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MCIC Computational Biology Lab (MCBL)


Our goal

Our mission is to build core support and intellectual leadership in the area of bioinformatics
to support research at the OARDC, by providing an engaging work environment, space, infrastructure
and training for performing research involving biological data analysis.

We  aspire for the MCBL to become the place to be for learning and performing bioinformatics research at the OARDC,
the place where ideas are discussed and exchanged, students and users learn from each other and get help and support
from our experienced staff when needed, and we as a community move our bioinformatics knowledge forward.

We specialize in working with High-throughput Sequencing (HTS) data and providing training in
reproducible science using modern tools.

We are happy to help you to carry out your own analysis. This will include helping with experimental design,
discussing the most effective way to carry out your data analysis, providing the computational
infrastructure (software, scripts and computers), interpreting results,
and answering questions you might come across along the way.
We can also process and analyze HTS data for you, using either standardized or custom pipelines.




MCBL services







	Data analysis

	Contacts





	
	Processing, analyzing, and interpreting HTS data


	WGS, RADseq/GBS, RNAseq, metagenomics, microbiomics, …


	Quality control


	Genotyping


	Genome assembly and annotation


	Differential expression analyses


	Population genetic and genomic analyses


	GWAS, (e)QTL analyses





	Jelmer Poelstra












	Workshops & training

	Contacts





	
	UNIX command line and bash scripting


	Running analyses at the Ohio Supercomputer Center (OSC)


	Running analyses in the cloud


	R - general, bioinformatics, R markdown, dashboarding


	Python - general, bioinformatics


	Reproducible compute environments with containers and conda


	Reproducible analysis pipelines with Snakemake


	Version control with git and Github


	Data management and deposition in public repositories





	Jelmer Poelstra












	High-throughput Sequencing services

	Contacts





	
	Illumina Miseq





	
	Tea Meulia (director)


	Fiorella Cisneros Carter











See also

Main MCIC page for more details on sequencing services [http://mcic.osu.edu/]
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MCBL membership


MCBL membership benefits


	Access to the MCBL and MCBL computers 24/7.


	Free access to all MCBL activities: workshops, user group meeting, etc.


	Access to 1 TB data storage space for the duration of the membership.


	Assistance with experimental design, bioinformatic analyses, and interpretation of your data.







How to apply for an MCBL membership


	Step 1

	Fill out and submit the MCBL application form: MCBL Application [https://mcic.osu.edu/bioinformatics/mcbl-registration-form].



	Step 2

	Submit your membership fee to MCIC.



	Step 3

	Contact Jelmer Poelstra for login credentials.






Note

Access to MCBL resources will be granted till we receive the payment.
Once the form is completed and submitted a notification e-mail will be sent to the membership applicant and the PI.






MCBL membership duration

Membership is offered for a 6 month or 1 year period at a time.




MCBL membership termination

MCBL membership will be terminated after the membership period ends,
or upon a written request from user or PI to terminate the membership.




Contacts







	Person

	Information





	Tea Meulia (director)

	Questions regarding membership



	Jelmer Poelstra

	MCBL server access and remote access



	Jody Whittier

	MCBL payments
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MCBL servers and computing resources


Servers










	Server

	Processors

	Cores

	Memory

	Local Disk





	mcic-ender-svr

	four 2.40GHz ten-core Intel® Xeon processors E7-4870

	40

	1.0 TB

	16TB



	mcic-ender-svr2

	four 2.00GHz ten-core Intel® Xeon processors E7-4850

	40

	1.2 TB

	10TB



	mcic-ent-srvr

	two 2.67GHz six-core Intel® Xeon processors X7542

	12

	250GB

	2.0TB









Workstations










	Workstation

	Processors

	Cores

	Memory

	Local Disk





	mcic-galaxy-srvr

	two 3.47GHz six-core Intel® Xeon processors X5690

	12

	94 GB

	2.6 TB



	mcic-mac-srvr

	two 2.93GHz six-core Intel® Xeon processors X5670

	12

	64 GB

	4.0 TB









Desktops










	Desktop

	Processors

	Cores

	Memory

	Local Disk





	mcic-sel019-d1

	one 3.00GHz four-core Intel® Xeon processors i7-4578U

	7

	32 GB

	1.0 TB



	mcic-sel019-d2

	one 3.00GHz four-core Intel® Xeon processors i7-4578U

	7

	32 GB

	1.0 TB



	mcic-sel019-d3

	one 3.00GHz four-core Intel® Xeon processors i7-4578U

	7

	32 GB

	1.0 TB



	mcic-sel019-d4

	one 3.00GHz four-core Intel® Xeon processors i7-4578U

	7

	32 GB

	1.0 TB



	mcic-sel019-d5

	one 3.00GHz four-core Intel® Xeon processors i7-4578U

	7

	32 GB

	1.0 TB



	mcic-sel019-d6

	one 3.00GHz four-core Intel® Xeon processors i7-4578U

	7

	32 GB

	1.0 TB



	mcic-sel019-d7

	one 3.00GHz four-core Intel® Xeon processors i7-4578U

	7

	32 GB

	1.0 TB









Software

The following bioinformatics software are availabe through the MCBL.
Please contact Jelmer Poelstra for details on availability of the software.


Commercial Software








	Application

	Version

	Description





	CLCBio Workbench

	8.5.1

	A comprehensive and user-friendly analysis package for analyzing comparing and visualizing next generation sequencing data



	Blast2GO Pro

	Pro

	A complete framework for functional annotation and analysis









Open Source Software









	Application

	Version

	Description

	Module Name





	Bowtie

	1.1.0/2-2.2.3

	An ultrafast and memory-efficient tool for aligning sequencing reads to long reference sequences

	Bowtie-<version>



	Cd-hit

	4.6.1

	A very widely used program for clustering and comparing protein or nucleotide sequences

	cd-hit-v<version>



	Cutadapt

	1.4.2/1.8.1

	Removes adapter sequences from high-throughput sequencing data

	Cutadapt/<version>



	Exonerate

	2.2.0

	A generic tool for pairwise sequence comparison

	Exonerate/<version>



	Express

	1.5.1

	eXpress is a streaming tool for quantifying the abundances of a set of target sequences from sampled subsequences

	express-<version>



	Fastqc

	1.5.1

	Aims to provide a simple way to do some quality control checks on raw sequence data coming from high throughput sequencing pipelines

	Fastqc-<version>



	GenomeAnalysisTK

	3.2-2

	GATK tools for error modeling data compression and variant calling

	GenomeAnalysisTK-<version>



	Maker

	2.31.8

	MAKER is a portable and easily configurable genome annotation pipeline.

	Maker/<version>



	Mothur

	1.33/1.35

	Tool for analyzing 16S rRNA gene sequences.

	Mothur-<version>



	Mummer

	3.23

	A system for rapidly aligning entire genomes whether in complete or draft form.

