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Poplar genome resources

* 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)
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Lignocellulose as bioenergy feedstock

Poplar as a cellulose crop
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The PopCan project

 Genetic improvement of Poplar sp. for biofuel
production

« 2 Main aims
« Search for adaptive traits within and between species
* Search for trait associated with:
e growth
 wood properties (cellulose to ethanol)

* |n essence: Characterize poplar in terms of variation,
adaptive traits and functional elements associated with

growth and wood properties

P, trichocarpa



Genome Resequencing
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Research team setup

g2 (Ihuming >vi.3 encoding)

* Small bioinformatics team (1) B |
3: | :::I i) mjur ) i | ju | g IIII

L S e
* Quick verification of input data | 1l'g'g I

* Quality control -> within 14 days

—

.STTHTM% ﬁﬁ

 Data only available for 30 days on FTP server

t 2 348 & 7

6 : ﬁIT%_lIlIIW
* Research team setup | . - HMH\

* Very specific samples needed to be processed fast :
and distributed to postdocs N

* Verification of samples -> IBD from SNPs

* Duplicate samples



Genome Resequencing pipeline

Update database X4

M-to-BAM The BWA bam fil
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et S © Forward FASTQ file P
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Outputl (bam) ............................................................................................... The mplleup unﬁltered VCf

output (sam) file

The filtered vcf file

Fastqgc: Fastqc QC P X4 The gatk vcf file
Short read data from your current outfile (tabular)
Input dataset b4 hictarn
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out_file (bam, sam)
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Input dataset P X4 Tt T e
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output i in
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........................................................................ Remove file X4
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When this step is done output_bam (bam)

output (tabular) output_log (txt)



Genome Resequencing pipeline

Update database X4
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Outputl (bam) ............................................................................................... The mplleup unﬁltered VCf

output (sam) file
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Starts with unaligned bam file e filtered vcf file

Fastqgc: Fastqc QC P X4 The gatk vcf file
Short read data from your current outfile (tabular)
Input dataset b4 hictarn
output | Fastqc: Fastqc QC XS Paired Read Mate Fixer $%
< Short read data from your current SAM/BAM dataset to fix
NISTOTY L —————————————— Realigner Target Creator %
out_file (bam, sam)
SAM to FASTQ b X4 Contaminant list - BAM file
BAM/SAM file html_file (html) Using reference file
output_fastgl (fastgsanger) output_interval (gatk_interval)
output_fastg2 (fastqsanger) output_log (txt)
Add or Replace Groups X4
Remove file pX4 SAM/BAM dataset to add or replace
_ L read groups in Mark Duplicate reads =
Input dataset P X4 Tt T e
Remove file pX8 outFile (bam, sam) SAM/BAM dataset to mark duplicates
output i in
Select the file to ettt
delete out_file (bam)

When this step is done
........................................................................ Remove file X4

output (tabular)

html_file (html)

Select the file to

de’ i
T 2 Indel Realigner X4
wi _
........ Select the file to BAM file
ol del Remove file pX4 Using reference file
Wh select the file to Restrict realignment to provided
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Genome Resequencing pipeline

Update database P X4
M-to- The BWA bam file
il X Map with BWA for lllumina 3%
Convert SAM file Forward FASTQ file The Markduplicates bam file
Using reference file Reverse FASTQ file The mpileup bcf file
outputl(bam) ............................................................................................................. The mpileup unfiltered vcf
output (sam) file
The filtered vcf file
Fastqgc: Fastqc QC P X4 The gatk vcf file
Short read data from your current outfile (tabular)
Input dataset b4 hictarn
output | Fastqc: Fastqc QC XS Paired Read Mate Fixer $%
< Short read data from your current SAM/BAM dataset to fix
NISTOTY L —————————————— Realigner Target Creator %
emST——————— _ . out_file (bam, sam)
SAM to FASTQ Contaminant list BAM file
BAM/SAM file html_file (html) Using reference file
output_fastgl (fastgsanger) output_interval (gatk_interval)
output_fastg2 (fastqsanger) output_log (txt)
S A S DS A O YOS Add or Replace Groups X4
Convert tO FASTQ Remove file pX4 SAM/BAM dataset to add or replace
‘ L read groups in Mark Duplicate reads =
Input dataset 2 Coimon s Bieas U,
Remove file pX8 outFile (bam, sam) SAM/BAM dataset to mark duplicates
output i
? Select the file to e
delete out_file (bam)
When this step is done -
.......................................... p Remove file P X4 htmi_file (html)

output (tabular
put ( ) Select the file to

de’ i
T 2 Indel Realigner X4
wi _
........ Select the file to BAM file
ol del Remove file pX4 Using reference file
Wh select the file to Restrict realignment to provided
"""" intervals
ou! delete S,
When this step is done output_bam (bam)

output (tabular) output_log (txt)



