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BioScopeBioScope OutlineOutline

• Overview

• Web Interface

• Command Line 

• Monitoring Job Status

• Hands On (Whole Transcriptome)

• DiBayes and Other Applications

• Demonstration (Genome Resequencing - GUI)
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• A simple interface

• GUI – to help build configuration 
files for SOLiD system application 
analysis

• Command Line – for direct 
execution 

• Analysis tools:

• Resequencing and structural 
variation

• Whole Transcriptome

• Results files in SAM, GFF3

BioScopeBioScope: : SOLiDSOLiD Data Analysis SoftwareData Analysis Software
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BioScopeBioScope Software Installation OptionsSoftware Installation Options

• Command line only

• Command line + GUI

• Full install: Command line + GUI + Auto Export

SGE or PBS
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SOLiDSOLiD Analysis WorkflowAnalysis Workflow

On-Instrument Offline Analysis

Visualization

BioScope Software

Software Partners

Monitor Status

Output Results
.GFF / .SAM
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SOLiDSOLiD AutoAuto--Export FeatureExport Feature

• Log into SETS and go to Admin -> Change preferences

• Enter host IP address and click auto-export check-box

• RSA keys must be set up between machines. See SETS Getting 
Started Guide for details of configuring auto-export.
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OutlineOutline

• Overview

• Web Interface

• Command Line 

• Monitoring Job Status

• Hands On (Whole Transcriptome)

• DiBayes and Other Applications

• Demonstration (Genome Resequencing - GUI)
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BioScopeBioScope DashboardDashboard

• Point browser to http://<Hostname or IP Address>:8080/bioscope
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BioScopeBioScope Global SettingsGlobal Settings

• If needed modify output locations for results, logs, etc. 
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BioScopeBioScope Application SettingsApplication Settings

• Specify application specific settings 
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BioScopeBioScope Advanced SettingsAdvanced Settings

• Specify analysis settings
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BioScopeBioScope Parameter ValidationParameter Validation

• Validates input settings: integer, range, file extension, not null etc



15 © 2009 Applied Biosystems

BioScopeBioScope Job SubmissionJob Submission

• Record output directory as no real time feedback is provided
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OutlineOutline

• Overview

• Web Interface

• Command Line 

• Monitoring Job Status

• Hands On (Whole Transcriptome)

• DiBayes and Other Applications

• Demonstration (Genome Resequencing - GUI)
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BioScopeBioScope Command LineCommand Line
• Create the following files

• .ini

• .plan

• Execute
• bioscope.sh -l <log_file> <.ini file or .plan file>

Recommendation:

• Copy and edit the example .ini and .plan files provided with 
BioScope

• Use BioScope Interface to generate file templates
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BioScopeBioScope Files (.Files (.iniini))
• Defines input / output

• Can contain multiple pipelines

##  global settings for the pipeline run
import ../../globals/global.ini
reference = ${reference.dir}/chr20.fasta
run.name = myRun
sample.name = chr20
primer.set = F3
read.length = 50
output.dir = ${base.dir}/../outputs

##  qv filtering pipeline
classify.run = 1
read.dir = ${base.dir}/../../human_var/secondary/JOAN/mappingF3
read.file.prefix = ${run.name}_${sample.name}_${primer.set}
mapping.tagfiles.dir = ${output.dir}/qvfiltered
filtering.qv.filtered.dir = ${output.dir}/qvfiltered
filtering.qv.failed.dir = ${output.dir}/qvfail

##  mapping pipeline
mapping.run = 1
mapping.tagfiles.dir =${base.dir}/../../human_var/secondary/JOAN/mappingF3
mapping.output.dir = ${output.dir}/s_mappingF3

##  global parameters
base.dir=./
output.dir = ${base.dir}/outputs
temp.dir = ${base.dir}/temp
intermediate.dir = ${base.dir}/intermediate
log.dir = ${base.dir}/log
reads.result.dir.1 = ${base.dir}
reads.result.dir.2 = ${base.dir}
reference.dir = 
/data/results/bioscope_examples/examples/references
scratch.dir=/scratch/solid
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BioScopeBioScope Files (.plan)Files (.plan)

• List of .ini files to run

• “=“ denotes jobs to be run in parallel

• “+” breakup sets of parallel jobs

example.qvFilter.ini
example.mapping.ini
=example.mapStats.ini
=example.maToGff3.ini
+
=example.posErrors.ini
=example.gff3ToSam.ini

.plan .ini (serial) .ini (parallel)

output
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BioScopeBioScope DemosDemos

• Small datasets

• Verify system configuration

• Take minutes to run

• Template .ini files

• READMEs

• Example commands

• Run times
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BioScopeBioScope ExamplesExamples

• Larger datasets

• Take hours to run

• Template .ini files

• READMEs

• Example commands

• Run times
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OutlineOutline

• Overview

• Web Interface

• Command Line

• Monitoring Job Status

• Hands On (Whole Transcriptome)

• DiBayes and Other Applications

• Demonstration (Genome Resequencing - GUI)
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BioScopeBioScope Job MonitoringJob Monitoring