	Mummer/<version>



	Pandaseq

	2.8

	A program to align Illumina reads optionally with PCR primers embedded in the sequence and reconstruct an overlapping sequence.

	Pandaseq/<version>



	Qiime

	1.8

	A program for comparison and analysis of microbial communities primarily based on high-throughput amplicon sequencing data.

	Qiime-<version>



	Rsem

	1.2.16

	A software package for estimating gene and isoform expression levels from RNA-Seq data.

	rsem-<version>



	Samtools

	0.1.19

	Provides various utilities for manipulating alignments in the SAM format including sorting merging indexing and generating alignments in a per-position format

	Samtools-<version>



	SNAP

	0.1.19

	A new sequence aligner that is 3-20x faster and just as accurate as existing tools like BWA-mem Bowtie2 and Novoalign

	SNAP/<version>



	Trim-fastq

	1.2.2

	A Fastq quality trimmer.

	Trim-fastq-<version>



	Trinity

	r20140717

	a novel method for the efficient and robust de novo reconstruction of transcriptomes from RNA-seq data.

	Trinity
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Download from BaseSpace








Note


	Purpose

	This short tutorial will show you how to download MiSeq sequencing data from Illumina BaseSpace.



	Author

	Wirat Pipatpongpinyo



	Date

	July 6, 2020














Step-by-step guide to download your sequence data from BaseSpace








[image: _images/basespace_1.png]


1. You will receive two invitation emails from basespace-noreply@illumina.com
for the transfer of ownership to you, one for the sequencing run and another for the project.
To be able to fully access the data, you must accept both invitations.


[image: _images/basespace_2.png]














2. Once you click the link (Click here to accept this transfer of ownership) in one of the invitation emails,
you will be taken to the Illumina BaseSpace website, where you can log in to your account.
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3. After you have logged in, BaseSpace will bring you to the DASHBOARD tab.
Click Accept in both boxes to take the ownership of both the run and project.
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4. Once transfer is accepted,

click on the name of the run.
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5. Under the SUMMARY tab, click Download.
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6. The Download Run screen will pop up.

If this is the first time you download from BaseSpace, you will need to install the downloader software: click Install the BaseSpace Sequence Hub Downloader.
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7. After the BaseSpace downloader has been

installed, select FASTQ as the file type,

and click Download.
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8. The Confirm Download screen will pop up, where

you can select a directory to download the files

into. In this case, the files will be stored at

C:\BaseSpace. Click START DOWNLOAD.
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Share runs and projects in BaseSpace








Note


	Purpose

	These two short tutorials will show you how to share sequencing runs and projects, respectively, on Illumina BaseSpace.



	Author

	Wirat Pipatpongpinyo



	Date

	July 6, 2020









	Sharing runs


	Sharing projects













Sharing runs
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1. Go to the Illumina BaseSpace website and sign in.
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2. Click on the RUNS tab.
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3. Select the name of the run

you want to share.
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4. Go to the SUMMARY

tab.







5. Click the SHARE

button.
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6. Enter the email address (linked to a

BaseSpace account) of your

collaborator.




6. Click Add Collaborator.

(Repeat Steps 6 and 7 if you want to

share with multiple collaborators.)







8. Click Save Settings. Your

collaborator will receive an email from

basespace-noreply@illumina.com.


















Sharing projects
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1. Got to the Illumina BaseSpace website and sign in.
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2. Click on the PROJECTS tab.







3. Select the Project that you

would like to share.













[image: _images/basespace-share_7.png]








4. Click the Share Project button.
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5. Enter the email address (linked to a

BaseSpace account) of your

collaborator.




6. Click Add Collaborator.

(Repeat Steps 6 and 7 if you want to

share with multiple collaborators.)







7. Click Save Settings. Your

collaborator will receive an email from

basespace-noreply@illumina.com.
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Using BaseMount



	Introduction to BaseMount


	Getting Started with BaseMount


	Example






	Basic analysis of fastq files


	Basic analysis on Alignment files (BAM)


	Metadata


	Limitations of BaseMount













Introduction to BaseMount

What is BaseMount?

BaseMount is Illumina software that enables access to your BaseSpace storage as a Linux file system on the command line

Advantages of BaseMount:


	Have access to your Projects, Runs, and App results as your local files.


	Can run local apps on basespace data without downloading data to your local computer.


	Can save your local storage space:


“Although BaseMount does facilitate file download, we would recommend that since BaseMount allows convenient, fast, cached access
to your BaseSpace metadata and files, you may find that many operations can be carried out without the need to download locally.
During our testing, we have used BaseMount to grep through fastq files, extract blocks of reads from bam files
and even use IGV on the bam files directly all without downloading files locally.
This can be more convenient than including a download step and saves on the overheads of local storage.” -Illumina








Official page
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Download from hudsonalpha.org


Note


	Required OS

	OS x or Linux. Windows users, please contact Maria Elena Hernandez-Gonzalez



	Software

	wget / curl


	Terminal emulator

	
	Terminal (OS x)


	Genome Terminal or Other Emulator (Linux)










	Author

	This document was created by Saranga Wijeratne








Download


	Create a Samples.txt file with your sample links (the links are provided in the Excelsheet) as follows:

#Content of the Samples.txt
http://mysample.download.org/dl/d4/Meulia/myprojectnumber/data_150522/C6V7FANXX_s8_0_TruseqHTDual_D712-TruseqHTDual_D508_SL104628.fastq.gz
http://mysample.download.org/dl/d4/Meulia/myprojectnumber/data_150522/C6V7FANXX_s3_0_TruseqHTDual_D703-TruseqHTDual_D501_SL104549.fastq.gz
http://mysample.download.org/dl/d4/Meulia/myprojectnumber/data_150522/C6V7FANXX_s5_0_TruseqHTDual_D709-TruseqHTDual_D506_SL104602.fastq.gz
http://mysample.download.org/dl/d4/Meulia/myprojectnumber/data_150522/C6V7FANXX_s8_0_TruseqHTDual_D705-TruseqHTDual_D501_SL104565.fastq.gz







	Use the Terminal and navigate to the location where Samples.txt is saved.

	1
2

	#If your Samples.txt is saved under ~/Downloads
$ cd ~/Downloads









	On OS x, issue the following command to download your files:

	1

	$ for f in $(cat Samples.txt ); do curl --progress-bar -O $f; done









	On Linux, issue the following command to download your files,

	1

	$ for f in $(cat Samples.txt ); do wget -v $f; done














Check checksum

To detect errors which may have been introduced during the downloading, you have to run checksum on your downloaded files.


	Navigate to the location where you have downloaded your files.

