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SUPPLEMENTAL EXPERIMENTAL PROCEDURES 

 Cell culture and transfections 

 Western blot analysis 

 Microarray analysis for splicing changes 

 RT-PCR and qRT-PCR validations 

 Crosslinking immunoprecipitation followed by high-throughput sequencing (CLIP-seq) 

 Human (hg18) gene structure annotation 

 CLIP-seq data processing and cluster generation 

 Motif Analysis 

 RNA splicing maps 

 Tissue specific exon analysis 

 Gene ontology analysis 

 RNA sequencing preparation (RNA-seq) 

 RNA-seq data processing and gene expression analysis 

 RBP and cancer target analysis 



A2/B1-1

A2/B1-2
A2/B1-3

H1-2

H1-1
H1-3

A1-2
A1-1

A1-3

M-1

M-2
M-3

F-1
F-2
F-3

U-1
U-2

U-3

CTRL-1

CTRL-2
CTRL-3

A
2

/B
1

-1

A
2

/B
1

-2
A

2
/B

1
-3

H
1

-2

H
1

-1
H

1
-3

A
1

-2
A

1
-1

A
1

-3

M
-1

M
-2

M
-3

F
-1

F
-2

F
-3

U
-1

U
-2

U
-3

C
T

R
L

-1

C
T

R
L

-2
C

T
R

L
-3

A

LAS1L

C16orf13

DST

MACF1

EIF4EBP3

MYO18A

RBM6

NONO

SPAG9

0 

0.5 

1 

1.5 

 A1 KD  Ctrl 

in
/s

k
 

0 

0.5 

1 

1.5 

 A1 KD  Ctrl 

in
/s

k
 

0 

0.5 

1 

1.5 

 A1 KD  Ctrl 

in
/s

k
 

0 

2 

4 

6 

 A1 KD  Ctrl 

in
/s

k
 

0 

10 

20 

30 

 A1 KD  Ctrl 

in
/s

k
 

0 

10 

20 

30 

 A1 KD  Ctrl 

in
/s

k
 

0 

2 

4 

6 

 A1 KD  Ctrl 

in
/s

k
 

0 

10 

20 

30 

 A1 KD  Ctrl 

in
/s

k
 

0 

0.5 

1 

1.5 

 A1 KD  Ctrl 

in
/s

k
 

B

SLC35B3

0 

0.5 

1 

1.5 

 A1 KD  Ctrl 

in
/s

k
 

D E

0 

0.5 

1 

1.5 

2 

F KD Ctrl 

in
/s

k
 SOX6

F

in
/s

k
 

PICALM

M KD Ctrl
0 

0.4 

0.8 

1.2 

  

