
Cell

A
Zygote 2-Cell 4-Cell 8-Cell

MinSat MajSat H2B-mCherry

Overlap between Maternal and Paternal
Chromosomes

p=9.9E-05

p=1.5E-07

p=0.0006

p=4.7E-24

40

60

80

100 

ov
er

la
p 

in
 %

C

Union

Segmentation 3D Fitting of convex hull 
around maternal and 

paternal 
chromosomes

Measurement of overlapping 
and non-overlapping regions 

between maternal and 
paternal convex hull

B D

E F

F

EDUDNAEDUDNA

PB

G

 0

20

 0

20

40

60

80

100 

p=3.2E-05

p=0.018

ov
er

la
pp

 in
 %

x

Overlap between Maternal and 
Paternal Chromatin

Overlap between Maternal and 
Paternal Chromatin

(Simulated Random Distribution)

H

2-C
ell

4-C
ell

8-C
ell

Zyg
ote

2-C
ell

4-C
ell

8-C
ell

Sim
ula

ted

Ran
do

m

Intersection

Paternal Centromeres

Maternal Centromeres

Metaphase plate

Random distribtuion of maternal and 
paternal centromeres

Random distribution of EDU labelled chromatin

EDU labelled 
chromatin

Plate separating
nucleus into two
equal hemispheres

DNA

I

2-C
ell

4- 8-C
ell

 0

20

40

60

80

100 

ov
er

la
pp

 in
 %

Supplementary Figure 1



A B

10 20 30 40 50 60 70 80 90 10
0

11
0

0

1

2

3
MatChr
PatChr

Chromosome congression (n=12)

Average Time from NEBD (min)

   
   

 μ
m

C

-1.0

-0.5

0.0

0.5

1.0
Embryo 2
Embryo 3
Embryo 4
Embryo 5
Embryo 6
Embryo 7
Embryo 8
Embryo 9
Embryo 10
Embryo 11
Embryo 12

Embryo 1

10 20 30 40 50 60 70 80 90 100

Average Time from NEBD (min)

C
or

re
la

tio
n 

co
ef

fic
ie

nt
 (R

)

Correlation of maternal and paternal chromosome congression 

D
Phase 1

10 20 30
0

20

40

60

80

Difference between 
Parental Spindle Angles (n=12)

Average Tme from NEBD (min)
PatSpd MatSpd

A
ng

le
 (d

eg
re

es
)

E

PatChr MatChr

Supplementary Figure 2



A B

a

b

c

10 µm

a

b

40
 s

ec

c

−180 −90 0 90 180
angle (deg) cluster 1 2 3

a)

Embryo 1 Embryo 2 Embryo 3

α-tubulin-EGFP H2B-mCherry

PB

PB

PB

PBt1 t2 t3 t1 t2 t3 t1 t2 t3

D

H2B-mCherry Segmented PN

E

f)

 
0

10

20

30

Distance between Pro-nuclei

Spindle 
Fusion

Fusion at one 
pole / no 
Fusion

D
is

ta
nc

e 
in

 μ
m

C

Supplementary Figure 3



Monastrol

Monastrol

Nocodazole

Nocodazole

washout

washout

Metaphase

Metaphase

M
oN

oc
N

oc
M

o

MinSat MajSat EB3-mCherry

Supplementary Figure 4



A

Merge Yoyo5hmC5mC

m
at

 P
N

pa
t P

N

B

   255

       0    2555hmC 

5m
C

 

   255

       0    2555hmC 

5m
C

 
   255

       0    2555hmC 

5m
C

 

   255

       0    2555hmC 

5m
C

 

Untreated NocMo MoNoc
Zygote 2-Cell Stage

Untreated

mat 
PN

 

pa
t P

N 
v

mat 
PN

StD
ev

pa
t P

N
StD

e
0

50

100

150

200
Average Intensity 5mC

F

A
rb

ita
ry

 U
ni

ts

E

0

50

100

150

200
Average Intensity 5hmC

A
rb

ita
ry

 U
ni

ts

mat 
PN

 

pa
t P

N 
v

mat 
PN

StD
ev

pa
t P

N
StD

e

Overlap between 5mC and 5hmC 
(Top 25% intensity)

 

%
 o

f d
ou

bl
e 

po
st

iv
e 

px

20

40

60

80

100

 
 

0

C Untr
ea

ted

Noc
Mo

MoN
oc

Zyg
ote

D

Untr
ea

ted

Noc
Mo

MoN
oc

Zyg
ote

Untr
ea

ted

Noc
Mo

MoN
oc

Vo
lu

m
e 

in
 %

20

40

0

Chromosome Volume occupied
 by Top 50% 5mC Intensity

2-Cell 8-Cell

Untr
ea

ted

Noc
Mo

MoN
oc

Zyg
ote

Untr
ea

ted

Noc
Mo

MoN
oc

Vo
lu

m
e 

in
 %

20

40

0

Chromosome Volume occupied by 
Top 50% 5hmC Intensity

2-Cell 8-Cell

Supplementary Figure 5



R
in

g1
B

R
in

g1
B

H
oe

ch
st

Untreated 
(Two Spindles in zygotic Prometaphase)

NocMo
(Two Spindles in zygotic Prometaphase)

MoNoc
(one spindle in zygotic Prometaphase)

Zygotic Metaphase 2-Cell Metaphase 8-Cell Metaphase 2-Cell Metaphase 8-Cell Metaphase 2-Cell Metaphase 8-Cell Metaphase

H
3K

9m
e3

H
3K

9m
e3

Untreated 
(Two Spindles in zygotic Prometaphase)

NocMo
(Two Spindles in zygotic Prometaphase)

MoNoc
(one spindle in zygotic Prometaphase)

Zygotic Metaphase 2-Cell Metaphase 8-Cell Metaphase 2-Cell Metaphase 8-Cell Metaphase 2-Cell Metaphase 8-Cell Metaphase

H
oe

ch
st

A

B

C D

      

Vo
lu

m
e 

in
 %

20

40

0

20

40

0

Chromosome Volume occupied by 
Top 50% Ring1B Intensity

Chromosome Volume occupied by 
Top 50% H3K9me3 Intensity

Untr
ea

ted

Noc
Mo

MoN
oc

Zyg
ote

Untr
ea

ted

Noc
Mo

MoN
oc

Untr
ea

ted

Noc
Mo

MoN
oc

Zyg
ote

Untr
ea

ted

Noc
Mo

MoN
oc

2-Cell 2-Cell8-Cell 8-Cell

Vo
lu

m
e 

in
 %

n.d. n.d. n.d.  

Supplementary Figure 6


	SF1
	SF2
	SF3
	SF4
	SF5
	SF6

