
 
 

Table S1  Real-time PCR primers 

Gene Forward primer Reverse primer 

α-SMA 5’-CGTACAACTGGTATTGTGCTGGAC-3’ 5’-TGATGTCACGGACAATCTCACGCT-3’ 

vimentin 5’-CGTCCACACGCACCTACAG-3’ 5’-GGGGGATGAGGAATAGAGGCT-3’ 

Snail2 5’-TGGTCAAGAAACATTTCAACGCC-3’ 5’-GGTGAGGATCTCTGGTTTTG GTA-3’ 

E-cadherin 5’-CAGGTCTCCTCATGGCTTTGC-3’ 5’-CTTCCGAAAAGAAGGCT GTCC-3’ 

Twist1 5’-GGACAAGCTGAGCAAGATTCA-3’ 5’-CGGAGAAGGCGTAGCTGAG-3’ 

TGFβ1 5’-CCGCAACAACGCCATCTATG-3’ 5’-CTCTGCACGGGACAGCAA T-3’ 

TβRI 5’-TCCCAACTACAGGACCTTTTT CA-3’ 5’-GCAGTGGTAAACCTGATCCAGA-3’ 

TβRII 5’-ATGGAAGAGTGCAACGATTACAT-3’ 5’-TGGCGCAGTTGT CACTGAAAT-3’ 

P311 5’-GAGGCTTCCTAAGGGAAGACTT-3’ 5’-AAGTGGAGGTAACTGATTCTTGG-3’ 

GAPDH 5’-CGTGCCGCCTGGAGAAAC-3’ 5’-AGTGGGAGTTGCTGTTGAAGTC-3’ 

HPRT 5’-TCAGTCAACGGGGGACATAAA-3’ 5’-GGGGCTGTACTGCTTAACCAG-3’. 

 

  



 
 

TableS2  The characterization of epithelial to myofibroblast/myofibroblast-like cell transdifferentiation in 36 articles 

Authors,

year 

Treatment Epithelial cell 

type 

Mesenchymal 

cell type 

Phenotype Function 

Up-regulation Down-regulation Migration Contraction ECM 

(Zhang et 

al., 2015) 

IL-1alpha kidney tubular 

epithelial 

cells(NRK52E) 

myofibroblasts elongated and fusiform-shaped cells. 

α-SMA and TGF-β1 

 - - - 

(Xiao et 

al., 2015) 

miR-424 lung epithelial 

cell 

myofibroblasts Increased α-SMA, TGF-β1 

 

no effects on the 

epithelial or 

mesenchymal cell 

markers 

- - - 

(Thakur et 

al., 2015) 

TGF-β1 kidney tubular 

epithelial cells 

myofibroblasts Increased α-SMA E-cadherin - - increased 

fibronectin 

(O'Connor 

et al., 

2015) 

Matrix 

Rigidity , 

TGFβ1 

Normal murine 

mammary gland 

(NMuMG) 

epithelial cells 

myofibroblasts myofibroblast marker expression, cell 

morphology changes, and 

cytoskeletal reorganization 

- - - - 

(Liu et al., 

2014) 

hepatitis B 

virus 

human renal 

tubular epithelial 

HK-2 cells 

myofibroblasts morphological changes 

α-SMA,TGF-β1 

E-cadherin - - - 

(Lechuga 

et al., 

2014) 

gamma-CY

A siRNA 

Human alveolar 

epithelial cells 

myofibroblasts α-SMA and other contractile proteins inhibition of genes 

responsible for cell 

proliferation 

-- - - 

(O'Connor 

and 

Gomez, 

2013) 

(TGF)-β1 Mouse mammary 

gland epithelial 

cells(NMuMG 

cells) 

myofibroblasts α-SMA, caldesmon, and tropomyosin - - - - 

(Gu et al., 

2013) 

high 

glucose 

Fasudil 

human renal 

tubular epithelial 

(HK-2) cells 

myofibroblasts morphological changes 

vimentin  and α-SMA, 

TGF-β1 and CTGF 

E-cadherin - - - 



 
 

(Sun et 

al., 2012) 

EGF GM16 cells myofibroblasts Vimentin, and α-SMA - - - fibronectin 

(Zhou et 

al., 2011) 

MeCP2 

TGFβ1 

lens epithelial 

cell 

myofibroblasts α-SMA - - - - 

(Liu et al., 

2011b) 

(IL-1β) and 

oncostatin 

M 

human renal 

proximal tubular 

epithelial cells 

myofibroblasts α-SMA, 

 

CK18 expression - - collagen type 

I and FN 

expression 

(Liu et al., 

2011a) 

anaphylatox

in C3a, C5a 

human renal 

tubular epithelial 

(HK-2) cells 

myofibroblasts α-SMA, 

a slightly spindle-like shape and loss 

of microvilli on the cell surface. 

