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I. Supplementary Figures  

 

 

Supplementary Figure S1. p53 was expressed and tightly associated with genomic DNA in 

response to DNA damage.  

HCT116 cells were treated with or without UV-C (20 J/m2). After 8h, cells were lysed by 

NETN100 (lysis buffer with 100 mM NaCl) to obtain the soluble fraction. The pellets were 

further treated with NETN300 (lysis buffer with 300 mM NaCl) and 250 Units benzonase to 

extract the chromatin fraction. Both fractions were examined by Western blotting. GAPDH and 

histone H3 were used as a loading control for each fraction. 
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Supplementary Figure S2. Exogenous and endogenous p53 expression in HCT116 and 

K562 cells.  

HCT116 and K562 cells were transfected stably with SFB-p53 plasmid. Following UV-C (20 

J/m2), the expression levels of exogenous p53 and endogenous wild-type p53 in both K562 and 

HCT116 were determined by Western blot with anti-p53 antibody. Cells were lysed in NETN300 

buffer. β-actin was used as the protein loading control. 
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Supplementary Figure S3. p53 interacts with RNF20 and RNF40. 

HCT116 cells were transfected with HA-p53 and SFB-RNF20 or SFB-RNF20 (A) or 

HA-p53 and SFB-RNF40 or SFB-RNF40 (B). Cells were lyzed with NETN300 buffer. 

Cell extracts were examined by IP and Western blot with indicated antibodies using 

unspecific IgG as a negative control. (C and D) p53 associates with endogenous RNF20/40. 

HCT116 cells were treated with UV-C (20 J/m2). After 8 hours recovery, cells were lyzed 

with NETN300 buffer, and lysates were examined by IP and Western blot with indicated 

antibodies. GAPDH was used as the protein loading controls. (E) p53 -/- HCT116 cells 

were used to as a negative control to confirm the specificity of IP of p53 protein. 
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Supplementary Figure S4. Wild type p53 or the D5 mutant was expressed in HCT116 p53 

-/- cells.  

The expression was examined by Western blot. 

  



8 

 

 

 

Supplementary Figure S5. p53 mediates the recruitment of the RNF20/40 complex to the 

promoter region at p21 loci in response to MMS treatment.  
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(A) DNA damage induces p53 and RNF20 to the p21 gene promoter region. HCT116 cells 

were treated with or without 2mM MMS. After one hour, ChIP analyses on the p21 locus 

were performed using anti-p53 and anti-RNF20 antibodies. An irrelevant IgG was used for a 

control shown as the dotted lines. Primers of p21 used for q-PCR are included in Table S3. 

(B) ubH2B was enriched at the p21 gene body region in response to MMS. ChIP analyses of 

H2B and ubH2B/H2B were included. (C) p53 mediates the recruitment of RNF20 at the 

promoter region of p21. HCT116 cells were transfected with another control siRNA (siNC), 

p53 siRNA and RNF20 siRNA respectively. ChIP analyses on the p21 locus were 

performed. (D) Both p53 and RNF20 regulate ubH2B at the gene body region of p21. (E) 

RNF20 is not required for the recruitment of p53. Data are represented as mean ± SD as 

indicated from three independent experiments. N.S.: Non Significant; *: Statistically 

Significant (p < 0.05); **: Statistically Significant (p < 0.01); ***: Statistically Significant 

(p < 0.001). 
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Supplementary Figure S6. p53 mediates the recruitment of the RNF20/40 complex to the 

promoter region of p21.  

p53 -/- HCT116 cells were performed by ChIP assay as a negative control for p53 +/+ HCT116. 

DNA damage induces p53 and RNF20 to the p21 gene promoter region.HCT116 cells were 

treated with or without 2mM MMS. After one hour, ChIP analyses on the p21 locus were 

performed using anti-p53 (A) or anti-RNF20 (B) antibodies. An irrelevant IgG was used for a 

negative control shown as the dotted lines. Q-PCR amplification regions are indicated in the 

schematic diagram. The sequences of each primer are shown in Supplemental Table S3. (C) 

ubH2B was enriched at the p21 gene body region in response to DNA damage. ChIP analyses 

were performed with anti-ubH2B and anti-H2B antibodies. The relative enrichment of ubH2B 

was examined by the relative ratio of ubH2B vs H2B. Data are represented as mean ± SD as 
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indicated from three independent experiments. Significance of differences was evaluated by 

Student’s t test. N.S.: Non-Significant; *: Statistically Significant (p < 0.05); **: Statistically 

