
 
 
Suppl ementar y F igur e  1 :  Ct ip2  is  up - r egula t ed  i n  the  deep 
laye r s  o f  the  cor tex  upon Sat b2  de le t ion  
( A)  Immunoh is tochem ica l  s ta in i ng  us ing  an t i - Cre  and  an t i - C t ip2  
an t ibody  was  pe r fo rmed  i n  Sa tb2 + / -  and  Sa tb2 - / -  b ra i ns .  The  
p ropor t ion  o f  deep  l aye r  C t ip2 -pos i t i ve  c e l l s  t ha t  we re  a lso  
Sa t b2 ( Cre )  doub le  pos i t i ve  i n  Sa tb2 - / -  b ra i ns  as  c ompared  to  
Sa t b2 + / -  was  p l o t t ed .  ( B )  An  8 - f o l d  i nc r ease  was  obs er ved  i n  t he  
number  o f  C t i p2 - Cre  doub le  pos i t i ve  ce l l s  in  Sa tb2 - / -  m u tan t  when  
c ompared  to  t he  he t e rozyg o te  (n= 3 ,  p - va lue= 0 .0006 ) .  Sca le  
ba r= 100µm.  Da t a  a re  p resen ted  as  aver age  va lues  ±  s t andard  
dev ia t ion  ( SD) .  



 
 
Suppl ementar y F i gur e  2 :  Ct ip2  expr ess ion  in  HEK ce l l s  and 
cor t i ca l  p la t e  
( A )  P lasm id  express ing  Ct ip2  under  t he  ub iqu i t ous  CAG p romot e r  
was  t rans f ec ted  i n to  HEK c e l l s .  Immunoh is t ochem is t r y  o f  C t ip2  
t oge t he r  w i t h  nuc lea r  mark e r  Draq5  c on f i rm ed  the  express ion  o f  
C t ip2 .  ( B )  P lasm id  exp res s ing  Ct ip2  expr ess ed  in  c o r t i ca l  
neur ons  by  i n -u t e r o  e lec t ropor a t i on  a t  E12 .5  and  ana l yzed  a t  
E17 .5 .  Sca le  ba r=100µm.  



 
Suppl ementar y F igur e  3 :  Q uant i f i ca t ion  o f  CC w i th  r espect  to  
e f f i c iency o f  e lec t r oporat i on  i n  w i ld  t ype  and Sat b2 - / -  m utant  
( A )  I n  o rde r  t o  quan t i f y  t he  ex ten t  o f  r esc ue  o f  med ia l  p ro j ec t i ons  
i n  t he  i n  u t e ro  e xper imen ts  pe r f o rmed ,  ra t i o  o f  t he  f l uo resc en t  
a rea  o f  t he  med ia l l y  p ro j ec t ing  f i be r s  in  t he  i ps i l a te r a l  
hem is phe re  ( w i t h i n  box  a )  t o  t he  f l uo res cen t  a r ea  o f  t he  ce l l s  
e l ec t r opora t ed  in  t he  c o r t i ca l  p l a te  (w i t h in  box  b )  was  meas ured .  
The  s i ze  o f  box  ‘ b ’  va r ied  depend ing  upon  t he  ex ten t  o f  
e l ec t r opora t ion .  The  s i ze  o f  box  ‘ a ’  was  ad jus ted  s o  as  t o  
enc lose  the  ex t en t  o f  m ed ia l l y  p r o j ec t ing  f i be rs  a f t e r  t hey  mak e  
the  do rs a l  t u r n  w i t h i n  t he  ips i l a te r a l  c o r tex  t i l l  t he  m id l i ne .  (B )  
The  i n  u te ro - exper imen ts  w i t h  G FP  in  w i l d  t ype ,  GFP  i n  Sa t b2 - / - ,  
GFP  in  Sa tb2 - / - ; C t ip2 - / - ,  Unc5C  in  Sa tb2 - / - ,  Sa t b2  in  Sa t b2 - / - ,  DCC 
s hRNA in  Sa tb2 - / -  and  Sc ram b led  s hRNA i n  Sa tb2 - / -  were  
quan t i f i ed .  A l l  va lues  a re  rep resen ted  as  m ean  ±  SEM.  A l l  p -
va lues  a r e  ca l cu la ted  by  s tuden t ’ s  t  t e s t .  GFP  i n  w i l d  t ype  (n= 3)  
=  0 .199±0 . 0415 ,  GFP  i n  Sa tb2 - / -  ( n=3 )  =  0 . 00003±8 . 26x10 - 6 ,  p -
va lue  =  0 .0086 ,  GFP  in  Sa t b2 - / - ;C t i p2 - / -  ( n= 2)  =  0 .1419 ±0 . 027 ,  p -
va lue  =  0 .0058 ,   Unc 5C over - exp ress ion  in  Sa tb2 - / -  ( n= 3)  =  
0 . 0498± 0 .009 ,   p - va lue  =  0 .0058 ,  Sa tb2  e l ec t r opora t i on  i n  Sa tb2 -

