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Figure 1. Characterisation of HCT116-based cell lines with auxin-inducible Degron-tagged RIF1. (A) Confirmation of siRIF1 efficacy three days after
siRNA transfection. Whole cell protein extracts were analysed by western blotting with anti-RIF1 antibody. Tubulin shown as a loading control. (B)
Colony Formation Assay (CFA) confirming Aphidicolin sensitivity of HEK293 cells treated with siRIF1. Plot shows mean and range of technical triplicates.
***5<0.001. (C) CFA testing Aphidicolin sensitivity of HCT116 RIF1-KO cells. ‘RIF1’ cell line is HCT116 mAC-RIF1. Plot shows mean and range from two
biological replicates (each performed in technical triplicate). (D) Structure of auxin-inducible degron (AID)-tagged RIF1 construct (mAC-RIF1), located at
both endogenous RIF1 loci in HCT116 cells carrying the auxin-responsive F-box protein Oryza sativa TIR1 (OsTIR1) under DOX control. The RIF1 gene is
fused to a tag containing a self-cleaving P2A peptide, hygromycin resistance marker, mini-auxin-inducible degron (mAID) and monomer Clover
(mClover) protein. After self-cleavage at the P2A, RIF1 protein is expressed as N-terminal in-frame fusion with mAID and Clover. (E) Confirmation of
mAC-RIF1 protein degradation. Cells were incubated with 2 pg/ml DOX and 500 uM Auxin for 24 hr, then protein extracts analysed by western blotting
with antibody against RIF1. Tubulin is shown as a loading control. Testing of drug concentrations is shown in Figure 1—figure supplement 1. (F) mAC-
RIF1 degradation assessed by microscopy. mAC-RIF1 cells were treated with 2 pg/ml DOX and 500 uM Auxin for 24 hr. DNA was stained with SiR-DNA

Figure 1 continued on next page
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(magenta). Scale bar = 10 um. (G) Examples of mAC-RIF1 localisation at different cell cycle stages. DNA stained with SiR-DNA. Scale bar = 10 um. (H)

mAC-RIF1 co-localises with BLM at UFBs but not with 53BP1 or FANCD2 repair proteins. Fixed cells were stained with the above-mentioned antibodies.
Scale bar = 10 um.
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Figure 1—figure supplement 1. Chara

cterisation and

testing of MAC-RIF1 depletion. (A) Testing DOX
concentration for TIR1 induction in HCT116 mAC-RIF1
cell line. Cells were treated with DOX concentrations
indicated and mClover signal was analysed by flow
cytometry, establishing that treatment with DOX in the

range 0.2-2.0 pg/ml is sufficient for deg

radation. (B)

Testing of Auxin for SCF-OsTIR1-mediated RIF1
depletion in HCT116 mAC-RIF1 cell line. Cells were
treated with Auxin concentrations indicated and
mClover signal was analysed by flow cytometry,

establishing that 10 uM Auxin is sufficie
degradation.

nt for

Cell Biology | Chromosomes and Gene Expression

Watts et al. eLife 2020;9:e58020. DOI: https://doi.org/10.7554/eLife.58020

4 of 24


https://doi.org/10.7554/eLife.58020

eLife

Cell Biology | Chromosomes and Gene Expression

A mAC-RIF1
1.0+ —— no auxin
> N\ -=+ +auxin
L \
(&)
2
T 05 O\
[]
(14 ~~<
i
0.0
0 03 0.6 1
Aphidicolin (uM)
B
Aphidicolin
Lovastatin +
(G1 arrest) RO-3306 (G2 arrest)
0 24 32 60 6;1 (hr)
BN | Plate Count
G1 S G2/M { cells colonies
>
I No RIF1 during 7 days
replication stress 28 56
B LLLTELE” >
+Auxin
Il No RIF1 after (RIF1 depleted)
replication stress
56 +Auxin
C (RIF1 depleted)
Cell cycle phase (%)
Early| Late
0 G1 S s G2
JL 48 | 17 | 15 | 19
g1 |Early|Late | D —
S S *%
~ 24 A
< 74| 5 | 5 |15 (Mool
GE> J\\_/_ 1.0
[ Early | Late S5
47 G1|75"| g | G2 2
11 | 49 | 19 | 14 g 0.5
7 N ®
(7]
60 G1 EaSrIy LaSte G2 14
6 | 19| 43 | 22 0.0- 5%
O & | ]
—> & &
DNA content