Genome Resequencing pipeline

Update database P X4
SAM-to-BAM The BWA bam file
X Map with BWA for lllumina 3%
Convert SAM file Forward FASTQ file The Markduplicates bam file
Using reference file Reverse FASTQ file The mpileup bcf file
outputl (bam) ............................................................................................... The mp”eup unﬁltered vcf
output (sam) file
) ) ) ; The filtered vcf file
! Fastqc: Fastqc QC 28 The gatk vcf file
| Short read data from your current outfile (tabular)
Input dataset = £ hictan I
output | Fastqc: Fastqc QC XS {  Paired Read Mate Fixer 3¢
£ - Short read data from your current 1“7 SAM/BAM dataset to fix
‘ history L, iidhiinii Realigner Target Creator %
V { out_file (bam, sam)
SAM to FASTQ X4 ¢ ) Contaminant list - BAM file
BAM/SAM file I | html_file (html) Using reference file
output_fastql (fastgsanger) B o output_interval (gatk_interval)
output_fastg2 (fastgsanger) QC output_log (txt)
Add or Replace Groups X4
Remove file pX4 SAM/BAM dataset to add or replace
I ; » L read groups in Mark Duplicate reads b X4
nput dataset ettt ettt ettt
Remove file pX4 outFile (bam, sam) SAM/BAM dataset to mark duplicates
output i in
Select the file to ettt
delete out_file (bam)

When this step is done
........................................................................ Remove file X4

output (tabular)

html_file (html)

Select the file to

de’ i
T 2 Indel Realigner X4
wi _
........ Select the file to BAM file
ol del Remove file pX4 Using reference file
Wh select the file to Restrict realignment to provided
"""" intervals
ou! delete S,
When this step is done output_bam (bam)

output (tabular) output_log (txt)



Genome Resequencing pipeline

Update database X4
M-to-BAM The BWA b fil
SAM-to-8 X Map with BWA for lllumina 3% ¢ am e
Convert SAM file Forward FASTQ file The Markduplicates bam file
Using reference file Reverse FASTQ file The mpileup bcf file
outputl (bam) ............................................................................................... The mpileup unﬁltered vcf
output (sam) file
The filtered vcf file
Fastqgc: Fastqc QC X4 The gatk vcf file
Short read data from your current outfile (tabular)
Input dataset b4 hictarn
output | Fastqc: Fastqc QC X Paired Read Mate Fixer $¢
] Short read data from your current SAM/BAM dataset to fix
NISTOTY L ————————————— Realigner Target Creator P4
out_file (bam, sam)
SAM to FASTQ b X4 Contaminant list - BAM file
BAM/SAM file html_file (html) Using reference file
output_fastgl (fastgsanger) mrrtmest Tmtmmoml fmmels fmonman I
Mapping, Indel Realignment
g, g ,
Remove file $
|
p— we—Add Read Groups, Mark Duplicates
E X Remove file ] 5
output i
’ Select the file to R
delete out_file (bam)
When this step is done -
.......................................... e Remove file P4 html_file (html)

output (tabular)
’ Select the file to

de’ i
T 2 Indel Realigner X4
wi _
........ Select the file to BAM file
ol del Remove file pX4 Using reference file
Wh select the file to Restrict realignment to provided
"""" intervals
ou! delete S,
When this step is done output_bam (bam)

output (tabular) output_log (txt)



Input dataset b X4

output

SAM to FASTQ
BAM/SAM file

output_fastgl (fastgsanger)

output_fastq2 (fastgsanger)

Input dataset P X4

output

SAM-to-BAM

Convert SAM file

Using reference file

outputl (bam)

