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Sequencing ...Sequencing ...

pictures by Illumina, Roche, ABI, Helicos

Sequencing instruments 

at MPI EVA

2 x

5 x2 x

454 FLX Titanium Illumina Genome Analyzer ABI SOLiD HeliScope

ABI 3730/3730xl

> 170 Illumina runs over the last 2.5 years

Non-uniform collection: 

� Varying read length 
� Single read, Paired ends, With/without sample index
� Different instrument versions
� Experimental protocols (shotgun, RNAseq, smallRNAs, ChipSeq, ...), 
� Different samples / species and different people analyzing the data
...

Stored by run on NFS 
(currently about 40Tb, 
including files of 

intermediate processing 
steps)

(Incomplete) Meta-data in 
XML, text files and 
encoded in file names

Processed with different 
program versions...

Data partially duplicated 
in user home directories

PIPELINEPIPELINE



EVA data analysis pipelineEVA data analysis pipeline

Image Analysis

Bustard Base Calling

Ibis base calling

 HTML report generation (cluster 

densities, intensity development)

 ELAND control read (φX) mapping

 Chastity filtering

 HTML report generation (alignment, 

filtering  data quality)

 Error profile extraction

 Index sequence handling

 Adapter trimming / PE read 

merging / chimera filtering

 Quality filtering

 Complexity filtering

 Bowtie / Tophat / BWA alignment

Available from

instrument



Intensity filesIntensity files

4       20      853     419      -28.8  -27.1   23.7  696.7      156.0  537.9    4.3   72.7       17.0   -0.5  

4       20      157     530      171.4  619.2  182.3  136.9     566.1  564.0    3.5    5.9      150.8  165.4  

4       20      170     1889    -150.2    5.9  -34.0  609.9      236.5  688.8 -100.7  -39.3       -5.1  391.7  

4       20      386     1680    1345.5  821.3   77.8  -16.0      -70.5 -203.1  996.3  513.4      837.4  524.8  

4       20      702     1599     -46.7   -6.4    3.6  537.1      -39.1  -54.9  856.6  412.6      246.0  780.2 -

4       20      887     739       55.9  106.4  953.4  481.3     329.7  737.2  -12.2   21.9     1033.8  722.3  

4       20      1229    894     1272.7  728.7  -63.2  -63.2 1072.6  604.6  -15.0  131.8      139.8  172.1  

4       20      1417    87      1092.7  651.8  -12.9  -27.1      254.5  118.7  -86.4  548.1      102.6  480.0  

4       20      1163    220      -85.2   28.0  637.9  380.5      664.0  375.2   10.7   25.1       84.5  402.1  

4       20      1147    2015     933.3  540.1  -73.1 -112.1      -79.1  -40.8  704.1  285.0      134.4  424.4  

4       20      854     1797     203.7  791.5  -15.4  -31.5     1149.6  660.5 -112.9  -33.1      938.7  693.3  

4       20      759     565      982.9  712.4 -104.8  -68.4      -17.7  -21.7  811.1  473.2      231.2  678.2  

4       20      41      1833     852.1  385.5   87.5   63.1     -48.1   83.5   17.1  534.5      -31.8 -135.9  

4       20      197     1417     142.5  716.9 -164.1   33.8     -108.3 -219.3  -30.4  711.7        4.5  -24.6  

4       20      88      1135     -63.8  -90.1   30.1  778.9      -80.0   -4.8   42.7  733.2      -26.4  -47.1 1

4       20      483     24       151.5  452.3  -31.2    6.8      727.2  470.6  -11.0  -56.3      144.1  492.5  

4       20      1768    1918      75.6  422.8  -15.4  -40.0      180.4  397.4  -51.4    0.4     1024.9  590.8 -

4       20      890     1588      36.5  122.1   22.2  438.4     40.2   15.2  914.3  402.7       25.0  559.2  

4       20      770     523      -28.7  -28.7 -12.0  726.5     -169.1  -39.5  882.7  574.1      911.5  603.8  

4       20      1433    1910    -117.9  -66.0  994.1  471.4       76.5  505.7   -6.3   17.7      832.8  477.1  

4       20      433     1675     -88.5  -18.8 1266.4  475.3      900.7  646.3  -19.7  -97.6      960.4  566.3  