• Check job submission status in three ways

• Verify job submitted to cluster

• Monitor BioScope logs for errors

• Examine output directory
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BioScopeBioScope Job Monitoring (Cluster Submission)Job Monitoring (Cluster Submission)

• Use the command “qstat” to monitor job progression

• When job is complete, proceed to check log files
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BioScopeBioScope Job Monitoring (Log Files)Job Monitoring (Log Files)

• Navigate to output directory and look at the 
bioscope.[timestamp].log in the log folder

• Look for “Finished successfully”

16 Nov 2009 13:03:00,044  INFO [main] JMSEventReceiver:68 - JMSEventReceiver waitForEvent
after taking Whole Transcriptome Counttag completed successfully

16 Nov 2009 13:03:00,046  INFO [main] JMSEventReceiver:70 - Event Whole Transcriptome
Counttag completed successfully received on selector 'a1bd33de-2d30-48f5-92b4-
e084add31d75'
16 Nov 2009 13:03:00,047  INFO [main] AnalysisJobManager:79 - wt.counttag.run completed.

16 Nov 2009 13:03:00,047  INFO [main] PluginJobManager:118 - Finished successfully
16 Nov 2009 13:03:00,047  INFO [main] PluginJobManager:102 - >>>> END of PluginJobManager
>>>> date=2009-11-16 13:03:00.047  PST
16 Nov 2009 13:03:00,048  INFO [main] PluginJobManager:104 - >>>> END of PluginJobManager
>>>> date DURATION=4 secs
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BioScopeBioScope Job Monitoring (Log Files)Job Monitoring (Log Files)

• Use log file to diagnose errors
22 Dec 2009 11:52:56,967 FATAL [main] PluginJobManager:99 - Bioscope failed
java.io.IOException: ReferenceFile does not exist: 
/data/results/users/user\#\#/bioscope_runs/intermed iate/spljunctionextraction/jun
ction.fasta

at 
com.apldbio.aga.analysis.secondary.mapping.reseq.MappingPipeline.setUpRefParams(MappingPipelin
e.java:374)

at 
com.apldbio.aga.analysis.secondary.mapping.reseq.MappingPipeline.validateParams(MappingPipelin
e.java:286)

at 
com.apldbio.aga.analysis.tertiary.wt.plugin.JunctionMappingPipeline.validateParams(JunctionMap
pingPipeline.java:43)

at com.apldbio.aga.analysis.exec.PluginRunner.preparePipeline(PluginRunner.java:104)
at com.apldbio.aga.analysis.exec.PluginRunner.doMain(PluginRunner.java:137)
at com.apldbio.aga.analysis.exec.PluginRunner.main(PluginRunner.java:339)

22 Dec 2009 11:52:56,968  INFO [main] PluginJobManager:102 - >>>> END of PluginJobManager >>>> 
date=2009-12-22 11:52:56.968  PST
22 Dec 2009 11:52:56,968  INFO [main] PluginJobManager:104 - >>>> END of PluginJobManager >>>> 
date DURATION=1 minutes 43 secs
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BioScopeBioScope Job Monitoring (Log Files)Job Monitoring (Log Files)

• Hierarchical structure to log files

• Check higher level logs for general errors and lower 
level logs for more specific errors

bioscope.[ timestamp ].log

console.log

mapping.scatter.[ timestamp ].log

mapping.{}.main.[ timestamp ].log
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BioScopeBioScope Job Monitoring (Output Directories)Job Monitoring (Output Directories)
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OutlineOutline

• Overview

• Web Interface

• Command Line

• Monitoring Job Status

• Hands On (Whole Transcriptome)

• DiBayes and Other Applications

• Hands On (Genome Resequencing - GUI)
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• Log on to the cluster
• User name: user##

• Password: passwd

• Go to user working directory
• cd /data/results/users/user##/bioscope_runs

• Make sure the directory contains seven files
• run_bioscope_wt.sh

• whole_transcriptome.ini

• Five other data files

BioScopeBioScope Hands onHands on
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BioScopeBioScope Hands on (Hands on (whole_transcriptome.iniwhole_transcriptome.ini))
#####################################################
## Edit the user ID to your assigned number
#####################################################

user_id= ##

#####################################################
## Do not edit these parameters
#####################################################

base.dir = ./
import /data/results/bifxTraining/demo/bioscope/globals_wt.ini

## read length
read.length = 50

## directories
mapping.tagfiles.dir = ${base.dir}
output.dir = ${base.dir}/bioscope_runs/output
intermediate.dir=${base.dir}/bioscope_runs/intermediate
tmp.dir=${base.dir}/bioscope_runs/tmp

## other input files
exons.gtf.file=${mapping.tagfiles.dir}/whole_transcriptome_exons.gtf
reference.file=${mapping.tagfiles.dir}/whole_transcriptome_reference.fasta
filter.reference.file=${mapping.tagfiles.dir}/whole_transcriptome_filter.fasta

globals_wt.ini
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BioScopeBioScope Hands on (Hands on (whole_transcriptome.iniwhole_transcriptome.ini))
#####################################################
## Step 1 (Comment out all other steps)
## Purpose: Create a fasta database of known junction sites and run mapping against
junction sites, filter database, genome, and merge the results together, only needs 
to be done once per data set
#####################################################

