
Supplemental Figure S5. Demembranated frog sperm is remodeled upon incubation in egg extract.
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Figure: TADs in xenopus sperm.

sperm dem. sperm XEE 60min

Figure. TADs in xenopus sperm.
a) Hi-C matrices for xenopus samples in the chr1S:96-106Mb region, at 25 kb resolution. TADs called using HOMER
are shown on the upper triangle for each condition. Balanced matrices are shown, using Juicebox.
b) Number of TADs called for the samples in a).
c) TAD length distribution for the samples in a).
d) The insulation score profile around TAD boundaries called in the XL177 sample, for the same samples as in a).
e) Aggregate contact frequencies around the 372 250-350 kb long TADs and 135 550-650kb long TADs called in
XL177 sample, for the samples in a) (top: coverage-corrected, bottom: coverage-and-distance-corrected).
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Figure: TADs in xenopus sperm.
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Figure. TADs in xenopus sperm.
a) Hi-C matrices for xenopus samples in the chr1S:96-106Mb region, at 25 kb resolution. TADs called using HOMER
are shown on the upper triangle for each condition. Balanced matrices are shown, using Juicebox.
b) Number of TADs called for the samples in a).
c) TAD length distribution for the samples in a).
d) The insulation score profile around TAD boundaries called in the XL177 sample, for the same samples as in a).
e) Aggregate contact frequencies around the 372 250-350 kb long TADs and 135 550-650kb long TADs called in
XL177 sample, for the samples in a) (top: coverage-corrected, bottom: coverage-and-distance-corrected).
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Figure: TADs in xenopus sperm.
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Figure. TADs in xenopus sperm.
a) Hi-C matrices for xenopus samples in the chr1S:96-106Mb region, at 25 kb resolution. TADs called using HOMER
are shown on the upper triangle for each condition. Balanced matrices are shown, using Juicebox.
b) Number of TADs called for the samples in a).
c) TAD length distribution for the samples in a).
d) The insulation score profile around TAD boundaries called in the XL177 sample, for the same samples as in a).
e) Aggregate contact frequencies around the 372 250-350 kb long TADs and 135 550-650kb long TADs called in
XL177 sample, for the samples in a) (top: coverage-corrected, bottom: coverage-and-distance-corrected).
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Figure: TADs in xenopus sperm.
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Figure. TADs in xenopus sperm.
a) Hi-C matrices for xenopus samples in the chr1S:96-106Mb region, at 25 kb resolution. TADs called using HOMER
are shown on the upper triangle for each condition. Balanced matrices are shown, using Juicebox.
b) Number of TADs called for the samples in a).
c) TAD length distribution for the samples in a).
d) The insulation score profile around TAD boundaries called in the XL177 sample, for the same samples as in a).
e) Aggregate contact frequencies around the 372 250-350 kb long TADs and 135 550-650kb long TADs called in
XL177 sample, for the samples in a) (top: coverage-corrected, bottom: coverage-and-distance-corrected).
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Figure: TADs in xenopus sperm.
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Figure. TADs in xenopus sperm.
a) Hi-C matrices for xenopus samples in the chr1S:96-106Mb region, at 25 kb resolution. TADs called using HOMER
are shown on the upper triangle for each condition. Balanced matrices are shown, using Juicebox.
b) Number of TADs called for the samples in a).
c) TAD length distribution for the samples in a).
d) The insulation score profile around TAD boundaries called in the XL177 sample, for the same samples as in a).
e) Aggregate contact frequencies around the 372 250-350 kb long TADs and 135 550-650kb long TADs called in
XL177 sample, for the samples in a) (top: coverage-corrected, bottom: coverage-and-distance-corrected).
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Figure: TADs in xenopus sperm.
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Figure. TADs in xenopus sperm.
a) Hi-C matrices for xenopus samples in the chr1S:96-106Mb region, at 25 kb resolution. TADs called using HOMER
are shown on the upper triangle for each condition. Balanced matrices are shown, using Juicebox.
b) Number of TADs called for the samples in a).
c) TAD length distribution for the samples in a).
d) The insulation score profile around TAD boundaries called in the XL177 sample, for the same samples as in a).
e) Aggregate contact frequencies around the 372 250-350 kb long TADs and 135 550-650kb long TADs called in
XL177 sample, for the samples in a) (top: coverage-corrected, bottom: coverage-and-distance-corrected).
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Figure. TADs in mouse sperm.
a) Hi-C matrices for mouse sperm from this study (sperm), compared to mouse sperm by Jung et al. 2019
(sperm Jung 2019), mouse sperm by Vara et al. 2019 (sperm Vara 2019) and CH12LX cells by Rao et al. (CH12LX),
in the region chr3:67-77Mb at 25kb resolution.
b) Number of TADs called for the samples in a).
c) TAD length distribution for the samples in a).
d) The insulation score profile around TAD boundaries called in CH12LX cells, for the same samples as in a).
e) Aggregate contact frequencies around the 203 250-350 kb long TADs (left) and 70 550-650kb long TADs (right)
called in the CH12LX sample, for the samples in a) (top: coverage-corrected, bottom: coverage-and-distance-
corrected).
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Figure: TADs in xenopus sperm.

