63/p73-REs (5).  These data 

suggest  that  miR-200,  miR-183,  miR-141,  miR-203,  and  let-7  could  be  direct  transcriptional 

targets of p53/TA-p63/p73.  Together, this study suggests that p53/TA-p63/p73, by suppressing the 

expression  of  ZEB1/2,  Snail1/2,  and  Twist  through  its  target  miRs,  it  could  inhibit  EMT, 

migration, metastasis, and proliferation of cancer stem cells.  In conclusion, this study provides 

mechanistic insights into how p53/TA-p63/p73 functions as an inhibitor of EMT and a metastasis 

suppressor (Figure 9). 

Legends and figures
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Figure 1 ZEB1/2 inhibits E-cadherin/TA-p73/INK4b/CDKN1a expression to promote migration, 

invasion and metastasis. 
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Figure 2  ZEB1/2 suppresses stem cells suppressing/epithelial phenotype promoting miRNAs to 

increase the expression of stem cell factors. 
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Figure 3  ZEB1/2 inhibits  the stem cell  suppressing miRNA-203 to  promote  EMT, invasion, 

metastasis, and migration of CSCs. 
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Figure 4  ZEB1/2 inhibits  the stem cell  suppressing miRNA-183 to  promote  EMT, invasion, 

metastasis, and migration of CSCs. 
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Figure 5 ZEB1/2 inhibits the stem cell suppressing miRNA-200 to promote EMT, metastasis, and 

migration of CSCs.
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Figure 6  p53 increases the stem cell suppressing miRNA-141 to inhibit metastasis and CSCs 

proliferation. 
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Figure 7  p53/TA-p73/p63 increases stem cell  suppressing miRNAs to inhibit  EDN1-EDNRA 

pathway, EMT, and metastasis. 
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Figure 8 p53/TA-p73/p63 increases Stem cell suppressing miRNAs to inhibit ZEB1/ZEB2 and to 

activate INK4a,b/ARF/CDKN1a expression (Red arrow indicates inhibition; Blue arrow indicates 
activation).  
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Figure 9  p53/TA-p63/p73 inhibits  Epithelial  to  mesenchymal transition (EMT), but  promotes 

Mesenchymal to epithelial transition (MET).

Tables
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Table 1 Human miR-203 promoter contains p53/p63/p73 responsive elements
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Table 2 Human miR-183 promoter contains p53/p63/p73 responsive elements
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Table 3 Human miR-200b promoter contains p53/p63/p73 responsive elements
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Table 4 Human miR-200c promoter contains p53/p63/p73 responsive elements
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Table 5 Human miR-141 promoter contains p53/p63/p73 responsive elements
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