











Figure S6. Genome-wide correlation of DNA repetitive elements and histone yH2AX in
HelLa cells. (a) Spearman’s rho correlation matrices between DNA repetitive elements and
yH2AX abundance before and after ionizing radiation. The matrices have been produced by
normalizing the yH2AX ChIP sequencing abundance over the input (left) or the
corresponding non-phosphorylated H2AX histone (right). Data are from >290,000 genomic
intervals with P < 2.2 x 10" (b) Spearman’s rho correlation coefficients from data
normalized over H2AX as a function of their matched coefficient normalized over the input.
Normalization over H2AX or over input shows only minor differences (Pearson’s coefficient:

0.91).
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Figure S7. Genomic repetitive and non-B DNA elements, and yH2AX histone
distributions. Exemplary genomic (top) Alu and LINE1, (mid) G-quadruplex and cruciform
motifs and (bottom) yH2AX distributions in 10 kbp intervals from HelLa cells. For the latter,
the histone modification abundance at 0.5, 3 and 24 hours post ionizing radiation is shown.
For Alu and LINE1 elements as well as for G-quadruplex and cruciform motifs, the number of
elements per interval is shown. All tracks were smoothed using a moving average of 10

intervals.
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Figure S8: Relation of repetitive DNA elements to non-B DNA elements. Spearman’s
rho correlation matrix. The number of each repetitive or non-B DNA element copies is
computed in each 10 kb genomic interval. The correlation coefficient is then calculated. Data
are from >290,000 genomic intervals. For each correlation, P < 2.2 x 107°. Highlighted Alu
and L1 repetitive elements are arbitrarily chosen to define chromatin compartments with

opposing chromatin features, and are further investigated in FISH experiments.
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Figure S9: Correlation of histone H2AX and repetitive DNA elements before and



during the DDR by FISH. (a) Schematics of the experiment. HeLa cells were sham-
irradiated or irradiated with 2 Gy X-rays and incubated for 0.5, 3 and 24 hours. H2AX
immunofluorescence and probe hybridization were performed before confocal imaging. (b)
(left) Representative confocal micrographs of HelLa cells depicting the DAPI, Alu elements
and H2AX inverted grey channels, at the indicated times. Merge is shown in pseudo-colors.
Scale bar: 5 pm. (right) Colocalization analysis of FISH and H2AX signals via Hceefficent and
Pearson’s correlation coefficient as indicated. Error bars show the standard error of the
mean. Data are from three independent experiments. n: combined total number of cells
analyzed. sd: standard deviation. (c) and (d) represent the same as in (b) for L1 and satellite

I, respectively.




Figure S10
a DAPI Alu YH2AX

time post IR

b YH2AX
-
= i
[=
=]
4
ves -
e
x
7
o
-3 -
Q E d
E adl
=
c DAPI satellite IlI YH2AX merge
: 68 ,’.g . o
=] . .
Y
.‘l
I : -
4
2 g
o :
o -
o E . ’
E
P
',#"fl? ~
E ‘V?‘ ¥ . d




Figure S10. Complete DNA repair kinetics of repetitive DNA elements analyzed by
FISH. (a) Representative confocal images of HelLa cells depicting the DAPI, Alu elements
and YH2AX as inverted grey channels, before irradiation (top) and at the three time-points
post IR. Merge is also shown in pseudo-colors. Scale bar: 5 ym. (b) and (c) represent the

same as in (a) for L1 and satellite I, respectively.
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Figure S11: DNA repair kinetics of murine major satellite DNA elements analyzed by
FISH. (a) Representative confocal images of C2C12 mouse myoblast cells depicting the
DAPI, major satellite elements and YH2AX as inverted grey channels, before and at the three
time-points post IR. Merge is shown in pseudo-colors. Scale bar: 5 pm. (b) (left) Relative
change of major satellite fraction in YH2AX foci. (right) Relative change of YH2AX intensity in



segmented major satellite regions. Data are normalized to the median of the 0.5 h time-
point. Boxes represent median, 2" and 3" quartile. Whiskers are three times the
interquartile distance. Data are from three independent experiments. n: combined total
number of cells analyzed. sd: standard deviation.