4       20      675     729      969.0  636.9    5.8   -7.8     1090.1  789.1  -23.0 -153.4      878.7  544.6  

4       20      387     1704     658.1  387.2    0.6   40.1     932.9  507.5  -65.9   24.4      900.0  520.8  

Lane Tile  X   Y        Cycle 1           Cycle 2           Cycl

0.0    0.0 0.0 0.0

0.0    0.0 0.0 0.0



IBIS IBIS –– Improved Base Improved Base 

Identification SystemIdentification System

Kircher M, Stenzel U, Kelso J: Improved base calling for the Illumina 

Genome Analyzer using machine learning strategies. Genome Biol. 2009 

Aug 14;10(8):R83. PMID: 19682367; Download http://bioinf.eva.mpg.de/ibis/
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EVA data analysis pipelineEVA data analysis pipeline

Image Analysis

Bustard Base Calling

Ibis base calling

 HTML report generation (cluster 

densities, intensity development)

 ELAND control read (φX) mapping

 Chastity filtering

 HTML report generation (alignment, 

filtering  data quality)

 Error profile extraction

 Index sequence handling

 Adapter trimming / PE read 

merging / chimera filtering

 Quality filtering

 Complexity filtering

 Bowtie / Tophat / BWA alignment

User-defined via

webform -> creating

processing cmdline



1

2

3



1

2

3

/mnt/solexa/bin/runNormal.py -g /mnt/solexa/100506_SOLEXA-

GA03_0001_PEi_KP_chimp1/Data/Intensities/B*/GERALD_*/ --lanes='3,4,5,6' --

cores=8 --indexreadlength=7 --readlengths='101,101' --

adapter='3,4,5,6:AGATCGGAAGAGCACACGTCTGAACTCCAGTCACIIIIIIIATCTCGTATGCCGTCTTCTGCT

TG,AGATCGGAAGAGCGTCGTGTAGGGAAAGAGTGTAGATCTCGGTGGTCGCCGTATCATT' --

chimera='1,2,3,4,5,6,7,8:' --keys='1,2,3,4,5,6,7,8:,' --

indexfile='1,2,3,4,5,6,7,8:/mnt/solexa/Reports/Processing/100506_SOLEXA-

GA03_0001_PEi_KP_chimp1-1-2-3-4-5-6-7-8_index.txt' --no_index_dist='' --

skipBustard='1,2,3,4,5,6,7,8' --BustardReportOnly --

skipCopyELAND='1,2,3,4,5,6,7,8' --skipLength='1,2,3,4,5,6,7,8' --

skipComplex='1,2,3,4,5,6,7,8' --skipQuality='1,2,3,4,5,6,7,8' --

skipFilterMerged='1,2,3,4,5,6,7,8' --skipBowtie='1,2,3,4,5,6,7,8' --

bwa_genomes='1,2,3,4,5,6,7,8:/mnt/solexa/Genomes/pantro2/' --

bwa_params='1,2,3,4,5,6,7,8:' --keep_bwa_input='1,2,3,4,5,6,7,8' --

skipTophat='1,2,3,4,5,6,7,8'



GALAXY GALAXY –– a wish lista wish list

Tracking for Illumina

(Re-)base calling

Primary data processing

Efficient data storage

Processing from GALAXY and shell (API)



Tracking / ReTracking / Re--base callingbase calling

Image Analysis

Bustard Base Calling

Ibis base calling

 HTML report generation (cluster 

densities, intensity development)

 ELAND control read (φX) mapping

 Chastity filtering

 HTML report generation (alignment, 

filtering  data quality)

 Error profile extraction

 Index sequence handling

 Adapter trimming / PE read 

merging / chimera filtering

 Quality filtering

 Complexity filtering

 Bowtie / BWA alignment

Available from
instrument

IDENTIFY FINISHED RUN

EXTRACT RUN INFO AND CALL GERALD
TO OBTAIN RUN QUALITY REPORT

REDO BASE CALLING

 OBTAIN QUALITY MEASURE FROM 
CONTROL READS
 OBTAIN NEW SEQUENCE FILES



Primary data processingPrimary data processing

4       20      853     419      -28.8  -27.1   23.7  696.7      156.0  537.9    4.3   72.7       17.0   -0.5  