Significant (p < 0.01); ***: Statistically Significant (p < 0.001). 
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Supplementary Figure S7. p53 mediates the recruitment of the RNF20/40 complex to the 

promoter region at PUMA loci in HCT116 cells. 
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(A) DNA damage induces p53 and RNF20 to the PUMA gene promoter region. HCT116 cells 

were treated with or without UV-C (20 J/m2). After 8 hours recovery, ChIP analyses on the 

PUMA locus were performed using anti-p53 and anti-RNF20 antibodies. An irrelevant IgG 

was used for a control shown as the dotted lines. Primers of PUMA used for q-PCR are 

included in Table S4. (B) ubH2B was enriched at the PUMA gene body region in response to 

DNA damage. ChIP analyses of H2B and ubH2B/H2B were included. (C) P53 mediates the 

recruitment of RNF20 at the promoter region of PUMA. HCT116 cells were transfected with 

control siRNA (siNC), p53 siRNA and RNF20 siRNA respectively. ChIP analyses on the 

PUMA locus were performed. (D) Both p53 and RNF20 regulate ubH2B at the gene body 

region of PUMA. (E) RNF20 is not required for the recruitment of p53. (F) The CTD of p53 is 

required for the recruitment of RNF20. Full length p53 and the D5 mutant were expressed in 

HCT116 p53 -/- cells. ChIP analyses on RNF20 were performed. Data are represented as mean 

± SD as indicated from three independent experiments. N.S.: Non Significant; *: Statistically 

Significant (p < 0.05); **: Statistically Significant (p < 0.01); ***: Statistically Significant (p < 

0.001). 

  

http://www.sciencedirect.com/topics/biochemistry-genetics-and-molecular-biology/dna-repair
http://www.sciencedirect.com/topics/biochemistry-genetics-and-molecular-biology/chromatin-immunoprecipitation
http://www.sciencedirect.com/topics/biochemistry-genetics-and-molecular-biology/primer-molecular-biology
http://www.sciencedirect.com/topics/biochemistry-genetics-and-molecular-biology/real-time-polymerase-chain-reaction
http://www.sciencedirect.com/topics/biochemistry-genetics-and-molecular-biology/chromatin-immunoprecipitation
http://www.sciencedirect.com/topics/biochemistry-genetics-and-molecular-biology/transfection
http://www.sciencedirect.com/topics/biochemistry-genetics-and-molecular-biology/chromatin-immunoprecipitation
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Supplementary Figure S8. The RNF20/40 complex regulates p21 pre-mRNA maturation in 

response to DNA damage.  

HCT116 cells were transfected with the indicated another siRNA followed by UV-C (20 J/m2). 

After 8 hours, mature mRNA(A) and pre-mRNA(B) of p21 were examined by q-PCR. (C) 

RNF20 plays an important role in p21 pre-mRNA processing in response to UV treatment. The 

fold changes of pre-mRNA vs. mature mRNA were compared. Lacking RNF20 induces 
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relatively increased pre-mRNA of p21 in HCT116 cells. We did the same assay followed by 

2mM MMS in replacement of UV treatment. After 1 hours, mature mRNA(C) and pre-mRNA. 

(D) of p21 were examined by q-PCR. (E) RNF20 plays an important role in p21 pre-mRNA and 

mature mRNA(F) processing in response to MMS treatment. (G) The CTD mutation (D5) of 

p53 affects mRNA splicing of p21. The primer sequences for q-PCR at p21 loci have been 

included in Supplemental Table S5. Data are represented as mean ± SD as indicated from three 

independent experiments. N.S.: Non-Significant; *: Statistically Significant (p < 0.05); **: 

Statistically Significant (p < 0.01); ***: Statistically Significant (p< 0.001). 

  



16 

 

 

 

Supplementary Figure S9. The RNF20/40 complex regulates PUMA pre-mRNA 

maturation. 

