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Many	
  of	
   the	
   technologies	
  developed	
   in	
   the	
   field	
  of	
  personal	
  medicine	
  are	
  also	
  applicable	
   to	
  other	
  
biotechnology	
   areas	
   including	
   agricultural	
   and	
   environmental	
   research,	
   and	
   access	
   to	
   these	
  
technologies	
  has	
  enhanced	
  Australia’s	
  ability	
  to	
  compete	
  in	
  these	
  areas.	
  	
  

The	
  growth	
  of	
  DNA	
  sequencing	
  technology	
  has	
  been	
  driven	
  by	
  the	
  potential	
  for	
  applications	
  in	
  human	
  
health,	
  though	
  the	
  benefits	
  are	
  also	
  being	
  reaped	
  in	
  agriculture	
  and	
  environmental	
  research.	
  Australia	
  
plays	
  a	
  major	
   role	
   in	
  sequencing	
   the	
  genomes	
  of	
   several	
  crop	
  species	
   including	
  wheat	
  and	
  canola,	
  
many	
   of	
   which	
   are	
   larger	
   and	
  more	
   complex	
   than	
   the	
   human	
   genome	
   (1-­‐5).	
   These	
   advances	
   are	
  
supported	
  by	
  access	
   to	
  DNA	
  sequencing	
  capability	
  either	
   locally	
  or	
   through	
  national	
   infrastructure	
  
such	
  as	
  the	
  Australian	
  Genome	
  Research	
  Facility	
  (AGRF).	
  The	
  recent	
  extension	
  of	
  the	
  Illumina	
  X	
  TEN	
  
system	
  hosted	
  by	
  the	
  Garvan	
   Institute,	
   to	
  non-­‐human	
  samples	
  enables	
  the	
  application	
  of	
   this	
  high	
  
throughput	
  data	
  generation	
  system	
  for	
  crop	
  and	
  environmental	
  genomics.	
  

Genotyping	
   systems	
   are	
   used	
   routinely	
   for	
   large	
   scale	
   analysis	
   of	
   genetic	
   variants	
   associated	
  with	
  
heritable	
   human	
   disease,	
   and	
   the	
   same	
   technology	
   is	
   applied	
   for	
   crop	
   improvement	
   as	
   well	
   as	
  
environmental	
   diversity	
   analysis.	
   Custom	
   genotyping	
   arrays	
   have	
   been	
   developed	
   for	
  most	
  major	
  
crops,	
  with	
  Australian	
   researchers	
  contributing	
   to	
   their	
  development	
  as	
  well	
  as	
  being	
  major	
  users,	
  
collaborating	
  with	
  international	
  consortia	
  and	
  supported	
  by	
  major	
  industry	
  partners	
  including	
  Bayer	
  
CropScience,	
  Monsanto,	
  Advanta	
  and	
  Syngenta.	
  	
  

Recent	
  advances	
  in	
  genome	
  editing,	
  the	
  ability	
  to	
  ‘cut	
  and	
  paste’	
  the	
  genetic	
  blueprint	
  without	
  the	
  
need	
  to	
  add	
  foreign	
  DNA,	
   is	
  being	
  developed	
  for	
  a	
  wide	
  range	
  of	
  biomedical	
  applications	
   including	
  
correcting	
  genetic	
  abnormalities	
  and	
  offering	
  potentially	
  innovative	
  cures	
  for	
  cancers.	
  These	
  advances	
  
are	
   also	
  being	
   applied	
   to	
   revolutionise	
  he	
   crop	
  breeding	
   cycle,	
  with	
   the	
  potential	
   to	
   develop	
  new	
  
varieties	
  within	
  5	
  years,	
  compared	
  to	
  7-­‐12	
  years	
  for	
  traditional	
  breeding	
  or	
  an	
  average	
  of	
  13	
  years	
  for	
  
genetic	
  engineering	
  approaches	
  (6).	
  While	
  there	
  remains	
  some	
  uncertainty	
  around	
  the	
  regulation	
  and	
  
user	
  acceptance	
  of	
  this	
  technology	
  in	
  Australia,	
  crops	
  are	
  already	
  being	
  developed	
  for	
  the	
  US	
  market	
  
which	
  are	
  indistinguishable	
  from	
  conventionally	
  bred	
  varieties	
  and	
  which	
  do	
  not	
  contain	
  transgenic	
  
material	
  (7).	
  

The	
   final	
  overlap	
  between	
  personalised	
  medicine	
  and	
  agricultural	
  or	
  environmental	
   applications	
   is	
  
their	
  reliance	
  on	
  bioinformatics.	
   	
  As	
  the	
  cost	
  of	
  data	
  generation	
  has	
  dropped,	
  the	
   limitation	
  of	
  the	
  
ability	
   to	
   apply	
   this	
   big	
   data	
   explosion	
   to	
   biology	
   and	
   medicine	
   has	
   been	
   lack	
   of	
   experienced	
  
researchers	
  in	
  bioinformatics.	
  Bioinformatics	
  is	
  a	
  relatively	
  new	
  and	
  evolving	
  field	
  of	
  research	
  which	
  
spans	
  the	
  disciplines	
  of	
  biology,	
  mathematics	
  and	
  computer	
  science.	
  Australia	
  is	
  a	
  leader	
  in	
  crop	
  end	
  
environmental	
   bioinformatics	
   and	
   is	
   positioned	
   to	
   expand	
   this	
   important	
   growth	
   industry	
   (8).	
   As	
  
bioinformatics	
   is	
   cross	
   disciplinary,	
   researchers	
   regularly	
   transition	
   between	
   biomedical,	
  
environmental	
  and	
  agricultural	
  research,	
  and	
  general	
  support	
  for	
  bioinformatics	
  training	
  in	
  Australia	
  
is	
  an	
  effective	
  mechanism	
  to	
  promote	
  the	
  broader	
  biotechnology	
  industry.	
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