## Create junction site fasta file
wt.spljunctionextractor.run=1
wt.splext.output.dir=${intermediate.dir}/spljunctionextraction
wt.splext.genegtf.file= ${exons.gtf.file}
wt.splext.reference.file = ${reference.file}

## Run mapping against junction site fasta file
wt.junction.mapping.run=1

## Run mapping against filter fasta file
wt.filter.mapping.run = 1
wt.filter.mapping.reference = ${filter.reference.file}

## Run mapping against the reference genome fasta file
wt.genomic.mapping.run=1
wt.genomic.mapping.reference = ${reference.file}
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BioScopeBioScope Hands on (Hands on (whole_transcriptome.iniwhole_transcriptome.ini))
## Merge all mapping results and produce the .bam file
wt.merge.run=1
wt.merge.reference.file = ${reference.file}
wt.merge.filter.reference.file= ${filter.reference.file}
wt.merge.junction.reference.file= ${wt.splext.output.dir}/junction.fasta
wt.merge.genomic.map.result.dir=${intermediate.dir}/s_mapping/genomic_map
wt.merge.filtered.map.result.dir=${intermediate.dir}/s_mapping/filter_map
wt.merge.junction.map.result.dir=${intermediate.dir}/s_mapping/junction_map
wt.merge.known.juntion.penalty = 0
wt.merge.putative.junction.penalty = 1
wt.merge.score.clear.zone = 3
wt.merge.tmpdir=${tmp.dir}
wt.merge.output.dir=${output.dir}/mapping

#####################################################
## Step 2 (Comment out all other steps)
## Purpose: This step creates the .wig files for visualizing coverage in the UCSC br
owser
#####################################################

#wt.sam2wig.run=1
#wt.sam2wig.alignment.score=24
#wt.sam2wig.min.coverage=10
#wt.sam2wig.basefilename=wigwam
#wt.sam2wig.wigperchromosome=true
#wt.sam2wig.alignment.filter.mode=unique
#wt.sam2wig.score.clear.zone=3
#wt.sam2wig.output.dir=${output.dir}/sam2wig
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BioScopeBioScope Hands on (Hands on (whole_transcriptome.iniwhole_transcriptome.ini))
#####################################################
## Step 3 (Comment out all other steps)
## Purpose: Convert mapped reads into counts per exon
#####################################################

#wt.counttag.run=1
#wt.counttag.score.clear.zone=3
#wt.counttag.alignment.filter.mode=unique
#wt.counttag.min.alignment.score=10
#wt.counttag.exon.reference=${exons.gtf.file}
#wt.counttag.output.file.name=counttagresult.txt
#wt.counttag.output.dir=${output.dir}/counttag

#!/bin/sh
export CORONAROOT=/share/apps/corona

bioscope.sh -l log/bioscope_wt_example.log whole_transcriptome.ini

• run_bioscope_wt.sh
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• Open whole_transcriptome.ini
• Edit user_id=## (e.g. 01, 02, 03)

• Run the shell script
• ./run_bioscope_wt.sh

• Open another terminal and verify jobs are being executed
• Type ‘showq’ or ‘qstat’ from the command line

• Comment out step one and uncomment step two
• “#” are used for comments in shell scripts

• Repeat for remaining steps Note: For each step in this 
process, make sure you 
understand what each step 
is doing. If you are not sure, 
ask a trainer.

BioScopeBioScope Hands onHands on
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• [user_dir]/output/mapping/filterReport.txt

Bioscope Whole Bioscope Whole TranscriptomeTranscriptome Filter ReportFilter Report

countOfReadsProcessed: 100000
countOfReadsMapping: 3454 (3.5%)

sequenceId count
adaptor + bc1 + P2      15
adaptor + bc2 + P2      1
adaptor + bc3 + P2      0
adaptor + bc4 + P2      0
adaptor + bc5 + P2      0
adaptor + bc6 + P2      0
adaptor + bc7 + P2      0
adaptor + bc8 + P2      0
adaptor + bc9 + P2      1
adaptor + bc10 + P2     0
adaptor + bc11 + P2     0
adaptor + bc12 + P2     0
adaptor + bc13 + P2     0
adaptor + bc14 + P2     0
adaptor + bc15 + P2     0
adaptor + bc16 + P2     0
P1      0
gi|124517659|ref|NR_003286.1| Homo sapiens 18S ribosomal RNA (LOC100008588)     964
gi|142372596|ref|NR_003285.2| Homo sapiens 5.8S ribosomal RNA (LOC100008587)    37
gi|124517661|ref|NR_003287.1| Homo sapiens 28S ribosomal RNA (LOC100008589)     2019
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• [user_dir]/output/mapping/alignmentReport.txt

Bioscope Whole Bioscope Whole TranscriptomeTranscriptome Alignment ReportAlignment Report

--------------
ALIGNMENT REPORT
--------------

Counts:
Reads mapped:                                                  51788    (100.0%)
Reads filtered:                                                 3454    (6.7%)
Reads with too many mappings (N > 10):                          900    (1.7%)
Reads with number of mappings in proper range (N <= 10):       50888    (98.3%)
Reads uniquely aligned (score.clear.zone =  3):                49747    (96.1%)

ABSOLUTE FREQUENCIES
Alignment_Score All_Read_Alignments_(N_=_61870) Best_Read_Alignments_(N_=_53061)   -
Unique_Read_Alignments_(N_=_49747)

...

