
Supp Figure 1 
A  GO−Standard

pe
rc

en
t o

f g
en

es

im
mu

ne
 sy

ste
m

 p
ro

ce
ss

ce
llu

lar
 co

m
po

ne
nt

 o
rg

an
iza

tio
n 

or
 b

iog
en

es
is

be
ha

vio
r

m
et

ab
oli

c p
ro

ce
ss

mu
lti−

or
ga

nis
m

 p
ro

ce
ss

re
pr

od
uc

tio
n

gr
ow

th

sin
gle
−o

rg
an

ism
 p

ro
ce

ss

de
ve

lop
m

en
ta

l p
ro

ce
ss

re
sp

on
se

 to
 st

im
ulu

s
ce

llu
lar

 p
ro

ce
ss

rh
yth

m
ic 

pr
oc

es
s

re
pr

od
uc

tiv
e 

pr
oc

es
s

bio
log

ica
l a

dh
es

ion
loc

ali
za

tio
n

loc
om

ot
ion

po
sit

ive
 re

gu
lat

ion
 o

f b
iol

og
ica

l p
ro

ce
ss

bio
log

ica
l r

eg
ula

tio
n

ne
ga

tiv
e 

re
gu

lat
ion

 o
f b

iol
og

ica
l p

ro
ce

ss
sig

na
lin

g

mu
ltic

ell
ula

r o
rg

an
ism

al 
pr

oc
es

s
ho

rm
on

e 
se

cr
et

ion

re
gu

lat
ion

 o
f b

iol
og

ica
l p

ro
ce

ss
or

ga
ne

lle
m

em
br

an
e 

pa
rt

ex
tra

ce
llu

lar
 re

gio
n

sy
na

ps
e

m
ac

ro
m

ole
cu

lar
 co

m
ple

x
ce

ll
m

em
br

an
e

sy
na

ps
e 

pa
rt

ex
tra

ce
llu

lar
 re

gio
n 

pa
rt

ex
tra

ce
llu

lar
 m

at
rix

m
em

br
an

e−
en

clo
se

d 
lum

en
ce

ll p
ar

t
or

ga
ne

lle
 p

ar
t

ce
ll j

un
cti

on

nu
cle

ic 
ac

id 
bin

din
g 

tra
ns

cr
ipt

ion
 fa

cto
r a

cti
vit

y
ca

ta
lyt

ic 
ac

tiv
ity

en
zy

m
e 

re
gu

lat
or

 a
cti

vit
y

pr
ot

ein
 b

ind
ing

 tr
an

sc
rip

tio
n 

fac
to

r a
cti

vit
y

bin
din

g
tra

ns
po

rte
r a

cti
vit

y

m
ole

cu
lar

 fu
nc

tio
n 

re
gu

lat
or

str
uc

tu
ra

l m
ole

cu
le 

ac
tiv

ity

ele
ctr

on
 ca

rri
er

 a
cti

vit
y

0

20

40

60

80

100

0

8

15

23

30

38

0

3638

7276

10914

14552

18190

nu
m

be
r o

f g
en

es

Biological Process Celluar Component Molecular Function

DEG
Background

B
     



D
   

Myc-FBXO30  

R
el

at
iv

e 
mR

N
A 

 le
ve

l (
fo

ld
) 

0.0  

1.0  

2.0  

3.0  

4.0  

NC FB 
0  

1000  

2000  

3000  

4000  

5000  

6000  

NC FB 
0.0  

0.5  

1.0  

1.5  

2.0  

2.5  

3.0  

0.0  

1.0  

2.0  

3.0  

4.0  

FBXO30  GATA2 ID2 MSX1 

* 

-	
 +	
 -	
 +	
 -	
 +	
 -	
 +	


* * * 

R
el

at
iv

e 
mR

N
A 

 le
ve

l (
fo

ld
) 

R
el

at
iv

e 
mR

N
A 

 le
ve

l (
fo

ld
) 

R
el

at
iv

e 
mR

N
A 

 le
ve

l (
fo

ld
) 

C
   

FBXO30  

R
el

at
iv

e 
m

R
N

A 
 le

ve
l (

fo
ld

) 

0.0  
0.2  
0.4  
0.6  
0.8  
1.0  
1.2  
1.4  

NC SIFB 

GATA2 ID2 

0.0  

0.2  

0.4  

0.6  

0.8  

1.0  

1.2  

NC SIFB 

MSX1 

0.0  
0.2  
0.4  
0.6  
0.8  
1.0  
1.2  

0.0  

0.2  

0.4  

0.6  

0.8  

1.0  

1.2  

si-FBXO30  

* * * * 

-	
 +	
 -	
 +	
 -	
 +	
 -	
 +	


0	  
0.2	  
0.4	  
0.6	  
0.8	  
1	  

1.2	  
1.4	  

NC SI 

0	  

0.2	  

0.4	  

0.6	  

0.8	  

1	  

1.2	  

NC SIF 
0	  

0.2	  
0.4	  
0.6	  
0.8	  
1	  

1.2	  
1.4	  

NC SIF -	
 +	
 -	
 +	


CELSR1 HES1 

-	
 +	
 -	
 +	


SFRP1 GAS1 

0.0	  	  
0.2	  	  
0.4	  	  
0.6	  	  
0.8	  	  
1.0	  	  
1.2	  	  
1.4	  	  

NC SI 

WNT PCP SHH NOTCH BMP 



Con-IGG RA-IGG Con-IP RA-IP 
A  B   

Supp Figure 2  

pathway 

** 

** 

** 

** 

** 

** 

** 

** 

** 

** 

C   

  Ig
G

  