sperm dem. sperm XEE 60min

Figure. TADs in xenopus sperm.
a) Hi-C matrices for xenopus samples in the chr1S:96-106Mb region, at 25 kb resolution.  TADs called using HOMER
are shown on the upper triangle for each condition.  Balanced matrices are shown, using Juicebox.
b) Number of TADs called for the samples in a).
c) TAD length distribution for the samples in a).
d) The insulation score profile around TAD boundaries called in the XL177 sample, for the same samples as in a).
e) Aggregate contact frequencies around the 372 250-350 kb long TADs and 135 550-650kb long TADs called in
XL177 sample, for the samples in a) (top: coverage-corrected, bottom: coverage-and-distance-corrected).
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Figure: TADs in xenopus sperm.
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Figure. TADs in xenopus sperm.
a) Hi-C matrices for xenopus samples in the chr1S:96-106Mb region, at 25 kb resolution.  TADs called using HOMER
are shown on the upper triangle for each condition.  Balanced matrices are shown, using Juicebox.
b) Number of TADs called for the samples in a).
c) TAD length distribution for the samples in a).
d) The insulation score profile around TAD boundaries called in the XL177 sample, for the same samples as in a).
e) Aggregate contact frequencies around the 372 250-350 kb long TADs and 135 550-650kb long TADs called in
XL177 sample, for the samples in a) (top: coverage-corrected, bottom: coverage-and-distance-corrected).
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Figure: TADs in xenopus sperm.
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Figure. TADs in xenopus sperm.
a) Hi-C matrices for xenopus samples in the chr1S:96-106Mb region, at 25 kb resolution.  TADs called using HOMER
are shown on the upper triangle for each condition.  Balanced matrices are shown, using Juicebox.
b) Number of TADs called for the samples in a).
c) TAD length distribution for the samples in a).
d) The insulation score profile around TAD boundaries called in the XL177 sample, for the same samples as in a).
e) Aggregate contact frequencies around the 372 250-350 kb long TADs and 135 550-650kb long TADs called in
XL177 sample, for the samples in a) (top: coverage-corrected, bottom: coverage-and-distance-corrected).
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Figure: TADs in xenopus sperm.
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Figure. TADs in xenopus sperm.
a) Hi-C matrices for xenopus samples in the chr1S:96-106Mb region, at 25 kb resolution.  TADs called using HOMER
are shown on the upper triangle for each condition.  Balanced matrices are shown, using Juicebox.
b) Number of TADs called for the samples in a).
c) TAD length distribution for the samples in a).
d) The insulation score profile around TAD boundaries called in the XL177 sample, for the same samples as in a).
e) Aggregate contact frequencies around the 372 250-350 kb long TADs and 135 550-650kb long TADs called in
XL177 sample, for the samples in a) (top: coverage-corrected, bottom: coverage-and-distance-corrected).
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Figure: TADs in xenopus sperm.
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Figure. TADs in xenopus sperm.
a) Hi-C matrices for xenopus samples in the chr1S:96-106Mb region, at 25 kb resolution.  TADs called using HOMER
are shown on the upper triangle for each condition.  Balanced matrices are shown, using Juicebox.
b) Number of TADs called for the samples in a).
c) TAD length distribution for the samples in a).
d) The insulation score profile around TAD boundaries called in the XL177 sample, for the same samples as in a).
e) Aggregate contact frequencies around the 372 250-350 kb long TADs and 135 550-650kb long TADs called in
XL177 sample, for the samples in a) (top: coverage-corrected, bottom: coverage-and-distance-corrected).
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Figure: Loops in xenopus sperm.

