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1.
(a) 11 12 (Ventricular Zone, VZ)

( ) 12
(Lateral ganglionic eminence, LGE) (b) 14

(Mitral cell layer, MCL)
( ) (c) (Subventricular zone, SVZ)

(Rostral migratory stream, RMS)
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Cortactin
(261-377 a.a.)

L1-CAM
(1-125 a.a.)

3. Shootin1a Shootin1b
Shootin1a Shootin1b Shootin1a Shootin1b 1-453 a.a.
3 Coiled-coil(CC) Proline-rich Shootin1a C 3 ( ) Shootin1b 178

( ) Shootin1a 1-125 a.a.
L1-CAM 261-377 a.a. Cortactin

Shootin1a Shootin1a 450-456 a.a. Shootin1b Shootin1b 454-631 a.a.
Shootin1b Cortactin

(Shootin1 DN) Shootin1 261-377 a.a.

1 7 59 137 233 259 353 369 454 456

Shootin1a NH2 COOHCC1 CC2 CC3

631

Proline-rich region

Shootin1b NH2 COOH

4541 7 59 137 233 259 353 369

CC1 CC2 CC3

Shootin1 DN
(261-377 a.a.)

Shootin1a
(450-456 a.a.)

Shootin1b
(454-631 a.a.)
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KOWTa

WT KO

WTb

OB

OB

SVZ

SVZ

RMS RMS

KO

4. Mild Shootin1 KO
(a) 5 (Wild type; WT) Shootin1 KO (KO) ( ) Bar, 2
mm Bars, 1 mm
(b) 5 (WT) Shootin1 KO (KO) Nissl
(Olfactory bulb; OB) (RMS) (SVZ)

RMS Bars, 400 m
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Tbr2/DAPI

WT

KO

WT

KO

Tbr2Tbr2

Tbr2Tbr2

MCL
MCL

*

KO WT KOb

Tbr2/DAPI

WTa
Severe (P0) Mild (P5)

5. Shootin1 KO
(a) Tbr2 ( ) DAPI ( ) 0 (Postnatal day 0, P0)

(WT) Severe Shootin1 KO (KO)
Bars, 200 m

Tbr2 Bar, 20 m
(MCL)

Bars, 50 m (b) Tbr2 ( ) DAPI ( ) 5 (P5)
(WT) Mild Shootin1 KO (KO)

Bars, 200 m (MCL)
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Shootin1a Doublecortin Merge

Shootin1b Doublecortin Merge

b

6. Shootin1
(a) 18 Shootin1a (

) Shootin1b ( ) Actin
( ) Shootin1 ( ) Shootin1a (~60 kDa) Shootin1b (~87 kDa)

(b) Shootin1b ( , ) Shootin1a ( , )
Doublecortin ( ) 5

2 (2 days in vitro; DIV2) Bars, 10 µm (c) Shootin1b (
) CMAC ( ) 5

DIV2 Bars, 10 µm (d) (c)
Shootin1b ( ) CMAC ( )

( ) CMAC ( ) Shootin1b
(Shootin1b/CMAC) Shootin1b ( )

Shootin1b MergeCMAC

c * **
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7.
2-5

(PKH) (WT, ) Shootin1 KO (KO, )
7-8 2
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8. Shootin1 KO
(a) (WT, ) Shootin1 KO (KO, )

(RMSp)
(RMSa) - (OB-RMS) (OB-outer) Bars, 400 m (b)

(WT) Shootin1 KO (KO)
(a) WT, n =

1656 cells; KO, n = 1627 cells Mean SEM * P < 0.05, ** P < 0.02, *** P < 0.01 (c)
(WT) Shootin1 KO (KO)

8 min 8-14 h
( , , , ) Bars,

100 m (d) (WT, ) Shootin1 KO (KO, )
WT, n =37 cells; KO, n = 27 cells Mean SEM *** P

< 0.01
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9. Shootin1b
(a) mRFP Shootin1b AcGFP 5

2 min 2 h (fire) AcGFP
mRFP Shootin1b ( ) Bar, 20 µm (a) ( ,

) ( )
Bar, 20 µm (b) Shootin1b

( ) Shootin1b
Shootin1b 0.2
( ) n = 8 cells (c) Shootin1b

(t-test) *** P < 0.01, n.s., no significant difference

t-test 0~0.2 0.2~0.4 0.4~0.6 0.6~0.8 0.8~1.0 1.0~1.2 1.2~

0~0.2 *** *** *** *** *** ***

0.2~0.4 n.s. *** *** *** ***

0.4~0.6 *** *** *** ***

0.6~0.8 *** *** ***

0.8~1.0 n.s. n.s.

