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PATRIC	
  Genomes	
  and	
  Annota;ons	
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Genomes	
  (1e3):	
  
Genes	
  (1e6):	
  

	
  

•  HQ	
  genomes:	
  con;gs	
  <	
  300;	
  n50	
  >	
  10,000;	
  phyeco	
  bacterial	
  markers	
  	
  >	
  100	
  
•  Genome	
  clustering:	
  average	
  linkage	
  clustering	
  across	
  20	
  phyeco	
  bacterial	
  markers	
  
•  NR	
  Genomes:	
  at	
  most	
  500	
  genomes	
  per	
  genome	
  cluster	
  
•  Representa;ve	
  genes:	
  used	
  UCLUST	
  to	
  cluster	
  genes	
  within	
  each	
  genome	
  cluster	
  at	
  90%	
  iden;ty	
  



DIAMOND	
  vs	
  RAPsearch2	
  

RAPsearch2	
   DIAMOND	
  
Reads	
   Time	
  (minutes)	
  

10	
   5	
   271	
  
100	
   6	
   260	
  
1000	
   8	
   263	
  

10000	
   23	
   266	
  
100000	
   150	
   291	
  

Expected	
  performance	
   Observed	
  performance	
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•  Condi;oned	
  on	
  0.22	
  –	
  3.0	
  um	
  size	
  frac;on	
  

AGS	
  Covariates	
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Covariate	
   Es,mate	
   Std.	
  Error	
   t	
  value	
   p	
  value	
   significance	
  

nitrate_sensor	
   -­‐5.0E+00	
   1.3E+00	
   -­‐4.0E+00	
   9.5E-­‐05	
   ***	
  

longitude_start	
   2.7E+03	
   7.7E+02	
   3.5E+00	
   5.1E-­‐04	
   ***	
  

depth	
   4.2E+02	
   1.8E+02	
   2.3E+00	
   2.3E-­‐02	
   *	
  

chlorophyll_sensor	
   6.1E+03	
   6.2E+03	
   9.9E-­‐01	
   3.3E-­‐01	
  

oxygen_sensor	
   -­‐5.2E+02	
   5.5E+02	
   -­‐9.6E-­‐01	
   3.4E-­‐01	
  

temperature	
   -­‐5.6E+03	
   6.1E+03	
   -­‐9.1E-­‐01	
   3.6E-­‐01	
  

la;tude_start	
   -­‐1.3E+03	
   1.6E+03	
   -­‐8.1E-­‐01	
   4.2E-­‐01	
  

salinity_sensor	
   -­‐1.5E-­‐01	
   2.4E+00	
   -­‐6.4E-­‐02	
   9.5E-­‐01	
  

•  Condi;oned	
  on	
  0.22	
  –	
  3.0	
  um	
  size	
  frac;on	
  
•  R-­‐squared	
  =	
  0.24	
  	
  
•  lm(formula	
  =	
  average_genome_size	
  ~	
  depth	
  +	
  la;tude_start	
  +	
  longitude_start	
  +	
  	
  

salinity_sensor	
  +	
  nitrate_sensor	
  +	
  temperature	
  +	
  oxygen_sensor	
  +	
  	
  
chlorophyll_sensor)	
  

	
  

AGS	
  Covariates	
  



Tara	
  Oceans	
  Update	
  1/21/15	
  



So,	
  when	
  was	
  the	
  data	
  actually	
  submiied…	
  

hip://www.ebi.ac.uk/ena/data/view/ERA356219	
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% Duplicated Sequences
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Frac;on	
  of	
  runs	
  which	
  failed	
  FastQC	
  checks	
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study&title data&type size&fraction study&accession reads_1e6 bases_1e9 runs experiments samples
Shotgun(Sequencing(of(size(fractions(for(prokaryotes(and(large(DNA(viruses Metagenome prokaryotes ERP001736 24,764(((((((((( 4,892((((((((((((( 248 248 135
Shotgun(Sequencing(of(size(fractions(for(prokaryotes(and(large(DNA(viruses Metagenome prokaryotes ERP001737 8,972(((((((((((( 1,801((((((((((((( 85 85 75

Shotgun(Sequencing(of(size(fractions(for(protist Metagenome protists ERP003628 23,518(((((((((( 4,660((((((((((((( 243 243 159
Shotgun(Sequencing(of(size(fractions(for(DNA(viruses Metagenome DNA(viruses ERP003708 4,489(((((((((((( 863(((((((((((((((( 115 114 92

Metatranscriptome(sequencing(of(size(fractions(for(protists. Metatranscriptome protists ERP006152 284((((((((((((((( 52(((((((((((((((((( 27 27 22
Metatranscriptome(sequencing(of(size(fractions(for(protists. Metatranscriptome protists ERP006156 1((((((((((((((((((( 0(((((((((((((((((((( 29 29 24

MAST4(Single(Cell(Whole(Genome(Amplification SinglePcell ERP003711 125((((((((((((((( 12(((((((((((((((((( 4 4 2
16S(Sequencing(of(size(fractions(for(prokaryotes 16S( prokaryotes ERP003634 0((((((((((((((((((( 0(((((((((((((((((((( 6 6 6