W
C

L 
 

FB
X

O
30

 

FBXO30 

IP 

RARα 

82kDa 

50kDa 

82kDa 

55kDa 

FBXO30 

RARβ 

  Ig
G

  

W
C

L 
 

FB
X

O
30

 

IP 

D  E  
RARγ FBXO30 

DAPI Merge 

22 µm 

NT2 

22 µm 

22 µm 22 µm 



FBXO30 

GAPDH 

siRNA-FBXO30 NC 1♯ 2♯ 

F 

R
el

at
iv

e 
mR

N
A 

 le
ve

l (
ra

tio
) 

* 

0	  

0.2	  

0.4	  

0.6	  

0.8	  

1	  

1.2	  

1	   2	  
0	  

0.2	  

0.4	  

0.6	  

0.8	  

1	  

1.2	  

1	   2	  

* 

G  

RARα 

GAPDH 

60kDa 

FBXO30 82kDa 

36kDa 

H  

RARβ 

GAPDH 

FBXO30 

50kDa 

82kDa 

36kDa 

Flag-FBXO30 

-	
 +	
 -	
 -	


-	
 -	
 -	
 +	


si-FBXO30 

Flag-FBXO30 

-	
 +	
 -	
 -	


-	
 -	
 -	
 +	


si-FBXO30 

RARα/GAPDH  1.00   1.06  0.89   0.88 RARβ/GAPDH  1.00   0.82  0.83   0.94 

RARγ 

p-Smad1/5 

GAPDH 

siRARγ -	
 +	


Supp Figure 3 

A  

si-FBXO30 

si-NC 

RARγ DAPI Merge P-smad1/5 
B   

0	  

10	  

20	  

30	  

40	  

50	  

0	  

10	  

20	  

30	  

40	  

50	  

-	
 +	


RARγ 

R
A

R
γ 

si
gn

al
 in

te
ns

ity
 

si-FBXO30  -	
 +	
si-FBXO30  

P-Smad1/5 
P

-S
m

ad
1/

5 
si

gn
al

 in
te

ns
ity
 

* * 

NT2 

22 µm 22 µm 22 µm 22 µm 

22 µm 22 µm 22 µm 22 µm 



Supp Figure 4 

FBXO30 

GAPDH 

- + - + - + 

RA Cisplatin MTX A 

RA(µM) 0  0.5  1   2 

FBXO30 

GAPDH 

FBXO30/GAPDH 1.00   0.82  0.61  0.99	


82kDa 

36kDa 

FBXO30/GAPDH 1.00  0.43   0.44  0.53   0.52  0.51	


C   

FBXO30 

GAPDH 

RA(h) 0  12 24  48 

FBXO30/GAPDH 1.00   0.61  0.90  0.85	


82kDa 

36kDa 

82kDa 

36kDa 

B   
NT2 

FBXO30 RARγ DAPI Merge 

con 

RA 

D  

0.0	  	  
0.2	  	  
0.4	  	  
0.6	  	  
0.8	  	  
1.0	  	  
1.2	  	  
1.4	  	  

0.0	  	  

0.5	  	  

1.0	  	  

1.5	  	  

2.0	  	  

N
/C

 ra
tio

 

CON        RA   CON        RA   

RARγ FBXO30 
* * 

NT2 

NT2 

NT2 

22 µm 22 µm 22 µm 22 µm 

22 µm 22 µm 22 µm 22 µm 



Supp Figure 5 

si-FBXO30+Con 

si-FBXO30+RA 

RARγ DAPI Merge P-smad1/5 

0.0	  	  

5.0	  	  

10.0	  	  

15.0	  	  

20.0	  	  

0.0	  	  

2.0	  	  

4.0	  	  

6.0	  	  

8.0	  	  

10.0	  	  

12.0	  	  

14.0	  	  

si-FBXO30+Con 

si-FBXO30+RA 

p-
S

m
ad

1/
5 

si
gn

al
 in

te
ns

ity
 

R
A

R
γ 

si
gn

al
 in

te
ns

ity
 

P-Smad1/5 RARγ 

* * 

A  

NT2 

B  

RA 

BMP-2 

RARγ 

GAPDH 

R
el

at
iv

e 
B

R
E

 a
ct

iv
ity

 (f
ol

d)
  

