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• Poplar - First woody genome sequenced (back in 
2006)


• Followed by Eucalyptus, Pinus, Picea 

• Relatively small genome ~460Mbp


• 19 Chromosomes


• 41,335 loci and 73,031 proteins 
(www.phytozome.org)


• Genus consists of 29 species (6 sections)

Tuscan et al, 2006

Poplar genome resources

http://www.phytozome.org


Poplar



Lignocellulose as bioenergy feedstock
Cellulose crop ton/ha/yr

Sorghum 40 - 55

Sugarcane 80 - 120

Switchgrass 14 - 18

Miscanthus 30 - 41

Corn Stover 3 - 5

Poplar 12 - 24

Poplar as a cellulose crop



• Genetic improvement of Poplar sp. for biofuel 
production


• 2 Main aims


• Search for adaptive traits within and between species


• Search for trait associated with:


• growth


• wood properties (cellulose to ethanol)


• In essence: Characterize poplar in terms of variation, 
adaptive traits and functional elements associated with 
growth and wood properties

P. trichocarpa

The PopCan project



• 1,113 samples sequenced over 3 years


• Between 15X and 30X coverage


• Illumina HiSeq 2000


• Samples completed in batches


• rsync from sequencing centre


• Single workflow needed to handle all the samples.


• Genome resequencing, focus on SNP discovery

Genome Resequencing



Hardware

east
west

72Tb 72Tb

Mirror of primary data

Mirror of “final data”

Data analysis

64 CPUs 
512Gb RAM

R910R910



Software

Whole Genome Transcriptome BiSulfite



Research team setup

• Small bioinformatics team (1)


• Quick verification of input data


• Quality control -> within 14 days


• Data only available for 30 days on FTP server


• Research team setup


• Very specific samples needed to be processed fast 
and distributed to postdocs


• Verification of samples -> IBD from SNPs


• Duplicate samples



Genome Resequencing pipeline



Genome Resequencing pipeline

Starts with unaligned bam file



Genome Resequencing pipeline

Starts with unaligned bam file

Convert to FASTQ



Genome Resequencing pipeline

Starts with unaligned bam file

Convert to FASTQ
QC



Genome Resequencing pipeline

Starts with unaligned bam file

Convert to FASTQ
QC Mapping, Indel Realignment, 

Add Read Groups, Mark Duplicates



Genome Resequencing pipeline

Starts with unaligned bam file

Convert to FASTQ
QC

End with aligned BAM file



Genome Resequencing pipeline

• Convert unaligned bam file to two FASTQ files


• FASTQ files sent to FastQC


• FASTQ files sent to BWA for alignment


• Never use them again… DELETE



Genome Resequencing pipeline

• New tool: “Remove File


• Runs after BWA alignment


• Finds location of file on the file system


• Calls rm (or os.unlink(path) in python)


• Probably not the best way


• Confuses Galaxy’s internal data usage system



Genome Resequencing pipeline
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Genome Resequencing pipeline
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• 866 transcriptome samples


• Between 40 and 80 million reads


• Illumina HiSeq 2000


• Single workflow needed to handle all the samples.


• Gene expression

Transcriptome Sequencing



Transcriptome Sequencing



Transcriptome Sequencing

Update RNA Database

TopHat

Cufflinks



CREATE TABLE  `PopCanRNA`.`RNA_file_uri` ( 
  `hostname` text, 

  `sample_name` text NOT NULL, 
  `flagstat` text, 

  `cufflinks_gene_expression` text, 
  `cufflinks_transcript_expression` text, 

  `cufflinks_gene_models` text, 
  `fastqc_fwd` text, 
  `fastqc_rev` text, 

  `tophat_insertions` text, 
  `tophat_deletions` text, 

  `tophat_splice_junctions` text, 
  `tophat_bam` text, 

  `tophat_bam_md5sum` text, 
  PRIMARY KEY (`sample_name`(30)) USING BTREE 

) ENGINE=InnoDB DEFAULT CHARSET=utf8

Transcriptome Sequencing



Transcriptome Sequencing

• Independent MySQL database


• Allows for programmatic querying of results



Transcriptome Sequencing

• Dynamic Building of Gene Expression Results table



Combining Data
Genome Pipeline

• Genome BAM files


• GATK pipeline


• Different species


• Selected individuals


• Fast, up to date sharing of the results



Results
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