sperm dem. sperm XEE 60min

Figure. Loops in xenopus sperm.
a) Hi-C matrices for xenopus samples in the chr1S:96-106Mb region, at 25 kb resolution. Loops called using Juicer tools v22.01
are shown on the upper triangle for each condition. Balanced matrices are shown, using Juicebox.
b) Number of loops called for the samples in a).
c) Loop length distribution for the samples in a).
d) 
e) Aggregate contact frequencies around the 479 250-350 kb long loops and 109 550-650kb long loops called in
XL177 sample, for the samples in a) (top: coverage-corrected, bottom: coverage-and-distance-corrected).
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Figure. Loops in xenopus sperm.
a) Hi-C matrices for xenopus samples in the chr1S:96-106Mb region, at 25 kb resolution. Loops called using Juicer tools v22.01
are shown on the upper triangle for each condition. Balanced matrices are shown, using Juicebox.
b) Number of loops called for the samples in a).
c) Loop length distribution for the samples in a).
d) 
e) Aggregate contact frequencies around the 479 250-350 kb long loops and 109 550-650kb long loops called in
XL177 sample, for the samples in a) (top: coverage-corrected, bottom: coverage-and-distance-corrected).
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1,397737

235

131

154

93

132
XL177

whole cells

XL177 nuclei
in PBS

XL177
nuclei in XEE

Called TADs are strongly overlapping.

Called compartments are very similar.

2S

2S

70
 M

B
80

 M
B

90
 M

B
10

0 
M

B

comp.

70 MB 80 MB 90 MB 100 MB

2S

2S

70
 M

B
80

 M
B

90
 M

B
10

0 
M

B

comp.

70 MB 80 MB 90 MB 100 MB

2S

2S

70
 M

B
80

 M
B

90
 M

B
10

0 
M

B

comp.

70 MB 80 MB 90 MB 100 MB

wc
PBS XEE

XEE

0.93 0.93
0.97

Pearson R of
HOMER TAD scores

XL177 whole cells XL177 nuclei in PBS XL177 nuclei in XEE
Pearson R of

HOMER comp.scores

wc
PBS XEE

XEE

TODOTODO
TODO

2,1322,164

678

517

1,700

1,566

613
XL177

whole cells

XL177 nuclei
in PBS

XL177
nuclei in XEE

Loops also show a fair overlap.

