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Supplementary	
  Figure	
  1	
  

	
  
Full	
  protein	
  sequence	
  alignment	
  of	
  all	
  three	
  ARHGEF25	
  isoforms.	
  A	
  green	
  and	
  

purple	
  box	
  mark	
  the	
  unique	
  translated	
  exons	
  from	
  p63RhoGEF619.	
  The	
  unique	
  

translated	
  exon	
  from	
  p63RhoGEF580	
  is	
  marked	
  by	
  a	
  red	
  box.	
  The	
  common	
  exon	
  

between	
  p63RhoGEF619	
  and	
  p63RhoGEF580	
  is	
  marked	
  by	
  a	
  blue	
  box.	
  The	
  remaining	
  

sequence	
  is	
  identical	
  for	
  all	
  three	
  isoforms.	
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  Figure	
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(A)	
  Average	
  FRET	
  ratio	
  time	
  traces	
  of	
  HeLa	
  cells	
  transfected	
  with	
  the	
  DORA	
  RhoA-­‐

biosensor	
  and	
  RFP-­‐GEFT	
  (n	
  =	
  40)	
  show	
  a	
  fast	
  reversible	
  increase	
  in	
  YFP/CFP	
  ratio,	
  

indicating	
  rapid	
  GTP	
  loading	
  of	
  RhoA	
  upon	
  GPCR	
  stimulation.	
  	
  	
  

(B)	
  Control	
  cells	
  transfected	
  with	
  the	
  DORA	
  RhoA-­‐biosensor	
  and	
  RFP-­‐GEFT	
  (n	
  =	
  

23)	
  that	
  were	
  incubated	
  for	
  2	
  hours	
  with	
  2µM	
  FR900959	
  do	
  not	
  show	
  any	
  change	
  

in	
  YFP/CFP	
  ratio.	
  Cells	
  were	
  stimulated	
  with	
  histamine	
  (100µM)	
  at	
  t	
  =	
  32s	
  and	
  the	
  

response	
  was	
  antagonized	
  by	
  the	
  addition	
  of	
  mepyramine	
  (10µM)	
  at	
  t	
  =	
  152s.	
  Time	
  

traces	
  show	
  the	
  average	
  ratio	
  change	
  of	
  YFP/CFP	
  fluorescence,	
  normalized	
  to	
  

baseline	
  values	
  (faded	
  grey	
  traces	
  depict	
  +/-­‐	
  95%	
  CI).	
  

0 60 120 180 240

1.0

1.2

1.4

1.6

Time (s)

N
or

m
. Y

FP
/C

FP
 R

at
io

0 60 120 180 240

1.0

1.2

1.4

1.6

Time (s)

N
or

m
. Y

FP
/C

FP
 R

at
io

A

B

100 µM Histamine

10 µM Mepyramine

GEFT
DORA - RhoA (n = 40)

GEFT + FR900359
DORA - RhoA (n = 23)

100 µM Histamine

10 µM Mepyramine



	
   4	
  

Supplementary	
  Figure	
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(A)	
  Cells	
  transfected	
  with	
  the	
  DORA	
  Cdc42-­‐biosensor	
  and	
  RFP-­‐p63RhoGEF619	
  (n	
  =	
  

21)	
  that	
  were	
  incubated	
  overnight	
  with	
  100ng/ml	
  PTX	
  show	
  reversible	
  change	
  in	
  

YFP/CFP	
  ratio	
  that	
  is	
  comparable	
  to	
  the	
  untreated	
  condition	
  (the	
  trace	
  of	
  RFP-­‐

p63RhoGEF619	
  (n	
  =	
  29)	
  from	
  figure	
  3	
  is	
  shown	
  in	
  black).	
  	
  

(B)	
  Cells	
  transfected	
  with	
  the	
  DORA	
  Cdc42-­‐biosensor	
  and	
  RFP-­‐p63RhoGEF619	
  (n	
  =	
  

27)	
  that	
  were	
  incubated	
  for	
  2	
  hours	
  with	
  2µM	
  FR900959	
  show	
  a	
  delayed	
  and	
  

irreversible	
  change	
  in	
  YFP/CFP	
  ratio	
  (the	
  trace	
  of	
  RFP-­‐p63RhoGEF619	
  (n	
  =	
  29)	
  

from	
  figure	
  3	
  is	
  shown	
  in	
  black).	
  Cells	
  were	
  stimulated	
  with	
  histamine	
  (100µM)	
  at	
  t	
  

=	
  32s	
  and	
  the	
  response	
  was	
  antagonized	
  by	
  the	
  addition	
  of	
  mepyramine	
  (10µM)	
  at	
  

t	
  =	
  152s.	
  Time	
  traces	
  show	
  the	
  average	
  ratio	
  change	
  of	
  YFP/CFP	
  fluorescence,	
  

normalized	
  to	
  baseline	
  values	
  (faded	
  grey	
  and	
  pink	
  traces	
  depict	
  +/-­‐	
  95%	
  CI).	
  