1.0~1.2 n.s.
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10. Shootin1 KO
(a) 5 (WT) Shootin1 KO (KO)

2 min 3 h Bars, 10 µm
(b) (WT) Shootin1 KO (KO)

(c) (a) (WT) Shootin1 KO (KO)
( ) ( ) ( ) (d-f) (WT) Shootin1 KO

(KO) (d) (e) (f) (g) (a)
(WT) Shootin1 KO (KO)

5
(h-j)

(h) (i) (j) WT, n = 31 cells; KO, n = 38 cells
Mean SEM ** P < 0.01, *** P < 0.01, n.s., no significant difference
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11. Shootin1 KO
(a) mNeonGreen Centrin2 mRFP H2B 5

(WT) Shootin1 KO (KO) 4 min
3 h Bars, 10 µm Centrin2 H2B

(b) (a) (WT) Shootin1 KO (KO)

5
(c-f) (WT) Shootin1 KO (KO)

(c)
(d) (e) (f) WT, n = 9 cells; KO, n = 9 cells

Mean SEM * P < 0.05, n.s., no significant difference

A
ve

ra
ge

 d
is

ta
n

ce
 b

et
w

ee
n

ce
nt

ro
so

m
e 

an
d 

nu
cl

eu
s 

(
m

)

Time (min)
0 10 20 30 40 50 60

5

0

2

4

6

7

KO

3

1

S
m

oo
th

ed
 d

is
ta

nc
e 

b
et

w
ee

n 
ce

nt
ro

so
m

e 
an

d 
nu

cl
eu

s 
(

m
)

4

2

0

1

3

WT

KO

36



a

12.
(a)

( ) ( )
( ) ( )

(b) 5
30 sec

24.5 min
( )

( ) Bar, 5 µm

b
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13.
(a) 5 (WT) Shootin1 KO (KO)

30 sec 24.5 min
( )

Bars, 5 µm (b) (WT) Shootin1 KO (KO)
(c) (WT) Shootin1 KO (KO)

0 +180 ~ -180 ( ) (d)
(WT) Shootin1 KO (KO)

( ) 2.5 Pa
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F-actin Shootin1b Merge

a

Shootin1b Cortactin Merge

b

Shootin1b L1-CAM Merge

c

14. Shootin1b Cortactin L1-CAM
(a-c) 5 (DIV2) (a)

( ) Shootin1b ( )
(b) Shootin1b ( ) Cortactin ( )

(c) Shootin1b ( ) L1-CAM ( )
Bars, 10 µm
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15. Shootin1b Cortactin L1-CAM
(a,b) 19 (a) Shootin1b
Shootin1b Cortactin Cortactin

Rabbit normal IgG ( ) Cortactin Cortactin
Shiootin1b Shootin1b
Mouse normal IgG ( ) (b) Shootin1b Shootin1b

L1-CAM L1-CAM
Rabbit normal IgG ( ) L1-CAM L1-CAM

Shootin1b Shootin1b
Goat normal IgG ( ) (c, d) in vitro binding assay (c) Myc

Myc-Shootin1b Cortactin
Cortactin (d) Myc Myc-Shootin1b L1-CAM

L1-CAM (L1-ICD)
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HaloTag-actin HaloTag-cortactin HaloTag-shootin1b

a cb

16. Cortactin Shootin1b
(a-c) 5 HaloTag

(a) HaloTag Cortactin (b) HaloTag Shootin1b (c) 3 sec
Bars, 5 µm Bars, 1 µm
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17. Shootin1b
(a) mRFP AcGFP Shootin1b XTC

5 sec ( ) Bar, 5 µm
( ) 2 min mRFP ( ), AcGFP Shootin1b ( )

( ) (b) XTC mRFP AcGFP
Shootin1b , n = 40 speckles; Shootin1b, n = 40
speckles n.s., no significant difference Mean SEM (c) Cytochalasin D 1 µM

mRFP ( ) AcGFP Shootin1b ( ) 5 sec
Cytochalasin D ( , 0 min), 2 min ( ), 4 min ( )

Bar, 5 µm
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18. Shootin1
(a) Shootin1 (Shootin1 DN, Shootin1 261-377 a.a.)

Shootin1 DN Cortactin Shootin1b Cortactin
Shootin1 261-377 a.a.

(Nuclear export signal, NES) Myc-NES-Shootin1 261-377 a.a.
Myc-NES-GST (b) GST Shootin1 DN

5 HaloTag
3 sec ( ) Bars, 5 µm

( ) Bars, 1 µm HaloTag (c) GST Shootin1 DN
HaloTag GST , n = 55 speckles;

Shootin1 DN , n =60 speckles Mean SEM *** P < 0.01
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19. Shootin1
(a) GST Shootin1 DN 5 2
min 3 h Bars, 20 µm
(b-f) GST Shootn1 DN (b) (c) (d)

(e) (f) GST , n = 11 cells; Shootin1 DN , n = 14 cells
Mean SEM * P < 0.05, *** P < 0.01
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20. Shootin1b
Shootin1b ( ) ( )

( )
Shootin1b Cortactin L1-CAM

L1-CAMCortactin Shootin1b

Shootin1b
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