46.0    3770    3770 3770
47.0    695     695 695
48.0    796     796 795
49.0    1914    1914 1914
Total   61870   53061   49747
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• [user_dir]/output/mapping/whole_transcriptome_F3.bam
• View using samtools “samtools view whole_transcriptome_F3.bam ”

Bioscope Whole Bioscope Whole TranscriptomeTranscriptome BAM FileBAM File

1_1644_54       272     chr17_contig6   22561   3       8H42M   *       0       0  
CAGCACACGGCAGGGCTGAGAGCAAAACTCAGGGTCATGTCC       II983DIF6+<E=96ID7GII@9;=IIIIIIIIIII
EIIIII  CS:Z:T10211312100212210001322221230021303111132122322222 CQ:Z:8>>@@15
=7@?@2>@<=8&6$=>71'>,+//7&&16?&.+/;/&+1);&2     XL:Z:41,41      XU:Z:0,0        IH:i
:2      HI:i:1  CC:Z:=  CP:i:72769      MD:Z:42
1_1677_1182     256     chr17_contig6   24899   0       28M22H  *       0       0  
GATGAGATTTGGGTGGGGACACAGAGCC     ""IIIIIIIIIIIIIII?IIIIGIIC9=   CS:Z:T21312223001001
100021111222301001233312132121120003    CQ:Z:=??@@C/;0?;;59?2<4,A?=3599+//7*9,.92+15
=)+/)6,,.,,     XL:Z:27,25,31,31,31     XU:Z:2,2,4,2,2  IH:i:5  HI:i:1  CC:Z:=  CP:i
:2087445        MD:Z:28
1_1155_1593     256     chr17_contig6   26768   0       20H30M  *       0       0  
CACAGCGTGTGTGTGTGTGTGTGTGTGTGT   ""F9).II89@HD;DIIIIIIIIIIII<I! CS:Z:T20330201030311
112112001120311111111111111111111111    CQ:Z:>9807>/<'9-?<,=@4.2,.+61).6<.+/27..7>74
6=@=4=<</.?     XL:Z:29,29,24,29,29,36,29,30,30,29      XU:Z:2,1,1,1,2,3,2,2,2,2   
IH:i:10  HI:i:1  CC:Z:=  CP:i:513033     MD:Z:30
1_221_224       256     chr17_contig6   26768   0       20H30M  *       0       0  
CACAGCGTGTGTGTGTGTGTGTGTGTGTGT   /AI**3063-0@E5*0327''5663CE>=!  CS:Z:T31112223101310
001110111133311111111111112111111111    CQ:Z:2&-*%7#,.%)'#(&,,>9%+%=:*.&+,(&+60&%,(+
-'-).)+9-2,     XL:Z:29,29,30,30,26,34,30,37,30,31      XU:Z:2,2,1,3,2,3,2,4,2,2   
IH:i:10  HI:i:1  CC:Z:=  CP:i:89165      MD:Z:30
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• [user_dir]/output/sam2wig/wigwam.chr17_contig6.{}.wig

Bioscope Whole Bioscope Whole TranscriptomeTranscriptome WIG FileWIG File

browser position chr17_contig6:1-200000000
browser hide all
browser pack refGene encodeRegions
track name="SOLiD Coverage positive strand" description="SOLiD Coverage positive str
and" visibility="full color 0,0,255" priority=10 yLineMark=0 type=wiggle_0 yLineOnOf
f=on
variableStep chrom=chr17_contig6 span=1
179666  14
179667  14
179668  33
179669  33
179670  33
179671  33

R
ea

ds
 c

ov
er

ag
e
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• [user_dir]/output/counttag/counttagresult.txt