/ -  (n= 2)  =  0 . 0606±0 .003 ,  p - va lue  =  0 . 00012 ,  DCC s hRNA i n  Sa tb2 -

/ -  ( n=3)  =  0 .0489±0 . 003 ,  com par ed  to  s c ram b led  e lec t ropor a t ion  
i n  t he  Sa t b2 - / -  ( n= 2)  =  0 . 00017±7 . 83x10 - 6 ,  p - va lue  =  0 .00023 ) .  



 
 
Suppl ementar y F igur e  4 :  Sat b2 - / -  neurons  do  not  show  def ects  
in  neur i t e  outgr ow th   
Ou tg rowt h  r a t io  o f  axons  f rom c o r t i c a l  exp lan ts  o f  w i l d  t ype ,  
Sa t b2 + / -  and  Sa tb2 - / -  we re  c ompared .  Sa t b2  de f i c ien t  neu rons  d id  
no t  s how impa i rmen t  i n  axona l  g rowth ,  i ns t ead  showed  a  s l i gh t  
i n c reas e  i n  ou tg rowt h  ra t i o  when  compared  to  t he  con t ro l s  ( p -
va lue=  0 . 0037  S tuden t ’ s  t - t es t ) .   



 
 
Suppl ementar y F i gur e  5 :  M id l ine  gu idepost  ce l l s  a re  not  
a l t e r ed  i n  Satb2 - / - ,  C t ip2 - / -  o r  Sat b2 - / - Ct ip2 - / -  m utants .  
Mid l i ne  gu idepos t  c e l l s  we re  s t a i ned  f o r  us ing  an t i bod ies  aga ins t  
Ca l r e t i n in  and  GFAP i n  w i l d  t ype ,  Sa t b2 - / - ,  C t ip2 - / -  and  Sa tb2 - / -

: Ct ip2 - / -  b r a ins ,  showing  com par ab le  exp ress ion  pa t t e rns  and  
l eve ls  i n  a l l  f ou r  geno t ypes .  Sca le  ba r= 100µm.  



 
Suppl ementar y F igur e  6 :  O ver - express i on  of  Unc5C,  Sat b2  or  
dow n- regula t i on  o f  DCC a t  E14 . 5  does  not  rescue  the  CC in  
Sat b2 - / -  mut ant s  
( A)  O ver -express ion  o f  Unc5C a t  E14 . 5  by  i n  u te ro  
e l ec t r opora t ion  i n  Sa tb2 - / -  m u tan ts  does  no t  r esc ue  t he  CC,  
whe reas  w i l d  t ype  l i t t e rm ates  show norma l  ca l lo sum.  (B )  Down 
r egu la t ion  o f  DCC by  s hRNA e lec t r opora t i on  a t  E14 . 5  does  no t  
r esc ue  the  CC i n  Sa t b 2 - / -  mu t an t s ,  whereas  w i l d  t ype  l i t t e rmates  
s how norm a l  ca l los um.  ( C )  O ver - expr ess ion  o f  Sa tb2  a t  E14 .5  
does  no t  rescue  the  CC i n  Sa t b2 - / -  mu t an t s ,  whereas  w i l d  t ype  
l i t t e rm ates  s how norma l  CC.  I ns e t  im ages  show h igher  
magn i f i c a t ion  o f  t he  m id l ine .  Sca le  b a r=450µm.  I ns e t  images  
s how h igher  magn i f i c a t ion  o f  t he  m id l ine .  



 
 
Suppl ementar y F igur e  7 :  DCC is  upregul a ted  i n  Sa tb2 - / -  
m utant  and is  una l te red  in  Ct ip2 - / -  mutant  
DCC i n  s i t u  h yb r i d i za t ion  a t  E18 .5  revea led  an  up regu la t ion  o f  
DCC mRNA leve l s  i n  Sa t b2 - / -  m u tan t  when  c ompar ed  to  t he  w i l d  
t ype ,  bu t  t he  C t i p2 - / -  m u tan t  d i d  no t  s how any  a l t e r a t ion  in  DCC 
expr ess ion  when  c ompared  t o  c on t ro l s .  Sa tb2 - / - ; C t ip2 - / -  doub le  
mut an t  showed  c omparab le  exp ress ion  t o  t he  Sa tb2 - / -  m u tan t .  
Sca le  ba r=100µm.  