	1
2

	#If your files are saved under ~/Downloads
$ cd ~/Downloads









	Then, if you’re on OS x Terminal, type in the following command:

	1

	$ md5 *







MD5 (C6V7FANXX_s3_0_TruseqHTDual_D703-TruseqHTDual_D501_SL104549.fastq.gz) = d41d8cd428f00b204e9800998ecf8427e
MD5 (C6V7FANXX_s5_0_TruseqHTDual_D709-TruseqHTDual_D506_SL104602.fastq.gz) = d49d8cdf00j204e9800998ecf8427e
MD5 (C6V7FANXX_s8_0_TruseqHTDual_D705-TruseqHTDual_D501_SL104565.fastq.gz) = d47d8cd98dfds0b204e9800998ecf8427e
MD5 (C6V7FANXX_s8_0_TruseqHTDual_D712-TruseqHTDual_D508_SL104628.fastq.gz) = d42d8cd98f00bdfse9800998ecf8427e





If you’re on Linux terminal, type in the following commmand:

	1

	$ md5sum *







d41d8cd428f00b204e9800998ecf8427e   C6V7FANXX_s3_0_TruseqHTDual_D703-TruseqHTDual_D501_SL104549.fastq.gz
d49d8cdf00j204e9800998ecf8427ed56   C6V7FANXX_s5_0_TruseqHTDual_D709-TruseqHTDual_D506_SL104602.fastq.gz
d47d8cd98dfds0b204e9800998ecf8427e  C6V7FANXX_s8_0_TruseqHTDual_D705-TruseqHTDual_D501_SL104565.fastq.gz
d47d8cd98dfds0b204e9800998ecf8427e  C6V7FANXX_s8_0_TruseqHTDual_D712-TruseqHTDual_D508_SL104628.fastq.gz










Tip

Match these checksum values with the values provided in the Excelsheet. For any samples with mismatching checksum, you have to re-download the samples.
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Filter a CASAVA-generated fastq file


Note


	Required OS

	OS x or Linux. Windows users, please contact Saranga Wijeratne



	Software

	Illumina CASAVA-1.8 FASTQ Filter [http://cancan.cshl.edu/labmembers/gordon/fastq_illumina_filter/]



	Purpose

	This document provides instructions about how to remove Passing Filter (PF) failed reads from a Fastq file



	More

	Read more about PF here: [http://support.illumina.com/help/SequencingAnalysisWorkflow/Content/Vault/Informatics/Sequencing_Analysis/CASAVA/swSEQ_mCA_PercentageofClustersP.htm] and here [http://cancan.cshl.edu/labmembers/gordon/fastq_illumina_filter/]



	Author

	This document was created by Saranga Wijeratne








Software installation


Note

If you are runing this on MCBL mcic-ender-svr, please skip the installation. Following command will load the software module to your environment.



	1

	$ module load fasq_filter/0.1







On your own server,


Warning

If you don’t have administrator privileges on the machine, you wouldn’t be able run sudo (last command in the following code block) commands.



	1
2
3
4
5

	$ wget http://cancan.cshl.edu/labmembers/gordon/fastq_illumina_filter/fastq_illumina_filter-0.1.tar.gz
$ tar -xzf fastq_illumina_filter-0.1.tar.gz
$ cd fastq_illumina_filter-0.1
$ make
$ sudo cp fastq_illumina_filter /usr/local/bin








Tip

Put your executables in ~/bin or full-path to executables in $PATH in the absence of sudo privilages.






Filter a fastq file


	Input File

	C8EC8ANXX_s2_1_illumina12index_1_SL143785.fastq.gz



	Output File

	C8EC8ANXX_s2_1_illumina12index_1_SL143785.filtered.fastq.gz





	1

	$ zcat C8EC8ANXX_s2_1_illumina12index_1_SL143785.fastq.gz | fastq_illumina_filter -vvN | gzip > C8EC8ANXX_s2_1_illumina12index_1_SL143785.filtered.fastq.gz










Filter multiple fastq files


	Input File

	Fastq_filenames.txt



	Output Files

	Individual Fastq files






	Create a Fastq_filenames.txt file with your Fastq filenames in seperate lines as follows:

#Content of Samples.txt
C6V7FANXX_s8_0_TruseqHTDual_D712-TruseqHTDual_D508_SL104628.fastq.gz
C6V7FANXX_s3_0_TruseqHTDual_D703-TruseqHTDual_D501_SL104549.fastq.gz
C6V7FANXX_s5_0_TruseqHTDual_D709-TruseqHTDual_D506_SL104602.fastq.gz
C6V7FANXX_s8_0_TruseqHTDual_D705-TruseqHTDual_D501_SL104565.fastq.gz







	Save the above file in the same folder with your Fastq files.


	Use the Terminal and navigate to the location where Fastq_filenames.txt is saved.

	1
2

	#If your Fastq_filenames.txt is saved under ~/Downloads
$ cd ~/Downloads









	Type in the following command to filter Fastqs in the Fastq_filenames.txt.

	1

	$ for f in $(cat Fastq_filenames.txt); do zcat $f | fastq_illumina_filter -vvN | gzip > ${f%.*.fastq.gz}.filtered.fastq.gz;done
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Fastq adapter removal and QC


Note


	Required OS

	OS x or Linux. Windows users, please contact Saranga Wijeratne



	Software

	Trimmomatic [http://www.usadellab.org/cms/?page=trimmomatic]



	Purpose

	This document provides instructions about how to remove adapters and filter low quality bases from a Fastq file



	More

	Read more about Read trimming adapter removing  here: [http://www.usadellab.org/cms/uploads/supplementary/Trimmomatic/TrimmomaticManual_V0.32.pdf]



	Author

	This document is created by Saranga Wijeratne








Load the software


Note

If you are runing this on MCBL mcic-ender-svr following command will load the software module to your environment.



	1

	$ module load Trimmomatic/3.2.2







then you can get the help how to run Trimmomatic,

	1

	$ java -jar $TRIMHOME/trimmomatic-0.33.jar










Files needed


	Input Files

	In put files should be in fastq format/compressed fastq( .fq, .fastq, .fq.gz, .fastq.gz). Read Introduction [http://www.usadellab.org/cms/uploads/supplementary/Trimmomatic/TrimmomaticManual_V0.32.pdf]
e.g :C8EC8ANXX_s2_1_illumina12index_1_SL143785.fastq, C8EC8ANXX_s2_1_illumina12index_1_SL143785.fastq.gz, s_1_1_sequence.txt.gz lane1_forward.fq.gz



	Adapter File

	Currently, following Adapter sequence files are hosted in MCBL server.


	TruSeq2-PE.fa


	TruSeq2-SE.fa


	TruSeq3-PE.fa


	TruSeq3-SE.fa


	NexteraPE-PE.fa









Warning

If you want to make your own adapter sequence file, please read the The Adapter Fasta section and Making cutome clipping files here [http://www.usadellab.org/cms/uploads/supplementary/Trimmomatic/TrimmomaticManual_V0.32.pdf] before you make your Adapter sequence file.