Watts et al. eLife 2020;9:e58020. DOI: https://doi.org/10.7554/eLife.58020

50f24


https://doi.org/10.7554/eLife.58020

e Llfe Research article

Cell Biology | Chromosomes and Gene Expression

Figure 2. RIF1 is essential during and after drug treatment to protect against effects of replication stress. (A) CFA
testing Aphidicolin sensitivity of HCT116 mAC-RIF1 cells depleted for RIF1. Cells were treated with DOX and
Auxin for 48 hr before seeding at low density and treatment with Aphidicolin at the concentrations indicated. ‘No
Auxin’ cells were treated with DOX and Auxinole. After Aphidicolin removal, medium was replaced with DOX +
Auxin medium for '+ Auxin’ cells or DOX + Auxinole medium for ‘No Auxin’ cells. Plot shows mean and range
from three biological replicates, each plated in technical triplicate. (B) Procedure for testing effect of depleting
RIF1 during or after Aphidicolin treatment in synchronised cultures. HCT116 mAC-RIF1 cells were incubated with
Lovastatin to arrest cells in G1. After 24 hr, cells were released from G1 arrest with Mevalonic Acid. 4 hr into
release (28 hr from the initial addition of Lovastatin), RIF1 depletion was induced in ‘condition I’ cells by addition
of DOX and Auxin. 8 hr into release (32 hr), 1 uM Aphidicolin was added (to both cultures) to induce replication
stress and simultaneously, RO-3306 was added to arrest cells in G2 phase. 24 hr later (at 56 hr), in ‘condition I" cells
RIF1 was re-expressed by removal of DOX and Auxin and addition of Auxinole. Also at 56 hr, in ‘condition Il cells
RIF1 depletion was induced by addition of DOX and Auxin. 4 hr later (60 hr), both cell cultures were released from
RO-3306. After 4 hr (64 hr), cells were seeded in triplicate at 250/well in 6-well plates (condition | in medium
containing DOX + Auxinole and condition Il in medium containing DOX + Auxin) then incubated for 7 days after
which colonies were counted. mAC-RIF1 depletion and re-expression data is shown in Figure 2—figure
supplement 1. (C) Cell cycle progression in HCT116 mAC-RIF1 cells during the procedure shown in B.
Synchronisation was performed as in B using 1 uM Aphidicolin. Histograms show distribution of cellular DNA
content at the time indicated. Tables show % of cells in each cell cycle phase at the time indicated. (D) Effect on
colony formation efficiency of mAC-RIF1 depletion procedures with 1 uM Aphidicolin treatment: ‘condition I" and
‘condition II" cells were treated according to the procedure in B. RIF1+ and RIF1- correspond to control mAC-RIF1
cells in which RIF1 was either expressed or depleted throughout the procedure. Values shown are normalised to
the RIF1+ control. Plot shows the mean and range from two biological replicates, each plated in technical
triplicate. **p<0.01; ***p<0.001. See Figure 2—figure supplement 2C for individual plots.
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Figure 2—figure supplement 1. mAC-RIF1 depletion
and re-expression. (A) mAC-RIF1 depletion analysed by
flow cytometry. Cells were treated with 2 pg/ml DOX
and Auxinole for 24 hr (plot four from top; Auxinole
suppresses reduction in mAC-RIF1 fluorescence caused
by OsTIR1 induction with DOX only), then medium was
replaced with 2 pg/ml DOX and 500 uM Auxin for the
indicated time periods (plots 5-8). Plots 1-3
respectively show mClover signal in untagged cells,
and in mAC-RIF1 cells treated with no drug or DOX
only. Samples were taken at the indicated time points
and mClover signal analysed by flow cytometry. mAC-
RIF1 depletion was largely complete after 3 hr of Auxin
treatment, as assessed by comparison with a DOX +
Auxin 24 hr sample (seventh and eighth plots). (B)
Testing re-expression of mAC-RIF1 following a period
of depletion. RIF1 was first depleted by adding DOX
and Auxin for 24 hr. Cells were washed three times
after which Auxinole-containing medium was added.
Samples were taken at the indicated time points and
mClover signal analysed by flow cytometry. Based on
the kinetics of RIF1 depletion and re-expression, a 4 hr
window was allowed for complete depletion or re-
expression of RIF1.
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Figure 2—figure supplement 2. In asynchronous cycling cells, RIF1 is essential during and after drug treatment to protect against effects of replication
stress. (A) CFA comparing Aphidicolin sensitivity of HCT116 cells depleted for RIF1 and RIF1 KO cells. HCT116 mAC-RIF1 cells and HCT116 RIF1 KO
cells were seeded at low density, then the HCT116 mAC-RIF1 cells were treated with DOX and Auxin for 24 hr, before treatment of both cell lines with
Aphidicolin at concentrations indicated. Plot shows mean and standard deviation from one experiment, carried out in technical triplicate. (B)
Synchronisation of HCT116 mAC-RIF1 cells. Cells were arrested at G1 phase with Lovastatin for 24 hr ('G1 arrest’) then released with Mevalonic acid.
After 8 hr, RO-3306 was added to arrest cells in G2 phase (no Aphidicolin). 19 hr later (‘G2 arrest’), cells were released by washing out the RO-3306, and

