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Figure S1. TopBP1 thread-like structures in mitosis. (A) Representative images of the DT40 cell line RTP217 displaying a TopBP1 thread-like structure 
in mitosis. Arrowheads indicate TopBP1 thread-like structures. (B) Representative images of an untreated HeLa cell transiently transfected with constructs 
expressing GFP-hTopBP1 and hH2B-mCherry displaying a TopBP1 thread-like structure in mitosis. Arrowheads indicate TopBP1 thread-like structures. (C) 
Representative images of APH-treated DT40 cell line RTP284. Arrowheads indicate TopBP1 colocalization with FANCD2 sister foci. (D) Representative 
images of APH-treated DT40 cell line, RTP356 (TopBP1mCherry/WT/RPACFP/WT/FANCD2Venus/WT). Arrowheads indicate TopBP1 and RPA colocalization with 
a FANCD2 sister focus. (E) Quantification of RPA, FANCD2, and TopBP1 foci in live cell images. RTP356 cells were treated with 0.4 µM APH for 20 h 
before imaging. RPA, FANCD2, and TopBP1 foci in preanaphase cells were quantified. Error bars represent 95% confidence intervals. The number of cells 
analyzed is indicated in the graph (n).

http://www.jcb.org/cgi/content/full/jcb.201502107/DC1


JCB���﻿﻿  • 2015S20

Figure S2. Bar chart of the anaphase/telophase TopBP1 structures leading to 53BP1 NBs in G1. Distribution of mitotic structures that transition into 53BP1 
NBs. Time-lapse microscopy of the DT40 cell line RTP252 with an imaging frequency of 2 min for 30 min is quantified. Cells were monitored from anaphase 
to early G1, which was defined as the first 10 min after chromatin decondensation. TopBP1 was tracked as far back as possible from G1 into anaphase/
telophase. The number of foci analyzed is indicated (n). Cells were treated with 0.4 µM APH for 20 h, 0.4 µM ICRF-193 for 30 min, or 0.0125% DMSO 
(vol/vol, untreated) for 20 h before imaging.

Figure S3. FANCD2 localizes to unscheduled DNA synthesis in mitosis. (A) Quantification of EdU and FANCD2 foci in prometaphase and metaphase cells 
in the DT40 cell line VH2 (FANCD2Venus/WT). Before fixation, cells were treated with 0.4 µM APH for 20 h and pulse labeled with 20 µM EdU for the last 20 min.  
FANCD2 foci and EdU foci were quantified in prometaphase and metaphase. Phases were identified based on chromatin condensation. Error bars repre-
sent 95% confidence intervals. The number of cells analyzed is indicated in the graph (n). (B) Representative images of fixed cells treated with 0.4 µM APH 
for 20 h and pulse labeled with 20 µM EdU for 20 min. White arrowheads indicate FANCD2 foci colocalizing with EdU.
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Figure S4. TopBP1 and SLX4 colocalize on UFB-ls. Quantification of SLX4 and TopBP1 UFBs or UFB-ls in the cell lines RTP302 and RTP305. Cells were 
treated with or without 4 mM araC for 30 min before the beginning of the time-lapse experiments, and monitored from anaphase to telophase. The maxi-
mum number of structures visible at one time point was noted as representative for anaphase of a given cell. Error bars represent 95% confidence intervals. 
The number of cells analyzed is indicated in the graph (n).

Figure S5. Prolonged EdU pulse increases the colocalization with TopBP1. A quantification of the relationship between the length of the EdU pulse and 
colocalization of EdU and TopBP1 foci is shown. The experimental setup was identical to Fig. 5 C, except that 30- and 60-min EdU pulses were applied 
as indicated. Error bars represent 95% confidence intervals. The number of foci analyzed is indicated in the graph (n).
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Table S1. DT40 cell lines used in this study

Cell line Genotype Source

DT40 Wild type Buerstedde et al., 1990
VH1 TopBP1YFP/WT/WT (BSR) Germann et al., 2011
VH2 FANCD2Venus/WT (loxed) This study
X1 FANCD2−/− (HIS/BSR) Yamamoto et al., 2005
RTP156 TopBP1YFP/WT/WT (BSR), RPACFP/WT (BSR), hH2B-mCherry (BSR) Germann et al., 2014
RTP164 TopBP1YFP-AID/YFP-AID/YFP-AID (loxed), osTIR (NEO) This study
RTP217 TopBP1YFP-AID/YFP-AID/YFP-AID (loxed), 53BP1TFP/WT (BSR), osTIR (loxed), hH2B-mCherry (PAC) This study
RTP252 PICHYFP/YFP (loxed), 53BP1TFP/WT (BSR), TopBP1mCherry/WT/WT (PAC) This study
RTP284 PICHTFP/WT (loxed), FANCD2Venus/WT (loxed), TopBP1mCherry/WT/WT (PAC) This study
RTP292 hH2B-mCherry (PAC) This study
RTP302 TopBP1mCherry/WT (BSR), SLX4-GFP (NEO) This study
RTP305 TopBP1mCherry/WT (BSR), SLX4-ΔUBZ-GFP (NEO) This study
RTP315 TopBP1YFP-AID/YFP-AID/YFP-AID (loxed), TopoIIαTFP/WT (PAC), osTIR (NEO) This study
RTP317 TopBP1YFP-AID/YFP-AID/YFP-AID (loxed), GFP-hTopBP1 (BSR), osTIR (NEO) This study
RTP319 TopBP1YFP-AID/YFP-AID/YFP-AID (loxed), SLX4-GFP (BSR), osTIR (NEO) This study
RTP328 TopBP1mCherry/WT (BSR), TopoIIβGFP/WT (PAC) This study
RTP335 PICHmCherry/mCherry (loxed), SLX4-GFP (BSR) This study
RTP349 SLX4-GFP (NEO), FANCD2−/− (HIS/BSR) This study
RTP356 TopBP1mCherry/WT (loxed), RPACFP/WT (loxed), FANCD2Venus/WT (loxed) This study
RTP368 TopBP1YFP-AID/YFP-AID/YFP-AID (loxed), GFP-hTopBP1-ΔNLS (PAC), osTIR (NEO) This study