Code examples

Single-end fastq files

	1

	$java -jar $TRIMHOME/trimmomatic-0.33.jar SE -threads 12 s_1_1_sequence.txt.gz lane1_forward.fq.gz ILLUMINACLIP:$TRIMHOME/adapters/TruSeq3-SE.fa:2:30:10 LEADING:3 TRAILING:3 SLIDINGWINDOW:4:15 MINLEN:36







Paired End Fastq Files

	1

	$java -jar $TRIMHOME/trimmomatic-0.33.jar PE -threads 12 C8EC8ANXX_s2_1_illumina12index_1_SL143785.fastq.gz C8EC8ANXX_s2_2_illumina12index_1_SL143785.fastq.gz C8EC8ANXX_s2_1_Trimmed_1P.fastq.gz C8EC8ANXX_s2_1_Trimmed_1U.fastq.gz C8EC8ANXX_s2_2_Trimmed_1P.fastq.gz C8EC8ANXX_s2_2_Trimmed_1U.fastq.gz ILLUMINACLIP:$TRIMHOME/adapters/TruSeq3-PE.fa:2:30:10 LEADING:3 TRAILING:3 SLIDINGWINDOW:4:15 MINLEN:36







Multiple fastq files


Tip

Assumption has been made that your data in “Raw_Data” folder




	Input Files

	C6EF7ANXX_s3_1_illumina12index_10_SL100996.fastq.gz
C6EF7ANXX_s3_1_illumina12index_19_SL100997.fastq.gz
C6EF7ANXX_s3_1_illumina12index_22_SL100998.fastq.gz
C6EF7ANXX_s3_1_illumina12index_25_SL100999.fastq.gz
C6EF7ANXX_s3_1_illumina12index_27_SL101000.fastq.gz
C6EF7ANXX_s3_1_illumina12index_3_SL100994.fastq.gz
C6EF7ANXX_s3_1_illumina12index_5_SL100995.fastq.gz
C6EF7ANXX_s3_2_illumina12index_10_SL100996.fastq.gz
C6EF7ANXX_s3_2_illumina12index_19_SL100997.fastq.gz
C6EF7ANXX_s3_2_illumina12index_22_SL100998.fastq.gz
C6EF7ANXX_s3_2_illumina12index_25_SL100999.fastq.gz
C6EF7ANXX_s3_2_illumina12index_27_SL101000.fastq.gz
C6EF7ANXX_s3_2_illumina12index_3_SL100994.fastq.gz
C6EF7ANXX_s3_2_illumina12index_5_SL100995.fastq.gz





These are paired-end fastq files. e.g C6EF7ANXX_s3_1_illumina12index_10_SL100996.fastq.gz and C6EF7ANXX_s3_2_illumina12index_10_SL100996.fastq.gz belongs to single sample.


	Adapter File

	$TRIMHOME/adapters/TruSeq3-PE.fa (Make sure you change this accordingly)



	Output Files

	Each paired-end read (e.g C6EF7ANXX_s3_1_illumina12index_10_SL100996.fastq.gz and C6EF7ANXX_s3_2_illumina12index_10_SL100996.fastq.gz) will give 4 outputs:


	Q_trimmed_6EF7ANXX_s3_1_illumina12index_10_SL100996_1P.fastq.gz - for paired forwad reads


	Q_trimmed_6EF7ANXX_s3_1_illumina12index_10_SL100996_1U.fastq.gz - for unpaired forward reads


	Q_trimmed_6EF7ANXX_s3_2_illumina12index_10_SL100996_1P.fastq.gz - for paired reverse reads


	Q_trimmed_6EF7ANXX_s3_2_illumina12index_10_SL100996_1U.fastq.gz - for unpaired reverse reads








	1
2
3

	$cd Raw_Data #make sure you change the folder name accordingly
$mkdir Trimmed_Data # Output will be saved here
$files_1=(*_s3_1_*.fastq.gz);files_2=(*_s3_2_*.fastq.gz);sorted_files_1=($(printf "%s\n" "${files_1[@]}" | sort -u));sorted_files_2=($(printf "%s\n" "${files_2[@]}" | sort -u));for ((i=0; i<${#sorted_files_1[@]}; i+=1));do java -jar $TRIMHOME/trimmomatic-0.33.jar PE -threads 12  -trimlog Trimmed_Data/log-j3.stat -phred33   ${sorted_files_1[i]} ${sorted_files_2[i]} Trimmed_Data/Q_trimmed_${sorted_files_1[i]%%.*}_1P.fastq.gz Trimmed_Data/Q_trimmed_${sorted_files_1[i]%%.*}-U.fastq.gz Trimmed_Data/Q_trimmed_${sorted_files_2[i]%%.*}_1P.fastq.gz Trimmed_Data/Q_trimmed_${sorted_files_1[i]%%.*}-U.fastq.gz ILLUMINACLIP:$TRIMHOME/adapters/TruSeq3-PE:2:30:10 LEADING:3 TRAILING:3 SLIDINGWINDOW:4:20 MINLEN:40  &>Trimmed_Data/stat.txt; done
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DESeq2 with phyloseq


Note


	Required OS

	OS x or Linux.



	Software

	R, phyloseq R library



	Purpose

	This document provides instructions about how to find differentially abundant OTUs for microbiome data.



	More

	Read more about phyloseq DEseq2 here [http://joey711.github.io/phyloseq-extensions/DESeq2.html] and here [https://joey711.github.io/phyloseq/].



	Author

	This document was created by Saranga Wijeratne.








Software installation


Note

If you are runing this on MCBL mcic-sel019-d, please skip the installation.
The following command in R-Studio will load the software module to your environment.

	1
2

	> library("phyloseq"); packageVersion("phyloseq")
[1] ‘1.16.2’ # version









Install the phyloseq package as follows:

	1
2

	> source('http://bioconductor.org/biocLite.R')
> biocLite('phyloseq')










Import data with phyloseq

For this step, you need Biom and mapping files generated by the Qiime pipeline.


	Input biom file

	otu_table_mc10_w_tax.biom



	Qiime mapping file

	mapping.txt



	Output file

	DESeq2_Out





Copy all the input files to your “Working Directory” before you execute the following commands.