Pearson R of
HOMER loop scores

wc
PBS XEE

XEE

0.93--- 0.93
0.97

XL-177 nuclei 
crosslinked in PBS

XL-177 
crosslinked as whole cells

1S

1S

94
,0

00
 K

B
96

,0
00

 K
B

98
,0

00
 K

B
10

0,
00

0 
K

B
10

2,
00

0 
K

B
10

4,
00

0 
K

B

94,000 KB 96,000 KB 98,000 KB 100,000 KB 102,000 KB 104,000 KB

1S

1S

94
,0

00
 K

B
96

,0
00

 K
B

98
,0

00
 K

B
10

0,
00

0 
K

B
10

2,
00

0 
K

B
10

4,
00

0 
K

B

94,000 KB 96,000 KB 98,000 KB 100,000 KB 102,000 KB 104,000 KB

1S

1S

94
,0

00
 K

B
96

,0
00

 K
B

98
,0

00
 K

B
10

0,
00

0 
K

B
10

2,
00

0 
K

B
10

4,
00

0 
K

B

94,000 KB 96,000 KB 98,000 KB 100,000 KB 102,000 KB 104,000 KB

0

0.1

0.2

0.3

0.4

0.5

1kb 10kb 100kb 1Mb 10Mb 100Mb

co
nt

ac
t f

re
qu

en
cy

distance

XL177 whole cells
XL177 nuclei in PBS
XL177 nuclei in XEE

0.
0

0.
5

1.
0

1.
5

2.
0

2.
5

XL
17

7 
w

ho
le

 c
el

ls

XL
17

7 
nu

cl
ei

 in
 P

BS

XL
17

7 
nu

cl
ei

 in
 X

EE

sample

TA
D

 s
iz

e 
(M

b)

sample
XL177 whole cells
XL177 nuclei in PBS
XL177 nuclei in XEE

whole cells nuclei in PBS nuclei in XEE

TAD scores are highly correlated, differences could be due to thresholding and noise.

1,397737

235

131

154

93

132
XL177

whole cells

XL177 nuclei
in PBS

XL177
nuclei in XEE

Called TADs are strongly overlapping.

Called compartments are very similar.

2S

2S

70
 M

B
80

 M
B

90
 M

B
10

0 
M

B

comp.

70 MB 80 MB 90 MB 100 MB

2S

2S

70
 M

B
80

 M
B

90
 M

B
10

0 
M

B

comp.

70 MB 80 MB 90 MB 100 MB

2S

2S

70
 M

B
80

 M
B

90
 M

B
10

0 
M

B

comp.

70 MB 80 MB 90 MB 100 MB

wc
PBS XEE

XEE

0.93 0.93
0.97

Pearson R of
HOMER TAD scores

XL177 whole cells XL177 nuclei in PBS XL177 nuclei in XEE
Pearson R of

HOMER comp.scores

wc
PBS XEE

XEE

TODOTODO
TODO

2,1322,164

678

517

1,700

1,566

613
XL177

whole cells

XL177 nuclei
in PBS

XL177
nuclei in XEE

Loops also show a fair overlap.

Pearson R of
HOMER loop scores

wc
PBS XEE

XEE

0.93--- 0.93
0.97

1S

1S

94
,0

00
 K

B
96

,0
00

 K
B

98
,0

00
 K

B
10

0,
00

0 
K

B
10

2,
00

0 
K

B
10

4,
00

0 
K

B

94,000 KB 96,000 KB 98,000 KB 100,000 KB 102,000 KB 104,000 KB

1S

1S

94
,0

00
 K

B
96

,0
00

 K
B

98
,0

00
 K

B
10

0,
00

0 
K

B
10

2,
00

0 
K

B
10

4,
00

0 
K

B

94,000 KB 96,000 KB 98,000 KB 100,000 KB 102,000 KB 104,000 KB

1S

1S

94
,0

00
 K

B
96

,0
00

 K
B

98
,0

00
 K

B
10

0,
00

0 
K

B
10

2,
00

0 
K

B
10

4,
00

0 
K

B

94,000 KB 96,000 KB 98,000 KB 100,000 KB 102,000 KB 104,000 KB

0

0.1

0.2

0.3

0.4

0.5

1kb 10kb 100kb 1Mb 10Mb 100Mb

co
nt

ac
t f

re
qu

en
cy

distance

XL177 whole cells
XL177 nuclei in PBS
XL177 nuclei in XEE

0.
0

0.
5

1.
0

1.
5

2.
0

2.
5

XL
17

7 
w

ho
le

 c
el

ls

XL
17

7 
nu

cl
ei

 in
 P

BS

XL
17

7 
nu

cl
ei

 in
 X

EE

sample

TA
D

 s
iz

e 
(M

b)

sample
XL177 whole cells
XL177 nuclei in PBS
XL177 nuclei in XEE

whole cells nuclei in PBS nuclei in XEE

TAD scores are highly correlated, differences could be due to thresholding and noise.