sampled 4 hr later. Samples were taken at the indicated points through the experiment and DNA stained with Pl prior to flow cytometry analysis. Tables
Figure 2—figure supplement 2 continued on next page
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Figure 2—figure supplement 2 continued

show % of cells in each cell cycle phase at the time indicated. (C) Results of individual experiments testing effect on colony formation of mAC-RIF1
depletion during or after 1 uM Aphidicolin treatment, treated according to ‘condition I" or ‘condition II" procedures shown in Figure 2B. RIF1+ and
RIF1- correspond to control mAC-RIF1 cells with RIF1 either expressed or depleted throughout the experiment. Values were normalised to the RIF1+
condition. *p<0.05; ***p<0.001; ****1<0.0001. (D) Outline of procedure for testing effect of RIF1 depletion either during or after Aphidicolin treatment,
in asynchronous cultures. Cells were seeded at 250 cells/well in 6-well plates in the presence of DOX and Auxinole. On day 2, Aphidicolin was added,
and then removed on day 3. Cells were incubated for 7 days after which colonies were counted. For condition Il (treatment RIF1-/recovery RIF1+), RIF1
was depleted during the drug treatment period, with DOX and Auxin added to the medium 3 hr before Aphidicolin was added. 3 hr before the end of
the drug treatment, RIF1 was re-expressed for the recovery period by replacing medium with medium containing Auxinole. For condition IV (treatment
RIF1+/recovery RIF1-), DOX and Auxinole were maintained in the medium until 3 hr before the end of the drug treatment when it was replaced with
medium containing DOX and Auxin to induce RIF1 depletion for the recovery period. (E) Results of experiment outlined in D testing whether RIF1 is
needed during or after drug treatment to protect cells from replication stress. HCT116 mAC-RIF1 cells were depleted of RIF1 either during the 24 hr
Aphidicolin treatment (condition Ill) or during the recovery period (condition IV). For the ‘RIF1-" condition, RIF1 was depleted by DOX and Auxin
addition 24 hr before drug treatment. Experiment two is a duplicate experiment, except that a window of 4 hr was used for depletion and re-expression
of RIF1 Plot shows mean and standard deviation of technical triplicate.
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Figure 3. RIF1-L promotes resistance to Aphidicolin treatment but RIF1-S cannot. (A) RIF1 exon structure and
construction of HCT116 mAC-RIF1-L and mAC-RIF1-S cell lines. Constructs containing cDNA encoding the C-
terminal portion of either RIF1-L or RIF1-S were inserted at the end of exon 29 as illustrated, by CRISPR-mediated
integration of donor plasmids into the HCT116 mAC-RIF1 cell line. ‘N’ is Neomycin resistance gene. (B) Expression
Figure 3 continued on next page
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Figure 3 continued

