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The	
  Great	
  South	
  Bay	
  (GSB)	
  and	
  the	
  Long	
  Island	
  Sound	
  (LIS)	
  
are	
  both	
  areas	
  that	
  exhibit	
  degraded	
  water	
  quality,	
  with	
  the	
  
oyster	
  (C.	
  virginica)	
  being	
  a	
  commonly	
  used	
  bivalve	
  to	
  
restore	
  it	
  (Shusman	
  1).	
  This	
  study	
  was	
  conducted	
  to	
  
evaluate	
  the	
  biodiversity	
  present	
  in	
  both	
  loca%ons	
  and	
  to	
  
determine	
  if	
  gene%c	
  diversity	
  occurred	
  more	
  in	
  the	
  wild	
  
oysters	
  than	
  farm-­‐raised	
  (inbred).	
  Ten	
  farm-­‐raised	
  (GSB)	
  
and	
  ten	
  wild	
  (LIS)	
  oysters	
  were	
  extracted	
  of	
  their	
  DNA,	
  
which	
  was	
  amplified	
  using	
  PCR.	
  During	
  the	
  research,	
  only	
  
two	
  samples	
  were	
  strong	
  enough	
  to	
  be	
  analyzed.	
  The	
  
research	
  proved	
  that	
  that	
  farm-­‐raised	
  sample	
  NTA-­‐010	
  was	
  
most	
  closely	
  related	
  to	
  the	
  marine	
  fish	
  Cod	
  (rela%vity	
  of	
  57)	
  
and	
  that	
  it	
  contained	
  DNA	
  similar	
  to	
  the	
  fungus	
  species	
  
sepsis	
  sepsi	
  (Rela%vity	
  of	
  41).	
  The	
  wild	
  bred	
  sample	
  
NTA-­‐020	
  was	
  most	
  closely	
  related	
  to	
  the	
  fly	
  species	
  chovela	
  
elongata	
  (Rela%vity	
  of	
  46).	
  	
  

  Each	
  oyster	
  was	
  opened	
  and	
  the	
  20	
  bellies	
  were	
  put	
   into	
  separate	
  containers	
  to	
  be	
  frozen	
  
for	
  the	
  barcoding	
  process	
  (figure	
  4).	
  

  Modifica%ons:	
   Oyster	
   samples	
   were	
   originally	
   labeled	
   as	
   F1-­‐10	
   and	
   W1-­‐10.	
   F1-­‐10	
  
represented	
  farm-­‐raised	
  samples	
  	
  1-­‐10	
  and	
  W1-­‐10	
  represented	
  wild	
  samples	
  1-­‐10.	
  

  10	
  oysters	
  of	
  varying	
  loca%on	
  were	
  collected	
  from	
  the	
  LIS	
  and	
  GSB	
  (Figure	
  1).	
  	
  
  The	
  10	
  from	
  the	
  GSB	
  were	
  farm-­‐raised	
  (inbred)	
  and	
  collected	
  offshore	
   in	
  various	
  breeding	
  
cages	
  near	
  the	
  Fire	
  Island	
  Inlet	
  by	
  a	
  commercial	
  source	
  in	
  Sayville,	
  NY	
  (Figure	
  2).	
  

  The	
  10	
  samples	
  from	
  the	
  LIS	
  were	
  wild	
  grown	
  for	
  a	
  gene%c	
  variance	
  evalua%on.	
  They	
  were	
  
collected	
  from	
  their	
  distributor	
  in	
  Port	
  Jefferson,	
  NY	
  (Figure	
  3).	
  	
  

	
  	
  	
  	
  	
  DNA	
  Barcoding	
  Process	
  
DNA	
  Extrac%on-­‐	
  DNA	
  was	
  extracted	
  and	
  purified	
  from	
  each	
  processed	
  oyster	
  sample.	
  	
  
PCR	
   Amplifica%on-­‐Each	
   DNA	
   extrac%on	
   was	
   barcoded	
   for	
   a	
   por%on	
   of	
   the	
   COI	
   and	
   was	
  
amplified	
  by	
  PCR.	
  	
