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Supplemental Information 

 

The Supplemental Information contains: 

(1) Supplemental Materials and Methods 

(2) 12 Supplemental Figures 

 

(1) Supplemental Materials and Methods 

Plasmid construction and materials 

The full-length human p53 cDNA were isolated from HEK293T cells by RT-PCR, confirmed by 

DNA sequencing, and cloned into pRc/CMV-Flag vectors to fuse with a Flag epitope tag at the 

N-terminus. Lysophosphatidic acid (LPA) was from Sigma-Aldrich (St. Louis, MO, USA). 

Sphingosine-1-phosphate (S1P) was from Biomol (Plymouth Meeting, PA, USA). IGF-1 was 

from R&D Systems (Minneapolis, MN, USA). AKT inhibitor VIII was from Calbiochem 

(Gibbstown, NJ, USA). 

 

Antibodies 

The antibodies were purchased as follows: The antibodies against E-cadherin, vimentin, 

cytokeratin14, p21, p16, p53, phospho-p53(Ser15), MDM2, CD117, αSMA, total ERK1/2, 

phosphor-GSK3-β(Ser9), GSK3β, β-catenin, PRPK, tubulin, β-actin, Histone H1 were from 

Santa Cruz Biotechnology (Santa Cruz, CA, USA). The antibodies for phospho-ERK1/2, total 

AKT, phospho-AKT (Ser473), and Snail were from Cell Signaling Technology (Danvers, MA, 

USA). The Alexa Fluor 546 goat anti-mouse antibody and Hoechst 33342 were from Molecular 

Probes (Eugene, OR, USA). The polyclonal RKTG antibody was described previously (1). The 

keratin 10 antibody was from Covance (Princeton, NJ, USA).  

 

Detailed information of cell senescence assay, apoptosis assay, cell proliferation assay, and 

cell dissociation assay 
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For cell senescence assay, MEFs were plated a 104 cells per well in six-well plate in triplicate, 

and treated with or without LPA (10 μM) and SA-β-Gal activity was detected 4 d later using a 

senescence detection kit (Genmed Scientifics, Arlington, VA, USA). For proliferation assay, cells 

were seeded at 5 X 103 cells per well in 48-well plate. The cells were then treated with or without 

EGF (100 ng/ml) or LPA (10 μM) for 5-6 h. MTT assay was performed at days 1, 3, 5, and 7 after 

the treatment. The absorbance of MTT assay was measured at 590nm with background 

subtraction at 650nm by a spectrophotometer. For cell apoptosis assay, cells were plated in 

12-well plate and FITC-labeled Annexin 5 was applied to viable cells. To quantitate the apoptotic 

cells, twenty cells in each cover slip were randomly chosen and 4 cover slips were counted by an 

observer who was blind to the experiments. For cell dissociation assay, lentivirus-infected A431 

cells were allowed to grow for 24 h and then re-seeded at a density of 104 cells/ml in 12-well 

plate. After formation of colonies, the cells were cultured for 24 h in serum-free DMEM. To 

quantitate the dissociation of cells, 4 colonies in each cover slip were randomly chosen and 4 

cover slips were counted by an observer who was blind to the experiments.  

 

The sequence of primers used in RT-PCR 

The primers used in RT-PCR are listed as follows: 5’-CGAAGTGGTGAAGTTCATGGATG-3’ 