Fastqc: Fastgc QC

Short read data from your current

hictarg

Fastqc: Fastgc QC

history

Contaminant list

html_file (html)

Remove file P X4

ol wn sl o e o

Remove file P X4

Select the file to
delete

When this step is done

output (tabular)

Short read data from your current

Genome Resequencing pipeline

R

Map with BWA for Illumina
Forward FASTQ file
Reverse FASTQ file

output (sam)

Paired Read Mate Fixer 3%

SAM/BAM dataset to fix

out_file (bam, sam)

Add or Replace Groups

SAM/BAM dataset to add or replace
read groups in

outFile (bam, sam)

Remove file X4

Select the file to

de’
Remove file P4

Wi

........ Select the file to

ol del Remove file pX4
Wh select the file to
oul delete

When this step is done

output (tabular)

Update database P X4
The BWA bam file

The Markduplicates bam file
The mpileup bcf file

-------- The mpileup unfiltered vcf

file
The filtered vcf file
The gatk vcf file

outfile (tabular)

Realigner Target Creator X4

BAM file

Using reference file

output_interval (gatk_interval)

output_log (txt)

End with aligned BAM file
' x|

Mark Duplicate reads

SAM/BAM dataset to mark duplicates
in

out_file (bam)

html_file (html)

Indel Realigner P X4
BAM file
Using reference file

Restrict realignment to provided
intervals

output_bam (bam)

output_log (txt)



Genome Resequencing pipeline

SAM-to-BAM R

Input dataset b X4

output

SAM to FASTQ R
BAM/SAM file

output_fastgl (fastgsanger)

output_fastq2 (fastgsanger)

Input dataset P X4

output

Map with BWA for lllumina

Convert SAM file
Using reference file

outputl (bam)

Fastqc: Fastgc QC pX4

Short read data from your current }
hictarg '

history

x

Update database

The BWA bam file

Fastac: Fastqc QC 2 | ¢ Convert unaligned bam file to two FASTQ files

< Short read data from your current

Contaminant is :f.i  FASTQ files sent to FastQC

html_file (html)

* FASTQ files sent to BWA for alignment

Add
Remove file pX4 ZAM
Palooa af. o Bl o ead
Remove file pX4 utF

Select the file to
delete

When this step is done ,
........................................................................ Remove

output (tabular) 5
Selgct t

output (tabular)

output_bam (pbam)

output_log (txt)

* Never use them again... DELETE



Genome Resequencing pipeline

SAM-to-BAM

Input dataset P X4

output

SAM to FASTQ X4
BAM/SAM file

output_fastgl (fastgsanger)

output_fastq2 (fastgsanger)

Input dataset P X4

output

Convert SAM file

Using reference file

outputl (bam)

R

Fastqgc: Fastgc QC pX4

Short read data from your current
hictarns

Fastqc: Fastgc QC

< Short read data from your current

history

Contaminant list

Remove file

~ -1 -l e a-

Remove file

Select the file to
delete

When this step is done

output (tabular)

Remove

Select t

Map with BWA for lllumina $%

Update database

The BWA bam file

e New tool: “Remove File

* Runs after BWA alignment

* Finds location of file on the file system

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

* Probably not the best way

 (Confuses Galaxy’s internal data usage system

output (tabular)

output_bam (pbam)

output_log (txt)



Genome Resequencing pipeline

Update database P X4
SAM-to-BAM The BWA bam fil
X Map with BWA for lllumina 3% € am fie
t S&M fil The Markduplicates bam file
OmvEs %e ¢ Forward FASIQ file P
' ' 23 The mpileup bcf file

Usmgre ............ nceﬁle ............ Reverse FA file P P

Outputl (bam) ............................................................................................... The mplleup unﬁltered VCf

output (sam) file

The filtered vcf file

Fastqgc: Fastqc QC P X4 The gatk vcf file
Short read data from your current outfile (tabular)
Input datgset b4 hictarn
output | Fastqc: Fastqc QC XS Paired Read Mate Fixer $%
< Short read data from your current SAM/BAMsgataset to fix
history L e 5 ................................................. Realigner Target Creator b X4
out_file (bam, sam)
SAM to FASTQ b X4 Contaminant list - BAM file
BAM/SAM % html_file (html) Using refergZe file
output_fas (fastgsanger) output_interval (gatk_interval)
output_fastg2 (fastqsanger) output_log (txt)
Add or Replace Groups P X4
Remove file pX4 SAM/BAM datasegato add or replace
_ L read groups in g Mark Duplicate reads =
Input dataset P X4 Tt T S vt
Remove file pX8 outFile (bam, sam) SAM/BAM dataset to mark duplicates
output i in
Select the file to 9 ..............................................................
delete out_file (bam)

