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Elements of a Conifer Genome Sequencing Project 



Loblolly	
  pine	
  transcriptome	
  sequencing	
  

Generate	
  a	
  comprehensive	
  transcriptome	
  reference:	
  
• Assemble	
  coding	
  regions	
  for	
  scaffolding	
  1.0	
  to	
  1.01	
  loblolly	
  pine	
  genome	
  
• Integrate	
  community	
  data	
  into	
  assemblies	
  (EST	
  resources)	
  
• Develop	
  resources	
  for	
  the	
  training	
  of	
  gene	
  prediction	
  tools	
  (MAKER-­‐P)	
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Mapping	
  Transcriptomes	
  to	
  the	
  Genome	
  
Building	
  a	
  transcriptome	
  reference	
  without	
  a	
  genome	
  
•  Genome	
  assembly	
  does	
  not	
  always	
  equal	
  complete	
  reference	
  

•  Millions	
  of	
  scaffolds	
  in	
  current	
  pine	
  assemblies	
  

Experimental	
  design	
  considerations	
  
•  What	
  genotype(s)	
  is/are	
  being	
  sequenced?	
  	
  

•  Same	
  as	
  reference?	
  	
  Populations?	
  
•  Library	
  considerations	
  

•  Pooling	
  individuals	
  increases	
  diversity	
  
•  What	
  sequencing	
  technologies	
  (combinations)	
  

•  Coverage	
  and	
  read	
  length	
  

Bioinformatic	
  considerations	
  
•  Assembly	
  techniques	
  (huge	
  varia4on)	
  

•  Single	
  versus	
  mul4ple	
  comparisons	
  
•  Annota4on	
  (non-­‐model	
  species)	
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Conifer	
  Reference	
  Assemblies	
  

Pinus	
  lamber-ana	
  (sugar	
  pine):	
  
(1st)	
  Assembly	
  v0.5	
  (Aug	
  2014)	
  
•  First	
  pass	
  assembly	
  only	
  
•  Approximately	
  62x	
  coverage	
  
•  Total	
  Sequence:	
  33	
  Gbp	
  
•  N50	
  Scaffold:	
  	
  

•  34.9	
  Kbp	
  

Pinus	
  taeda	
  (loblolly	
  pine):	
  
(3rd)	
  Assembly	
  v1.01	
  (Sept	
  2013)	
  
•  Assembly	
  +	
  Trans	
  Scaffolding	
  
•  Approximately	
  65X	
  coverage	
  	
  

•  Total	
  Sequence:	
  22.1	
  Gbp	
  
•  N50	
  Scaffold:	
  	
  

•  66.9Kbp	
  (14.4	
  m)	
  

	
  

	
   Pinus	
  taeda	
  version	
  1.0	
  to	
  1.01	
  reflects	
  (16	
  to	
  14	
  mil)	
  
•  SOAPdenovo	
  scaffolding	
  
•  Independent	
  scaffolding	
  with	
  transcriptome	
  (nucmer)	
  

•  Over	
  75,000	
  unique	
  full-­‐length	
  genes	
  





Generating	
  resources	
  for	
  sugar	
  pine	
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Transcriptome	
  Sequencing	
  Strategy	
  

Hybrid	
  Approach	
  to	
  Sequencing:	
  
	
  
HiSeq	
  
Average	
  length=(100x2)	
  
180	
  million	
  reads/lane	
  
Accuracy:	
  99%	
  
	
  
MiSeq	
  
Average	
  length=(300x2)	
  
25	
  million	
  reads/lane	
  
Accuracy:	
  99.6%	
  
	
  
PacBio	
  SMRT	
  II	
  Iso-­‐Seq	
  
Size	
  selected	
  lengths	
  (5-­‐6Kb,	
  10%	
  over	
  10Kb)	
  
40,000	
  reads/SMRT	
  cell	
  (run)	
  
Accuracy:	
  86%	
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BluePippin	
  as	
  an	
  alternative	
  to	
  gel	
  cutting	
  

•  BluePippin	
  size	
  selected	
  samples	
  tend	
  to	
  give	
  longer	
  transcripts	
  within	
  the	
  
target	
  range	
  

•  3-­‐6K	
  frac4on	
  from	
  gel	
  cuts	
  have	
  transcripts	
  up	
  to	
  4.5	
  kb	
  long	
  where	
  as	
  the	
  
frac4on	
  from	
  the	
  BluePippin	
  sample	
  have	
  transcripts	
  up	
  to	
  6	
  kb	
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