Bioscope Whole Bioscope Whole TranscriptomeTranscriptome Counts FileCounts File

...
chr17_contig6   refGene exon 178704  178881  1       +       .       gene_id "MRPL45"; 
transcript_id "NM_032351";
chr17_contig6   refGene exon 179605  179722  34      +       .       gene_id "MRPL45"; 
transcript_id "NM_032351";
chr17_contig6   refGene exon 186788  186886  8       +       .       gene_id "MRPL45"; 
transcript_id "NM_032351";
chr17_contig6   refGene exon 198879  198927  17      +       .       gene_id "MRPL45"; 
transcript_id "NM_032351";
chr17_contig6   refGene exon 200799  200948  58      +       .       gene_id "MRPL45"; 
transcript_id "NM_032351";
chr17_contig6   refGene exon 202306  202479  323     +       .       gene_id "MRPL45"; 
transcript_id "NM_032351";
chr17_contig6   refGene exon 202689  203398  939     +       .       gene_id "MRPL45"; 
transcript_id "NM_032351";
chr17_contig6   refGene exon 205789  211710  371     - .       gene_id "GPR179"; 
transcript_id "NM_001004334";
chr17_contig6   refGene exon 213430  213576  4       - .       gene_id "GPR179"; 
transcript_id "NM_001004334";
chr17_contig6   refGene exon 214112  214217  1       - .       gene_id "GPR179"; 
transcript_id "NM_001004334";
chr17_contig6   refGene exon 214883  215021  5       - .       gene_id "GPR179"; 
transcript_id "NM_001004334";
...
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OutlineOutline

• Overview

• Web Interface
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• Hands On (Whole Transcriptome)
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• Demonstration (Genome Resequencing - GUI)
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GFF v3

Filters: evidence for Heterozygosity?

Base = N

Is coverage high?

Het call, P-value

Translate to Base Space

Quality.bin files

Is position Heterozygous? 
Frequentist algorithm

Is position Heterozygous? 
Bayesian algorithm

Filters: Can position be 
called as Homozygous? 
As Homozygous SNP?

Homozygous call, P-value

Handle False 
Positive contiguous 

SNPs

Handle False 
Positive contiguous 

SNPs

Y N

Y

Y Y

N

N

N

BioScopeBioScope DiBayesDiBayes Workflow OverviewWorkflow Overview
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BioScopeBioScope DiBayesDiBayes

• Input files
• Reference sequence

• GFFv3 file (reads, quality, map location)

• Position-error files (created by mapping pipeline)

• Output files
• SNP report in GFFv3 format
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BioScopeBioScope DiBayesDiBayes GFFv3 Output FileGFFv3 Output File
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BioScopeBioScope DiBayesDiBayes User ManualUser Manual

• Reference for DiBayes related questions including:
• Stringency cutoff usage

• Parallelization of code

• Differences between DiBayes and CoronaLite SNP calling

• Potential filter methods for DiBayes SNP results

• Troubleshooting

• Also see BioScope user manual/book for DiBayes parameter 
definitions
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BioScopeBioScope Other Applications Other Applications 

• Please see BioScope book for more information on each 
plugin
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.csfasta
.qual

• Export .csfasta and .qual from SOLiD instrument

• Need to perform mapping in BioScope software

• Mapping results can then be used with resequencing and 
whole transcriptome pipelines

BioScopeBioScope SOLiD3 CompatibilitySOLiD3 Compatibility
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OutlineOutline
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Minimal Offline Cluster Specification: BioscopeMinimal Offline Cluster Specification: Bioscope
• Must have a dedicated Head node

• 3+ Compute nodes

• Head Node
• > 2 GHz processors
• 16 GB RAM
• 100 GB storage local disk space for OS+ software installation

• Compute Nodes
• > 2 GHz processor(s)
• 16+ GB RAM and 8+ cores per node

• 500GB local disk space for scratch storage

• 1 GB Switch

• Operating System: Centos 4.x, 5.x; RedHat 4.x, 5.x

• Storage

• >10TB usable if offloading data to central repository (2x2x50 runs 
no intensity files)
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BioScopeBioScope Hands OnHands On

• Point browser to http://167.116.104.43:8080/bioscope

• Click “Map Data” under “Resequencing”
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BioScopeBioScope Hands OnHands On

• Select “Mate Pairs” at the top

• Click on “Global Settings”
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BioScopeBioScope Hands OnHands On

• Paste your user output path into the “Base Folder” box

• /data/results/users/user##/bioscope_runs/

• Hit tab and this should auto-change the remaining directories
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BioScopeBioScope Hands OnHands On

• In the “Application Settings” set data file paths

• Reference
• /data/results/bifxTraining/demo/data/bioscope/genome_resequencing/genome_resequencing_reference.fasta

• F3 Reads
• /data/results/bifxTraining/demo/data/bioscope/genome_resequencing/F3/genome_resequencing_F3.csfasta

• R3 Reads
• /data/results/bifxTraining/demo/data/bioscope/genome_resequencing/R3/genome_resequencing_R3.csfasta
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BioScopeBioScope Hands OnHands On

• In the “Advanced Settings” turn on the additional plugins

• F3::Mapping::Statistics

• R3::Mapping::Statistics
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BioScopeBioScope Hands OnHands On

• Click “Start Mapping”
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• Log on to the cluster
• IP Address: 167.116.104.43

• User name: user##

• Password: passwd

• Go to the log and check the status
• cd /data/results/users/user##/bioscope_runs/log

• tail –f bioscope.[timestamp].log

BioScopeBioScope Hands OnHands On
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• [user_dir]/output/F3/s_mapping/mapping-stats.txt