of RIF1 in HCT116 mAC-RIF1, mAC-RIF1-L, mAC-RIF1-S and RIF1 KO cell lines. Whole cell extracts were harvested
for western blotting with anti-RIF1 antibody. Tubulin is shown as a loading control. (C) CFA comparing resistance
to Aphidicolin of mAC-RIF1, mAC-RIF1-L, mAC-RIF1-S, and RIF1-KO cell lines. Plot shows the mean and range
from two biological replicates. See Figure 3—figure supplement 2 for individual plots. (D) CFA comparing effects
of HEK293 GFP-RIF1-L and GFP-RIF1-S expression on Aphidicolin resistance. Endogenous RIF1 was depleted in all
samples by siRIF1 treatment prior to ectopic RIF1-L/S induction by DOX addition. Plot shows the mean and range
from two biological replicates. See Figure 3—figure supplement 3D for individual experiments. (E) Both RIF1-L
and RIF1-S can counteract MCM4 hyperphosphorylation caused by depletion of endogenous RIF1. For HEK293
cells, 24 hr after transfection with either siCon or siRIF1, DOX was added to the culture medium. 24 hr later,
chromatin-enriched protein fractions were prepared and analysed by western blotting with anti-MCM4 antibody.
Hyperphosphorylated MCM4 protein (MCM4-P) is detected based on its retarded mobility as indicated by bracket.
(F) DNA fibre assay to assess nascent DNA degradation. HEK293-derived cell lines were transfected with siCon or
siRIF1 to deplete endogenous RIF1. The following day, expression of the stably integrated GFP, GFP-RIF1-L and
GFP-RIF1-S was induced by addition of DOX. 2 days later cells were labelled with CldU then IdU, followed by
treatment with 2 mM hydroxyurea for 4 hr, after which the |dU:CldU ratio was measured in fibre analysis. Black
bars represent median value. 75 forks were analysed per sample. NS: not significant; ****p<0.0001. (G) lllustration
of RIF1 PP1-interaction motifs. To prevent PP1 interaction, critical residues in all three potential PP1 interaction
motifs were replaced with alanine, creating a RIF1-pp1bs allele as described (Hiraga et al., 2017). (H) Expression
of GFP-RIF1-pp1bs in HEK293 Flp-In T-Rex cells. 48 hr after transfection with siRIF1, DOX was added to the culture
medium. After 24 hr, expression was assessed by western blotting with anti-RIF1 antibody. Tubulin is shown as a
loading control. () CFA comparing effect of GFP-RIF1-L and GFP-RIF1-L-pp1bs expression on Aphidicolin
resistance. The CFA was carried out as in (D). Plot shows the mean and range from three biological replicates,
each carried out in technical triplicate. See Figure 3—figure supplement 5 for individual plots.
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Tissue %L %S
Adrenal Gland 63 37
Bone marrow 70 30

Brain 85 15

Bronchus 75 25

Cervix 75 25

Colon 64 36

Descending part of duodenum 72 28
Epididymis 74 26
Esophagus 71 29

Heart 83 17

Heart, Ventricle (left) 80 20
Heart, Ventricle (right) 76 24
Intestine (small) 75 25
Kidney 67 33

Larynx 65 35

Liver ND ND

Lung 77 23

Lymph node 69 31
Lymphocytes (peripheral blood) 68 32
Mammary gland 100 0

Muscle 62 8

Nasal mucosa 84 16

Optic nerve 85 15
Ovary 63 37
Oviduct 77 23
Pancreas 76 24
Penis 0 100
Pericardium 87 13
Pituitary 83 17
Placenta 63 37
Prostate 69 31

