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Figure S1.  Regulation and consequences of altered Pak1 activity.  (A, B) cortical neurones 

were transfected as shown and maintained 3 div prior to lysis.  (A) The levels of Pak1(P) were 

examined in membrane fractions revealing a high level of Pak1Caax activation.  Middle panel 

represents a longer exposure of the top panel to reveal the levels of endogenously activated 

Pak1 at the membrane.  Co-expression of RacN17 did not cause any significant changes in 

Pak1Caax activation.  (B) The consequences of Pak1 gain-of (expression of Pak1Caax) or loss-

of (expression of Pak1 shRNA) function on Pak2 or Pak3 were examined by western blotting 

(second and third panels) and Pak2 or Pak3 immunoprecipitations followed by kinase assays 

(last two panels).  Actin was used as a control for equal loading.  No significant differences 

were observed between the transfection groups. 

 

Figure S2.  Membrane localisation of active Pak1 affects neuronal polarity.  (A) Neurones 

expressing EGFP, Pak1Caax or Pak1T423E were examined at 3 div for the distribution of Tau-

1.  Pak1Caax caused widespread distribution of Tau-1 in contrast to EGFP controls and 

Pak1T423E expressing neurones where it had segregated to the axons.  Size bar 50µm.  (B) At 

3 div on average 15.5% of EGFP neurones had not specified an axon as judged by diffuse Tau-

1 staining.  This percentage decreased with time in culture and at 7 div only 3.5% were 

undifferentiated and 82% elaborated a single Tau-1 positive axon.  Expression of Pak1Caax 

increased the percentage of neurones with multiple Tau-1 positive neurites at 3 div from 17% 

(EGFP) to 35% and at 7 div from 15% (EGFP) to 55%.  Error bars SD.   

 



Figure S3.  Loss of Pak1 expression causes neuronal death.  (A) After 7 div neurones 

expressing Pak1 shRNA commonly displayed severely disrupted morphologies.  Tau-1 and 

Map2 were seen condensed in the cell soma (arrowheads).  Many EGFP positive cell remains 

were also detected (arrows).  (B) We compared the survival of EGFP, control shRNA and Pak1 

shRNA expressing neurones by counting the number of EGFP positive cells at 7 div and 

presenting the data as a percentage of live neurones at 3 div.  These data confirmed that Pak1 is 

essential for neuronal viability. 

 

Figure S4.  RacN17 but not Cdc42N17 rescues the Pak1Caax phenotype.  (A) Expression of 

RacN17 or Cdc42N17 alone did not alter neuronal polarity after 7 div as judged by Tau-1 and 

Map2 segregation to axons and dendrites, respectively.  (B)  Map2 was found restricted to 

dendrites following Pak1Caax and RacN17 co-expression.  In contrast Cdc42N17 and 

Pak1Caax expressing neurones still displayed a broad distribution of Map2 confirming the lack 

of rescue (arrows).  Size bars 50µm. 