Bioscope Mapping Alignment ReportBioscope Mapping Alignment Report

2,844,795 total tags found
Reference Sequence
/data/results/bifxTraining/demo/data/bioscope/genome_resequencing/genome_reseque
ncing_reference.fasta, 4,686,607 bp

2,016,367 Mapped reads (70.88%) using parameter settings listed below.

mismatch penalty=-2.00
clearZone=5

Mapped Reads
Read Length 49

0 mismatches       514,176 ( 25.50%)
1 mismatches       223,446 ( 11.08%)       737,622 ( 36.58%)
2 mismatches       142,779 (  7.08%)       880,401 ( 43.66%)
3 mismatches        90,510 (  4.49%)       970,911 ( 48.15%)
4 mismatches        59,260 (  2.94%)     1,030,171 ( 51.09%)
5 mismatches        37,245 (  1.85%)     1,067,416 ( 52.94%)
6 mismatches        21,180 (  1.05%)     1,088,596 ( 53.99%)
7 mismatches        10,467 (  0.52%)     1,099,063 ( 54.51%)
8 mismatches         4,339 (  0.22%)     1,103,402 ( 54.72%)
9 mismatches         1,366 (  0.07%)     1,104,768 ( 54.79%)

10 mismatches           217 (  0.01%)     1,104,985 ( 54.80%)
Read Length 48 ...
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• [user_dir]/output/F3/s_mapping/mapping-stats.txt

Bioscope Mapping Alignment ReportBioscope Mapping Alignment Report

...
Uniquely Placed Reads

Read Length 49
0 mismatches       473,826 ( 23.50%)
1 mismatches       206,374 ( 10.23%)       680,200 ( 33.73%)
2 mismatches       132,288 (  6.56%)       812,488 ( 40.29%)
3 mismatches        83,831 (  4.16%)       896,319 ( 44.45%)
4 mismatches        54,841 (  2.72%)       951,160 ( 47.17%)
5 mismatches        34,463 (  1.71%)       985,623 ( 48.88%)
6 mismatches        19,655 (  0.97%)     1,005,278 ( 49.86%)
7 mismatches         9,709 (  0.48%)     1,014,987 ( 50.34%)
8 mismatches         4,012 (  0.20%)     1,018,999 ( 50.54%)
9 mismatches         1,257 (  0.06%)     1,020,256 ( 50.60%)

10 mismatches           205 (  0.01%)     1,020,461 ( 50.61%)
Read Length 48

...
Megabases of coverage 84.0495
Starting Points within Placed Tags

Number of Starting Points  1,531,162 (16.34% of reference)
Average Number of Reads per Start Point        1.32
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• [user_dir]/output/F3/s_mapping/genome_resequencing_F3.csfasta.ma
• >[bead_id], [reference]_[location].[seeding_mismatches] 

:([length].[total_mismatches].[offset]):[mapping_qv]

Bioscope Mapping Alignment File (.ma)Bioscope Mapping Alignment File (.ma)

[ Header Information ]
>681_9_176_F3,2_514659.1:(48.5.0):q61
T13012211231322310033333233302321103302222332233323
>681_9_278_F3,2_-1023833.1:(44.3.0):q68
T13033201023110130320101101121203130302031212013322
...
>681_9_467_F3
T10011311233323312033312123103003211212033000220120
>681_9_528_F3,2_1177810.0:(49.1.0):q100
T02313303301033012001330010123210233322000220120211
>681_9_536_F3
T13000333301300013031311133331321323311130332303113
>681_9_570_F3,3_-1122563.0:(49.1.0):q3,3_-418985.0:(49.1.0):q3
T23310122212021120011322023001011122210302332123023
>681_9_575_F3,3_826507.0:(48.2.0):q0,3_771213.0:(48.2.0):q0,2_322371.0:(48.2.0):
q0,2_284068.0:(48.2.0):q0,4_-148353.0:(48.2.0):q0,3_-1061882.0:(48.2.0):q0,2_-11
78499.0:(48.2.0):q0,2_-991351.0:(48.2.0):q0,2_-867674.0:(48.2.0):q0,2_-315590.0:
(48.2.0):q0,1_-740246.0:(48.2.0):q0,1_-626986.0:(48.2.0):q0,1_-513726.0:(48.2.0)
:q0,1_-247863.0:(48.2.0):q0,2_-955761.2:(48.6.0):q0
T11232313010222110302121001112002101211011033103011
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• [user_dir]/output/matesToGff3/Run1_Sample1.sortedFragment.gff3
• This file is used for DiBayes SNP calling program

• Also, available in a SAM format

Bioscope Mapping Mates File (.gff3)Bioscope Mapping Mates File (.gff3)

[ Header Information ]