Retina 78 22

Salivary gland 78 22

Skin 64 36
Spinal cord 75 25
Spleen 70 30
Stomach ND ND

Testis 44 56

Thymus 60 40

Thyroid 82 18

Tongue ND ND

Tonsil 70 30

Trachea ND ND

Ureter 71 29

Urinary bladder 77 23

Uterus 81 19

Uvula 64 36

Vagina 78 22

Figure 3—figure supplement 1. RIF1 splice variants are expressed in vivo. RIF1 splice variants were amplified
from a human cDNA panel covering 48 major tissues, using primers LW030 and LWO031 that produce bands of 322
bp for RIF1-S and 400 bp for RIF1-L. The PCR products were analysed on a 2% agarose gel and the relative
abundance of RIF1-L and RIF1-S were calculated based on the band intensities using ImagelLab Software (Bio-

Rad). ND — not detected.
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Figure 3—figure supplement 2. HCT116 mAC-RIF1-L promotes resistance to Aphidicolin treatment but mAC-
RIF1-S cannot. Individual CFA experiments comparing resistance of mAC-RIF1, mAC-RIF1-L, mAC-RIF1-S, and

RIF1-KO cell lines to treatment with different Aphidicolin concentrations. Plots show mean and standard deviation
of technical triplicates.
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Figure 3—figure supplement 3. In HEK293-derived cells RIF1-L promotes resistance to Aphidicolin treatment but RIF1-S cannot. (A) lllustration of
DOX-controlled GFP-RIF1-L and GFP-RIF1-S cDNA constructs. Following siRNA-mediated depletion of endogenous RIF1, splice variant-specific

Figure 3—figure supplement 3 continued on next page
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Figure 3—figure supplement 3 continued

expression of RIF1 is induced by the addition of 1 pg/ml DOX. (B) Expression of endogenous RIF1, or GFP-RIF1-L and GFP-RIF1-S, in cells treated with
siControl or siRIF1. DOX was added to the culture medium 24 hr before harvesting and preparation of whole cell extracts for western blotting. The
same protein samples are shown probed with anti-RIF1 (top), anti-GFP (middle), or loading control anti-tubulin (bottom). (C) Modified CFA. On day 1,
GFP-RIF1-L and GFP-RIF1-S cells were transfected with siRIF1 or non-targeting control siRNA. On day 3, cells were seeded with DOX to induce
transcription of siRNA-resistant GFP-RIF1-L or GFP-RIF1-S constructs. On day 4, Aphidicolin was added then removed on day 5. Cells were incubated
for a further 7 days then colonies counted on day 12. (D) Individual CFA experiments comparing effects of GFP-RIF1-L and GFP-RIF1-S expression on
Aphidicolin resistance. Experiment was carried out as in C, with Aphidicolin treatment at concentrations indicated. Plots show mean and standard
deviation of technical triplicate. (E) CFA comparing effects of HEK293 GFP (siControl), HEK293 GFP-RIF1-L (siRIF1) and GFP-RIF1-S (siRIF1) expression
on Aphidicolin resistance. Experiment was carried out as in C, with Aphidicolin treatment at concentrations indicated. Plot shows mean and standard
deviation. (F) CFA comparing effects of Hydroxyurea on HEK293-derived cells expressing only GFP-RIF1-L or only GFP-RIF1-S in place of endogenous
RIF1. Experiment was carried out as in C, but replacing Aphidicolin with Hydroxyurea treatment at concentrations indicated. Plot shows mean and
standard deviation of technical triplicate.

