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Figure S1 SA--gal staining in replicative senescence and oncogene-induced senescence. 
a, MRC-5 and WI-38 fibroblasts at early passage (upper panels) and at replicative 
senescence (lower panels). b, MRC-5 and WI-38 retrovirally transduced with vector 
control (upper panels) and pBabe-Puro ras (H-RasV12)1 (lower panels). Note that 
premature senescence by POT1 knockdown was induced and confirmed by SA--gal 
staining as described in our previous study2. The dominant-negative TRF2-induced 
senescence was also as previously described by us3 and others4.  
 
Figure S2 Regulation of miR-34a expression by p53 and its isoforms. a, hTERT-
immortalized human fibroblasts (hTERT/NHF)5 transduced with the shRNA knockdown 
vector targeting p536 (left) or treated with 10 M of Nutlin-3a for 36 h7 (right) were 
examined for miR-34a expression, as in Fig. 2a. The data (mean ± s.d. from triplicate 
sample) are shown as the relative expression levels to control cells (-). b, Luciferase 
reporter assay of the miR-34a promoter activity. p53-null MDAH041 cells were 
retrovirally transduced with p53 isoforms [control vector (-), p53 () or 133p53 
(133)] and transfected with full-length p53-expressing plasmids [control vector (-), 
wild-type (wt) or 273H mutant (mut)], miR-34a promoter-luciferase constructs [wild-type 
(upper panel) or mutated at the p53-binding site (lower panel)], as indicated, and pRL-
SV40 (control plasmid driving Renilla luciferase). Promoter activities were measured as 
firefly luciferase activities normalized with Renilla luciferase activities. Data are mean ± 
s.d. from quaduplicate samples. , p < 0.01. , p < 0.00001. c, miR-34a is not 
upregulated at 133p53 knockdown- or p53 overexpression-induced senescence. MRC-
5 (upper panel) and WI-38 (lower panel) at early passage (Y) were transfected with 
siRNA (control, ∆133si-1 or ∆133si-2, as in Fig. 3 and Supplementary Fig. S3) or 
transduced with retroviral overexpression constructs (vector control or p53, as in Fig. 
4a-c) and examined for miR-34a expression by qRT-PCR, as in Fig. 2a. Replicatively 
senescent cells (R.S., -, -) were included as the positive control. The data (mean ± s.d. 
from triplicate sample) are shown as the relative expression levels to untreated early-
passage cells (Y, -, -).  
 
Figure S3 Knockdown of endogenous ∆133p53 induces cellular senescence. Early-
passage MRC-5 fibroblasts (at passage 32) were transfected with the siRNAs targeting 
∆133p53 (∆133si-1 and ∆133si-2) and a control oligonucleotide and examined in 
immunoblot analyses (a), SA--gal assay (b) and BrdU incorporation assay (c), as 
performed in Fig. 3. , p < 0.001. d, No induction of apoptosis by 133p53 knockdown. 
MRC-5 and WI-38 transfected with control, ∆133si-1 and ∆133si-2 oligonucleotides 
were examined for caspase-3 (top) and PARP (middle, short and long exposure) in 
immunoblot. RKO cells treated with doxorubicin (DOX) were included as the positive 
control showing apoptosis. -actin was a loading control (bottom). No cleaved caspase-3 
or PARP was observed in 133p53-knocked-down fibroblasts.  
 
Figure S4 Real-time qRT-PCR analysis of p53 target genes in p53 overexpression-
induced cellular senescence. The expression levels in the p53-overexpressing cells 
(FLAG-p53) are shown as the relative values to those in control cells (Vector). Data are 
mean ± s.d. from triplicate samples. , p < 0.05. , p < 0.01.  
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Figure S5 p53 overexpression induces cellular senescence in human fibroblasts with 
ectopically expressed telomerase. a, Effects of p53 on cell proliferation. hTERT/NHF 
cells5 were transduced with the retroviral vector driving FLAG-tagged p53 or control 
vector (a zeocin-resistant version). Cell proliferation assay was carried out as in Fig. 4b. 
b, Upregulation of p21WAF1 by p53 overexpression. c, Representative pictures of SA--
gal staining. d, Summary of SA--gal staining. The data were mean ± s.d. from three 
independent experiments. , p < 0.01. 
 
Figure S6 133p53 overexpression extends the replicative lifespan in human fibroblasts. 
Late-passage MRC-5 (at passage 55) and WI-38 (at passage 53) were transduced with the 
FLAG-∆133p53 retroviral vector or the control vector and examined for the cumulative 
PDL, as in Fig. 4d.  
 
Figure S7 Immunoblot analyses of p16INK4a, 133p53 and p53 in human colon 
adenomas. Eight cases of matched non-adenoma (N) and adenoma (A) tissues were 
examined for p16INK4A, 133p53 (a) and p53 (b). -actin was the control for 
normalization. Sixteen and 10 percent SDS-PAGE gels were used in (a) and (b), 
respectively. Bi-directional arrows indicate the positions of p53 bands. The data shown 
in Fig. 5b and 5c (Non-ad and Ad), as well as in c below, were from the quantitative 
analysis of these results. c, Paired t-test analyses of p16INK4a, 133p53 and p53 
expression in matched colon adenoma and non-adenoma tissues. The vertical axes are the 
expression levels normalized with -actin. The p-values are in the parentheses. Case 1, 
aqua; case 2, blue; case 3, cyan; case 4, yellow; case 5, lavender; case 6, navy; case 7, 
purple; and case 8, brown.  
 