	 1
 2
 3
 4
 5
 6
 7
 8
 9
10
11
12
13
14
15

	# Filenames:
biom_file <- "otu_table_mc10_w_tax.biom"
mapping_file <- "mapping.txt"

# Import the biom file with phyloseq:
biom_otu_tax <- import_biom(biom_file)

# Import the mapping file with phyloseq:
mapping_file <- import_qiime_sample_data(mapping_file)

# Merge biom and mapping files with phyloseq:
merged_mapping_biom <- merge_phyloseq(biom_otu_tax,mapping_file)

# Set column names in the taxa table:
colnames(tax_table(merged_mapping_biom)) <- c("kingdom", "Phylum", "Class", "Order", "Family", "Genus", "species")







Now, your merged mapping and Biom output should look as follows:

	1
2
3
4
5
6

	merged_mapping_biom

# phyloseq-class experiment-level object
# otu_table()   OTU Table:         [ 315 taxa and 9 samples ]
# sample_data() Sample Data:       [ 9 samples by 8 sample variables ]
# tax_table()   Taxonomy Table:    [ 315 taxa by 7 taxonomic ranks ]







The mapping file should look like this:

	1
2
3
4
5
6
7
8
9

	head(mapping_file)

# Sample Data:        [40 samples by 7 sample variables]:
# X.SampleID BarcodeSequence LinkerPrimerSequence InputFileName IncubationDate Treatment Description
# S1          S1              NA                   NA      S1.fasta              0        CO         CO1
# S2          S2              NA                   NA      S2.fasta              0        CO         CO2
# S3          S3              NA                   NA      S3.fasta              0        CO         CO3
# S4          S4              NA                   NA      S4.fasta             15        CO         CO4
# S5          S5              NA                   NA      S5.fasta             15        CO         CO5







To remove taxonomy level tags assigned to each level (k__, p__, etc..), issue the following commands:

	 1
 2
 3
 4
 5
 6
 7
 8
 9
10
11
12
13

	tax_table(merged_mapping_biom) <- gsub("k__([[:alpha:]])", "\\1", tax_table( merged_mapping_biom))
tax_table(merged_mapping_biom) <- gsub("p__([[:alpha:]])", "\\1", tax_table(merged_mapping_biom))
tax_table(merged_mapping_biom) <- gsub("c__([[:alpha:]])", "\\1", tax_table(merged_mapping_biom))
tax_table(merged_mapping_biom) <- gsub("o__([[:alpha:]])", "\\1", tax_table(merged_mapping_biom))
tax_table(merged_mapping_biom) <- gsub("f__([[:alpha:]])", "\\1", tax_table(merged_mapping_biom))
tax_table(merged_mapping_biom) <- gsub("g__([[:alpha:]])", "\\1", tax_table(merged_mapping_biom))
tax_table(merged_mapping_biom) <- gsub("s__([[:alpha:]])", "\\1", tax_table(merged_mapping_biom))
tax_table(merged_mapping_biom) <- gsub("p__(\\[)","\\1", tax_table(merged_mapping_biom))
tax_table(merged_mapping_biom) <- gsub("c__(\\[)","\\1", tax_table(merged_mapping_biom))
tax_table(merged_mapping_biom) <- gsub("o__(\\[)","\\1", tax_table(merged_mapping_biom))
tax_table(merged_mapping_biom) <- gsub("f__(\\[)","\\1", tax_table(merged_mapping_biom))
tax_table(merged_mapping_biom) <- gsub("g__(\\[)","\\1", tax_table(merged_mapping_biom))
tax_table(merged_mapping_biom) <- gsub("s__(\\[)","\\1", tax_table(merged_mapping_biom))










Testing for differential abundance among OTUs


	Input file

	merged_mapping_biom



	Output files

	DESeq2_Out.txt





1. Load the DESeq2 package into your R environment


	1
2
3

	library("DESeq2")
packageVersion("DESeq2")
    # [1] ‘1.12.4’










2. Assign DESeq2 output name and padj-cutoff


	1
2

	filename_out <- "DESeq2_Out.txt"
alpha <- 0.01











	3. Convert to DESeqDataSet format

	The phyloseq_to_deseq2() function converts the phyloseq-format microbiome data (i.e merged_mapping_biom)
to a DESeqDataSet with dispersion estimated, using the experimental design formula (i.e ~ Treatment):

	1

	diagdds <- phyloseq_to_deseq2(merged_mapping_biom, ~ Treatment)











4. Run DESeq



	1
2
3
4
5
6
7
8

	 diagdds <- DESeq(diagdds, test="Wald", fitType="parametric")

 ## estimating size factors
 ## estimating dispersions
 ## gene-wise dispersion estimates
 ## mean-dispersion relationship
 ## final dispersion estimates
 ## fitting model and testing











Warning

If you are getting the following error:

Error in estimateSizeFactorsForMatrix(counts(object), locfunc, geoMeans = geoMeans) : every gene contains at least one zero, cannot compute log geometric means
Calls: estimateSizeFactors ... estimateSizeFactors -> .local -> estimateSizeFactorsForMatrix





Then please execute the following code (see here [https://github.com/joey711/phyloseq/issues/387] for more info):

	1
2
3
4

	gm_mean <- function(x, na.rm=TRUE){ exp(sum(log(x[x > 0]), na.rm=na.rm) / length(x))}
geoMeans <- apply(counts(diagdds), 1, gm_mean)
diagdds <- estimateSizeFactors(diagdds, geoMeans = geoMeans)
diagdds <- DESeq(diagdds, test="Wald", fitType="parametric")













	5. Process the results

	
The results function creates a table of results. Then the res table is filtered by padj < alpha.




	1
2
3
4

	res <- results(diagdds, cooksCutoff = FALSE)
sigtab <- res[which(res$padj < alpha), ]
sigtab <- cbind(as(sigtab, "data.frame"), as(tax_table(merged_mapping_biom)[rownames(sigtab), ], "matrix")) # Bind taxonomic info to final results table
write.csv(sigtab, as.character(filename_out)) # Write `sigtab` to file
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GBS

This documents a pipeline for the analysis of GBS (Genotyping-By-Sequencing) data.


Note


	Required OS

	OS x or Linux.



	Software

	Tassel 5 [http://www.maizegenetics.net/#!tassel/c17q9]



	Documentation

	Tassel 5.0 Wiki [https://bitbucket.org/tasseladmin/tassel-5-source/wiki/Home]



	Author

	This document is created by Saranga Wijeratne








File formats


	File formats that will be using in this analysis:


	HDF5 [https://bitbucket.org/tasseladmin/tassel-5-source/wiki/UserManual/Load/Load]


	VCF [https://bitbucket.org/tasseladmin/tassel-5-source/wiki/UserManual/Load/Load]


	Hapmap [https://bitbucket.org/tasseladmin/tassel-5-source/wiki/UserManual/Load/Load]


	Plink [https://bitbucket.org/tasseladmin/tassel-5-source/wiki/UserManual/Load/Load]


	Projection Alignment [https://bitbucket.org/tasseladmin/tassel-5-source/wiki/UserManual/Load/Load]


	Phylip [https://bitbucket.org/tasseladmin/tassel-5-source/wiki/UserManual/Load/Load]


	FASTA [https://bitbucket.org/tasseladmin/tassel-5-source/wiki/UserManual/Load/Load], more [http://en.wikipedia.org/wiki/FASTA_format]


	Fastq [https://en.wikipedia.org/wiki/FASTQ_format]


	
	Numerical Data [https://bitbucket.org/tasseladmin/tassel-5-source/wiki/UserManual/Load/Load]