Watts et al. eLife 2020;9:e58020. DOI: https://doi.org/10.7554/eLife.58020 15 of 24


https://doi.org/10.7554/eLife.58020

e Llfe Research article

Cell Biology | Chromosomes and Gene Expression

92 W
NN
A NN
Q Q ’ ’
N '\fo \Né( Cf’( QQ Cf)(Q
& & &L .
cf'2§ \@ cf’2> cf'2§ oL SI-EIH
& , - - - siCon
@V' & {\? @V' E + + o+ +  DOX
p-353-MCM2—>“ & = - ; R
Lamin B1 - e o o= i Pppp—
HCT116 HEK293
B
20
D
N RN
& K K
154 ns & @ &N
g ° g & NS
E ® o, o°
B 101 P Y e v . o
2 Osﬁo
s .
= % oo N Pn s @8 (Lamin B
54 % °°3e
08%0 A
& e’
0 i .. .
\Q\ \’\’ N
£ & &
& <
C
mAC-RIF1 mAC-RIF1-L mAC-RIF1-S RIF1 KO
D
©
i}
> il
DNA content

Figure 3—figure supplement 4. Replication fork speed, bulk DNA synthesis levels and replisome density are similar in RIF1-L and RIF1-S. (A) Both
RIF1-L and RIF1-S can suppress MCM2 hyperphosphorylation caused by depletion of endogenous RIF1. In HEK293-derived cells, 24 hr after transfection
with either siCon or siRIF1, DOX was added to the culture medium to induce RIF1-L or RIF1-S. 24 hr later, chromatin-enriched protein fractions were
prepared and analysed by western blotting with anti-p-553-MCM2 antibody. Hyperphosphorylated MCM2 is detected based on a specific p-S53-MCM2
band (indicated by arrow), with the phosphorylated form running faster than bulk MCM2. (B) HEK293-derived cell lines were transfected with siControl
or siRIF1, then 24 hr later DOX was added to induce expression of GFP constructs. 2 days after DOX induction cells were labelled with CIdU (20 min)
then IdU (20 min) and DNA fibre analysis was performed. CldU tract length shown in the graph represents a measure of fork speed. At least 125 forks
were analysed per sample. (C) Bulk DNA synthesis analysed in HCT116-derived cell lines. Asynchronously growing cells were pulsed with EdU for 15
min before fixing and analysis by flow cytometry. Contour plots show EdU signal plotted against DAPI content. (D) PCNA loading on chromatin
suggests similar replisome density in cells containing only RIF1-L or only RIF1-S. Chromatin-enriched protein fractions were prepared from HCT116-
derived cells for western blotting with anti-PCNA antibody. Lamin B1 is shown as a loading control.
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Figure 3—figure supplement 5. RIF1-L resistance to Aphidicolin treatment is largely independent of PP1 interaction. Individual CFA experiments

comparing effect of GFP-RIF1-L and GFP-RIF1-L-pp1bs expression on Aphidicolin resistance. The CFA was carried out as in Figure 3—figure
supplement 3C. Plots show mean of technical triplicates and standard deviation.
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Figure 4. Both RIF1-L and RIF1-S localise to replication stress-induced chromosome bridges. (A) (i) Representative
images showing PICH and mAC-RIF1 localised at UFBs induced by ICRF-193 treatment of HCT116 cells containing
only RIF1-L (upper panels) or RIF1-S (lower panels) isoforms. Yellow arrowheads indicate UFBs. Scale bars = 5 um.
(i) Left: Fraction of anaphase HCT116 cells with at least one UFB after treatment with Aphidicolin or ICRF-193. At
least 23 anaphase cells were imaged for each sample. Right: % of ICRF-193-induced UFBs with colocalised RIF1.
Cells were treated with 1 uM Aphidicolin for 24 hr then released for 12 hr before mitotic enrichment and fixation,
or with 0.1 uM ICRF-193 for 30 min before mitotic enrichment and fixation. (B) (i) Representative images showing
mAC-RIF1 at localised at chromosome bridges induced by Aphidicolin treatment of HCT116 cells containing only
RIF1-L (upper panels) or RIF1-S (lower panels) isoforms. Scale bars = 5 um. (i) Left: Fraction of anaphase HCT116
cells with a chromosome bridge after treatment as described in A(ii). At least 23 anaphase cells were imaged for
each sample. Right: % of Aphidicolin-induced chromosome bridges with colocalised RIF1.
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Figure 4—figure supplement 1. Cells lacking RIF1
show neither elevated chromatin breaks nor altered
MiDAS after Aphidicolin treatment. (A) Number of
breaks (including gaps) per mitotic chromosome in
HCT116 RIF1 WT and RIF1 KO cells, in untreated cells
and after Aphidicolin treatment. A minimum of 34
metaphase spreads were counted per sample.

