
Legends for Supplementary Figures  
 
Figure S1. Human POT1 variants. A, schematic representation of full-length POT1 (v1), 
variant 2 (v2), variant 4 (v4) and variant 5 (v5). Two hatched regions are two 
oligonucleotide-binding (OB) folds. The gray region is the TPP1-interacting region. The 
black regions at the C-terminus of v2 and v5 are 24 residues and 3 residues, respectively, 
which are not present in v1. The translation of v4 starts at residue 132, which is the 
second methionine in v1. B, western blot analysis of lentivirally overexpressed POT1 
variants in HT1080 cells. Each variant, tagged with “V5 epitope” at the C-terminus, was 
detected in its expected size (white arrowheads) with the anti-V5 antibody and the anti-
POT1 antibody recognizing the OB2. The anti-POT1 antibody recognizing the C-
terminus detected v1 and v4, but not v2 and v5, as expected. (-), control empty vector. 
Shown below is RT-PCR amplifying all POT1 variants in common (note that endogenous 
POT1 expression was below detection limit). GAPDH, internal control. Similar amounts 
of mRNA were detected, thus the different levels of protein expression among the 
variants might be due to a difference in translation efficiency, protein stability and/or 
solubilization efficiency. 
 
Figure S2. Telomere dysfunction-induced chromosome aberrations. A, representative 
pictures of a normal anaphase and an anaphase with bridge formation. B, a representative 
telomere FISH picture of chromosome abnormalities induced by a dominant-negative 
mutant of TRF2 (TRF2DBDM). The arrows indicate two examples of dicentric 
chromosomes, an abnormality characteristic of telomere dysfunction.  
 
Figure S3. Immunoprecipitation (IP)-western blot (WB) analysis of POT1-TPP1 
interaction. Cells (293) were transiently transfected with the same set of POT1 expression 
vectors as in Fig. 1 and Supplementary Fig. S1 (lower panel), together with the 
expression vector of Flag-tagged TPP1 (middle panel). IP with anti-V5 antibody and the 
following WB with anti-Flag antibody show that v1 and v4, but not v2 and v5, interact 
with TPP1 (upper panel).  
 
Figure S4. shRNA knockdown of endogenous POT1v1 or POT1v5 induces cellular 
senescence. WI-38 fibroblasts at passage 25 were shRNA-transduced and examined for 
SA-b-Gal activity, as in Fig. 3A.  
 
Figure S5. Bromo-deoxyuridine (BrdU) incorporation assay in MRC-5 fibroblasts 
transduced with control shRNA (scr), POT1v1 shRNA (sh-v1) or POT1v5 shRNA (sh-
v5). The cells at 8 days after the lentiviral transduction were incubated with 10 mM of 
BrdU for 24 h. The incorporated BrdU was detected using an anti-BrdU monoclonal 
antibody (Amersham Biosciences) and observed with a fluorescent microscope. The 
nuclei were counterstained with DAPI. The number of BrdU-positive cells/the total 
number of cells examined (at least 60 cells for each sample per experiment) was 
recorded. The data (mean ± standard deviation) were from three independent 
experiments. ‘, P < 0.001.  
 



Figure S6. Endogenous POT1v5 is downregulated during in vitro replicative life span in 
human fibroblasts. MRC-5 fibroblasts at passage 30, 46 and 66 (senescent) were 
examined by RT-PCR for endogenous v5 mRNA expression, as in Fig. 3D.  
 
Figure S7. POT1v1 or POT1v5 knockdown induces senescence in cells ectopically 
expressing telomerase. A, NHF human fibroblasts ectopically expressing hTERT (NHF-
TERT) were established. Telomerase activity was detected in NHF-TERT (lane 2), but 
not in the original NHF (lane 1). B, telomere elongation was observed in NHF-TERT 
(lane 2) compared with original NHF (lane 1). C, NHF and NHF-TERT were transduced 
with scrambled shRNA control (scr), shRNA targeting POT1v1 (sh-v1) or shRNA 
targeting POT1v5 (sh-v5) and examined for SA-b-Gal activity, as performed in Fig. 3A. 
‘, P < 0.001. D, representative pictures of SA-b-Gal staining.  
 
Figure S8. p21WAF1 and p16INK4A expression in MRC-5 fibroblasts transduced with 
control shRNA (scr), POT1v1 shRNA (sh-v1) or POT1v5 shRNA (sh-v5). b-actin was a 
loading control.  
 
Figure S9. Telomere localization of g-H2AX foci induced by POT1v1 and POT1v5 
knockdown. NHF fibroblasts transduced with scrambled shRNA control (scr), shRNA 
targeting POT1v1 (sh-v1) or shRNA targeting POT1v5 (sh-v5) were immunostained with 
anti-g-H2AX antibody (green signals), in combination with anti-TRF2 antibody or anti-
hRAP1 antibody (red signals). The nuclei were counterstained with DAPI. The merged 
pictures are shown. The percent colocalization data were from at least 10 cells. For sh-v5 
cells, examples of the colocalization are indicated by white arrows.  
 
Figure S10. Colocalization of POT1 variants with the telomere protein hRAP1. The same 
set of HT1080 cells as used in Fig. 1 and Supplementary Fig. S1 were immunostained 
with anti-V5 mouse monoclonal antibody and anti-hRAP1 rabbit polyclonal antibody, 
followed by the detection with Alexa Fluor 488-conjugated anti-mouse IgG (POT1 
variants, green) and Alexa Fluor 568-conjugated anti-rabbit IgG (hRAP1, red). The 
nuclei were counterstained with DAPI. The nuclear areas are outlined with white lines. 
Note that anti-V5 antibody gave cytoplasmic background signals. The percentage of 
nuclear POT1 signals that colocalize with hRAP1 signals (shown in the parentheses) 
were from counting in at least ten cells for each POT1 variant. For v2 and v5, examples 
of the colocalization are indicated by white arrows.  
 
Figure S11. POT1v5 expression in human cancer cell lines and tumor tissues. A, real-
time quantitative RT-PCR analysis of POT1v5 expression in mismatch repair (MMR)-
deficient (-) and -proficient (+) cell lines. The data are shown as relative values to the 
expression level in HCT116. B and C, conventional RT-PCR analysis of POT1v1, v2 and 
v5 expression in MMR (-) and MMR (+) cell lines (B) and colorectal tumor tissues (C). 
The identities of the PCR products were verified by direct DNA sequencing. The 
sequences of v1- and v2-derived PCR products were as reported (NM_015450 and 
AY823521, respectively). The sequence of a v5-specific exon was 79 base pairs in length 
(nucleotide positions 124,264,506 to 124,264,428 in NC_000007.12, a human 
chromosome 7 genome assembly), which is 18-base pair shorter at the 3’ end, but 



matches more comfortably with consensus splicing site sequences, than the previously 
reported, alternatively spliced exon (AY823524) (1).  
 
Figure S12. Restoration of mismatch repair capacity by chromosome transfer does not 
alter alternative splicing of POT1 gene. MMR-deficient cancer cell lines (HEC59 and 
HCT116) and their MMR-proficient counterparts generated by chromosome transfer 
(HEC59+chr.2 and HCT116+chr.3) (2, 3) were analyzed in the same RT-PCR assay as in 
Supplementary Fig. 11B and C.  
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