0 

2 

4 

6 

H1 KD Ctrl

in
/s

k
 PPP1R7 SLC15A4

0 
0.5 

1 
1.5 

2 
2.5 

3 

H1 KD Ctrl

in
/s

k
 

0 

5 

10 

15 

U KD Ctrl 

in
/s

k
 

TMEM53

0 

5 

10 

15 

U KD Ctrl 

in
/s

k
 

KITLG

0 

0.5 

1 

1.5 

U KD Ctrl 

in
/s

k
 

KRIT1

0 
0.2 
0.4 
0.6 
0.8 

1 
1.2 

U KD Ctrl 

in
/s

k
 

DHX32

G

0 
0.2 
0.4 
0.6 
0.8 

1 
1.2 

U KD Ctrl 

in
/s

k
 

PLCXD2

CAPRIN2

0 

0.5 

1 

1.5 

A2/B1 KD Ctrl 

in
/s

k
 

IDS

0 

2 

4 

6 

A2/B1 KD Ctrl 

in
/s

k
 EML5

MYO1B MYCBP2

0 

4 

8 

12 

A2/B1 KD Ctrl 

in
/s

k
 

0 

1 

2 

3 

4 

A2/B1 KD Ctrl 

in
/s

k
 

0 

2 

4 

6 

A2/B1 KD Ctrl 

in
/s

k
 C

RBM15

A2/B1 KD Ctrl

2 

4 

6 

0 

in
/s

k
 

CCR6

PTPN3

0 

2 

4 

6 

0 

0.5 

1 

1.5 

Ctrl 

Ctrl A1 KD 

A1 KD 

1.616 1.358

2.379

1.491

1.321

0.876

1.136

0.606

0.762

1.001

0.629

0.715

0.794

0.863 0.817

1.234

0.766

1.201

0.597

0.884

0.664

0.95

0.506

1.046

0.700

1.112

1.400

in
/s

k
 

H

I

A2/B1 KD Ctrl 

GAPDH

hnRNP A2/B1

% KD78 0

MYCBP2
0.863

0 

0.5 

1 

1.5 

in
/s

k
 

0 

1 

2 

3 

in
/s

k
 

0 

2 

4 

6 

8 

in
/s

k
 

0 

0.5 

1 

1.5 

in
/s

k
 

0 

1 

2 

3 

4 

in
/s

k
 

A2/B1 KD Ctrl 

A2/B1 KD Ctrl 

A2/B1 KD Ctrl 

A2/B1 KD Ctrl 

A2/B1 KD Ctrl 

EML5

1.136

IDS
0.95

RBM15

0.762

CAPRIN2
0.817

Supplemental Figure S1



0 

5 

10 

15 

A1 KD Ctrl

in
/s

k
 

0 

0.5 

1 

1.5 

U KD Ctrl

ASPH

1.407 1.627

SYNCRIP

IVNS1ABP

WDHD1

HNRNPDL

STRAP

MCL1

OSBPL6

MFF

MTF2

MEMO1

GAPVD1

0 

0.5 

1 

1.5 

F KD Ctrl U KD 

in
/s

k
 

0 

1 

2 

A1 KD Ctrl M KD 

in
/s

k
 

0 

1 

2 

F KD Ctrl U KD 

in
/s

k
 

0 

1 

2 

F KD Ctrl U KD 
in

/s
k
 

0 

10 

20 

30 

A1 KD Ctrl M KD 

in
/s

k
 

0 

20 

40 

60 

F KD Ctrl U KD 

in
/s

k
 

0 

2 

4 

6 

F KD Ctrl U KD 

in
/s

k
 

0 

0.5 

1 

1.5 

F KD Ctrl U KD 

in
/s

k
 

0 

0.5 

1 

1.5 

F KD Ctrl U KD 

in
/s

k
 

0 

0.5 

1 

1.5 

F KD Ctrl U KD 

in
/s

k
 

0 

0.5 

1 

1.5 

F KD Ctrl U KD 

in
/s

k
 

1.3860.537

1.3950.925

1.4830.604

0.9920.841

1.0540.634

1.8410.676

1.0920.671

2.0441.003

0.6180.555

1.4380.866

1.7951.373

B

C

A

F KD Ctrl U KD 
0 

0.5 

1 

1.5 

TTC7A

in
/s

k
ip

 

0.783 0.766

CASC4

0 

0.4 

0.8 

1.2 

in
/s

k
 

F KD Ctrl U KD 

0.708 0.903

A1 M A1

U F

U U F

U

U F F F

UF

UU
F F

UF

F F

A1

METTL8

0 

5 

10 

F KD Ctrl U KD 

in
/s

k
 

0.9230.596

U U

LAS1L

in
/s

k
ip

 

0 

100 

200 

A1 KD Ctrl 
0 

1 

2 

U KD Ctrl 

2.379 0.994

KIAA0146

0 

1 

2 

0 

5 

10 

15 

A1 KD Ctrl U KD Ctrl 

in
/s

k
ip

 

1.390 1.102

U U U

Supplemental Figure S2



RNA Digestion

IP hnRNP A1 F M U 

191

97

64

51

39

A2/B1 

A
A1 
A2/B1 
F 

H1 
M 
U 

Binding across genes (5′ to 3′)   