Amplicon(sequencing(of(size(fractions(for(large(DNA(viruses. 16S( DNA(viruses ERP006153 2((((((((((((((((((( 1(((((((((((((((((((( 35 35 19
Amplicon(sequencing(of(size(fractions(for(protists. 16S( protists ERP006157 993((((((((((((((( 293(((((((((((((((( 370 370 334
Amplicon(sequencing(of(size(fractions(for(protists. 16S( protists ERP007024 24((((((((((((((((( 6(((((((((((((((((((( 20 20 14

Summary	
  of	
  Available	
  Tara	
  Oceans	
  Data	
  

“This	
  project	
  will	
  rely	
  on	
  samples	
  collected	
  during	
  the	
  scien;fic	
  expedi;on	
  Tara-­‐Oceans	
  (2009-­‐2012).	
  By	
  March	
  2012,	
  the	
  
schooner	
  Tara,	
  equipped	
  with	
  innova;ve	
  systems	
  for	
  sampling	
  of	
  11	
  organismal	
  size-­‐ranges	
  covering	
  en;re	
  planktonic	
  
communi;es	
  from	
  viruses	
  to	
  animals,	
  has	
  collected	
  standardized	
  gene;c	
  (total	
  DNA/RNA),	
  morphological,	
  and	
  physico-­‐
chemical	
  (contextual)	
  samples	
  from	
  153	
  sites	
  across	
  the	
  world	
  oceans,	
  loca;ons	
  carefully	
  selected	
  with	
  input	
  from	
  near-­‐real-­‐
;me	
  remote	
  sensing	
  and	
  in-­‐situ	
  hydrographic	
  criteria.	
  Overall,	
  a	
  total	
  of	
  ~50,000	
  biological	
  samples	
  and	
  ~13,000	
  contextual	
  
measures	
  from	
  3	
  depths	
  will	
  be	
  analysed.	
  The	
  metagenomics	
  component	
  of	
  the	
  project	
  consists	
  of	
  size	
  frac;onated	
  
plankton	
  samples	
  that	
  are	
  submiied	
  to	
  barcoding	
  and	
  shotgun	
  sequencing,	
  as	
  well	
  as	
  isolated	
  single-­‐cell	
  amplified	
  pro;sts	
  
and	
  single-­‐organisms	
  isolated	
  metazoans	
  that	
  are	
  sequenced	
  as	
  reference	
  genomes.”	
  
	
  



The	
  Tara	
  Oceans	
  Consor;um	
  has	
  established	
  a	
  policy	
  for	
  pre-­‐publica;on	
  data	
  usage	
  with	
  the	
  aim	
  to	
  
make	
  quickly	
  and	
  broadly	
  available	
  the	
  global	
  data	
  generated	
  during	
  the	
  project	
  for	
  advancing	
  
science,	
  while	
  maintaining	
  a	
  priority	
  for	
  analyses	
  by	
  the	
  laboratories	
  that	
  par;cipate	
  in	
  the	
  data	
  

produc;on	
  effort.	
  During	
  one	
  year	
  a:er	
  release	
  in	
  a	
  public	
  database,	
  the	
  data	
  will	
  be	
  considered	
  
usable	
  with	
  the	
  following	
  restric,on:	
  specifically,	
  intended	
  analyses	
  may	
  not	
  compete	
  with	
  those	
  
reserved	
  for	
  the	
  Tara	
  Oceans	
  Consor;um,	
  including	
  global	
  analyses	
  at	
  the	
  genome	
  and	
  community	
  
level,	
  and	
  comparisons	
  between	
  samples.	
  Therefore,	
  before	
  star,ng	
  any	
  study	
  on	
  these	
  reserved	
  

data	
  sets,	
  inves,gators	
  are	
  required	
  to	
  contact	
  the	
  Tara	
  Oceans	
  Consor,um	
  to	
  obtain	
  an	
  agreement.	
  
This	
  restric;on	
  will	
  be	
  liqed	
  aqer	
  the	
  publica;on	
  of	
  analyses	
  on	
  the	
  considered	
  data	
  sets	
  by	
  the	
  Tara	
  

Oceans	
  Consor;um,	
  or	
  automa;cally	
  one	
  year	
  aqer	
  the	
  release	
  of	
  the	
  data.	
  If	
  a	
  publica;on	
  is	
  made	
  from	
  the	
  
released	
  data	
  sets,	
  it	
  is	
  expected	
  that	
  the	
  Tara	
  Oceans	
  Consor;um	
  is	
  cited	
  in	
  the	
  

acknowledgment	
  sec;on.	
  Raw	
  data	
  sets	
  have	
  the	
  same	
  limits	
  for	
  use	
  than	
  the	
  advanced	
  data	
  sets	
  
derived	
  from	
  them.	
  Download	
  of	
  data	
  from	
  the	
  Tara	
  Oceans	
  project	
  implies	
  a	
  full	
  acceptance	
  of	
  the	
  

policy	
  usage	
  described	
  in	
  this	
  paragraph.	
  

Data	
  release	
  policy	
  	
  
(hip://www.embl.de/tara-­‐oceans/start/facts_figures/Tara-­‐Oceans-­‐Data-­‐Release-­‐Policy.pdf)	
  

•  All	
  runs	
  in	
  the	
  SRA	
  were	
  updated	
  at	
  some	
  point	
  in	
  2014	
  
•  Run	
  dates	
  range	
  from	
  3/19/2010	
  to	
  11/20/2013	
  (one	
  in	
  2014)	
  







hip://www.embl.de/tara-­‐oceans/start/publica;ons/index.html	
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