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Research	
  interests:	
  
Maria	
  Jasin	
  has	
  a	
  longstanding	
  interest	
  in	
  how	
  DNA	
  double-­‐strand	
  breaks	
  (DSBs)	
  are	
  repaired	
  in	
  mammalian	
  
cells.	
  To	
  this	
  end,	
  as	
  a	
  beginning	
  investigator,	
  she	
  established	
  approaches	
  to	
  investigate	
  mechanisms	
  of	
  DSB	
  
repair	
  in	
  mammalian	
  cells,	
  demonstrating	
  a	
  crucial	
  role	
  for	
  both	
  homologous	
  recombination	
  (HR),	
  also	
  called	
  
homology-­‐directed	
   repair,	
   and	
  nonhomologous	
   end-­‐joining	
   (NHEJ).	
  While	
   a	
   role	
   for	
  NHEJ	
  was	
   suspected,	
   a	
  
role	
   for	
   HR	
   was	
   completely	
   unexpected;	
   this	
   discovery	
   launched	
   the	
   study	
   of	
   HR	
   as	
   a	
   major	
   area	
   of	
  
investigation	
   in	
  mammalian	
  cells.	
  The	
  approaches	
  for	
  these	
  studies	
   involved	
  an	
  endonuclease	
  to	
  generate	
  a	
  
DSB	
   in	
   the	
  genome	
  and	
  genetic	
  or	
  molecular	
  assays	
   for	
  DSB	
   repair.	
  She	
  provided	
  plasmids	
  and	
  cell	
   lines	
   to	
  
hundreds	
  of	
  labs	
  worldwide	
  to	
  investigate	
  DSB	
  repair	
  pathways	
  and	
  factors;	
  for	
  example,	
  her	
  HR	
  reporter,	
  DR-­‐
GFP,	
   has	
   been	
   a	
   standard	
   for	
   HR	
   analysis	
   for	
   ~15	
   years.	
   A	
   corollary	
   to	
   these	
   discoveries	
   is	
   that	
   an	
  
endonuclease-­‐generated	
  DSB	
  is	
  an	
  efficient	
  approach	
  for	
  “gene	
  editing”:	
  a	
  DSB	
  repaired	
  by	
  NHEJ	
  will	
  lead	
  to	
  
mutagenesis	
  and	
  a	
  DSB	
  repaired	
  by	
  HR	
  will	
  lead	
  to	
  gene	
  targeting.	
  With	
  the	
  approaches	
  established	
  in	
  the	
  lab,	
  
she	
   demonstrated	
   that	
   the	
   breast	
   cancer	
   suppressors	
   BRCA1	
   and	
   BRCA2	
   are	
   crucial	
   for	
   HR	
   repair,	
   thus	
  
implicating	
  HR	
   as	
   a	
   tumor	
   suppression	
  mechanism.	
   These	
  proteins	
  were	
   also	
   found	
   to	
   be	
   essential	
   for	
   the	
  
protection	
   of	
   stalled	
   replication	
   forks,	
   a	
   new	
   phenomenon	
   that	
   was	
   uncovered	
   in	
   her	
   studies.	
   She	
   also	
  
developed	
   methods	
   to	
   induce	
   de	
   novo	
   oncogenic	
   genomic	
   rearrangements	
   with	
   DSBs,	
   in	
   particular	
  
translocations,	
   and	
   determined	
   the	
   contribution	
   of	
   alternative	
   NHEJ	
   and	
   canonical	
   NHEJ	
   to	
   translocation	
  
formation	
  in	
  mouse	
  and	
  human	
  cells,	
  respectively.	
  	
  
	
   Maria	
  Jasin’s	
  lab	
  has	
  also	
  had	
  a	
  long-­‐stranding	
  interest	
  in	
  germline	
  recombination	
  events	
  and	
  the	
  role	
  
of	
  pre-­‐meiotic	
  and	
  meiotic	
  DNA	
  damage	
  in	
  inducing	
  these	
  events.	
  For	
  the	
  last	
  18	
  years,	
  Maria	
  Jasin	
  has	
  had	
  a	
  
highly	
  productive	
  collaboration	
  with	
  Dr.	
   Scott	
  Keeney	
  on	
  studies	
  of	
  meiotic	
  HR,	
  which	
   is	
   critical	
   for	
  meiotic	
  
progression	
  and	
  hence	
  survival	
  of	
  the	
  species.	
  This	
  collaboration	
  led	
  to	
  the	
  discovery	
  of	
  mouse	
  SPO11	
  which	
  is	
  
programmed	
   to	
   introduce	
   numerous	
   DSBs	
   into	
   the	
   genome	
   to	
   induce	
   meiotic	
   recombination.	
   ATM	
   was	
  
discovered	
   to	
   regulate	
   DSB	
   numbers	
   and	
   homeostatic	
   control	
   was	
   evident	
   in	
   the	
   conversion	
   of	
   DSBs	
   to	
  
meiotic	
   crossovers.	
   These	
   studies	
   determined	
   that	
   HR	
   between	
   the	
   sex	
   chromosomes	
   is	
   differentially	
  
controlled.	
  More	
  recently	
  meiotic	
  HR	
  mechanisms	
  were	
  studied	
  using	
  mouse	
  “tetrad”	
  analysis.	
  	
  
	
   The	
  study	
  of	
  both	
  mitotic	
  and	
  meiotic	
  HR	
  is	
  unusual	
  among	
  mammalian	
  researchers	
  and	
  gives	
  a	
  unique	
  
perspective	
  on	
  both	
  processes.	
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