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Figure	
  1.	
  Pseudo-­‐nitzschia	
  australis	
  
(Image	
  Credit:	
  Northwest	
  Fisheries	
  Science	
  Center)	
  

Figure	
  2.	
  Domoic	
  Acid	
  concentraRons	
  
along	
  US	
  West	
  Coast	
  during	
  1998.	
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Figure	
  3.	
  Genome	
  assembly	
  pipeline.	
  Raw	
  data	
  was	
  pre-­‐processed	
  to	
  improve	
  the	
  quality	
  
of	
  de	
  novo	
   genome	
  assembly.	
  We	
   (1)	
   collapsed	
  duplicate	
   paired-­‐end	
   reads,	
   (2)	
  merged	
  
overlapping	
   pair-­‐end	
   reads,	
   (3)	
   quality	
   and	
   adapter	
   trimmed	
   reads,	
   (4)	
   quanRfied	
   the	
  
occurrence	
  of	
  17-­‐mers	
  for	
  genome	
  size	
  esRmaRon	
  and	
  error	
  correcRon,	
  and	
  (5)	
  corrected	
  
or	
  discarded	
  reads	
  with	
  low	
  frequency	
  17-­‐mers.	
  

Sta;s;c	
   K61-­‐81	
  
#	
  Scaffolds	
   1,990,571	
  
N50	
  (bp)	
   4,085	
  
N90	
  (bp)	
   120	
  
Longest	
  Scaffold	
  (bp)	
   1,517,930	
  
Mean	
  Scaffold	
  Coverage	
   27	
  
Cumula;ve	
  Assembly	
  Size	
  (bp)	
   767,504,633	
  
#	
  Scaffolds	
  ≥	
  5,000	
  bp	
   26,903	
  
Assembly	
  Size	
  Scaffolds	
  ≥	
  5,000	
  bp	
   362,787,643	
  

Table	
  1.	
  De	
  novo	
  Assembly	
  Sta;s;cs.	
  We	
  
used	
   SOAPdenovo2	
   for	
   genome	
  
assembly,	
   using	
   a	
   k-­‐mer	
   range	
   of	
   61-­‐81.	
  
Overall,	
   the	
   assembly	
   was	
   highly	
  
fragmented,	
   suggesRng	
   high	
   rates	
   of	
  
heterozygosity,	
   and/or	
   high	
   levels	
   of	
  
repeRRve	
  DNA.	
  

Figure	
   4.	
   in	
   silico	
   predic;on	
   of	
   Pseudo-­‐nitzschia	
   australis	
   genes.	
   We	
   used	
  
AUGUSTUS	
   to	
   computaRonally	
   predict	
   genes.	
   The	
   Pseudo-­‐nitzschia	
   mul5series	
  
genome,	
   proteome,	
   and	
   coding	
   sequence	
   files	
   were	
   used	
   to	
   train	
   AUGUSTUS.	
  
AddiRonally,	
   exonic	
   “hints”	
  were	
   generated	
   by	
  mapping	
  Pseudo-­‐nitzschia	
   australis	
  
RNA-­‐seq	
  data	
   against	
   the	
   genome	
  assembly.	
   Together,	
   this	
   data	
  was	
   then	
  used	
   to	
  
predict	
  protein-­‐coding	
  genes	
  in	
  the	
  Pseudo-­‐nitzschia	
  australis	
  genome.	
  
	
  

Figure	
  5.	
  Results	
  assessment	
  of	
  AUGUSTUS	
  gene	
  predicRon	
  on	
   the	
   largest	
  250,000	
  
Pseudo-­‐nitzschia	
   australis	
   scaffolds	
   using	
   different	
   species-­‐specific	
   training	
   sets	
  
(Pseudo-­‐nitzschia	
  mul5series	
   (with	
   and	
   without	
   hints),	
   Chlamydomonas	
   reinhard5i	
  
and	
  Toxoplasma	
  gondii).	
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Figure	
   6.	
   The	
   Pseudo-­‐nitzschia	
  
australis	
   genome	
   size	
   was	
   esRmated	
  
from	
   the	
   cumulaRve	
   size	
   of	
   the	
  
SoapDenovo2	
  assembly,	
  and	
  from	
  the	
  
frequency	
   distribuRon	
   of	
   17-­‐mers	
  
from	
   the	
   error-­‐corrected	
   Illumina	
  
MiSeq	
   data.	
   Our	
   esRmates	
   suggest	
  
the	
  Pseudo-­‐nitzschia	
  australis	
  genome	
  
is	
  between	
  700-­‐900	
  Mb.	
  

Fig	
  7.	
  GC	
  content	
  distribuRon	
  
of	
   the	
   predicted	
   Pseudo-­‐
nitzschia	
  australis	
  	
  genes.	
  

Table	
  2.	
  Best	
  BLAST	
  hit	
  for	
  the	
  10	
  highest	
  and	
  lowest	
  GC	
  content	
  
Pseudo-­‐nitzschia	
  australis	
  genes	
  against	
  the	
  NCBI	
  non-­‐redundant	
  
database.	
  All	
  top	
  hits	
  are	
  of	
  bacterial	
  origin.	
  

•  Genes	
  with	
  outlier	
  GC	
  content	
  may	
  represent:	
  
(1)  ContaminaRon	
  from	
  ecologically	
  relevant	
  marine	
  bacterial	
  species	
  
(2)  Genes	
  horizontally	
  transferred	
  from	
  bacteria	
  to	
  Pseudo-­‐nitzschia	
  australis	
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  Assembly	
  Improvement	
  
	
  

Fig	
   9.	
   EvaluaRon	
   of	
   SSPACE	
   and	
   SSPACE-­‐
Long-­‐Read	
   scaffolding	
   algorithms	
   in	
  
comparison	
  to	
  SoapDenovo2.	
  

•  Long-­‐read	
  PacBio	
  data	
  is	
  being	
  integrated	
  to	
  improve	
  genome	
  assembly	
  through	
  2	
  projects:	
  
(1)  The	
  development	
  of	
  a	
  novel	
  scaffolding	
  algorithm	
  
(2)  The	
  evaluaRon	
  of	
  addiRonal	
  scaffolding	
  sohware	
  

Fig	
  8.	
  The	
  Low	
  Coverage	
  Long	
  Read	
  Scaffolder	
  
(LCLRS).	
   The	
   LCLRS	
   algorithm	
   incorporates	
   a	
  
graph-­‐based	
   approach	
   to	
   best	
   path	
  
reconstrucRon	
   and	
   aims	
   to	
   improve	
  
scaffolding	
   through	
   the	
   use	
   of	
   low	
   coverage	
  
PacBio	
  data.	
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  of	
  assembly	
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  through	
  opRmal	
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