  
Gel	
  Electrophoresis-­‐	
  All	
  PCR	
  products	
  were	
  analyzed	
  aber	
  being	
  run	
  through	
  130	
  V	
  of	
  power.	
  
All	
  successful	
  products	
  were	
  then	
  submiced	
  for	
  sequencing	
  in	
  both	
  direc%ons.	
  

Figure	
  1.	
  GSB	
  and	
  LIS	
  collec%on	
  coordinates	
  

Figure	
  3.	
  Wild	
  oyster-­‐	
  Sample	
  W1	
  

Figure	
  2.	
  Farm-­‐raised	
  oyster-­‐Sample	
  F1	
  	
  
	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  front/back	
  	
  

Figure	
  4.	
  Oyster	
  belly	
  extrac%on	
  

	
  
	
  
	
  

  The	
   oyster	
   biodiversity	
   on	
   Long	
   Island	
   is	
   yet	
   to	
   be	
  
determined.	
   This	
   study	
   will	
   reveal	
   the	
   present	
   oyster	
  
species	
  diversity	
   and	
   serve	
  as	
   a	
   record	
  and	
   comparison	
  
between	
  the	
  LIS	
  and	
  GSB	
  oyster	
  gene%c	
  variance.	
  

  It	
   is	
  expected	
  that	
  when	
  GSB	
  farm-­‐raised	
  and	
  LIS	
  wild-­‐
grown	
   oyster	
   are	
   gene%cs	
   are	
   compared,	
   than	
   the	
  
genomes	
   will	
   reveal	
   equally	
   extensive	
   biodiversity	
   in	
  
both	
  loca%ons.	
  

  This	
   hypothesis	
   is	
   based	
   off	
   of	
   previous	
   research	
  
proving	
   that	
   adapta%on	
   occurs	
   in	
   the	
   prescence	
   of	
  
environmental	
  stressors	
  (Zhang	
  1).	
  

  Oysters	
  are	
  used	
  for	
  water	
  quality	
  restora%on	
  because	
  
of	
   their	
   water	
   filtra%on	
   capabili%es,	
   removing	
   organic	
  
and	
   inorganic	
   par%cles	
   from	
   the	
  water	
   column	
   (Zhang	
  
1).	
  	
  

  Currently,	
  extensive	
  oyster	
   farming	
   is	
  being	
  conducted	
  
in	
  the	
  GSB	
  and	
  LIS	
  to	
  replenish	
  the	
  water	
  quality,	
  with	
  
the	
   oyster	
   popula%ons	
   exposed	
   to	
   pathogens	
   and	
  
abio%c	
  environmental	
  stressors.	
  	
  

  The	
   GSB	
   is	
   a	
   lagoon	
   that	
   cul%vated	
   an	
   average	
   of	
  
750,000	
  oysters	
  a	
  year,	
  and	
  in	
  1976,	
  the	
  annual	
  harvest	
  
fell	
  by	
  99%	
  (Kassner	
  1).	
  

  The	
  LIS	
  is	
  a	
  %dal	
  estuary	
  located	
  on	
  the	
  east	
  side	
  of	
  the	
  
Atlan%c	
   Ocean	
   that	
   has	
   the	
   highest	
   levels	
   of	
   nitrogen	
  
towards	
  the	
  West	
  (Gobler	
  1).	
  	
  

  In	
   a	
   previous	
   study	
  of	
   the	
   genomes	
  of	
   oyster	
   in	
   harsh	
  
condi%ons,	
   it	
   was	
   revealed	
   that	
   the	
  wild	
   oyster	
   had	
   a	
  