E-cadherin - - Increased 

Col-I, 

TGF-β1 and 

CTGF 

(Charbon

ney et al., 

2011) 

Contact 

injury and 

TGFb 

LLC-PK1 (Cl 4) 

cells, a porcine 

proximal tubular 

epithelial cell 

line 

myofibroblasts α-SMA, 

 

E-cadherin - - - 

(Aoyagi-I

keda et 

al., 2011) 

NICD rat alveolar 

epithelial cells 

(RLE-6TN cells) 

myofibroblasts α-SMA,ZO1,VIMENTIN, E-cadherin,occludin Increased - Collagen I 

(Xie et al., 

2009) 

ginsenoside 

Rg1, 

TGFb1 

kidney tubular 

epithelial 

cells(NRK52E) 

myofibroblasts α-SMA, 

 

E-cadherin - - Collagen I 

and 

fibronectin 

(Shukla et 

al., 2009) 

Hepatocyte 

growth 

factor, 

TGFb1 

Rat alveolar 

epithelial cells 

myofibroblasts α-SMA, 

 

E-cadherin - - Collagen I 

and 

fibronectin 

(Li et al., 

2009) 

Hydraulic 

pressure 

kidney tubular 

epithelial 

cells(NRK52E) 

myofibroblasts Cell shape, F actin, α-SMA - - - - 

(Kim et α3β1 In vivo lung myofibroblasts α-SMA proSPC - - Collagen I 



 
 

al., 2009) integrin coexpression of GFP with 

SMA/vimentin /collagen I in 

transgenic mice 

(Sebe et 

al., 2008) 

TGF b1 porcine proximal 

tubular cells 

(LLC-PK/AT1) 

myofibroblasts α-SMA 

 

- - - - 

(Fan et 

al., 2007) 

TGFb1,Ca
2+

 LLC-PK1 (CL4) 

proximal tubular 

cells 

myofibroblasts α-SMA 

 

- - - - 

(Forino et 

al., 2006) 

TGFβ1 human tubular 

epithelial cells 

(HUTECs) 

Mesenchymal 

cells , not 

myofibroblasts 

Cell shape, vimentin, and α-SMA. Cytokeratin, E-cadherin - - CTGF, 

cadherin 11, 

collagen 

III, 

fibronectin, 

tenascin and 

MMP-2) 

(Sommer 

et al., 

2005) 

TGFβ1 

TNFα 

Renal tubular 

epithelial cells 

myofi 

broblast-like 

cells 

(MFLC) 

Cell shape - - - - 

(Barth et 

al., 2005) 

Bleomycin alveolar 

epithelial cell 

lines R3/1 and 

L2 

myofibroblasts vimentin, α-SMA and caveolin-3 E-cadherin, aquaporin-5 

and cytokeratin 8) 

- - collagen 

I/III, 

fibronectin, 

Desmin,MMP

-2 

(Zhang et 

al., 

2004b) 

(Zhang et 

al., 

2004a) 

TGFβ1 

CTGF 

human proximal 

tubular epithelial 

cell line (HKC 

myofibroblasts α-SMA collagen IV - - Fibronectin , 

plasminogen 

activator 

inhibitor-1(P

AI-1) ,tenasci

n-C 



 
 

(Nighting

ale et al., 

2004) 

oncostatin 

M 

human proximal 

tubular epithelial 

cells 

myofibroblasts α-SMA E-cadherin, cytokeratin 

19 

- - collagen I, 

and 

fibronectin 

EDA 

(Masszi et 

al., 2004) 

TGFβ1 

Cell contact 

LLC-PK1 (CL4) 

proximal tubular 

cells 

myofibroblasts α-SMA E-cadherin - - fibronectin 

(Li et al., 

2004) 

Advanced 

glycation 

end 

products 

(AGEs) 

(NRK52E) myofibroblasts α-SMA E-cadherin - - collagen I and 

fibronectin 

(Kim et 

al., 2004) 

serum lens epithelial 

cells 

myofibroblasts Cell shape, α-SMA crystallin Increased 

migration 

,decreased 

adhesion 

- collagen I and 

fibronectin 

(Yang and 

Liu, 2002) 

TGFβ1 

HGF 

Human proximal 

tubular epithelial 

HKC cells 

myofibroblasts Cell shape, α-SMA,F-actin, Vimentin E-cadherin - - fibronectin 

(Yang and 

Liu, 2001) 

TGFβ1 

 

Human proximal 

tubular epithelial 

HKC cells 

myofibroblasts α-SMA, F-actin E-cadherin Enhanced 

Motility 

and 

Invasive 

Capacity 

- MMP-2 

(Oldfield 

et al., 

2001) 

TGFβ1 

Advanced 

glycation 

end 

products 

(AGEs) 

NRK-52E myofibroblasts α-SMA E-cadherin - - - 



 
 

(Morishi

ma et al., 

2001) 

(TGF)-b1 

and 

thrombospo

ndin 

(TSP)-1 

Airway epithelial 

cells 

myofibroblasts α-SMA - - - procollagen 

type I and III 

(Fan et 

al., 2001) 

IL 1 NRK-52E myofibroblasts α-SMA, Morphological changes as a 

loss of apical-basal polarity and 

microvilli, cell hypertrophy, and the 

development of an elongated and 

invasive appearance. 

E-cadherin - - - 

(Fan et 

al., 1999) 

TGF β1 NRK-52E myofibroblasts α-SMA, Cell shape E-cadherin, double 

positive by IHC 

- - - 

(Lee and 

Joo, 1999) 

TGF-β1 lens epithelial 

cells 

Mesenchymal 

cells 

α-SMA - - - collagen I and 

fibronectin 

 

Note: ‘-‘ represented not detected. 
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