NS = not significant. (B) Number of MiDAS sites
(represented by EdU foci at chromosomes) per
chromosome in HCT116 RIF1 WT and RIF1 KO cells in
untreated cells and after Aphidicolin treatment. A
minimum of 42 metaphase spreads were counted per

sample. NS = not significant.
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Figure 5. RIF1-L preferentially localises to 53BP1 protective nuclear bodies and promotes their formation. (A)
Representative images showing 53BP1 nuclear bodies and RIF1 foci in HCT116 cell lines. Cells were treated with 1
UM Aphidicolin for 24 hr then released for 12 hr before fixation. In total, a minimum of 132 cells were analysed per
sample. Scale bar = 2 um. (B) Number of cells with 4 or more 53BP1 nuclear bodies in cells either untreated or
treated with Aphidicolin as in A. Plot shows the mean and range from three independent experiments. *p<0.05;
***5<0.001. See Figure 5—figure supplement 1C for plots showing distribution of 53BP1 foci per cell. (C)
Number of 53BP1 nuclear bodies colocalised with RIF1 foci per cells in untreated and Aphidicolin-treated HCT116
cells. Plot shows the mean and range from three biological replicates. ****p<0.0001. (D) Mean distribution of
53BP1 NBs in U20S cells treated as in A from three biological replicates. In total, a minimum of 140 cells were
analysed per sample. See Figure 5—figure supplement 1D for individual plots. (E) lllustration of RIF1-L and -S
isoform functions.
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Figure 5—figure supplement 1. Distribution of 53BP1 nuclear bodies after Aphidicolin treatment. (A) 53BP1 protein level in HCT116-derived cell lines.
Whole cell extracts were harvested for western blot analysis with anti-53BP1 antibody. Tubulin is shown as a loading control. (B) Representative images

Figure 5—figure supplement 1 continued on next page

Watts et al. eLife 2020;9:€58020. DOI: https://doi.org/10.7554/eLife.58020

22 of 24


https://doi.org/10.7554/eLife.58020

e Llfe Research article

Figure 5—figure supplement 1 continued

Cell Biology | Chromosomes and Gene Expression

of CyclinA2 staining in experiment shown in Figure 5A. Nuclei whose boundaries marked by white dotted lines correspond to those in the panels of
Figure 5A. Apparent magenta foci in CyclinA2-negative nuclei represent bleed-through from channel used for 53BP1 visualisation. Scale bar = 5 uM.
(C) Distribution of the number of 53BP1 NBs per cell as a % of the cell population, from same cultures as in Figure 5A. Plots show mean and range
from biological replicates. (D). Distribution of 53BP1 NBs in U20S cells treated as in Figure 5A.
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Figure 5—figure supplement 2. Colocalisation of 53BP1 with RIF1-L requires TopBP1. (A) Confirmation of siTopBP1 efficacy by western blotting four
days after siRNA transfection. Whole cell protein extracts analysed with anti-TopBP1 antibody. Ponceau S staining shown as a loading control. (B)
Number of 53BP1 nuclear bodies colocalised with RIF1 foci per cell, in TopBP1+ and siTopBP1-treated HCT116 cells. Plots show the mean and range
from three (TopBP1+) or two (siTopBP1) biological replicates. Data for TopBP1+ taken from the untreated condition in the experiment shown in
Figure 5. In total, a minimum of 92 cells were analysed per sample (siTopBP1 data). *p<0.05. NS = not significant.
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