






 
 

Fig. S6. Cell cycle effects on the increased overhang signal in TRF1/2 DKO 53BP1 

cells. (A) Telomeric overhang analysis by in-gel hybridization of TRF1F/FTRF2F/F53BP1-/-

p53-/- MEFs that are in G1, early S and late S/G2 phase of the cell cycle with or without 

H&R Cre-infection. FUCCI-FACS (38) was used to sort cells in different stages of the 

cell cycle. The relative normalized single-stranded telomere signal was determined with 

the signal in the lane corresponding to G1 without Cre set to 1. (B) In-gel 3’ overhang 

assay on G0-arrested, released (4R), and asynchronous primary TRF1F/FTRF2F/F53BP1-

/-p53+/+Cre-ERT2+ MEFs analyzed at the indicated days following 4-OHT treatment. Day 

4R represents a Cre-treated sample that was released from G0 at day 4 and analyzed 

after 24 hrs. The relative normalized overhang signal was determined with the signal in 



G0 cells at day 0 set to 1. (C) Western blot analysis for TRF1, TRF2, and Chk2 in G0 

arrested TRF1F/FTRF2F/F53BP1-/-p53+/+Cre-ERT2+ MEFs shown in (B). (D) FACS profiles 

the cells used in (B). Cells were pulsed with BrdU for 4 hrs prior to harvesting and 

fixation for analysis by FACS. The percentage of BrdU positive cells is given within the 

FACS profile.  

  



 
 

 



 

Fig. S7. 53BP1 protects shelterin-free telomeres from CtIP/Blm/Exo1 dependent 

resection. (A) Immunoblot verifying TRF2 deletion in TRF1F/FTRF2F/F53BP1-/-p53-/- MEFs 

with the indicated shRNA and Cre treatment. (B) Immunoblot showing Blm knockdown in 

cells with the indicated shRNA and Cre treatment. (C) Immunoblot showing CtIP 

knockdown in cells with the indicated shRNA and Cre treatment. (D) The percentage of 

BrdU positive cells for Cre treated TRF1F/FTRF2F/F53BP1-/-p53-/- MEFs with the indicated 

shRNA treatment at 4 days post Cre. Cells were pulsed with BrdU for 3 hrs prior to 

harvesting and fixation for analysis by FACS. (E) Representative in-gel 3’ overhang 

assay on TRF1F/FTRF2F/F53BP1-/-p53-/- MEFs (+ or - Cre) treated with Exo1, CtIP and 

Blm shRNA as indicated. MEFs were harvested at 108 hr following introduction of H&R 

Cre. (F) Summary of the protective role of 53BP1 at shelterin-free telomeres. In the 

absence of shelterin, ATM and ATR signaling at telomeres leads to accumulation of 

53BP1, which inhibits 5’ end resection by processing factors that act on DSBs. 
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