N
o

rm
a

li
z
e

d
 f
ra

c
ti
o

n
 o

f 
c
lu

s
te

rs
  

0 

0.001 

0.002 

0.003 

0.004 

0.005 

0.006 

0.007 

0 20 40 60 80 100 

B

C

D

Binding within 2kb 

No binding within 2kb

A
1

 

A
2

/B
1

 

F
 

H
1

 

M
 

U
 

0 

500 

1000 

1500 

A
1

 

A
2

/B
1

 

F
 

H
1

 

M
 

U
 

A
1

 

A
2

/B
1

 

F
 

H
1

 

M
 

U
 

N
u

m
b

e
r 

o
f

c
a

s
s
e

tt
e

 e
v
e

n
ts

Specific hnRNP 

cluster 

Any hnRNP 

cluster

Any hnRNP 

CLIP-seq read

hnRNP knockdown

G H

C

G
A

A

U

C

G
G
C
A
U

A
C
U

U

C
A

A

U

C

G
G
C
A
U

G
U
C
A

AG
C

G

A
U

C

U
A
G

A

G

C

UAG
G

C
A
U

U

C

A

G
G

C
A

U
G

U
A

A

C

G
C
A

U
U

C

G

A
C

G
G

U

C

A
U
G

A

G

U
G

C

A
C

G
G

C

U
A

C

A

G
C

A

U

U

A
G

U

A

G
G

A
U

G

U

A
C

G
A

U
U

G
A
U

A

G

U

C

G
G

C
A
U

C
G
A

C

A
U
G

G
U
A

C

A
G
U

C

G
U
A

U

C
A
G

U
A
U
A

G
U
G
A

A
C

A
G
C
U

GU

 C

U

A
C

A

G
A
G

C

U
A

A

C

U
C
U
A

A

U

C

G
C

U

G
A

U

C
A

G
C

G
A

U
U

G

C
A

A

U
C

G
G
A
C

U
U

A

C

G
G
A
C

U

A

U
C

G
C

A
U

C

A

G
U
G

U

C
A

C

A
G

U

C

A

G
C

G
U
A

G

A
U
C

C

G

A
U

A

G
A

G

C

U
C

U
A
G

U

A
G

C

U
C

A
U
G

A

G
G

A
C
U

A
G
U

U

A

G
A

GA
G

A
G

A
G

A
G

A
G

G
A

G
A

A

GAG
A

A

G
G

A
A

G

GU
AA

GGGG
A

U
G

G
U

U
G

U
A
G

A

G
U
A
G

U
A
G

A

C
U
G

A
U

C

U
A
G

C
U
GUC

U
A
G

C

A

U
G

A

C

U

G
C

A

U

G
C

G

A

U
G

C

A

U
A

C

G
C

A

U

G
C

A

G

U
G

C

A

U

A
C
G

C
A
U

A

U
C
G

A

C
G
U

C
A
U

C
A

G
C

A
G

U

A

G

U
A
U

GUA

U
U

A

G
U

C

A
G

U

C

A
A

G

G

A

C
U

C

U
A
G

A

U
G

A
U
C

C

A
G
U

A
G

G

C

A

U

G
A
U
C

G
A
U

U
A
G

G

A

C

U
C
A
U
G

A

U
G

U
G
C
A

G

A

U

A

C

G

UG
C

A

G

U
U

G

C

A
A
G
C
U

C

G

A

U
C

G

G
C
A
U

A

U
G

C
A

C
G

U
C
A
G

C
A
G
U

G

U
C
A

A
C
G
U

A1 F M U A2/B1 H1 

E F
A1  A2/B1 F H1 M U 

Shared Unique to one hnRNP

Alt 3' 

Alt 5' 