When this step is done
........................................................................ Remove file P X4

output (tabular)

html_file (html)

Select the file to

de’ i
T 2 Indel Realigner X4
Wi _
........ Select the file to BAM file
ol del Remove file pX4 Using reference file
Wh select the file to Restrict realigrsnt to provided
"""" intervals
ou! delete T,
When this step is done output_bam (bam)

output (tabular) output_log (txt)



Genome Resequencing pipeline

Update database X4

M-to-BAM The BWA bam fil

SAM-to-B X Map with BWA for lllumina 3% € am fiie
M fil The Markduplicates bam file

Converti © Forward FASIQ file P

' ' 23 The mpileup bcf file
Usmgre ............ nceﬁle ............ Reverse FA file plieup
Outputl (bam) ............................................................................................... The mplleup unﬁltered VCf

output (sam) file

The filtered vcf file

Fastqc: Fastqc QC 28 The gatk vcf file
Short read data from your current outfile (tabular)
Input datgset b4 hictarn
output | Fastqc: Fastqc QC XS Paired Read Mate Fixer $%
< Short read data from your current SAM/BANsgataset to fix
history L e $ ................................................. Realigner Target Creator %
out_file (bam, sam)
SAM to FASTQ b X4 Contaminant list - BAM file
BAM/SAM % html_file (html) Using refergZe file
output_fas (fastqsanger) output_interval (gatk_interval)

output_fastg2 (fastqsanger) output_log (txt)

Add or Replace Groups X4
Remove file SAM/BAM datasegato add or replace
- L e 3 read groups in g Mark Duplicate reads X4
Input dataset P X4 R 3T eereemmssmssssssssossssessssassssssssssssssssossssssssssssssssssssssassssass
Remove file , outFile (bam, sam) SAM/BAM dataset to mark duplicates
output , ) in
Select the file to 9 ..............................................................
delete : , , out_file (bam)
When this step is done e e e :
P T Y html_file (html)
output (tabular) |
? Select the file to S
de’ '. '
; T TR 2 ;* Indel Realigner P4
Wi ] :
T e Select the file to i AN e
§ oL del Remove file pXA Using reference file
i Wh select the file to ; Restrict realigrsnt to provided
SR | intervals
} ou! delete i e
When this step is done | | output_bam (bam)

output (tabular) f"‘ output_log (txt)



Genome Resequencing pipeline

Update database pX4
SAM-to-BAM The BWA bam fil
X Map with BWA for lllumina 3% € am fie
AM fil The Markduplicates bam file
et S © Forward FASIQ file P
' ' The mpileup bcf file
Using reference file Reverse nﬁ; file plieup
Outputl (bam) ............................................................................................... The mplleup unﬁltered VCf
output (sam) file

The filtered vcf file

Fastqc: Fastqc QC pXA The gatk vcf file
Short read data from your current outfile (tabular)
Input datgset b4 hictarn
output | Fastqc: Fastqc QC XS Paired Read Mate Fixer $%
< Short read data from your current SAM/BAM dataset to fix
NISTOTY L —————————————— Realigner Target Creator %
out_file (bam, sam)
SAM to FASTQ b X4 Contaminant list - BAM file
BAM/SAM file html_file (html) Using reference file
output_fastgl (fastgsanger) output_interval (gatk_interval)

output_fastg2 (fastqsanger) output_log (txt)

