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Figure	
   S3.	
   PKN2	
   knockout	
   yolk	
   sacs	
   exhibit	
   an	
   immature	
   vascular	
   plexus	
   and	
   heart	
  

development	
   is	
   retarded,	
   related	
   to	
   figure	
   1.	
  Yolk	
  sac	
  endothelial	
  cells	
  were	
  stained	
  with	
  

endomucin	
  and	
  anti-­‐LYVE-­‐1	
  antibodies	
  (A).	
  Yolk	
  sacs	
  from	
  E9.5	
  embryos	
  were	
  also	
  paraffin	
  

embedded	
  and	
  stained	
  with	
  H&E	
  (A,	
  right	
  hand	
  panels).	
  High	
  magnification	
  images	
  of	
  LYVE-­‐1	
  

staining	
   reveal	
   endothelial	
   protrusions,	
   indicated	
   by	
   arrows	
   (B).	
   To	
   examine	
   the	
   delay	
   in	
  

cardiac	
  looping,	
  E8.5	
  embryos	
  were	
  whole	
  mount	
  stained	
  for	
  desmin	
  and	
  3D	
  reconstructions	
  

were	
  processed	
  using	
  Bitplane	
   Imaris	
  software	
  (C,	
  upper	
  panels).	
  Transverse	
  sections	
  were	
  

also	
  stained	
  for	
  desmin	
  followed	
  by	
  Alexa-­‐488	
  secondary	
  to	
  reveal	
  cardiomyocytes	
  (C;	
  lower	
  

panels).	
   (D)	
  Whole	
  mount	
   staining	
  of	
   PKN2	
  heterozygous	
   and	
   knockout	
   embryos	
   and	
   yolk	
  

sacs	
  (ys)	
  with	
  desmin	
  (blue	
  -­‐	
  Alexa	
  647)	
  and	
  endomucin	
  (green	
  –	
  Alexa	
  488).	
  Desmin	
  stained	
  

hearts	
   (boxed)	
   are	
   un-­‐looped	
   in	
   the	
   knockout	
   embryos	
   compared	
   to	
   littermates.	
   Sections	
  

were	
  counterstained	
  with	
  DAPI.	
  Histological	
  H&E	
  transverse	
  sections	
  through	
  the	
  head	
  of	
  an	
  

E9.5	
  PKN2	
  knockout	
  embryo	
  revealed	
  a	
  fully	
  open	
  hind-­‐brain	
  neural	
  tube	
  (E).	
  Abbreviations	
  

are:	
  ys,	
  yolk	
  sac;	
  otic	
  v,	
  otic	
  vesicle;	
  optic	
  v,	
  optic	
  vesicle;	
  nt,	
  neural	
  tube;	
  dnt,	
  dorsal	
  neural	
  

tube;	
  fb,	
  forebrain;	
  as,	
  aortic	
  sac.	
  

	
  

	
  

	
   	
  



Figure S4
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Figure	
   S4.	
   Effects	
   of	
   PKN2	
   deletion	
   on	
   actin	
   organisation	
   and	
   LPA	
   induced	
   migration,	
  

related	
   to	
   figure	
   3.	
   The	
   actin	
   cytoskeleton	
   remains	
   largely	
   unaffected	
   by	
   4-­‐OHT	
   induced	
  

PKN2	
  deletion	
   (A).	
  MEFs	
  were	
  methanol	
   fixed	
  and	
   stained	
  with	
  anti-­‐PKN2	
  mAb	
  and	
  alexa-­‐

488	
   labelled	
   secondary,	
   and	
   DAPI,	
   prior	
   to	
   confocal	
   imaging	
   (left	
   panels);	
   4-­‐OHT	
   induced	
  

deletion	
  of	
  PKN2	
  (left	
  bottom	
  panel).	
  Following	
  PFA	
  fixation,	
  F-­‐actin	
  was	
  stained	
  with	
  FITC-­‐

phalloidin	
  (actin)	
  and	
  nuclei	
  with	
  DAPI	
  (A,	
  middle	
  panels).	
  Rac1	
  and	
  actin	
  are	
  localised	
  at	
  the	
  

leading	
   edge	
  of	
  migrating	
   cells	
   in	
   PKN2	
  expressing	
  or	
   PKN2	
  deleted	
   cells	
   (A,	
   right	
   panels).	
  

Cells	
  were	
  stained	
  with	
  anti-­‐Rac1	
  mAb	
  and	
  alexa-­‐488	
  labelled	
  secondary,	
  Alexa-­‐555	
  labelled	
  

phalloidin	
  and	
  DAPI.	
   Single	
   cell	
   tracking	
   reveals	
   that	
  PKN2	
  deletion	
   supresses	
   LPA	
   induced	
  

migration	
  speed	
  of	
  MEFs	
  in	
  scratch	
  wound	
  assays	
  (B-­‐D);	
  4-­‐OHT	
  induced	
  Cre	
  activity	
  reduces	
  

migration	
   of	
   PKN2fl/fl	
   but	
   not	
   PKN2wt	
   cells.	
   Box	
   and	
   whisker	
   plots	
   indicate	
   the	
   average,	
  

quartiles	
  and	
  range	
  of	
   individual	
  cell	
  speed;	
  *<P	
  0.05;	
  **p<0.01;***p<0.001	
  ANOVA.	
  Single	
  

cell	
  tracks	
  from	
  both	
  wound	
  edges	
  are	
  displayed	
  for	
  the	
  iCre-­‐PKN2fl/fl	
  cells	
  (D;	
  axes	
  indicate	
  

distance	
  in	
  µm).	
  

	
  

	
  




