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Is	  your	  research	  clinical,	  basic	  science	  or	  transla2onal?	  
Basic	  Science	  
Tell	  us	  about	  your	  research?	  
In	  the	  lung,	  senescent	  cells	  are	  strongly	  implicated	  in	  the	  pathogenesis	  of	  IPF.	  Senescent	  epithelial	  
cells	  are	  thought	  to	  be	  primarily	  pro-‐fibro>c	  but	  there	  is	  li?le	  understanding	  of	  the	  contribu>on	  of	  
senescent	  fibroblasts	  to	  the	  fibrosis	  observed	  in	  IPF.	  My	  research	  aims	  to	  develop	  and	  characterise	  
a	  model	  of	  induced	  senescence,	  using	  primary	  human	  lung	  fibroblasts,	  and	  to	  ul>mately	  determine	  
whether	   senescent	   fibroblasts	   are	   pro-‐	   or	   an>-‐fibro>c.	   I	   also	   aim	   to	   iden>fy	  whether	   senescent	  
fibroblasts	   are	   capable	   of	   driving	   non-‐senescent	   fibroblasts	   into	   senescence,	   and	   determine	   if	  
senescent	   fibroblasts	   promote	   fibroblast-‐to-‐myofibroblast	   differen>a>on	   of	   neighbouring	   non-‐
senescent	  fibroblasts.	  	  	  	  
	  Where	  do	  you	  see	  yourself	  in	  5	  years?	  
Upon	  comple>on	  of	  my	  PhD	  in	  Australia,	  I	  plan	  on	  moving	  back	  to	  Europe	  to	  join	  a	  team	  involved	  
in	   IPF	   research.	   In	   the	   shorter	   term,	   my	   goal	   is	   to	   contribute	   to	   the	   field	   through	   hypothesis	  
genera>ng	  and	  performing	  basic	  science	  in	  the	  lab.	   In	  5	  years	  I	  aim	  to	  be	  driving	  the	  research	  of	  
more	  than	  a	  one-‐researcher	  band	  and	  to	  begin	  to	  see	  my	  science	  translated	  to	  clinical	  applica>ons.	  	  
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What	  do	  you	  find	  is	  the	  major	  benefit	  of	  RSF	  Assembly	  Membership?	  
As	   an	   early	   career	   researcher	   the	   networking	   opportuni>es	   that	   the	   RSF	   assembly	   provides	   are	  
invaluable,	   they	  have	   allowed	  me	   to	   interact	  with	   senior	   researchers	   in	   the	  field	  which	   is	   always	  
inspiring.	  www.linkedin.com/in/david-‐william-‐waters-‐a1181a56	  
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Idiopathic	  pulmonary	  fibrosis	   (IPF)	   is	  a	  chronic	  fibrosing	   inters>>al	  pneumonia	  of	  unknown	  cause	  
and	  has	  a	  median	  survival	  of	  only	  3	  years	  aOer	  diagnosis.	  We	  have	  shown	  that	  fibroblasts	  derived	  
from	   IPF-‐lungs	   clearly	   display	   characteris>cs	   of	   senescent	   cells.	   The	   ques>on	   of	   whether	   the	  
senescent	  phenotype	  can	  be	  modulated	  to	  restore	  normal	  fibroblast	  func>on	  remains	  unanswered.	  
Dysregulated	  ac>va>on	  of	   the	   transcrip>on	   factor	  STAT3	  has	  previously	  been	  shown	  to	  correlate	  
with	   IPF	   progression	   and	   has	   the	   poten>al	   to	   drive	   the	   phenotypic	   divergence	   observed	   in	   lung	  
fibroblasts	   (LFs)	   from	   IPF	  pa>ents.	  We	  hypothesise	   that	   inhibi>ng	  STAT3	  ac>va>on	  aOer	   induced	  
senescence	  will	  a?enuate	  characteris>cs	  of	  the	  senescent	  phenotype.	  Aim:	  To	  determine	  the	  effect	  
of	  inhibi>ng	  STAT3	  ac>va>on	  on	  the	  development	  of	  fibroblast	  senescence.	  
Methods:	   Primary	   cultures	   of	   LFs	   were	   established	   from	   macroscopically	   normal	   lung	   >ssue	   of	  
thoracotomy	   pa>ents.	   Senescence	   was	   induced	   by	   exposing	   cells	   to	   H202	   (150	   μM)	   for	   2hr	   and	  
confirmed	   by	   measuring	   senescence-‐associated-‐β-‐galactosidase	   (SA-‐β-‐Gal),	   IL-‐6	   produc>on,	   and	  
cell-‐cycle	   arrest	   protein	   p21	   by	   cytochemistry,	   ELISA,	   and	   immunoblo^ng	   respec>vely.	   STAT3	  
ac>va>on	  was	  inhibited	  using	  the	  pharmacological	  inhibitor	  STA-‐21	  (10	  μM),	  cellular	  characteris>cs	  
were	  subsequently	  assessed	  via	  Immunoblot,	  fluorescence,	  and	  the	  Seahorse	  Mito	  Stress	  test.	  	  
Results:.	   The	   induc>on	  of	   senescence	   resulted	   in	   increased	  SA-‐β-‐Gal	  ac>vity,	  p21	   levels,	  and	   IL-‐6	  
produc>on.	   Mitochondrial	   analysis	   revealed	   evidence	   of	   increased	   mitochondrial	   respira>on	   in	  
senescent	  fibroblasts	   characterized	  by	   increased	  basal	   respira>on,	  proton	   leak	  and	  an	  associated	  
increase	  in	  superoxide	  produc>on.	  Targe>ng	  STAT3	  ac>vity	  aOer	  senescence	  induc>on	  a?enuated	  
IL-‐6	  produc>on	  and	  prevented	  senescence-‐associated	  increases	  in	  mitochondrial-‐respira>on.	  	  
Conclusion:	  The	   results	   of	   this	   study	   suggest	   that	   induced	   senescence	   involves	   the	   ac>va>on	   of	  
STAT3.	  Future	  perspec6ves:	  To	  determine	  whether	   senescent	   LFs	  are	  pro-‐	  or	  an>-‐fibro>c	  and	   to	  
assess	  the	  impact	  of	  senescent	  LFs	  on	  non-‐senescent	  LFs.	  	  	  	  
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