44%	
   higher	
   polymorphism	
   rate	
   than	
   the	
   farm-­‐raised	
  
(inbred)	
  oyster.	
  An	
  abundance	
  of	
  repe%%ve	
  adapta%ons	
  
was	
   also	
   present	
   in	
   genes	
   when	
   responding	
   to	
  
environmental	
  stressors	
  (Zhang	
  1).	
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v  Out	
  of	
  the	
  20	
  samples,	
  sample	
  NTA-­‐020	
  (W10)	
  and	
  NTA-­‐010-­‐F	
  (F10)	
  were	
  the	
  only	
  two	
  
samples	
  with	
  strong	
  enough	
  DNA	
  sequences	
  for	
  species	
  analysis.	
  Sample	
  NTA-­‐010-­‐F	
  (F10)	
  
only	
  had	
  amplified	
  DNA	
  from	
  the	
  forward	
  direc%on	
  of	
  the	
  strand.	
  

v  Figure	
  5	
  proves	
  that	
  sample	
  NTA-­‐010-­‐F	
  (F10)	
  was	
  most	
  closely	
  related	
  to	
  the	
  marine	
  fish	
  
Cod	
  (rela%vity	
  of	
  57)	
  and	
  that	
  sample	
  NTA-­‐010-­‐F	
  (F10)	
  contained	
  DNA	
  similar	
  to	
  the	
  fungus	
  
species	
  sepsis	
  sepsi	
  (Rela%vity	
  of	
  41).	
  

v  NTA-­‐020	
  (W10)	
  was	
  most	
  closely	
  related	
  to	
  the	
  fly	
  species	
  chovela	
  elongata	
  (Rela%vity	
  of	
  
46).	
  

v  Figure	
  5	
  and	
  6	
  prove	
  that	
  both	
  samples	
  contained	
  DNA	
  similar	
  to	
  many	
  isopods.	
  
v  Figure	
  5	
  and	
  6	
  prove	
  that	
  the	
  isopod	
  trachelipus	
  rathk	
  had	
  very	
  licle	
  DNA	
  similarity	
  to	
  

sample	
  NTA-­‐020	
  (Rela%vity	
  of	
  12).	
  	
  

Figure	
  5.	
  Cladogram	
  with	
  oyster	
  samples	
  NTA-­‐020	
  and	
  NTA-­‐010-­‐F	
  (The	
  higher	
  the	
  rela%vity	
  number,	
  the	
  more	
  related	
  the	
  samples	
  are)	
  	
  

Figure	
  6.	
  Cladogram	
  with	
  oyster	
  samples	
  NTA-­‐020	
  and	
  NTA-­‐010-­‐F	
  (The	
  shorter	
  the	
  line	
  length,	
  the	
  more	
  related	
  the	
  samples	
  are)	
  	
  
	
  

v When	
  the	
  gel	
  electrophoresis	
  was	
  run	
  the	
  first	
  %me,	
  there	
  was	
  no	
  banding	
  showing	
  up	
  in	
  gel,	
  
most	
  likely	
  due	
  to	
  an	
  insufficient	
  DNA	
  sample,	
  or	
  an	
  error	
  during	
  the	
  PCR	
  process.	
  	
  

v The	
  two	
  oyster	
  samples	
  were	
  not	
  determined	
  to	
  have	
  relevance	
  to	
  other	
  oyster	
  species,	
  most	
  
likely	
  due	
  to	
  sample	
  NTA-­‐010	
  not	
  being	
  analyzed	
  in	
  the	
  reverse	
  direc%on,	
  or	
  possibly	
  not	
  having	
  
enough	
  of	
  the	
  samples	
  PCR	
  product	
  for	
  analyzing.	
  	
  	
  

v Due	
  to	
  the	
  lack	
  of	
  samples	
  being	
  analyzed,	
  there	
  was	
  no	
  observa%on	
  that	
  compared	
  farm-­‐
raised	
  and	
  wild-­‐raised	
  oysters.	
  

v Future	
  research	
  may	
  be	
  conducted,	
  using	
  oysters	
  from	
  a	
  few	
  loca%ons	
  in	
  both	
  bays	
  to	
  ensure	
  a	
  
greater	
  possibility	
  for	
  more	
  adequate	
  DNA	
  samples.	
  	
  

v Future	
  research	
  may	
  include	
  an	
  improved	
  methodology	
  to	
  enhance	
  the	
  consistency	
  and	
  
comparability	
  in	
  oyster	
  genome	
  research.	
  