and 5’-TTCTGTATCAGTCTTTCCTGGTGAG-3’ for human RKTG, 5'-  

TGCTCAGATAGCGATGGTC-3 ' and 5'-GTAGTTGTAGTGGATGGTGGTAC-3' for human 

p53, 5'-TGATTAGCAGCGGAACAAG-3' and 5'-AAACAGTCCAGGCCAGTATG-3' for human 

p21, 5’-ACACCCCCTGTTGGTGTCTTT-3’ and 5’-TGTATGTGGCAATGCGTTCTC-3’ for 

human E-cadherin, 5’-GATTTCTCTGCCTCTTCCAAACTT-3’ and 

5’-CCTTTTTGAGTGGGTATCAACCA-3’ for human vimentin, 

5’-GCTGGCCCAGCTCTCTGA-3’ and 5’-GGCACCCAGGCTGAGGTATT-3’ for human Snail, 

5’-TGCTGAACATGCTCAAC-3’ and 5’-GTCGAACACCTGCTGGATGAC-3’ for human 36B4, 

5'-GTGATTGCGATGCGCTCATG-3' and 5'-TCTCTTGCAGAAGACCAATC-3' for mouse p21, 

5’-CTGCCATCACCTCACTGCAT-3’ and 5’-CTGACACTCGGAGGGCTTCA-3’ for mouse 
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p53, 5’-CTGGGCAGAGTGAGATTTGA-3’ and 5’-CCACTTTGAATCGGGAGTCT-3’ for 

mouse E-cadherin, 5’-GGAGATGCTCCAGAGAGAGG-3’ and 

5’-ATTCCACTTTCCGTTCAAGG-3’ for mouse vimentin, 

5’-CGTGTGTGGAGTTCACCTTC-3’ and 5’-GGAGAGAGTCCCAGATGAGG-3’ for mouse 

Snail, and 5-CCCTGAAGTGCTCGACATCA-3’, 5’TGCGGACACCCTCCAGAA-3’ for mouse 

36B4.  

 

References used in Supplemental Materials and Methods: 

1. Feng L, Xie X, Ding Q, Luo X, He J, Fan F, et al. Spatial regulation of Raf kinase signaling 

by RKTG. Proc Natl Acad Sci U S A. 2007;104:14348-53. 
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(2) Supplemental Figures 

1. SFigure 1. RKTG deficiency enhances sphingosine-1-phosphate (S1P)-mediated 

phosphorylation of AKT and accumulation of p53/p21 

2. SFigure 2. RKTG deficiency enhances LPA-mediated AKT phosphorylation and p53/p21 

accumulation in primary keratinocytes 

3. SFigure 3. LPA could not induce elevation of MDM2 protein in the nucleus 

4. SFigure 4. The effect of LPA treatment and RKTG deficiency on cell proliferation and 

apoptosis 

5. SFigure 5. Immunohistochemical analysis of CD117, αSMA, cytokeratin 14, and keratin 10 

with the skin overlaying the tumor and tumor interior 

6. SFigure 6. Immunohistochemical analysis of p53 in normal skin, skin on top of the tumor 

and tumor interior 

7. SFigure 7. EMT-like morphological change is induced by RKTG knockdown 

8. SFigure 8. Simultaneous knockdown of RKTG and p53 reduces E-cadherin and increases 

vimentin expression by immunofluorescence staining 

9. SFigure 9. Effect of RKTG and p53 knockdown on sphingosine-1-phosphate 

(S1P)-mediated EMT 

10. SFigure 10. Knockdown of p53 enhances IGF-1-mediated EMT 

11. SFigure 11. E-cadherin/β-catenin complex formation induced by simultaneous knockdown 

of RKTG and p53 is abrogated by AKT inhibitor VIII 

12. SFigure 12. PRPK is involved in LPA- and RKTG knockdown-mediated accumulation of 

p53 
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SFigure 1. RKTG deficiency enhances sphingosine-1-phosphate (S1P)-mediated 

phosphorylation of AKT and accumulation of p53/p21 

 

MEFs of different genotypes were treated with S1P (1 μM) for 6 h before immunoblotting 

analysis. The cells were pretreated with wortmannin (100 nM) or PD98059 (50 μM) for 1 h 

before S1P administration as indicated. 
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SFigure 2. RKTG deficiency enhances LPA-mediated AKT phosphorylation and p53/p21 

accumulation in primary keratinocytes 

Primary keratinocytes isolated from wild type or RKTG-null mice were treated with LPA (10 μM) 

for 6 h before immunoblotting. The cells were pretreated with wortmannin (100 nM) or PD98059 