Cassette 

Alt end 

Alt start 

Mutually exc 

Retained intron 

Twin cassette 

All Events 

Percent of  events 

with |sep| > 1

0% 20% 40% 60% 80% 100% 

n=1,396

n=61

n=57

n=622

n=171

n=105

n=4

n=183

n=24

A1 A2/B1 F H1 M U

0% 

20% 

40% 

60% 

80% 

100% 

A1 A2/B1 F H1 M U

hnRNP knockdown

%
 c

a
s
s
e

tt
e

 e
v
e

n
ts

 

w
it
h

 |
s
e

p
| 
>

 0
.5

0% 

20% 

40% 

60% 

80% 

100% 

%
 c

a
s
s
e

tt
e

 e
v
e

n
ts

 

w
it
h

 |
s
e

p
| 
>

 1

Binding (a specific hnRNP cluster) 

within 2kb 

No binding within 2kb

0 

500 

1000 

1500 

N
u

m
b

e
r 

o
f

c
a

s
s
e

tt
e

 e
v
e

n
ts

Binding within 2kb 

No binding within 2kb

hnRNP knockdown

135

95

52

42

72

34

Supplemental Figure S3



a
d
ip

o
s
e
 (
1
0
5
)

a
d
re

n
a
l 
(3

2
8
)

b
ra

in
 (
5
6
1
)

b
re

a
s
t 
(1

1
9
)

c
o
lo

n
 (
2
1
6
)

h
e
a
rt
 (
2
3
0
)

k
id

n
e
y
 (
1
9
0
)

liv
e
r 
(6

3
5
)

lu
n
g
 (
5
1
0
)

ly
m

p
h
n
o
d
e
 (
8
0
7
)

o
v
a
ry

 (
8
7
)

p
ro

s
ta

te
 (
1
3
0
)

s
k
e
le

ta
lm

u
s
c
le

 (
1
3
6
5
)

te
s
te

s
 (
1
8
1
)

th
y
ro

id
 (
1
3
0
)

w
h
it
e
b
lo

o
d
c
e
lls

 (
4
4
1
)

n
o
n
-t
is
s
u
e
 s

p
e
c
if
ic
 (
2
3
1
1
)

A
C
E
s
c
a
n
 [
+
] 
e
x
o
n
s
 (
4
4
8
7
)

 

A1

A2/B1

F

H1

M

U −1

−0.5

0

0.5

1

lo
g

2
(f

ra
c
ti
o

n
 w

it
h

 r
e

a
l/

fr
a

c
ti
o

n
 w

it
h

 r
a

n
d

o
m

)

Supplemental Figure S4



A2/B1

F

H1

M

U

A1

GAPDH

CTRL

1     2     3

A1 A2/B1 F H1 M     U siRNA against 

A2/B1

F

H1

M

U

A1

GAPDH

CTRL

1     2     3

A1 A2/B1 F H1 M     U siRNA against 

1     2     31     2     31     2     31     2     31     2     31     2     3

Supplemental Figure S5



A1 KD CTRL

in
/s

k
ip

0.0

0.5

1.0

1.5

2.0

2.5

3.0

CLTCL1_(171)

P = 3E-07

A1 KD CTRL

0.0

0.5

1.0

1.5

2.0

ARHGEF12_(57)

P = 0.02

A1 KD CTRL

0.0

0.5

1.0

1.5

2.0

ACSL3_(107)

P = 0.009

A1 KD CTRL

0

2

4

6

DNMT3A_(199)

P = 0.03

A1 KD CTRL

0.0

0.5

1.0

1.5

2.0

GPHN_(99)

P = 0.001

A1 KD CTRL

0.0

0.5

1.0

1.5

2.0

2.5

CREB1_(42)

P = 0.02

A1 KD CTRL

0

1

2

3

4

FLI1_(171)

P = 0.001

A1 KD CTRL

0.0

0.5

1.0

1.5

2.0

NKX2-1_(204)

P = 0.002

A1 KD CTRL

0.0

0.5

1.0

1.5

2.0

2.5

NONO_(114)