 
 
Suppl ementar y F igur e  8 :  Ve r i f i ca t ion  o f  DCC shRNA knock  
dow n e f f i c i ency i n  HEK ce l ls .   
( A )  T he  e f f i c ienc y  o f  DCC k nock down was  ve r i f i ed  in  HEK ce l l s .  
W e tes t ed  f ou r  d i f f e ren t  shRNAs  f o r  t he i r  e f f i c i enc y  i n  DCC 
k nock down.  A  s c ramb led  shRNA was  used  as  a  con t ro l .  W es te r n  
b l o t  ana l ys i s  shows  a  c l ea r  reduc t ion  i n  DCC p ro t e in  le ve l s  i n  a l l  
f ou r  shRNAs  compared  to  t he  s c ram b led  s hRNA.  ( B )  
Quan t i f i c a t ion  showing  re la t i ve  p ro te i n  l e ve l s  o f  DCC to  t ubu l in .  
DCC s hRNA 2  and  4  p r oved  mos t  e f f i c i en t  i n  k nock ing  down  DCC,  
and  we re  t hus  us ed  i n  t he  expe r im en ts .  



 
 
Suppl ementar y F i gur e  9 :  O ver - express i on  of  Unc5C w i th  the  
s im ul taneous dow n - regula t i on  o f  DCC does  not  rescue  the  
Cor pus  Ca l losum.  
Images  s how expe r im en t s ,  wher e in  Unc5C,  DCC shRNA and  
Venus  GFP we re  c o - e lec t ropora t ed  a t  E1 2 . 5  and  the  b r a ins  
ha r ves t ed  and  ana l yzed  a t  E18 .5 .  W i l d  t ype  em br yos  d i s p lay  a  
no rma l  CC  a t  E18 .5 .  The  CC was  no t  rescued  when  Unc 5C and  
DCC s hRNA were  c o -e lec t ropor a ted  i n  Sa t b2 - / -  embr yos .  I ns e t  
images  show h ighe r  m agn i f i ca t ion  o f  t he  m id l i ne .  Sca le  ba r =  
450µm.  



 
 
Suppl ementar y F igur e  10 :  Satb2  over - express i on  i n  Sat b2 - / -  
em br yos  dow n - regul a tes  Ct ip2  
I n  u t e ro  e l ec t r opora t i on  o f  Sa tb2  i n  Sa t b2 - / -  c o r tex  r esu l t s  i n  a  
down  r egu la t ion  o f  C t ip2  expr ess ion  i n  t he  e lec t ropor a ted  c e l l s ,  
ve r i f y ing  t he  ac t i v i t y  o f  Sa tb2  in  t hes e  c e l l s .  Sca le  ba r=100µm.  
 
 



 
 

 
 Satb2-/- Netrin1-/- Unc5C-/- DCC-/- 
Corpus 
Callosum 

Absent Absent Present Absent 

Probst 
Bundle 

Absent Present - Present 

Medially 
Projecting 
Fibers 

Absent Present Present Present 

Projection of 
Deep Layer 
CPN 

Cortico-fugal Cortico-fugal Cortico-fugal Not studied 

Projection of 
Upper layer 
CPN 

Intra-
hemispheric 

Medial Medial Not studied 

 
Supplementary Table  1 :  Summary o f  Ca l losa l  phenotype 
o f  Sa tb2 ,  Unc5C,  Ne tr in1  and DCC mutants  
The  tab le  summar izes  the  ca l losa l  phenotypes  o f  a l l  f ou r  
mutan ts  cons ide red  in  th i s  pape r  i .e .  Sa tb2 - / -  Unc5C - / -  DCC - / -  
and  Ne t r in1  hypomorph .  The  fa te  o f  the  ca l losa l  f ibe rs ,  tha t  
a re  ce l l  i n t r i ns ica l l y  dependent  on  Sa tb2  fo r  mak ing  a  med ia l  
p ro jec t ion  cho ice ,  i s  a lso  de l inea ted  in  each  o f  t hese  
mutan ts .   

 