Add or Replace Groups X4
Remove file SAM/BAM dataset to add or replace
- L e read groups in Mark Duplicate reads X4
Input dataset P X4 e e e e O
b Remove file , outFile (bam, sam) SAM/BAM dataset to mark duplicates
output i , ) in
| Select the file to 3 ..............................................................
delete 7 | OUt_ﬁle (bam)
When this step is done e e e :
P T Y html_file (html)
output (tabular) '
? Select the file to S
de’ '. '
; T TR 2 ;* Indel Realigner P4
) W ] :
T e Select the file to i AN e
§ oL del Remove file pXA Using reference file
i Wh select the file to ; Restrict realignment to provided
SR | intervals
} ou! delete i 2285225528255
When this step is done | | output_bam (bam)

output (tabular) f"‘ output_log (txt)



Transcriptome Sequencing
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Transcriptome Sequencin

flagstat X4

FastQC:Read QC X4 BAM File to Convert

Short read data from your current outputl (txt)

| PR S S

FastQC:Read QC P X4

Short read data from your current
history
Contaminant list
. Tophat2
Input dataset X4 html_file (html) X
RNA-Seq FASTQ file, forward
output reads
: Update database RNA
RNA-Seq FASTQ file, reverse reads Remove file & X
- The flagstat file
SAM to FASTQ R fusions (tabular) Select the file to
. . Remove file % TOpHat Insertions
BAM/SAM file insertions (bed)

Select the file to TopHat deletions

deletions (bed)
output_fastql (fastgsanger) L

junctions (bed) Remove file Y TopHat splice juctions
output_fastq2 (fastgsanger) TopHat accepted hits

accepted_hits (bam) S'el.eft the file to

Remove file % The Cufflinks gene expression file

Trimmomatic pX4

Select the file to

Aalara

The Cufflinks transcript expression file

The Cufflinks assembled gene model

FastQC:Read QC Remove file X fil
Input FASTQ file (R1/first of pair) a . o ¢

Shorrrzond dara from vinur clLirrant o ) ' FASTQC fth fi d d
Input FASTQ file (R2/second of pair) histc FastQC:Read QC 2 Remove file X (C ol the forward reads

fastg_out_r1_paired (fastgsanger)

Cont. Short read data from your current

Select the file to

FASTQC of the reverse reads

............... : delete outfile (tabular
fastq_out_r1_unpaired (fastqsanger) html history ( )
. " When this step is done
fastq_out_r2_paired (fastgsanger) Contaminant list
: output (tabular)
fastq_out_r2_unpaired (fastgsanger) & html_file (html)
Input dataset % fastq_out (fastgsanger) :
Cufflinks X4
output
SAM or BAM file of aligned RNA-Seq
reads
Reference Annotation
Using reference file
Input dataset X4

output

Global model (for use in Trackster)

genes_expression (tabular)
transcripts_expression (tabular)
assembled_isoforms (gtf)

total_map_mass (txt)



Transcriptome Sequencing

flagstat X4

FastQC:Read QC X4 BAM File to Convert

Short read data from your current outputl (txt)

| PR S S

FastQC:Read QC P X4

Short read data from your current
history

Contaminant list TO pt;l@t %

Input dataset X4 html_file (html)
RNA-Seq FASTQ file, forward
output reads
RNA-Seq FASTQ file, reverse reads
SAM to FASTQ X4 fusions (tabular)
BAM/SAM file insertions (bed)

output_fastql (fastgsanger) deletions (bed)

output_fastg2 (fastgsanger) junctions (bed)

accepted_hits (bam)

Trimmomatic pX4

FastQC:Read QC
Input FASTQ file (R1/first of pair) = a

Shorr rond dars Froam vinur cuirrant

Input FASTQ file (R2/second of pair) histq FastQC:Read QC *
R Cont. Short read data from your current
............... histol’y

fastq_out_r1_unpaired (fastqsanger)

fastg_out_r2_paired (fastgsanger) Contaminant list

fastq_out_r2_unpaired (fastgsanger) html_file (html)

Input dataset X4 fastq_out (fastqsangen) C Uﬁl‘in ks X

output 4 _
SAM or BAM file of aligned RNA-Seq
reads
Reference Annotation
Using reference file

Input dataset

P X Global model (for use in Trackster)
output

genes_expression (tabular)
transcripts_expression (tabular)
assembled_isoforms (gtf)

total_map_mass (txt)

Rem

ove file X4

Select the file to

Remove file P X4

Select the file to

Remove file X4

Sel

ect the file to

Remove file X4

Select the file to

Aalara

Remove file P X4

-

Remove file P X4
Select the file to
delete

When this step is done

output (tabular)