0 60 120 180 240

0.95

1.00

1.05

1.10

Time (s)

N
or

m
. Y

FP
/C

FP
 R

at
io

0 60 120 180 240

0.95

1.00

1.05

1.10

Time (s)

N
or

m
. Y

FP
/C

FP
 R

at
io

A

B

p63RhoGEF
619

 (n = 29)

+PTX      (n = 21) 

p63RhoGEF
619

 (n = 29)

+FR900359     (n = 27) 

100 µM Histamine

10 µM Mepyramine

100 µM Histamine

10 µM Mepyramine



	
   5	
  

Supplementary	
  Figure	
  4	
  

	
  
(A)	
  Time	
  trace	
  of	
  HeLa	
  cells	
  transfected	
  with	
  GEFT-­‐YFP,	
  Gαq-­‐CFP	
  and	
  H1R-­‐RFP	
  

shows	
  the	
  average	
  normalized	
  YFP	
  fluorescence	
  over	
  time	
  (faded	
  grey	
  traces	
  

depict	
  +/-­‐	
  95%	
  CI).	
  Cells	
  were	
  stimulated	
  with	
  histamine	
  (100µM)	
  at	
  t	
  =	
  42s	
  and	
  

the	
  response	
  was	
  antagonized	
  by	
  the	
  addition	
  of	
  mepyramine	
  (10µM)	
  at	
  t	
  =	
  162s.	
  

(B)	
  Time	
  trace	
  of	
  HeLa	
  cells	
  transfected	
  with	
  GEFT-­‐RFP,	
  YFP-­‐p63RhoGEF619,	
  Gαq-­‐

CFP	
  and	
  H1R-­‐*	
  shows	
  the	
  average	
  normalized	
  YFP	
  and	
  RFP	
  fluorescence	
  over	
  time	
  

(faded	
  grey	
  and	
  pink	
  traces	
  depict	
  +/-­‐	
  95%	
  CI).	
  Cells	
  were	
  stimulated	
  with	
  

histamine	
  (100µM)	
  at	
  t	
  =	
  42s	
  and	
  the	
  response	
  was	
  antagonized	
  by	
  the	
  addition	
  of	
  

mepyramine	
  (10µM)	
  at	
  t	
  =	
  182s.	
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Supplementary	
  Figure	
  5	
  

	
  
	
  (A)	
  Average	
  FRET	
  measurements	
  of	
  HeLa	
  cells	
  transfected	
  with	
  the	
  DORA	
  RhoA-­‐

biosensor,	
  Lck-­‐frb-­‐CFP(w66a)	
  and	
  GEFT-­‐RFP	
  (n	
  =	
  23,	
  blue).	
  Cells	
  were	
  stimulated	
  

with	
  rapamycin	
  at	
  t	
  =	
  32s,	
  histamine	
  at	
  t	
  =	
  312s	
  and	
  mepyramine	
  at	
  t	
  =	
  432s.	
  For	
  

reference,	
  the	
  RFP-­‐fkbp12-­‐p63RhoGEF619	
  (n	
  =	
  31,	
  red),	
  RFP-­‐fkbp12-­‐cDH	
  (n	
  =	
  22,	
  

black)	
  and	
  RFP-­‐fkbp12	
  transfected	
  control	
  cells	
  (n	
  =	
  32,	
  grey)	
  from	
  figure	
  5	
  are	
  

also	
  shown	
  in	
  their	
  respective	
  colors.	
  Cells	
  were	
  stimulated	
  with	
  rapamycin	
  at	
  t	
  =	
  

32s,	
  histamine	
  at	
  t	
  =	
  312s	
  and	
  mepyramine	
  at	
  t	
  =	
  432s.	
  Time	
  traces	
  show	
  the	
  

average	
  ratio	
  change	
  of	
  YFP/CFP	
  fluorescence,	
  normalized	
  to	
  baseline	
  values	
  

(faded	
  grey,	
  blue	
  and	
  pink	
  traces	
  depict	
  +/-­‐	
  95%	
  CI).	
  (B)	
  The	
  same	
  traces	
  as	
  in	
  (A),	
  

but	
  not	
  normalized	
  to	
  their	
  respective	
  baseline	
  ratios.	
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Supplementary	
  Movies	
  
	
  
Supplementary	
  Video	
  1:	
  Histamine	
  induced	
  relocation	
  of	
  p63RhoGEF619	
  to	
  the	
  
plasma	
  membrane.	
  HeLa	
  cells	
  transfected	
  with	
  YFP-­‐p63RhoGEF619,	
  Gαq-­‐CFP	
  and	
  
H1R-­‐RFP	
  were	
  stimulated	
  with	
  histamine	
  (100µM)	
  at	
  t	
  =	
  42s	
  and	
  the	
  response	
  was	
  
antagonized	
  by	
  the	
  addition	
  of	
  mepyramine	
  (10µM)	
  at	
  t	
  =	
  162s.	
  
Movie	
  shows	
  the	
  YFP	
  fluorescence	
  over	
  time.	
  	
  	
  
	
  
	
  
Supplementary	
  Video	
  2:	
  Histamine	
  induced	
  relocation	
  of	
  GEFT	
  to	
  the	
  plasma	
  
membrane.	
  HeLa	
  cells	
  transfected	
  with	
  GEFT-­‐YFP,	
  Gαq-­‐CFP	
  and	
  H1R-­‐RFP	
  were	
  
stimulated	
  with	
  histamine	
  (100µM)	
  at	
  t	
  =	
  56s	
  and	
  the	
  response	
  was	
  antagonized	
  
by	
  the	
  addition	
  of	
  mepyramine	
  (10µM)	
  at	
  t	
  =	
  192s.	
  Movie	
  shows	
  the	
  YFP	
  
fluorescence	
  over	
  time.	
  	
  	
  
	
  	
  	
  
	
  
	
  