	
	Phenotype Format [https://bitbucket.org/tasseladmin/tassel-5-source/wiki/UserManual/Load/Load]


	Trait Format [https://bitbucket.org/tasseladmin/tassel-5-source/wiki/UserManual/Load/Load]


	Covariate Format [https://bitbucket.org/tasseladmin/tassel-5-source/wiki/UserManual/Load/Load]


	Marker Values as Numerical Co-variates [https://bitbucket.org/tasseladmin/tassel-5-source/wiki/UserManual/Load/Load]










	Square Numerical Matrix [https://bitbucket.org/tasseladmin/tassel-5-source/wiki/UserManual/Load/Load]


	Table Report [https://bitbucket.org/tasseladmin/tassel-5-source/wiki/UserManual/Load/Load]


	TOPM (Tags on Physical Map) [https://bitbucket.org/tasseladmin/tassel-5-source/wiki/UserManual/Load/Load]











Files you need to have

The following files need to be present before you start the pipeline:


	Sequencing data files (.fastq or .fastq.gz)





Note

Fastq files should follow this naming convention: (more on page 7 here) [https://bytebucket.org/tasseladmin/tassel-5-source/wiki/docs/TasselPipelineGBS.pdf]
- FLOWCELL_LANE_fastq.gz (e.g. AL2P1XXX_2_fastq.gz)
- FLOWCELL_s_LANE_fastq.gz  (e.g. AL2P1XXX_s_2_fastq.gz)
- code_FLOWCELL_s_LANE_fastq.gz (e.g.: 00000000_AL2P1XXX_s_2_fastq.gz)



	1
2

	# To rename a .fastq.gz file:
$ mv  AE_S1_L001_R1_001.fastq.gz AL2P1XXX_1_fastq.gz








	GBSv2 key file  (example key file [https://bitbucket.org/tasseladmin/tassel-5-source/wiki/Tassel5GBSv2Pipeline/Pipeline_Testing_key.txt], more information) [https://bitbucket.org/tasseladmin/tassel-5-source/wiki/Tassel5GBSv2Pipeline/KeyFileExample].


	A reference genome.







GBSv2 pipeline plugins







	Plugin

	Description





	GBSSeqToTagDBPlugin

	Executed to pull distinct tags from the database and export them in the fastq format. More [https://bitbucket.org/tasseladmin/tassel-5-source/wiki/Tassel5GBSv2Pipeline/GBSSeqToTagDBPlugin]



	TagExportToFastqPlugin

	Retrieves distinct tags stored in the database and reformats them to a FASTQ file. More [https://bitbucket.org/tasseladmin/tassel-5-source/wiki/Tassel5GBSv2Pipeline/TagExportToFastqPlugin]



	SAMToGBSdbPlugin

	Used to identify SNPs from aligned tags using the GBS DB. More [https://bitbucket.org/tasseladmin/tassel-5-source/wiki/Tassel5GBSv2Pipeline/SAMToGBSdbPlugin]



	DiscoverySNPCallerPluginV2

	Takes a GBSv2 database file as input and identifies SNPs from the aligned tags. More [https://bitbucket.org/tasseladmin/tassel-5-source/wiki/Tassel5GBSv2Pipeline/DiscoverySNPCallerPluginV2]



	SNPQualityProfilerPlugin

	Scores all discovered SNPs for various coverage depth and genotypic statistics for a given set of taxa. More [https://bitbucket.org/tasseladmin/tassel-5-source/wiki/Tassel5GBSv2Pipeline/SNPQualityProfilerPlugin]



	UpdateSNPPositionQualityPlugin

	Reads a quality score file to obtain quality score data for positions stored in the snpposition table. More [https://bitbucket.org/tasseladmin/tassel-5-source/wiki/Tassel5GBSv2Pipeline/SNPCutPosTagVerificationPlugin]



	SNPCutPosTagVerificationPlugin

	Allows a user to specify a Cut or SNP position for which they would like data printed. More [https://bitbucket.org/tasseladmin/tassel-5-source/wiki/Tassel5GBSv2Pipeline/SNPCutPosTagVerificationPlugin]



	GetTagSequenceFromDBPlugin

	Takes an existing GBSv2 SQLite database file as input and returns a tab-delimited file containing a list of Tag Sequences stored in the specified database file. More [https://bitbucket.org/tasseladmin/tassel-5-source/wiki/Tassel5GBSv2Pipeline/GetTagSequenceFromDBPlugin]



	ProductionSNPCallerPluginV2

	Converts data from fastq and keyfile to genotypes then adds these to a genotype file in VCF or HDF5 format. More [https://bitbucket.org/tasseladmin/tassel-5-source/wiki/Tassel5GBSv2Pipeline/ProductionSNPCallerPluginV2]









GBSv2 pipeline

1. Load Tassel 5.0 module

	1

	$ module load Tassel/5.0







2. Useful commands

To check all the plugins available, type:

	1

	$ run_pipeline.pl -Xmx200g -ListPlugins







To check all the parameters for given Plugin, Ex: GBSSeqToTagDBPlugin, type:

	1

	$ run_pipeline.pl -fork1 -GBSSeqToTagDBPlugin   -endPlugin -runfork1








Tip

Users are recommended to read more about GBS command line options in here. Page 1-2 [https://bytebucket.org/tasseladmin/tassel-5-source/wiki/docs/TasselPipelineGBS.pdf]



3. File preparation

Create necessary folders and copy your raw data (fastqs), reference file and key file to appropriate folder:

	1

	$ mkdir fastq ref key db tagsForAlign hd5







4. Execute the pipeline

	1
2
3
4
5
6
7
8
9

	$ run_pipeline.pl -Xmx200g -fork1 -GBSSeqToTagDBPlugin -i fastq  -k key/Tomato_key.txt -e ApeKI -db db/Tomato.db  -kmerLength 85 -mnQS 20  -endPlugin -runfork1
$ run_pipeline.pl -fork1 -TagExportToFastqPlugin  -db db/Tomato.db -o tagsForAlign/tagsForAlign.fa.gz -c 5  -endPlugin -runfork1
$ cd ref
$ bwa index -a is S_lycopersicum_chromosomes.2.50.fa
$ cd ../
$ bwa samse ref/S_lycopersicum_chromosomes.2.50.fa tagsForAlign/tagsForAlign.sai tagsForAlign/tagsForAlign.fa.gz > tagsForAlign/tagsForAlign.sam
$ run_pipeline.pl -fork1 -SAMToGBSdbPlugin -i tagsForAlign/tagsForAlign.sam  -db db/Tomato.db  -aProp 0.0 -aLen 0 -endPlugin -runfork1
$ run_pipeline.pl -fork1 -DiscoverySNPCallerPluginV2 -db db/Tomato.db  -sC "chr00" -eC "chr12" -mnLCov 0.1 -mnMAF 0.01  -endPlugin -runfork1
$ run_pipeline.pl -fork1 -ProductionSNPCallerPluginV2 -db db/Tomato.db  -e ApeKI -i fastq -k key/Tomato_key2.txt  -kmerLength 85 -mnQS 20 -o hd5/HapMap_tomato.h5 -endPlugin -runfork1
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A basic microbiome analysis


QIIME


Note


	Required OS

	OS x or Linux



	Software

	Qiime 1.9 [http://qiime.org/index.html]



	Documentation

	Qiime tutorial [http://qiime.org/tutorials/index.html]



	Author

	This document was created by Saranga Wijeratne








File formats

This section includes descrption of varies file formats, including Qiime scripts, and parameters files. Read more here [http://qiime.org/documentation/index.html]


Qiime Script index: Index of all the scripts used in Qiime. [http://qiime.org/scripts/index.html#qiime-script-index]

Metadata mapping files: Metadata mapping files  provide per-sample metadata.