##hdr seqid source  type    start   end     score   strand  phase   [attribu
tes]
1       solid   read    6       30      20.0    +       .       aID=709_1698_891
;at=R3;b=TTCATTCTGACTGCAACGGGCAATA;c=AAA;g=T021302212121310130031033311222211111
0230300000022;o=0;p=1.000;pq=100;q=31,27,29,23,24,27,31,31,29,21,31,31,26,31,18,
30,27,32,27,11,29,21,16,28,31,29,20,26,23,28,25,26,22,29,31,27,14,15,28,23,22,20
,18,16,13,20,11,25,28,17;u=1
1       solid   read    18      42      17.8    +       .       aID=698_1467_121
;at=R3;b=GCAACGGGCAATAATGTCTCTGTGT;c=AAA;g=G310130031033311222211111023030000002
2211122123321;o=0;p=1.000;pq=100;q=31,33,34,32,33,31,30,31,31,31,30,31,31,32,27,
28,31,31,29,28,26,25,30,27,29,24,27,29,27,23,26,14,14,26,24,22,24,21,29,30,8,14,
20,25,25,14,21,8,25,6;r=14_0,15_3,17_1,21_2;s=b14,b15,a17,a21;u=0,0,0,0,1
1       solid   read    27      51      17.5    - .       aID=713_952_1375
;at=F3;b=TTTTAATCCACACAGAGACATatTn;c=AAA;g=T000303201111122221133301300310131212
1220312000232;o=0;p=1.000;pq=100;q=23,25,28,29,31,31,27,30,26,29,31,20,31,31,32,
31,26,25,29,22,31,30,30,23,31,26,23,29,22,30,10,26,26,22,21,8,28,19,28,26,4,27,2
8,21,18,18,13,31,20,19;r=22_0,24_3,25_0;rb=22_T,23_A,25_T;s=y22,y23,y24,b25;u=0,
0,0,1
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• [user_dir]/output/matesToGff3/Run1_Sample1.sortedMates.gff3
• This file is NOT used for DiBayes SNP calling program

• F3 and R3 tags are paired together and sorted

• Also available in a SAM format

Bioscope Mapping Mates File (.gff3)Bioscope Mapping Mates File (.gff3)

[ Header Information ]

##hdr seqid source  type    start   end     score   strand  phase   [attribu
tes]
1       solid   read    27      51      17.5    - .       aID=713_952_1375
;at=F3;b=TTTTAATCCACACAGAGACATatTn;c=AAA;g=T000303201111122221133301300310131212
1220312000232;o=0;p=1.000;pq=100;q=23,25,28,29,31,31,27,30,26,29,31,20,31,31,32,
31,26,25,29,22,31,30,30,23,31,26,23,29,22,30,10,26,26,22,21,8,28,19,28,26,4,27,2
8,21,18,18,13,31,20,19;r=22_0,24_3,25_0;rb=22_T,23_A,25_T;s=y22,y23,y24,b25;u=0,
0,0,1
1       solid   read    1736    1785    17.7    - .       aID=713_952_1375
;at=R3;b=TGCTCCAGCAGCGCACCGCCAACGCCACCGACGCCAATCACAAACACTTC;c=AAA;g=T13220123123
33110330101330110321330103211100111202;o=0;p=1.000;pq=100;q=31,31,32,28,30,31,30
,31,31,31,26,29,31,30,29,31,22,31,29,23,29,15,21,30,28,19,20,28,19,31,22,26,18,2
6,15,20,14,22,16,30,16,21,10,24,27,19,27,6,14,8;u=1
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BioScopeBioScope Hands OnHands On

• Point browser to http://167.116.104.43:8080/bioscope

• Click “Find SNPs” under “Resequencing”
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BioScopeBioScope Hands OnHands On

• Click on “Global Settings”

• Paste your user output path into the “Base Folder” box
• /data/results/users/user##/bioscope_runs/

• Hit tab and this should auto-change the remaining directories
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BioScopeBioScope Hands OnHands On

• In the “Application Settings” set data file paths

• Reference File
• /data/results/bifxTraining/demo/data/bioscope/genome_resequencing/genome_resequencing_reference.fasta

• GFF File
• /data/results/users/user##/bioscope_runs/output/matesToGff3/Run1_Sample1.sortedFragment.gff3

• Type
• Mate Pairs

• F3 Position Error
• /data/results/users/user##/bioscope_runs/output/position-errors/F3Run1_Sample1.sortedFragment.positionErrors.txt

• R3 Position Error
• /data/results/users/user##/bioscope_runs/output/position-errors/R3Run1_Sample1.sortedFragment.positionErrors.txt
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BioScopeBioScope Hands OnHands On

• Click “Start SNP Finder”
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• Log on to the cluster
• IP Address: 167.116.104.43

• User name: user##

• Password: passwd

• Go to the log and check the status
• cd /data/results/users/user##/bioscope_runs/log

• tail –f bioscope.[timestamp].log

• Check the one with the most recent time stamp

BioScopeBioScope Hands OnHands On
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BioScopeBioScope SNP File (.gff3)SNP File (.gff3)

• [user_dir]/output/dibayes/New_Experiment/New_Experiment_SNP.gff3

[ Header Information ]