§ Update database RNA P X4
The flagstat file

TopHat insertions

TopHat deletions

TopHat splice juctions

TopHat accepted hits

The Cufflinks gene expression file

The Cufflinks transcript expression file

The Cufflinks assembled gene model
file

FASTQC of the forward reads
FASTQC of the reverse reads

outfile (tabular)

Update RNA Database



Transcriptome Sequencing

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

* Independent MySQL database

* Allows for programmatic querying of results

SELECT * FROM PopCanRNA.RNA_file_uri R

Back r Next -

Untitled @ localhost via socket

L7

Execute »

@ T\

Stop

| Q Query \

hostname

¥sample_name

11332 RNAOr85
ALAAZ20-4_Rep1_RNA1T_1L
ALAAZO-4_RepZ_RNAT_ZL
ALAA20-4_TCol26_TRaw6_RNA182
ALAAZ20-4 TCol50 TRaw40 RNA369
AMER13-1addrep1L_RNA201
AMER13-1addrep1L_RNA202
AMER13-1addrep1L_RNA203
AMER13-1addrep2L RNA2Q5
AMER13-1addrep2L_RNA206
AMER13-1addrep2L_RNA207

flagstat
/data/raid5A/LocalGalaxyRNAData/013/

/data/raid5A/LocalGalaxyRNAData/009/
/data/raidbA/LocalGalaxyRNAData/011/
[data/raid5A/LocalGalaxyRNAData/017/
[data/raid5A/LocalGalaxyRNAData/Q10/
/data/raidEA/LocalGalaxyRNAData/018/
/data/raid5A/LocalGalaxyRNADzata/018/
/data/raidSA/LocélGaIaxyRNAData/O1 0/
[data/raid5A/LocalGalaxyRNAData/018/
/data/raidEA/LocalGalaxyRNAData/009/
/data/raid5A/LocalGalaxyRNAData/018/

cufflinks_gene_expression
/datafraid5A/LocalGalaxyRNAData/013/

/datafraid5A/LocalGalaxyRNAData/009/
/data/raid5A/LocalGalaxyRNAData/01 1/
/data/raid5A/LocalGalaxyRNAData/017/
/datafraid5A/Local GalaxyRNAData/010/
/data/raid 5A/LocélGaIaxyRNAData/O1 8/
/data/raid5A/LocalGalaxyRNAData/018/
/data/raid 5A/LocéIGalaxyRNAData/O1 Q/
/data/raid SAAOCéIGaIaxyRNAData/O‘I 8/
/data/raid 5A/LocélGalaxyRNAData/OOQ[
/data/raid5A/LocalGalaxyRNAData/018/

- e - - - — L = -

cufflinks_transcript_expression
/datajraid5A/LocalGalaxyRNAData/013/

/datajraid5A/LocalGalaxyRNAData/009/
/data/raid5A/LocalGalaxyRNAData/011/
/data/raid5A/LocalGalaxyRNAData/017/
/data/raid5A/LocalGalaxyRNAData/010/
/data/raid 5A/LocalGalaxyRNADatz/018/
/data/raid5A/LocalGalaxyRNADatz/018/
/data/raid 5A/LocalGalaxyRNAData/010/
/data/raid 5A/LocalGalaxyRNAData/018/
/data/raid5A/LocalGalaxyRNAData/OOQl
/data/raid5A/LocalGalaxyRNAData/018/

o - . -—- . - f- - -

cufflinks_gene_m
/datafraid5A/Loce B
/data/raidsA/Locé
/data/raid5A/Loce
/data/raid 5A/Locé
/data/raid SNLocé
jdata/raid5A/Locz
jdata/raidbA/Loce
/data/raidSA/Locé
jdata/raid5A/Locs
jdata/raid5A/Locs
/data/raidbA/Loce




