
ESM	  Methods	  

Antibodies	  

Antibodies	   against	   phospho-‐p38(Thr180/Tyr182),	   p38,	   phospho-‐

JNK(Thr183/Tyr185),	   phospho-‐HSP27(Ser82)	   and	   HSP27	   were	   from	   Cell	  

Signalling	   Technology	   (NEB,	   Hitchin,	   UK).	   Antibody	   against	   HSP60	   was	   from	  

Abcam	   (Cambridge,	   UK),	   and	   HSP90	   and	   HSP70	   were	   from	   Enzo	   Life	   Science	  

(Exeter,	  UK).	  All	  antibodies	  used	  according	  to	  manufacturer's	  instruction.	  	  

	  

Generation	  of	  new	  line	  of	  BeWo	  cells,	  BeWo-‐NG	  and	  culturing	  conditions	  

Commercial	  DMEM/F12	  medium	  contains	  17.1	  mmol/l	  glucose,	  and	  so	  

represents	  a	  hyperglycemic	  environment.	  The	  BeWo-‐NG	  cells	  grew	  slowly	  at	  5.5	  

mmol/l	  glucose	  concentration	  initially.	  After	  10	  passages,	  however,	  the	  

proliferation	  rate	  was	  indistinguishable	  from	  that	  of	  the	  original	  BeWo	  line	  (data	  

not	  shown),	  indicating	  the	  BeWo-‐NG	  cells	  had	  adapted	  to	  the	  more	  physiological	  

glucose	  environment.	  Another	  10	  passages	  were	  performed	  to	  ensure	  full	  

adaptation.	  All	  experiments	  were	  carried	  out	  using	  BeWo-‐NG	  cells	  after	  20	  

passages.	  The	  cells	  were	  cultured	  in	  modified	  DMEM/F-‐12	  medium	  containing	  

5.5	  mmol/l	  glucose	  (Sigma-‐Aldrich,	  UK)	  supplemented	  with	  10%	  heat-‐

inactivated	  fetal	  bovine	  serum	  (Invitrogen,	  UK),	  penicillin	  (10,000	  U/ml),	  and	  

streptomycin	  (10,000	  μg/ml)	  at	  37°C	  in	  a	  5%	  CO2	  atmosphere.	  

	  

The	  BeWo-‐NG	  cells	  were	  induced	  to	  differentiate	  with	  10	  μM	  Forskolin	  A	  (Sigma-‐

Aldrich,	  UK)	  in	  the	  presence	  10%	  FBS	  for	  24	  h	  prior	  to	  experimentation.	  FSK	  A-‐

treated	  BeWo-‐NG	  cells	  were	  rinsed	  with	  serum-‐free	  medium,	  and	  all	  

experiments	  were	  carried	  out	  under	  serum-‐free	  conditions	  in	  the	  absence	  of	  FSK	  

A.	  	  

	  

Western	  Blot	  

Placental	  tissue	  lysates	  were	  prepared	  using	  MagNA	  Lyser	  Instrument	  (Roche,	  

UK)	  with	  Lysing	  Martrix	  D	  (MP	  Biomedicals,	  UK)	  and	  lysis	  buffer	  containing	  20	  

mmol/l	  Tris	  (pH	  7.5),	  150	  mmol/l	  NaCl,	  1	  mmol/l,	  EDTA,	  1	  mmol/l	  EGTA,	  1%	  

Triton	  X-‐100,	  2.5	  mmol/l	  sodium	  pyrophosphate,	  1	  mmol/l	  β-‐glycerolphosphate,	  

1	  mmol/l	  Na3VO4,	  and	  complete	  mini	  proteases	  inhibitor	  cocktail	  (Roche	  



Diagnostics,	  East	  Sussex,	  UK).	  Cell	  lysates	  after	  in	  vitro	  culture	  experiments	  were	  

prepared	  using	  the	  same	  lysis	  buffer	  without	  homogenization.	  Protein	  

concentration	  of	  the	  tissue	  lysate	  or	  cell	  lysate	  was	  determined	  by	  Bicinchoninic	  

acid	  kit	  (Sigma-‐Aldrich,	  UK).	  Equivalent	  amounts	  of	  protein	  were	  resolved	  by	  

SDSPAGE,	  blotted	  onto	  nitrocellulose	  (0.2	  µm)	  and	  analyzed	  by	  enhanced	  

chemiluminescence	  (ECL)	  (Amersham	  Biosciences,	  Bucks,	  UK)	  using	  Kodak	  X-‐

OMAT	  Autoradiographic	  (AR)	  film	  (Sigma-‐Aldrich).	  β-‐actin	  or	  Ponceau	  S	  staining	  

was	  used	  to	  normalize	  protein	  loading.	  Films	  were	  scanned	  using	  a	  flat-‐bed	  

scanner	  (HP	  G4050)	  and	  intensities	  of	  the	  bands	  representing	  phospho-‐	  and	  

total	  kinase	  forms	  were	  determined	  from	  two	  or	  three	  different	  exposures	  

(within	  the	  linear	  detection	  range)	  using	  Image	  J	  analysis	  software	  (Freeware).	  	  	  

	  
Immunocytochemistry	  	  

The	  syncytialization	  of	  BeWo	  cells	  was	  assessed	  by	  immunocytochemical	  

staining	  with	  anti-‐Desmoplakin	  1+2	  antibody.	  Cells	  were	  fixed	  with	  

acetone/methanol	  (1:1	  v/v)	  at	  -‐20oC	  for	  20	  minutes.	  After	  extensively	  washed	  

with	  PBS,	  the	  cells	  were	  permeabilized	  with	  saponin	  buffer	  containing	  0.1%	  

saponin	  (Sigma-‐Aldrich,	  UK)	  and	  1%	  bovine	  serum	  albumin	  (Sigma-‐Aldrich,	  UK)	  

in	  PBS	  for	  30	  minutes	  following	  by	  incubation	  with	  anti-‐human	  Desmoplakin	  

1+2	  antibody	  (AbDSerotec,	  Oxford,	  UK)	  at	  1	  in	  100	  dilution	  in	  saponin	  buffer	  for	  

overnight	  at	  4oC	  following	  by	  a	  few	  hour	  at	  room	  temperature.	  After	  extensive	  

washing	  with	  saponin	  buffer,	  cells	  were	  incubated	  with	  secondary	  anti-‐mouse	  

antibody	  conjugated	  with	  Alexa	  Fluor	  488	  (Molecular	  Probes,	  San	  Diego,	  CA,	  

USA)	  for	  1	  h	  at	  room	  temperature.	  Cells	  were	  then	  extensively	  washed	  in	  saponin	  

buffer	  before	  briefly	  rinse	  in	  water	  and	  were	  mounted	  onto	  glass	  slides	  in	  an	  

anti-‐fade	  solution	  containing	  DAPI	  nuclear	  dye	  (Vector	  Laboratories,	  

Burlingame,	  CA,	  USA)	  and	  examined	  using	  a	  Zeiss	  AX10	  fluorescence	  microscope	  

(Carl	  Zeiss	  Ltd,	  Germany).	  
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