-  	
 -	
 -	
 +	
 +	


-	
 -	
 +	
 -	
 +	


-	
 +	
 +	
 +	
 +	


si-RARγ 

* 

* 

36kDa 

58kDa 

0	  

0.5	  

1	  

1.5	  

2	  

2.5	  

3	  

* 

22 µm 22 µm 22 µm 22 µm 

22 µm 22 µm 22 µm 22 µm 



Supp Figure 6 

50 µm 50 µm 10 µm 10 µm 

Normal 
area 

NTD 
area 

FBXO30 p-‐Smad1/5 

50 µm 10 µm 50 µm 10 µm 

FB
X

O
30

  s
co

re
  

P
-s

m
ad

1/
5 

  s
co

re
   

FBXO30 P<0.0001 

p-‐smad1/5 P=0.0001 

E10.5 

A  B 



BMP receptors 
ActRII p=0.8226 ALK2 p=0.0796 ALK3 p=0.2667 ALK6 p=0.0947 

BMP ligands 
BMP-2 p=0.3656 BMP-4 p=0.2494 LRP2 p=0.0824 

BMP inhibitors 

BMP target genes 
GATA2 p=0.2753 ID1 p=0.2990 noggin p=0.6739 

Smad1 p=0.9111 

Smad family 
Smad4 p=0.8803 Smad5 p=0.1637 Smad8 p=0.3445 

CON NTD CON NTD CON NTD 

N
or

m
al

iz
ed

 c
ou

nt
s 

N
or

m
al

iz
ed

 c
ou

nt
s 

N
or

m
al

iz
ed

 c
ou

nt
s 

N
or

m
al

iz
ed

 c
ou

nt
s 

N
or

m
al

iz
ed

 c
ou

nt
s 

N
or

m
al

iz
ed

 c
ou

nt
s 

N
or

m
al

iz
ed

 c
ou

nt
s 

N
or

m
al

iz
ed

 c
ou

nt
s 

N
or

m
al

iz
ed

 c
ou

nt
s 

N
or

m
al

iz
ed

 c
ou

nt
s 

N
or

m
al

iz
ed

 c
ou

nt
s 

N
or

m
al

iz
ed

 c
ou

nt
s 

N
or

m
al

iz
ed

 c
ou

nt
s 

N
or

m
al

iz
ed

 c
ou

nt
s 

CON NTD 

CON NTD CON NTD CON NTD 

CON NTD CON NTD CON NTD 

CON NTD CON NTD CON NTD CON NTD 

n=10 

Supp Figure 7 



Figure 2  

a FBXO30 

RARγ 

b 
Flag 

Myc 

IP 

WCL 

Flag 

Myc 

IP 

d 

Flag 

Myc 

WCL 

GAPDH 

RARγ 

e 

Scan blot  Supp Figure 8 



Figure 2  

f 
RARγ 

Flag 

GAPDH 

g FBXO30 

RARγ 

GAPDH 

HA-UB 

MYC-RARγ 

MYC-RARγ 

Flag-FBXO30 

IP 

WCL 

h 

FBXO30 

RARγ 

GAPDH 

RARγ 

HA-UB 

IP 

WCL 

i 



Figure 3  

RARγ 

GAPDH 

a 

GAPDH 

Myc-RARγ 

FBXO30 

b 

c FBXO30 

Myc-RARγ 

GAPDH 

d Flag-FBXO30 

GAPDH 

FBXO30 and 
truants 

GAPDH 

e 



Figure 3  

f 
P-smad1/5 

Smad1/5 

FBXO30 

GAPDH 

g 
P-smad1/5 

Smad1/5 

FBXO30 

GAPDH 



Figure 4  

a 
FBXO30 

GAPDH 

b 
FBXO30 

GAPDH 

c 
FBXO30 

GAPDH 

FBXO30 

GAPDH 

RARγ 

e 
FBXO30 

H3 

RARγ 55 

FBXO30 

GAPDH 

f 



IB- HA 

 IP-Flag 

WCL IB-Flag 

 IB-Flag 

Figure 4  

g 



Figure 5  

Flag-FBXO30 

GAPDH 

P-smad1/5 

smad1/5 

c 

FBXO30 

GAPDH 

P-smad1/5 

smad1/5 

d 

a 
Flag-FBXO30 

GAPDH 

Flag-FBXO30 

GAPDH 

b 



Figure 6  

FBXO30 

P-smad1/5 

GAPDH 

Spinal Brain b 
FBXO30 

GAPDH 

p-Smad1/5 

Brain Spinal 



Figure 7  

b 
FBXO30 

GAPDH 

1 2 

3 

4 

5 6 

7 

8 

9 

10 



Supp Figure 2  

FBXO30 

GAPDH 

f 

FBXO30 

RARα 

FBXO30 

RARβ 

d  



Supp Figure 3  

P-smad1/5 

RARγ 

GAPDH 

RARα 

GAPDH 

FBXO30 

RARβ 

GAPDH 

FBXO30 

g  h 



FBXO30 

GAPDH 

a  

FBXO30 

GAPDH 

b  

FBXO30 

GAPDH 

c  

Supp Figure 4 



RARγ 

GAPDH 

Supp Figure 5 

a  


