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Summary	
  
	
  

Schistosomiasis	
  is	
  an	
  endemic	
  parasitic	
  disease	
  affecting	
  approximately	
  a	
  quarter	
  of	
  a	
  

billion	
   people	
  worlwide,	
  mainly	
   in	
   developing	
   and	
   under	
   developed	
   countries	
   of	
   Africa,	
  

Southeast	
   Asia	
   and	
   Central	
   and	
   South	
  America.	
   The	
   causative	
   agent	
   is	
   a	
   plathyhelminth	
  

worm	
  of	
  the	
  genus	
  Schistosoma.	
  Chemotherapy	
  with	
  praziquantel	
  is	
  possible	
  but	
  does	
  not	
  

protect	
   from	
   re-­‐infection;	
  moreover,	
   reduced	
   susceptibility	
   to	
   this	
   drug	
   have	
   raised	
   the	
  

issue	
  of	
  potential	
  outbursts	
  of	
  drug	
  resistance.	
   In	
  this	
  context,	
  researchers	
  have	
  a	
  strong	
  

interest	
  in	
  finding	
  alternative	
  routes	
  of	
  chemotherapy	
  and	
  have	
  also	
  established	
  programs	
  

for	
  vaccine	
  development.	
  It	
  is	
  thought	
  that	
  the	
  most	
  vulnerable	
  point	
  in	
  the	
  parasites’	
  life	
  

cycle	
  is	
  the	
  early	
  stages	
  of	
  life	
  in	
  the	
  mammalian	
  host.	
  The	
  infectious	
  larvae,	
  the	
  cercariae,	
  

infect	
   the	
   host	
   by	
   penetrating	
   through	
   the	
   skin	
   where	
   parasites	
   transform	
   into	
  

schistosomula.	
   In	
   vivo,	
   skin	
   transformation	
   occurs	
  within	
   hours	
   and	
   this	
   process	
   can	
   be	
  

reproduced	
  in	
  vitro	
  by	
  inducing	
  a	
  mechanical	
  transformation.	
  The	
  parasite	
  profile	
  of	
  gene	
  

expression	
   across	
   this	
   vulnerable	
   transition	
   is	
   not	
   well	
   understood.	
   What	
   is	
   more,	
   a	
  

transcriptome	
   comparison	
  between	
  naturally	
   transformed	
  parasites	
   and	
   those	
   forced	
   to	
  

transform	
  in	
  vitro	
  has	
  not	
  been	
  investigated.	
  	
  

This	
   thesis	
   aims	
   at	
   filling	
   in	
   these	
   gaps	
   in	
   our	
   knowledge	
  of	
   schistosome	
  biology	
  by	
  

investigating	
   gene	
   expression	
   changes	
   that	
   the	
   early	
   schistosomula	
   undergo	
   upon	
  

infection.	
  In	
  order	
  to	
  address	
  this	
  question,	
  RNA-­‐seq	
  transcriptome	
  sampling	
  of	
  cercariae,	
  

3-­‐hours	
  old	
  and	
  24-­‐hours	
  old	
  schistosomula	
  and	
  adult	
  worms	
  was	
  used.	
  Because	
  RNA-­‐seq	
  

differential	
   expression	
   analyses	
   heavily	
   relies	
   on	
   genome	
   annotation,	
   the	
   transcriptome	
  

data	
  was	
   first	
  used	
   to	
   improve	
   the	
  gene	
  annotation	
  of	
   the	
  Schistosoma	
  mansoni	
   genome.	
  

Second,	
  RNA-­‐seq	
  data	
   generated	
   from	
  24-­‐hours	
  old	
   skin-­‐	
   and	
  mechanically	
   transformed	
  

schistosomula	
  were	
   compared.	
   Finally,	
   the	
   patterns	
   of	
   gene	
   expression	
   that	
   accompany	
  

the	
  transformation	
  of	
   the	
  parasites	
   from	
  the	
  cercariae	
  stage	
  to	
   the	
  schistosomula	
  during	
  

its	
   first	
   24	
   hours	
   of	
   infection	
   were	
   studied.	
   This	
   time	
   course	
   study	
   allowed	
   the	
  

identification	
  of	
  known	
  biological	
  processes	
  with	
  improved	
  resolution	
  while	
  other	
  newer	
  

developmental	
   changes	
  are	
  also	
   reported	
  and	
  examined.	
  The	
   resolution	
  achieved	
   in	
   this	
  

study	
   has	
   no	
   precedent	
   in	
   any	
   other	
   parasitic	
   helminth	
   and	
   contributes	
   to	
   our	
  

understanding	
  of	
  schistosome	
  biology.	
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