Transcriptome Sequencing

 Dynamic Building of Gene Expression Results table

Backr Next-

SELECT * FROM PopCanRNA.popcan_leaf_gene_expression p

Untitled @ localhost via socket

@ @ W\

Execuie top

[() Query

gene_number gene_id

Potri.001G000400
Potri.001G000500
Potri.001G0C0600Q
Potri.001G0C0700
Potri.001G0O00800
Potri.001G0O00800
Potri.001G00 1000
Potri.001G001100
Potri.001G001200
Potri.001G001300
Potri.001G0C 1400
Potri.001G0C 1500
Potri.001G00 1600
Potri.001G001700
Potri.001G001800

tissue
first uncurled leaf

first uncurled leaf
first uncurled leaf
first uncurled leaf
first uncurled leaf
first uncurled leaf
first uncurled leaf
first uncurled leaf
first uncurled leaf
first uncurled leaf
first uncurled leaf
first uncurled leaf
first uncurled leaf
first uncurled leaf
first uncurled leaf

ALAA20-3_AMER13-1addrep1L_RNA201 ALAA20-3_AMER13-1addrep1L_RNA202 ALAA20-3_AMER13-1addrepT1L_RNA203 ALAA20-3_AMER13-1

41.0282
0
0.0251797
33.0592
0.325482
86.51581
6.20827
1.30069
0.130111
40.5672
2.67977
9.02086
81.5282
7=h533
3.93523

29.491

0

0

22.9251
0.220098
B4.2777
1.92068
1.72912
0.0690433
24.2564
2.76517
10.1361
£61.6698
5.45722
1.68916

28.6132
0

0

26.793
0.155444
88.5511
4.45097
1.65504
0.14499%
30.4796
3.07866
9.35012
82.7354
6.34066
2.33021

32.8809
0

0
25.8353
0.175966
82.5777
2.79066
1.70034
0.0438737
30.84986
2.72547
9.24838
73.2591
7.18672
2.78344



Combining Data

Genome Pipeline

Update database X4

SAM-to-BAM X4 The BWA bam file

Map with BWA for lllumina $¢
t SAM fil The Markduplicates bam file
it ¢ Forward FASTQ file P
Usi f fil The mpileup bcf file
sing reterence fi'e Reverse FASTQ file priedp

; The mpileup unfiltered vcf
output (sam) file

outputl (bam)

The filtered vcf file

e Genome BAM files

Fastqc: Fastqc QC pX4 The gatk vcf file
Short read data from your current outfile (tabular)
Input dataset b4 hictar
output | Fastqc: Fastqc QC & Paired Read Mate Fixer $3
. Short read data from your current SAM/BAM dataset to fix () GATK |
history Realigner Target Creator = pl pe I n e
out_file (bam, sam)
SAM to FASTQ X4 Contaminant list - BAM file
BAM/SAM file html_file (html) Using reference file
output_fastql (fastgsanger) output_interval (gatk_interval) () D iﬁe re n't S peC i eS
output_fastq2 (fastgsanger) output_log (txt)
Add or Replace Groups X4
Remove file = SAM/BAM dataset to add or replace
. read groups in Mark Duplicate reads X4 . . .
Input dataset pX4 Colmmnsbe Sioes S | 't d d d I
Remove file s outFile (bam, sam) SAM/BAM dataset to mark duplicates ¢ e eC e I n IVI u a S
output -
P Select the file to n
delete out_file (bam)
When this step is done i
p ST R html_file (html) . F d h . f h I
ast, up to aate sharing of the results
de’ i
Remove file % Indel Realigner
wi BAM file

........ Select the file to
ot del Remove file pXA

Wh select the file to
........ D delete

When this step is done

output (tabular)

Using reference file

Restrict realignment to provided
intervals

output_bam (bam)

output_log (txt)



Results
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Exploiting Natural Variation to Uncover an Alkene Biosyntheti
Enzyme in Poplar®

MOLECULAR ECOLOGY
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Introgression from Populus balsamifera underlies adaptively
significant variation and range boundaries in P. trichocarpa

Adriana Suarez-Gonzalez', Charles A. Hefer?, Christian Lexer’, Carl J. DouglasH and Quentin C. B. Cronk’
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GENOMICS OF HYBRIDIZATION

Genomic and functional approaches reveal a case of
adaptive introgression from Populus balsamifera (balsam
poplar) in P. frichocarpa (black cottonwood)

Altering carbon allocation in hybrid poplar (Populus alba x
grandidentata) impacts cell wall growth and development
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