1,397737

235

131

154

93

132
XL177

whole cells

XL177 nuclei
in PBS

XL177
nuclei in XEE

Called TADs are strongly overlapping.

Called compartments are very similar.

2S

2S

70
 M

B
80

 M
B

90
 M

B
10

0 
M

B

comp.

70 MB 80 MB 90 MB 100 MB

2S

2S

70
 M

B
80

 M
B

90
 M

B
10

0 
M

B

comp.

70 MB 80 MB 90 MB 100 MB

2S

2S

70
 M

B
80

 M
B

90
 M

B
10

0 
M

B

comp.

70 MB 80 MB 90 MB 100 MB

wc
PBS XEE

XEE

0.93 0.93
0.97

Pearson R of
HOMER TAD scores

XL177 whole cells XL177 nuclei in PBS XL177 nuclei in XEE
Pearson R of

HOMER comp.scores

wc
PBS XEE

XEE

TODOTODO
TODO

2,1322,164

678

517

1,700

1,566

613
XL177

whole cells

XL177 nuclei
in PBS

XL177
nuclei in XEE

Loops also show a fair overlap.

Pearson R of
HOMER loop scores

wc
PBS XEE

XEE

0.93--- 0.93
0.97

10
2M

b
99

M
b

96
M

b

96Mb 99Mb 102Mb

10
2M

b
99

M
b

96
M

b

96Mb 99Mb 102Mb

10
2M

b
99

M
b

96
M

b

96Mb 99Mb 102Mb

frog sperm 
demembranated 
pronuclei 60’ 
pronuclei 140’ 
pronuclei 140’ +CTCF 
XL-177



Supplemental Figure S5. Demembranated frog sperm is remodeled upon incubation in egg extract. 
(A) Confocal microscopy of demembranated frog sperm in Xenopus egg extract after 60’ (pronuclei 60’) or 140’ (pronuclei 140’) used for Hi-C analysis. Nuclei were stained with 

Hoechst to visualize DNA and Nile red to visualize the nuclear membrane 
(B) Number of corner peaks called for demembranated frog sperm, pronuclei 60’, pronuclei 140’, pronuclei 140’ with addition of 50 nM CTCF protein and frog XL-177 cells 
(C) TAD size distribution for the same samples as in (B) 
(D) Aggregate contact frequencies (coverage and distance corrected) around the 135 550-650 kb long TADs called in XL-177 cells, for the same samples as in (B) 
(E) Aggregate contact frequencies (coverage and distance corrected) around the 372 250-350 kb long TADs called in XL-177 cells, for the same samples as in (B) 
(F) Corner peak size distribution for the same samples as in (B) 
(G) Aggregate contact frequencies (coverage and distance corrected) around the 109 550-650 kb long corner peaks called in XL-177 cells, for the same samples as in (B) 
(H) Aggregate contact frequencies (coverage and distance corrected) around the 479 250-350 kb long corner peaks called in XL-177 cells, for the same samples as in (B) 
(I) Contact frequency as a function of genomic distance for isolated XL-177 nuclei crosslinked in Xenopus egg extract (XEE) or PBS and XL-177 cells crosslinked as whole cells 
(J) Normalized Hi-C matrices for the same samples as in (I) in the region of Chr1S:95-103Mb at 25 kb resolution with TAD calling indicated using black lines 
(K) Normalized Hi-C matrices for the same samples as in (I) in the region of Chr2S:75-100Mb at 100 kb resolution with compartment tracks from principal component analysis