HCT116 cells were transfected with the indicated siRNA followed by UV-C (20 J/m2). After 8 

hours recovery, mature mRNA (A) and pre-mRNA (B) of PUMA were examined by q-PCR. (C) 

RNF20 plays an important role in PUMA pre-mRNA processing in HCT116 cells. The fold 

changes of pre-mRNA vs. mature mRNA were compared. Lacking RNF20 induces relatively 

increased pre-mRNA of PUMA in HCT116 cells. The primer sequences for q-PCR at PUMA loci 

have been included in Supplemental Table S6. Data are represented as mean ± SD as indicated 

from three independent experiments. N.S.: Non-Significant; *: Statistically Significant (p < 0.05); 

**: Statistically Significant (p < 0.01); ***: Statistically Significant (p < 0.001). 
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Supplementary Figure S10. ubH2B mediates the recruitment of PRPF8 for the pre-mRNA 

processing of PUMA in HCT116 cells.  
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(A) PRPF8 is recruited to the gene body of PUMA upon DNA damage. HCT116 cells were 

treated with or without UV-C (20J/m2). ChIP analyses at the PUMA locus were performed 

using anti-PRPF8 antibodies. An irrelevant IgG was used for negative control presented as the 

dotted lines. Primers used for q-PCR are included in Supplemental Table S4. (B) 

Downregulation of p53 or the RNF20/40 complex by siRNA impairs the enrichment of PRPF8 

at the gene body region of PUMA in HCT116 cells. (C) The I2105A/I2106A mutant of PRPF8 

(mutPRPF8) impairs the enrichment of PRPF8 at the gene body region of PUMA. (D) 

MutPRPF8 impairs the pre-mRNA processing of PUMA. HCT116 cells were treated with 

indicated siRNA. Full length PRPF8 or mutPRPF8 were re-introduced into the cells. The cells 

were treated with UV-C (20 J/m2). The relative changes of pre-mRNA vs. mature mRNA of 

PUMA were examined by q-PCR. The primer sequences have been included in Supplemental 

Table S6. (E) The expressions of PRPF8 and mutant PRPF8 were examined by western blot. 

Data are represented as mean ± SD as indicated from three independent experiments. *: 

Statistically Significant (p < 0.05); **: Statistically Significant (p< 0.01); ***: Statistically 

Significant (p < 0.001). 

  

http://www.sciencedirect.com/topics/biochemistry-genetics-and-molecular-biology/primer-molecular-biology
http://www.sciencedirect.com/topics/biochemistry-genetics-and-molecular-biology/real-time-polymerase-chain-reaction


19 

 

 

Supplementary Figure S11. PRPF8 impairs the pre-mRNA processing of p21 in HCT116 

cells.  

(A) PRPF8 is recruited to the gene body of p21 upon MMS induced DNA damage. HCT116 
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cells were treated with or without 2 mM MMS. ChIP analyses at the p21 locus were performed 

using anti-PRPF8 antibodies. An irrelevant IgG was used for negative control presented as the 

dotted lines. Primers used for q-PCR are included in Supplemental Table S3. (B) p53-/- 

HCT116 cells were used in ChIP assay as a control for p53+/+ HCT116. (C) Downregulation of 

p53 or the RNF20/40 complex by another siRNA impairs the enrichment of PRPF8 at the gene 

body region of p21 in HCT116 cells. (D) The I2105A/I2106A mutant of PRPF8 (mutPRPF8) 

impairs the enrichment of PRPF8 at the gene body region of p21 in response to MMS. (E) 

MutPRPF8 impairs the pre-mRNA processing of p21. HCT116 cells were treated with indicated 

siRNA. Full length PRPF8 or mutPRPF8 were re-introduced into the cells. The cells were 

treated with 2 mM MMS. The relative changes of pre-mRNA vs. mature mRNA of p21 were 

examined by q-PCR. The primer sequences have been included in Supplemental Table S5. Data 

are represented as mean ± SD as indicated from three independent experiments. *: Statistically 

Significant (p < 0.05); **: Statistically Significant (p < 0.01); ***: Statistically Significant (p < 

0.001). 
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Supplementary Figure S12. DHX8 impairs the pre-mRNA processing of p21 in HCT116 

cells.  

(A) Both of PRPF8 and mutPRPF8 associate with endogenous DHX8. HCT116 cells were 

transfected with FLAG-PRPF8 or FLAG-mut PRPF8. Cells were lyzed with NETN300 

buffer. Cell extracts were examined by Co-IP and Western blot with indicated antibodies 

using unspecific IgG as a negative control. (B) DHX8 is recruited to the gene body of p21 

upon DNA damage. HCT116 cells were treated with or without 2mM MMS. ChIP analyses 

at the p21 locus were performed using anti-DHX8 antibodies. An irrelevant IgG was used for 
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negative control presented as the dotted lines. Primers used for q-PCR are included in 

Supplemental Table S3. (C) Downregulation of p53 or the RNF20/40 complex by siRNA 

impairs the enrichment of DHX8 at the gene body region of p21 in HCT116 cells. (D) DHX8 

impairs the pre-mRNA processing of p21. HCT116 cells were treated with indicated siRNA. 