#Chr Source  Type    Pos_Start Pos_End Score   Strand  Phase   Attributes
chr3    SOLiD_diBayes SNP     1000    1000 0.000000        .       .
genotype=T;reference=A;coverage=22;refAlleleCounts=0;refAlleleStarts=0;refAllele
MeanQV=0;novelAlleleCounts=21;novelAlleleStarts=16;novelAlleleMeanQV=22;diColor1
=30;diColor2=30;het=0;flag=
chr3    SOLiD_diBayes SNP     2000    2000 0.000000        .       .
genotype=C;reference=A;coverage=37;refAlleleCounts=0;refAlleleStarts=0;refAllele
MeanQV=0;novelAlleleCounts=35;novelAlleleStarts=30;novelAlleleMeanQV=18;diColor1
=21;diColor2=21;het=0;flag=
chr3    SOLiD_diBayes SNP     3000    3000 0.000000        .       .
genotype=C;reference=A;coverage=24;refAlleleCounts=0;refAlleleStarts=0;refAllele
MeanQV=0;novelAlleleCounts=22;novelAlleleStarts=19;novelAlleleMeanQV=19;diColor1
=03;diColor2=03;het=0;flag=
chr3    SOLiD_diBayes SNP     4000    4000 0.000000        .       .
genotype=G;reference=A;coverage=28;refAlleleCounts=0;refAlleleStarts=0;refAllele
MeanQV=0;novelAlleleCounts=27;novelAlleleStarts=24;novelAlleleMeanQV=20;diColor1
=12;diColor2=12;het=0;flag=
chr3    SOLiD_diBayes SNP     5000    5000 0.000000        .       .
genotype=C;reference=T;coverage=28;refAlleleCounts=0;refAlleleStarts=0;refAllele
MeanQV=0;novelAlleleCounts=28;novelAlleleStarts=25;novelAlleleMeanQV=17;diColor1
=32;diColor2=32;het=0;flag=
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BioScopeBioScope SNP Consensus Calls File (.txt)SNP Consensus Calls File (.txt)

• [user_dir]/output/dibayes/Neew_Experiment/chr_1/New_Experiment_C
onsensus_Calls.txt

• Use codes to determine why no SNP was called

• Page 44 of Bioscope book 

[ Header Information ]

# Chr Position        Allele_DiColor1 Allele_DiColor2 Reference    Genotype        
P-value Flag    Coverage        nCounts_1st_allele      nCounts_Reference_all
ele nCounts_NonReference_allele Ref-Avg-QV      Novel-Avg-QV    Heterozygous    
Algorithm       Algorithm_Name
chr1    7       02      02 T       T       1.000000        m4,m6   1       1       1 
0       27      0       0       -1
chr1    8       21      21 C       C       1.000000        m4,m6   1       1       1 
0       23      0       0       -1
chr1    9       13      13 A       A       1.000000        m4,m6   1       1       1 
0       23      0       0       -1
chr1    10      30      30 T       T       1.000000        m4,m6   1       1       1 
0       24      0       0       -1
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BioScopeBioScope SNP AnnotationsSNP Annotations
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BioScopeBioScope Consensus File (.Consensus File (.fastafasta))

• [user_dir]/output/dibayes/New_Experiment/New_Experiment_Consens
us_Basespace2.fasta

• The Fasta file contains the new consensus sequence (SNPs included) in 
base space, which has exactly the same dimensions as the reference 
sequence. SNP positions are annotated with IUB codes and positions that 
have no coverage are annotated as “N”.

> SOLiD Consensus chr_1
NNNNNNTCATTCTGACTGCAACGGGCAATNNTGTCTCTGTGTGGATTAAAAAAAGAGTGTCTGATAGCAG
CTTCTGAACTGGTTACCTGCCGTGAGTAAATTAAAATTTTATTGACTTAGGTCACTAAATACTTTAACCA
ATATAGGCATAGCGCACAGACAGATAAAAATTACAGAGTACACAACATCCATGAAACGCATTAGCACCAC
CATTACCACCACCATCACCATTACCACAGGTAACGGTGCGGGCTGACGCGTACAGGAAACACAGAAAAAA
GCCCGCACCTGACAGTGCGGGCTTTTTTTTTCGACCAAAGGTAACGAGGTAACAACCATGCGAGTGTTGA
AGTTCGGCGGTACATCAGTGGCAAATGCAGAACGTTTTCTGCGTGTTGCCGATATTCTGGAAAGCAATGC
CAGGCAGGGGCAGGTGGCCACCGTCCTCTCTGCCCCCNNCAAAATCACCAACCACCTGGTGGCGATGATT
GAAAAAACCATTAGCGGCCAGGATGCTTTACCCAATATCAGCGATGCCGAACGTATTTTTGCCGAACTTT
TGACGGGACTCGCCGCCGCCCAGCCGGGGTTCCCGCTGGCGCAATTGAAAACTTTCGTCGATCAGGAATT
TGCCCAAATAAAACATGTCCTGCATGGCATTAGTTTGTTGGGGCAGTGCCCGGATAGCATCAACGCTGCG
CTGATTTGCCGTGGCGAGAAAATGTCGANCGCCATTATGGCCGGCGTATTAGAAGCGCGCGGTCACAACG


