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Distances between XRCC1 foci and replication measured in confocal and SIM super-

resolution images

A Early S Middle S Late S
e o .
T = -
S 71 XRCC1toPCNA XRCCTIoPCNA| ) XRCC1to PCNA
. - =
g 1
S =

100 100/
50 50|
i) L
| I S R R T T E]
300,

300
8 = 250
= E 20 PCHNA to XRCC1 PCNA to XRCCA1 - PCNA to XRCC1
O 5 19 100 I 100
o) 500
A ——
5 I T B R S L S 5
Distance [pum] Distance [um]
1209 al 8 ] = a1 [
=
=4
g . . . -
00 200) 66 %
[
L = far - w- —
B  160] | 160 160
g 140 XRCC1 to PCNA 140 XRCC1 to PCNA 140 XRCC1 to PCNA
120 120 120
£ 1o 20 0]
= = a0 an)
~ o« 60 60
g uL [ o
L = znhl 20
qZ( L I TR B [ et
O L60) 160/ 160/
e % 140 PCNA to XRCC1 140 PCNA to XRCC1 140 PCNA to XRCC1
€ 0 | 120,
£ 100 100 100
Z ® a0 a0
& I 60/
g a0 a0
= IL 20 20|
%) | s L T A R T T
o Distance [pm] Distance [um] Distance [pm]
A = 160 | s
E 140 XRCC1 to EdU | 140/ XRCC1 to EdU
120 120/
= 100 100
ER an
st 50
S« a0)
SE oy e
= UZ SR T B R A
w o 160] [ 1 160] T
€ EdUto XRCC1| 1y EdU to XRCC1
£ 10 120
= w0 | 1oof
Er a
= 6 50|
S« [
T 20
T e R T L 2 T

Supplementary Figure 3. Histograms of the distances measured from
XRCCI foci to the nearest, neighboring replication site (red) and from
replication sites to the nearest XRCC1 focus, for the three substages
of S-phase (early, middle and late)(A), and representative examples of
histograms of such distances measured in 3D SIM super-resolution
images of XRCC1 and replication (detected via PCNA or an
incorporated precursor EAU) (B). The presented analysis was
performed for the cells expressing fluorescently labeled proteins.

A. The shapes of the histograms and proportions of foci located in
close proximity (bar charts) in subphases of S indicate that the
proximity of XRCC1 foci and replication sites is preserved (red
histograms), and that a large proportion of replication sites have a
neighboring XRCC1 focus throughout the whole S-phase, that is
during replication of eu- as well as heterochromatin,

B. Each histogram illustrates the distances from XRCCI to
replication (red) and replication to XRCCI (green) measured in five,
individual representative 3D super-resolution (3D SIM) image stacks.
The shapes of these histograms demonstrate the general nature of the
spatial patterns and correlations between the positions of replication
sites and XRCCI foci. Two maxima in these histograms indicate that
there are two subpopulations of XRCC1 foci and two subpopulations
of replication foci. XRCClI foci of a large subpopulation are located
very close to the sites of active replication (presumably groups of
replication forks). Foci of the other smaller group have no adjacent
replication regions, these foci likely represent stress bodies formed
afar of the sites of DNA damage, as described in (1).

The images and time-lapse recordings of cells fluorescently labeled
for XRCC1 and DNA replication revealed a close proximity rather
than a full overlap of the foci of the two types. Only 10% of XRCC1
foci were found within a distance shorter than 100 nm from the
nearest replication site (Fig. 2A), yet most of the barycenters of
replication and repair foci were separated by a distance of 200 - 400
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nm (Fig. 2AB). Almost no cases of a full overlap between XRCC1
and replication were detected, as demonstrated by the left end (short distances) of the histograms shown in Fig. 2. Preliminary
estimates revealed that the number of mRFP-XRCC1 molecules in individual repair foci reached at least a few hundred (estimated as

in (2)).

Quantitative analysis of the distances measured from XRCC1 foci to the nearest replication sites, as presented in Fig. 2, represents an
average measured for the whole S-phase. We also performed such analyses, based on 3D confocal images of replicating cells, for the
three substages of S-phase separately. These analyses confirmed that the spatial association between XRCC1 foci and replication
regions occurs throughout the whole S-phase (Suppl. Fig. 3A).

The notion of proximity without overlap between XRCCI1 foci and replication regions was confirmed by analyzing 3D SIM super-
resolution images. The shapes of histograms of distances measured from barycenters of XRCC1 foci to barycenters of the nearest
replication sites (detected via PCNA or EdU) (Suppl. Fig. 3B, red histograms) confirm that XRCCI1 foci are rarely formed afar of
replication regions. The shapes of histograms of distances measured from barycenters of replication regions to barycenters of the
nearest XRCC1 foci (green) show the presence of a subpopulation of damaged replication sites accompanied by an XRCCI1 focus,
and a population of replication sites with no accompanying XRCC1 focus, suggesting that there was no DNA damage at these sites
(Suppl. Fig. 3B, green histograms).
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