(50 μM) for 1 h before LPA administration as indicated. 
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SFigure 3. LPA could not induce elevation of MDM2 protein in the nucleus 

MEFs with or without deletion of RKTG were treated with LPA (10 μM) for 6 h and the nuclear 

extract was used in immunoblotting. 
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SFigure 4. The effect of LPA treatment and RKTG deficiency on cell proliferation and 

apoptosis 

MEFs were treated with or without LPA (10 μM) for 6 h. The cells were then cultured for 6 days 

to determine cell proliferation rate by MTT assay (A) or cultured for 48 h before apoptosis assay 

(B). The data are shown as mean ± SD with * and ** indicating p < 0.05 or p < 0.01 for 

comparison between LPA-untreated and LPA-treated groups. 
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SFigure 5. Immunohistochemical analysis of CD117, αSMA, cytokeratin 14, and keratin 10 

with the skin overlaying the tumor and tumor interior 
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SFigure 6. Immunohistochemical analysis of p53 in normal skin, skin on top of the tumor 

and tumor interior 

Please note apparent loss of p53 in the skin overlaying the tumor and tumor interior. 
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SFigure 7. EMT-like morphological change is induced by RKTG knockdown 

A431 cells infected with control or RKTG shRNA lentivirus and were re-seeded to form colonies 

for 24 h. The cells were then treated with or without LPA (2 μM) for 6 h and used in confocal 

analysis. All cells shown here are GFP-positive as the lentivirus contains EGFP. The nuclei were 

stained by Hoechst 33342. A diagram depicting the percentage of cells with apparent dissociation 

is shown in the right panel. The data are shown as mean ± SD with * and ** representing p < 

0.05 and p < 0.01 by comparison between the groups as indicated. 
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SFigure 8. Simultaneous knockdown of RKTG and p53 reduces E-cadherin and increases 

vimentin expression by immunofluorescence staining 

HepG2 cells were infected with RKTG-shRNA and p53-shRNA lentivirus as indicated, followed 

by LPA treatment (10 μM) or EGF (100 ng/ml) for 6 h before immunostaining and confocal 

analysis. All cells shown here are GFP-positive as the infected lentivirus contains EGFP. The 

nuclei were stained by Hoechst 33342 and only shown in the merged images. 
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SFigure 9. Effect of RKTG and p53 knockdown on sphingosine-1-phosphate 

(S1P)-mediated EMT 

HepG2 cells transfected with RKTG-shRNA and p53-shRNA as indicated were treated with or 

without S1P (1 μM) for 6 h. After 24 h culture, the cell lysate was used in immunoblotting. 
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SFigure 10. Knockdown of p53 enhances IGF-1-mediated EMT 

HepG2 cells transfected with or without p53-shRNA as indicated were treated with or without 

IGF-1 (100 ng/ml) for 8 h before immunoblotting analysis. The cells were pretreated with 

wortmannin (100 nM) or PD98059 (50 μM) for 1 h before IGF-1 treatment. 
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SFigure 11. E-cadherin/β-catenin complex formation induced by simultaneous knockdown 

of RKTG and p53 is abrogated by AKT inhibitor VIII 

HepG2 cells were infected with RKTG-shRNA and p53-shRNA lentivirus as indicated, followed 

by LPA treatment (10 μM) for 6 h. AKT inhibitor VIII was used to to block AKT1 and AKT2 

activities. The cells were pretreated with AKT inhibitor VIII (10 μM) for 1 h before LPA 

administration. Total cell lysate was subjected to immunoblotting (IB) and immunoprecipitation 

(IP) using antibodies as indicated. The nuclear extract was also used in IB. Rabbit IgG was used 

as a negative control for IP. 
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SFigure 12. PRPK is involved in LPA- and RKTG knockdown-mediated accumulation of 

p53 

HepG2 cells transfected with p53-shRNA and PRPK-siRNA as indicatged were treated with or 

without LPA (10 μM) for 6 h. The cell lysate was used in immunoblotting with the antibodies as 

indicated. 

 

 

 


