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Supplementary Table S1. Human cell line characterization 

Cell line TMM Cell type Reference 
    

WI-38 None Fibroblast (primary) 26 

HT1080 TEL+ Fibrosarcoma 27 

HeLa1.2.11 TEL+ Cervical carcinoma 28 

GM00847 (GM847) ALT+ Fibroblast (SV40) 29 

WI-38 VA13/2RA (VA13) ALT+ Fibroblast (SV40) 29 

U2OS ALT+ Osteosarcoma 30 

TMM: Telomere Maintenance Mechanism; ALT+: Alternative Lengthening of Telomeres-positive; 

TEL+: Telomerase-positive; SV40: immortalization with Simian Virus 40 genes 



DAPI G-strand C-strand

20X exposure

GM847 (non-treated)A

B GM847 (+ DNase I)

GM847 (+ RNase A)

DAPI G-strand C-strand

DAPI G-strand C-strand
C

Supplementary Figure S1. Effects of DNase I and RNase A treatment on telomere-repeat fluorescent signals in 

the Halo-FISH assay. Representative single plane (not deconvolved) images of GM847 ALT cells subjected to the 

Halo-FISH protocol with (A) no treatment, (B) treatment with DNase I (100Units/ml) or (C) treatment with RNase A 

(100µg/ml) for 2 hours at 37°C prior to probe hybridization. Cells were PNA probed for G-strand telomere-repeat 

DNA (green), C-strand telomere-repeat DNA (red) and counterstained with DAPI (blue). For the DNase I-treated 

nuclei, an embedded DAPI image obtained by 20X over-exposure is shown displaying the undigested DNA 

remnants of the nuclear core (punctate DAPI staining) that were used to localize cell nuclei in the field of view of 

the microscope objective. Scale bar, 10µm. 
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Supplementary Figure S2. Telomere length analysis of HeLa1.2.11 and HT1080 cells. (A) The length 

distributions of telomere-repeat DNA foci localized to the nuclear core of deproteinized HeLa1.2.11 and HT1080 

nuclei in the Halo-FISH assay. The mean and median lengths, as well as the number (n) of telomere-repeat DNA 

foci measured are indicated with each plot. Measurements are obtained from a minimum of 30 cells. (B) Southern 

blot of HinfI/RsaI-digested genomic DNA from HeLa1.2.11 and HT1080 cell lines. The blot was hybridized with a 

TTAGGG-repeat probe to detect telomere restriction fragments. The average telomere length of HeLa1.2.11 and 

HT1080 cells is estimated to be 7.77kb and 5.21kb respectively, using the analysis algorithm described in Kimura 

et al., 2010. 
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Supplementary Figure S3. Analysis of ECTR DNA and cell cycle progression in human ALT cells. (A) Correlation 

analysis, per nucleus, between the number of G+C-strand ECTR DNA foci and the number of nuclear core-

localized centromere DNA foci in GM847, VA13 and U2OS ALT cells. (B) Correlation analysis, per nucleus, 

between the median G+C-strand ECTR DNA molecule length and the number of nuclear core-localized centromere 

DNA foci in GM847, VA13 and U2OS ALT cells. Cells are classified into G1-, S- and G2-phase enriched fractions 

through their nuclear core-localized centromere DNA foci counts. The cell nucleus with the fewest nuclear core-

localized centromere DNA foci defines the lower G1-phase boundary, while the nucleus with the most defines the 

upper G2-phase boundary. The lower G2-phase boundary is estimated to be twice the number of centromere DNA 

foci counted in the lower G1-phase boundary defining nucleus. In a similar fashion, the upper G1-phase boundary 

is estimated to be half the number of centromere DNA foci counted in the upper G2-phase boundary defining 

nucleus. Median bars for G1- and G2-enriched populations are displayed. 
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Supplementary Figure S4. Nuclear core telomere-repeat DNA strand biases in human ALT cells. (A) The 

percentage of GM847, VA13 and U2OS ALT cells that show G- or C-strand biases in the number of nuclear core-

localized telomere-repeat DNA foci. (B) The percentage of GM847, VA13 and U2OS ALT cells that show G- or C-

strand biases in nuclear core-localized telomere-repeat DNA content. 
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