Tip

A metadata mapping file example is given here [http://qiime.org/documentation/file_formats.html#mapping-file-overview]. Read the section carefully.
If you are planning to create the mapping file by hand, read this section. [http://qiime.org/documentation/file_formats.html#generating-a-mapping-file-by-hand]

Biom file: OTU observation file. Read more here [http://qiime.org/documentation/file_formats.html#biom-table-e-g-otu-table].






Download the files

For this tutorial, we will use Mothur tutorial data from Schloss Wiki [https://www.mothur.org/wiki/MiSeq_SOP].
These data are 16s rRRNA Amplicons sequenced with Illumina MiSeq.

1. Create folders

Make a new directory MCICQiime and then cd to move into the dirctory.


	1
2

	$ mkdir  MCICQiime
$ cd MCICQiime










2. Download data

Download data from Schloss Wiki [https://www.mothur.org/wiki/MiSeq_SOP]

For this tutorial download only dataset shown in the image below (i.e Example data from Scholoss lab).

[image: _images/qiime-data-scholos.png]
Inside the MCICQiime dir, issue the following command to get the data.
The data has been zipped, and we will use unzip -j to extract all the files to same directory we are in right now.


	1
2

	$ wget http://www.mothur.org/w/images/d/d6/MiSeqSOPData.zip
$ unzip -j  MiSeqSOPData.zip










Rename the files for downstream analyses:


	1

	$ for f in *.fastq; do mv $f  ${f%%_L*}.fastq;done










And explanation of the preceding commands:


	for f in *.fastq; reads any file that ends with .fastq, one at a time.


	do starts the body of the for loop.


	mv $f do mv $f  ${f%%_L*}.fastq; rename $f  (i.e F3D0_S188_L001_R1_001.fastq) to ${f%%_L*}.fastq (i.e F3D0_S188.fastq)


	done finishes the loop.




3. An explanation of the data

The files and experiment are described in the Schloss Wiki [https://www.mothur.org/wiki/MiSeq_SOP].


Because of the large size of the original dataset (3.9 GB) we are giving you 21 of the 362 pairs of fastq files.
For example, you will see two files: F3D0_S188_L001_R1_001.fastq and F3D0_S188_L001_R2_001.fastq.
These two files correspond to Female 3 on Day 0 (i.e. the day of weaning).
The first and all those with R1 correspond to read 1 while the second and all those with R2 correspond to the second or reverse read.
These sequences are 250 bp and overlap in the V4 region of the 16S rRNA gene; this region is about 253 bp long. So looking at the files
in the MiSeq_SOP folder that you’ve downloaded you will see 22 fastq files representing 10 time points from Female 3 and 1 mock community.
You will also see HMP_MOCK.v35.fasta which contains the sequences used in the mock community that we sequenced in fasta format.







GBSv2 pipeline plugins







	Plugin

	Description





	GBSSeqToTagDBPlugin

	Executed to pull distinct tags from the database and export them in the fastq format. More [https://bitbucket.org/tasseladmin/tassel-5-source/wiki/Tassel5GBSv2Pipeline/GBSSeqToTagDBPlugin]



	TagExportToFastqPlugin

	Retrieves distinct tags stored in the database and reformats them to a FASTQ file. More [https://bitbucket.org/tasseladmin/tassel-5-source/wiki/Tassel5GBSv2Pipeline/TagExportToFastqPlugin]



	SAMToGBSdbPlugin

	Used to identify SNPs from aligned tags using the GBS DB. More [https://bitbucket.org/tasseladmin/tassel-5-source/wiki/Tassel5GBSv2Pipeline/SAMToGBSdbPlugin]



	DiscoverySNPCallerPluginV2

	Takes a GBSv2 database file as input and identifies SNPs from the aligned tags. More [https://bitbucket.org/tasseladmin/tassel-5-source/wiki/Tassel5GBSv2Pipeline/DiscoverySNPCallerPluginV2]



	SNPQualityProfilerPlugin

	Scores all discovered SNPs for various coverage depth and genotypic statistics for a given set of taxa. More [https://bitbucket.org/tasseladmin/tassel-5-source/wiki/Tassel5GBSv2Pipeline/SNPQualityProfilerPlugin]



	UpdateSNPPositionQualityPlugin

	Reads a quality score file to obtain quality score data for positions stored in the snpposition table. More [https://bitbucket.org/tasseladmin/tassel-5-source/wiki/Tassel5GBSv2Pipeline/SNPCutPosTagVerificationPlugin]



	SNPCutPosTagVerificationPlugin

	Allows a user to specify a Cut or SNP position for which they would like data printed. More [https://bitbucket.org/tasseladmin/tassel-5-source/wiki/Tassel5GBSv2Pipeline/SNPCutPosTagVerificationPlugin]



	GetTagSequenceFromDBPlugin

	Takes an existing GBSv2 SQLite database file as input and returns a tab-delimited file containing a list of Tag Sequences stored in the specified database file. More [https://bitbucket.org/tasseladmin/tassel-5-source/wiki/Tassel5GBSv2Pipeline/GetTagSequenceFromDBPlugin]



	ProductionSNPCallerPluginV2

	Converts data from fastq and keyfile to genotypes then adds these to a genotype file in VCF or HDF5 format. More [https://bitbucket.org/tasseladmin/tassel-5-source/wiki/Tassel5GBSv2Pipeline/ProductionSNPCallerPluginV2]









GBSv2 pipeline

1. Load the Tassel 5.0 module

	1

	$ module load Tassel/5.0







2. Useful commands

To check all the available plugins, type:

	1

	$ run_pipeline.pl -Xmx200g -ListPlugins







To check all the parameters for a given plugin, e.g. GBSSeqToTagDBPlugin, type:

	1

	$ run_pipeline.pl -fork1 -GBSSeqToTagDBPlugin   -endPlugin -runfork1








Tip

Users are recommended to read more about GBS command line options here. Page 1-2 [https://bytebucket.org/tasseladmin/tassel-5-source/wiki/docs/TasselPipelineGBS.pdf]