P = 0.01

A1 KD CTRL

in
/s

k
ip

0.0

0.5

1.0

1.5

2.0

NIN_(2139)

P = 0.0007

A2/B1 KD CTRL

0.0

0.5

1.0

1.5

2.0

2.5

3.0

MYB_(56)

P = 0.02

A2/B1 KD CTRL

0.0

0.5

1.0

1.5

2.0

MKL1_(150)

P = 0.0008

A2/B1 KD CTRL

0.0

0.5

1.0

1.5

2.0

CBLB_(132)

P = 0.02

A2/B1 KD CTRL

0.0

0.5

1.0

1.5

2.0

MLLT10_(33)

P = 0.004

A2/B1 KD CTRL

0.0

0.5

1.0

1.5

2.0

BCL11A_(102)

P = 0.007

A2/B1 KD CTRL

0.0

0.5

1.0

1.5

2.0

NF1_(63)

P = 0.005

A2/B1 KD CTRL

0.0

0.5

1.0

1.5

2.0

2.5

3.0

DNMT3A_(199)

P = 0.002

A2/B1 KD CTRL

0

1

2

3

CHN1_(289)

P = 0.001

F KD CTRL

in
/s

k
ip

0.0

0.5

1.0

1.5

2.0

CBLB_(132)

P = 0.02

F KD CTRL

0.0

0.5

1.0

1.5

2.0

MLLT10_(33)

P = 0.04

F KD CTRL

0.0

0.5

1.0

1.5

2.0

BCL11A_(102)

P = 0.03

F KD CTRL

0

2

4

6

8

MLLT4_(45)

P = 0.02

H1 KD CTRL

0.0

0.5

1.0

1.5

2.0

CBLB_(132)

P = 0.01

H1 KD CTRL

0.0

0.5

1.0

1.5

2.0

MLLT10_(33)

P = 0.01

H1 KD CTRL

0.0

0.5

1.0

1.5

2.0

BCL11A_(102)

P = 0.02

H1 KD CTRL

0.0

0.5

1.0

1.5

2.0

AKT2_(130)

P = 0.004

M KD CTRL

0.0

0.5

1.0

1.5

2.0

ATM_(88)

P = 0.049

U KD CTRL

in
/s

k
ip

0.0

0.5

1.0

1.5

2.0

CLTCL1_(171)

P = 0.048

U KD CTRL

0.0

0.5

1.0

1.5

2.0

CBLB_(132)

P = 0.01

U KD CTRL

0.0

0.5

1.0

1.5

2.0

GOLGA5_(64)

P = 0.03

U KD CTRL

0.0

0.5

1.0

1.5

2.0

MLLT10_(33)

P = 0.04

U KD CTRL

0.0

0.5

1.0

1.5

2.0

PICALM_(60)

P = 0.04

U KD CTRL

0.0

0.5

1.0

1.5

2.0

BCL11A_(102)

P = 0.005

U KD CTRL

0.0

0.5

1.0

1.5

2.0

ARHGEF12_(57)

P = 0.002

U KD CTRL

0.0

0.5

1.0

1.5

2.0

NF1_(63)

P = 0.0003

U KD CTRL

0.0

0.5

1.0

1.5

2.0

DNMT3A_(199)

P = 0.04

U KD CTRL

in
/s

k
ip

0.0

0.5

1.0

1.5

2.0

2.5

CREB1_(42)

P = 0.03

U KD CTRL

0.0

0.5

1.0

1.5

2.0

MDM4_(150)

P = 0.0003

U KD CTRL

0.0

0.5

1.0

1.5

2.0

NIN_(2139)

P = 0.0004

U KD CTRL

0.0

0.5

1.0

1.5

2.0

CHEK2_(129)

P = 0.02

U KD CTRL

0.0

0.5

1.0

1.5

2.0

NUMA1_(3366)

P = 0.0003

Supplemental Figure S6