DT40 cell lines in this study are derivatives of DT40 wild type (Buerstedde et al., 1990).

Table S2. Plasmids used in this study

Plasmid Relevant markers Source

pRTP5 AMPr PICH-YFP BSR Germann et al., 2014
pRTP7 AMPr 53BP1-YFP BSR Oestergaard et al., 2012
pRTP9 AMPr PICH-YFP PAC Germann et al., 2014
pRTP14 AMPr TopBP1-YFP-AID NEO Germann et al., 2014
pRTP15 AMPr TopBP1-YFP-AID BSR Germann et al., 2014
pRTP16 AMPr TopBP1-YFP-AID PAC Germann et al., 2014
pRTP17 AMPr PICH-TFP BSR Germann et al., 2014
pRTP23 AMPr Human H2B-mCherry (chicken β-actin promoter) PAC Germann et al., 2014
pRTP24 AMPr osTIR (chicken β-actin promoter) NEO This study
pRTP27 AMPr TopBP1-mCherry BSR This study
pRTP28 AMPr TopBP1-mCherry PAC This study
pRTP31 AMPr 53BP1-TFP BSR This study
pRTP32 AMPr PICH-mCherry BSR This study
pRTP33 AMPr PICH-mCherry PAC This study
pRTP37 AMPr TopoIIα-TFP PAC This study
pRTP38 AMPr Human TopBP1-GFP (chicken β-actin promoter) BSR This study
pRTP40 AMPr Chicken SLX4-GFP (chicken β-actin promoter) BSR This study
pRTP46 AMPr Human TopBP1-ΔNLS-GFP (chicken β-actin promoter) PAC This study
pVHO2 AMPr RPA-CFP BSR Germann et al., 2011
pVHO3 AMPr TopBP1-YFP BSR Germann et al., 2011
pVHO4 AMPr Venus-FANCD2 PAC This study
pX33 AMPr TopoIIα -FLAG PAC Johnson et al., 2009
pX34 AMPr TopoIIβ-GFP PAC Johnson et al., 2009
pX45 Kanr Chicken SLX4-GFP NEO Yamamoto et al., 2011
pX46 Kanr Chicken SLX4-UBZΔ-GFP NEO Yamamoto et al., 2011
pExpress AMPr chicken β-actin promoter Arakawa et al., 2001
pLOX-BSR AMPr BSR Arakawa et al., 2001
pLOX-PURO AMPr PAC Arakawa et al., 2001
pLOX-NEO AMPr NEO Arakawa et al., 2001
pPGK-CRE AMPr CRE Arakawa et al., 2001
pmTurquoise2-N1 Kanr mTurquoise2 Goedhart et al., 2010
pmCherry-C1 Kanr mCherry Takara Bio Inc.
pNHK65 Kanr osTIR1 NEO Nishimura et al., 2009
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Table S3. Primer list

Primer Sequence (5′ to 3′) Use

VO128 TCTAGAATGGTGAGCAAGGGCGAG Forward primer for mCherry tag for pRTP27
VO129 AGATCTGCTTTACTTGTACAGCTCGTCC Reverse primer for mCherry tag for pRTP27
RTP59 GTCGACGGTATGGTGAGCAAGGGCGAGGAG Forward primer for mCherry tag for pRTP32-33
RTP60 GAATTCTTACTTGTACAGCTCGTCC Reverse primer for mCherry tag for pRTP32-33
RTP68 GCTAGCTTATTGTGATAATCCAGTCCCAAG Reverse primer for GFP-TopBP1-ΔNLS for pRTP46
RTP72 ATGTCGTAACAACTCCGCC Forward primer for GFP-TopBP1-ΔNLS for pRTP46
VO67 AGGGATCCACCATG GTGAGCAAGGGCGAGGAG Forward primer for Venus tag
VO252 ACT AGT CTTGTACAGCTCGTCC Reverse primer for Venus tag
VO300 ACTAGTGTTTCGAAAAGGAAGTTGTCT Forward primer for FANCD2 5′ arm
VO301 GCGGCCGCTATCCAGCAATATATTTATCTGCCAGT Reverse primer for FANCD2 5′ arm
VO302 GTCGACATTCAGCAATGAAACCTCTGAGGAAAG Forward primer for FANCD2 3′ arm
VO303 GGATCCTTTGTCACTGCCTGTAAGAAC Reverse primer for FANCD2 3′ arm
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