Figure S8 Immunoblot analyses of 133p53 and p53 in human colon carcinomas. 
Twenty-nine cases of matched colon carcinoma (T) and non-carcinoma (N) tissues 
(Supplementary Table S3) were examined in immunoblot for 133p53 expression using 
16% SDS-PAGE gels (a) and p53 expression using 10% SDS-PAGE gels (b). -actin 
was the control for normalization. Arrows indicate the positions of p53 bands. Normal 
colon, non-adenoma and/or adenoma samples were included in each blot for quantitative 
comparison among different blots and different histopathological types. The data shown 
in Fig. 5c (Non-ca and Ca), 5d (Carcinoma, stage I, II and III) and 5e, as well as in c and 
d below, were from the quantitative analysis of these results. c and d, Paired t-test 
analyses of 133p53 and p53 expression in p53 ‘wild-type’ versus ‘mutant’ cases of 
colon carcinomas. Twenty-eight cases of colon carcinomas were classified into two 
subgroups assumedly with ‘wild-type’ (n = 16) and ‘mutant’ p53 (n = 12), based on the 
immunohistochemical staining of p53 and MDM28, 9 (Supplementary Table S3). In each 
subgroup, the expression levels of 133p53 (c) and p53 (d) were compared between 
non-carcinoma (Non-ca) and carcinoma tissues by paired t-test. The vertical axes are the 
expression levels normalized with -actin. The p-values are in the parentheses. The p53 
‘wild-type’ carcinomas, but not “mutant” carcinomas, expressed significantly higher 
levels of 133p53. p53 was significantly less abundant in carcinoma tissues in both 
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subgroups because of the marked increase in non-carcinoma tissues (Fig. 5c). The actual 
values in each of the 28 cases are shown in Supplementary Table S4.  
 
Figure S9 p53 and 133p53 are subject to different mechanisms of protein turnover and 
differentially regulated by full-length p53. a, mRNA expression of full-length p53, p53 
and 133p53 in early-passage (Y) and senescent (S) fibroblasts. The same sets of cells as 
in Fig. 1b were analyzed by RT-PCR. For 133p53, the lower bands corresponded to the 
reported 133p53 sequences (GenBank DQ186650) and the upper bands were from 
mRNA with intron 5 unspliced. GAPDH was an internal control. b, Proteasomal 
degradation of full-length p53 and p53, but not 133p53. The same sets of cells as in 
Fig. 1b were treated with 15 M of the proteasomal inhibitor MG-132 for 8 h (+) and 
examined for full-length p53, 133p53 and p53 expression. -, untreated cells. -actin 
was a loading control. c, Differential regulation of p53 and 133p53 by full-length p53. 
Early-passage fibroblasts were retrovirally transduced with the full-length (FL) p53 
overexpression construct (+) and examined for p53 and 133p53 expression. -, cells 
transduced with control vector. -actin was a loading control. 
 
Figure S10 Full scan of immunoblots. a, Figure 1b. The rectangular areas of the blots 
were put together and shown in Fig. 1b as the results of TLQ40, MAP4, CM1 and DO-12 
antibodies. The lanes between Y (early passage) and S (senescent) contained protein 
samples from intermediate passage numbers (MRC-5 at passage 43 and WI-38 at passage 
46). b, Figure 3a. 
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Supplementary Figure S1.  SA--gal staining in replicative senescence and oncogene-induced senescence.
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Supplementary Figure S2.  Regulation of miR-34a expression by p53 and its isoforms. 
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Supplementary Figure S3.  Knockdown of endogenous 133p53 induces cellular senescence.
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Supplementary Figure S4.  qRT-PCR analysis of p53 target genes in p53 overexpression-induced cellular 
senescence. 
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Supplementary Figure S5.  p53 overexpression induces cellular senescence in human fibroblasts with 
ectopically expressed telomerase. 
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Supplementary Figure S6.  133p53 overexpression extends the replicative lifespan in human fibroblasts. 
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Supplementary Figure S7. Immunoblot analyses of p16INK4a, 133p53 and p53 in human colon adenomas. 
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Supplementary Figure S8. Immunoblot analyses of 133p53 and p53 in human colon carcinomas. 
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Supplementary Figure S9.  p53 and 133p53 are subject to different mechanisms of protein turnover and 
differentially regulated by full-length p53. 
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Supplementary Table S3.  Information on 29 cases of colon carcinoma.





 Schetter et al., JAMA 299: 425-436, 2008. 
 p53 status was assumed to be ‘wild-type’ or ‘mutant’ by immunohistochemical staining of p53

and MDM2 (Costa et al., J. Pathol. 176: 45-53, 1995; Nenutil et al., J. Pathol. 207: 251-259, 2005). 
 Not determined.





Supplementary Table S4. 
133p53 and p53 expression in p53 ‘wild-type’ and ‘mutant’ cases of colon carcinoma.

Case-stage
Non-ca Carcinoma Non-ca     Carcinoma

133p53 p53

Normalized values of 133p53 and p53 expression (normalized with -actin) were from
quantitative analysis of the results shown in Supplementary Fig. S8a and S8b.  