4       20      157     530      171.4  619.2  182.3  136.9     566.1  564.0    3.5    5.9      150.8  165.4  

4       20      170     1889    -150.2    5.9  -34.0  609.9      236.5  688.8 -100.7  -39.3       -5.1  391.7  

4       20      386     1680    1345.5  821.3   77.8  -16.0      -70.5 -203.1  996.3  513.4      837.4  524.8  

4       20      702     1599     -46.7   -6.4    3.6  537.1      -39.1  -54.9  856.6  412.6      246.0  780.2 -

4       20      887     739       55.9  106.4  953.4  481.3     329.7  737.2  -12.2   21.9     1033.8  722.3  

4       20      1229    894     1272.7  728.7  -63.2  -63.2 1072.6  604.6  -15.0  131.8      139.8  172.1  

4       20      1417    87      1092.7  651.8  -12.9  -27.1      254.5  118.7  -86.4  548.1      102.6  480.0  

4       20      1163    220      -85.2   28.0  637.9  380.5      664.0  375.2   10.7   25.1       84.5  402.1  

4       20      1147    2015     933.3  540.1  -73.1 -112.1      -79.1  -40.8  704.1  285.0      134.4  424.4  

4       20      854     1797     203.7  791.5  -15.4  -31.5     1149.6  660.5 -112.9  -33.1      938.7  693.3  

4       20      759     565      982.9  712.4 -104.8  -68.4      -17.7  -21.7  811.1  473.2      231.2  678.2  

4       20      41      1833     852.1  385.5   87.5   63.1     -48.1   83.5   17.1  534.5      -31.8 -135.9  

4       20      197     1417     142.5  716.9 -164.1   33.8     -108.3 -219.3  -30.4  711.7        4.5  -24.6  

4       20      88      1135     -63.8  -90.1   30.1  778.9      -80.0   -4.8   42.7  733.2      -26.4  -47.1 1

4       20      483     24       151.5  452.3  -31.2    6.8      727.2  470.6  -11.0  -56.3      144.1  492.5  

4       20      1768    1918      75.6  422.8  -15.4  -40.0      180.4  397.4  -51.4    0.4     1024.9  590.8 -

4       20      890     1588      36.5  122.1   22.2  438.4     40.2   15.2  914.3  402.7       25.0  559.2  

4       20      770     523      -28.7  -28.7 -12.0  726.5     -169.1  -39.5  882.7  574.1      911.5  603.8  

4       20      1433    1910    -117.9  -66.0  994.1  471.4       76.5  505.7   -6.3   17.7      832.8  477.1  

4       20      433     1675     -88.5  -18.8 1266.4  475.3      900.7  646.3  -19.7  -97.6      960.4  566.3  

4       20      675     729      969.0  636.9    5.8   -7.8     1090.1  789.1  -23.0 -153.4      878.7  544.6  

4       20      387     1704     658.1  387.2    0.6   40.1     932.9  507.5  -65.9   24.4      900.0  520.8  

Lane Tile  X   Y        Cycle 1           Cycle 2           Cycl

0.0    0.0 0.0 0.0

0.0    0.0 0.0 0.0

 DOCUMENT PRIMARY DATA PROCESSING PARAMETERS
 ALLOW REPROCESING TO NON-COMPUTER SKILLED PERSON



Efficient data storageEfficient data storage

 Index sequence handling

 Adapter trimming / PE read 

merging / chimera filtering

 Quality filtering

 Complexity filtering

 Bowtie / BWA alignment

FastQ / Qseq / SRF - Input

Input files are split: 2x disk space 

Input files 80-90%: 4x disk space 

3x disk space: altered sequences 
and qualities

Input files 90%: 5x disk space 

BAM: also contains sequences and qualities
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COMPRESSED BINARY FILES –
INDEX BY ALIGNMENT COORDINATES

USER DEFINED FIELDS
READ GROUPS
HEADER INFO



GALAXY and shell processingGALAXY and shell processing

� Two user groups accessing the same data

� Give galaxy access to shell processed results and use 

an Galaxy API for documentation of processing



Thank you! Thank you! 
(for providing GALAXY and your attention)(for providing GALAXY and your attention)

Wish list:

Tracking for Illumina

(Re-)base calling

Primary data processing

Efficient data storage

Processing from GALAXY and shell (API)