The cells were treated with 2mM MMS. The relative changes of pre-mRNA vs. mature mRNA 

of p21 were examined by q-PCR. The primer sequences have been included in Supplemental 

Table S5. Data are represented as mean ± SD as indicated from three independent experiments. 

*: Statistically Significant (p < 0.05); **: Statistically Significant (p < 0.01); ***: Statistically 

Significant (p < 0.001). (D) Both of PRPF8 and mutPRPF8 associate with endogenous DHX8. 

cells were lyzed with NETN300 buffer, and lysates were examined by IP and Western blot 

with indicated antibodies. GAPDH was used as the protein loading controls. 
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II. Supplementary tables 

Supplementary Table S1. Affinaty purification and mass spectrometry analysis of p53 in 

HCT116 cell. 
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Supplementary Table S2. Affinaty purification and mass spectrometry analysis of p53 in 

K562 cell. 
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Supplementary Table S3. Primer sequences for ChIP-qPCR analysis of the p21 locus. 

Position Forward Primer Reverse Primer 

P21-1 in Figure3 AGCAGGCTGTGGCTCTGATT CAAAATAGCCACCAGCCTCTTCT 

P21-2 in Figure3 CTGTCCTCCCCGAGGTCA ACATCTCAGGCTGCTCAGAGTCT 

P21-3 in Figure3 

P21-1 in Figure6 
TATATCAGGGCCGCGCTG GGCTCCACAAGGAACTGACTTC 

P21-4 in Figure3 

P21-2 in Figure6 
CCAGGAAGGGCGAGGAAA GGGACCGATCCTAGACGAACTT 

P21-5 in Figure3 

P21-3 in Figure6 
AGCCGGAGTGGAAGCAGA AGTGATGAGTCAGTTTCCTGCAAG 

P21-6 in Figure3 

P21-4 in Figure6 
CCAGGGCTGCGATTAGGAA GTGTCCCTCAGGGTGTGAAT 

P21-5 in Figure6 ACCCCCTTTCCTGGACACTC GTCACCCTGCCCAACCTTAG 

P21-7 in Figure3 

P21-6 in Figure6 
CCTCCCACAATGCTGAATATACAG AGTCACTAAGAATCATTTATTGAGCAC 

 

 

Supplementary Table S4. Primer sequences for ChIP-qPCR analysis of the PUMA locus. 

Position Forward Primer Reverse Primer 

PUMA-1 in Figure S4 TCAGTGTGTGTGTCCGACTGTC GGCAGGGCCTAGCCCA 

PUMA-2 in Figure S4 

PUMA-1 in Figure S7 
GCCCTCCTGAAGGAAGCC GCCTGCACTCCTGTCACCT 

PUMA-3 in Figure S4 

PUMA-2 in Figure S7 
GTGGAGTCTGCGGCTCCT CCAATAACCGGCTGTTGC 

PUMA-4 in Figure S4 

PUMA-3 in Figure S7 
GTTGCTGACAGTTGGTGATGA ACATGCCATCAGACCTCAACA 

PUMA-5 in Figure S4 

PUMA-4 in Figure S7 
AGGTGCTGCTCCGCCA CCCTCTGCCTCTCCAAGGTC 

PUMA-6 in Figure S4 

PUMA-5 in Figure S7 
GAAGTCCCACCTGCCGTCTA GGACGACCTCAACGCACAGT 
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Supplementary Table S5. Primer sequences for RT-PCR analysis of p21mature and pre-mRNA 

expression. 

Gene Forward Primer Reverse Primer 

p21 pre-mRNA TGAGGTGACACAGCAAAGCC GCCATTAGCGCATCACAGTC 

p21mature mRNA CCTCCCACAATGCTGAATATACAG AGTCACTAAGAATCATTTATTGAGCAC 

GAPDH ACCCACTCCTCCACCTTTGA CTGTTGCTGTAGCCAAATTCGT 

 

 

Supplementary Table S6. Primer sequences for RT-PCR analysis of PUMA mature and pre-mRNA 

expression. 

Gene Forward Primer Reverse Primer 

PUMA pre-mRNA AGGATAGGTTGCAGTCCATC CTCATCCAGGACATGAGAC 

PUMA mature-mRNA CAATCTCATCATGGGACTCC GTCCAGTATGCTACATGGTG 

GAPDH ACCCACTCCTCCACCTTTGA CTGTTGCTGTAGCCAAATTCGT 

 