3. File preparation

Create necessary folders and copy your raw data (fastqs), reference file and key file to appropriate folder:

	1

	$ mkdir fastq ref key db tagsForAlign hd5







4. Commands for the pipeline

	1
2
3
4
5
6
7
8
9

	$ run_pipeline.pl -Xmx200g -fork1 -GBSSeqToTagDBPlugin -i fastq  -k key/Tomato_key.txt -e ApeKI -db db/Tomato.db  -kmerLength 85 -mnQS 20  -endPlugin -runfork1
$ run_pipeline.pl -fork1 -TagExportToFastqPlugin  -db db/Tomato.db -o tagsForAlign/tagsForAlign.fa.gz -c 5  -endPlugin -runfork1
$ cd ref
$ bwa index -a is S_lycopersicum_chromosomes.2.50.fa
$ cd ../
$ bwa samse ref/S_lycopersicum_chromosomes.2.50.fa tagsForAlign/tagsForAlign.sai tagsForAlign/tagsForAlign.fa.gz > tagsForAlign/tagsForAlign.sam
$ run_pipeline.pl -fork1 -SAMToGBSdbPlugin -i tagsForAlign/tagsForAlign.sam  -db db/Tomato.db  -aProp 0.0 -aLen 0 -endPlugin -runfork1
$ run_pipeline.pl -fork1 -DiscoverySNPCallerPluginV2 -db db/Tomato.db  -sC "chr00" -eC "chr12" -mnLCov 0.1 -mnMAF 0.01  -endPlugin -runfork1
$ run_pipeline.pl -fork1 -ProductionSNPCallerPluginV2 -db db/Tomato.db  -e ApeKI -i fastq -k key/Tomato_key2.txt  -kmerLength 85 -mnQS 20 -o hd5/HapMap_tomato.h5 -endPlugin -runfork1















          

      

      

    

  

  
    
    Python Module Index
    

    

    

 


  

    
      
          
            

   Python Module Index


   
   a | 
   b | 
   c | 
   d | 
   f | 
   g | 
   h | 
   m
   


   
     		 	

     		
       a	

     
       	
       	
       About	
       About MCBL

     		 	

     		
       b	

     
       	
       	
       basemount	
       Introduction to BaseMount

     
       	
       	
       basespace	
       Download data from BaseSpace

     
       	
       	
       basespace-share	
       Download data from BaseSpace

     		 	

     		
       c	

     
       	
       	
       ComputingResources	
       Servers at MCBL

     		 	

     		
       d	

     
       	
       	
       DataDownloading	
       Data Downloading

     
       	
       	
       DESeq2-phyloseq	
       DESeq2 phyloseq

     		 	

     		
       f	

     
       	
       	
       fastq_qc	
       fastq_qc

     
       	
       	
       FilterFastq	
       Filtering Illumina fastq files

     		 	

     		
       g	

     
       	
       	
       GBS	
       GBS analysis

     		 	

     		
       h	

     
       	
       	
       Home	
       Documentation of MCBL

     		 	

     		
       m	

     
       	
       	
       Membership	
       MCBL Membership Information

     
       	
       	
       Microbiome	
       Microbiome Analysis

   



          

      

      

    

  

  
    
    Index
    

    

    
 
  

    
      
          
            

Index



 A
 | B
 | C
 | D
 | F
 | G
 | H
 | M
 


A


  	
      	About (module)


  





B


  	
      	basemount (module)


  

  	
      	basespace (module)


      	basespace-share (module)


  





C


  	
      	ComputingResources (module)


  





D


  	
      	DataDownloading (module)


  

  	
      	DESeq2-phyloseq (module)


  





F


  	
      	fastq_qc (module)


  

  	
      	FilterFastq (module)


  





G


  	
      	GBS (module)


  





H


  	
      	Home (module)


  





M


  	
      	Membership (module)


  

  	
      	Microbiome (module)


  







          

      

      

    

  
_static/basespace-share_7.png
Project: 200605_ immimifgbubinibimsinny
o ) ® L& e 4 p 0

SUMMARY ~ ANALYSES ~ SAMPLES Lanchapp ~ DownloadProject ~ Import  Shareproject ~ Getlink  EditProject  Transfer Owner ~ Moveto Trash
Showing 1of 1
noNaE LAST MODIFIED APPLICATION SZE  COMMENTS STATUS

FASTQ Generation 20200607 2201 472 2200647 FASTQ Generation 668





_static/basespace_1.png
basespace-noreply@illumina.com
BaseSpace: Project Share Mon 11:16 AM
Jody Whittier ( whittier2@osu.e... [Inbox]





_static/basespace-share_5.png
Share This Run
D —————
Invite A Collaborator

‘Share the associated Project(s) as well (Recommended)
Unchecking this box willlimit what the receipient will have access to.

Collaborator Settings
pipatpongpinyo.1@osu.edu

cisneroscarter.1@osu.edu
pendrg

meulia.1@osu.edu
pendirg






_static/basespace-share_6.png
SEQUENCE
BaseSpace || Fid™'C PROJECTS  APPS  PUBLICDATA

DASHBOARD _ PREP

Projects

Showing 25 of 51

Nave
s> O 200605 Lauraleff SohiniBhattacharyya
200317_SarahWyatt_AlexanderMeyers-plate 2

200316_2Y_KM_2nd_run





_static/basespace_4.png
© tonstr Aot

20200701 1328

‘You accepted Jody Whittier's
invitation to become owner of
the Run
190904 NS

——





_static/basespace_5.png
BaseSpace || 2 svo0,

~

- -

General Info
R stats Complte
Lane QC Stauss ac passed

np 190904 MO1936.0002.000000000-05084





_static/basespace_2.png
illumina

Sign In

Email address

Password

() Remember email address

m Don't have an account?
Forgot password?





_static/basespace_3.png
BaseSpace | 27 osmows e was PR wrs

Dashboard: Personal

e T ——)
Notifiations
) © rotcome © e omc
P s Vot s
[y frcktyrich
Illumina SARS-CoV-2 " " -

NGS Data Toolit = =83






_images/basemount_first.png
Initial Command

Command called:
basemount --config Maria /export/NFS/Maria/BaseSpace/

Warning: Max number of open files (‘ulimit -n° / ‘ulimit -Hn') == 4096 < 16384. Accessing many "Files" directorie
s simultaneously or in quick succession may lead to a series of "Resource temporarily unavailable" system errors.

BaseSpaceFS version: 1.1.631
Starting authentication.

ou need to authenticate by opening this URL in a browser

https://basespace.illumina.com/oauth/device?code=amune Copy and Paste this in' a Browser






_images/basemount_fourth.png
Enter same passphrase again: Re-Enter the password
Your identification has been saved with the new passphrase.

Api Server: https://api.basespace.illumina.com//

Mounting BaseSpace account.
To unmount, run: basemount --unmount /export/NFS/Maria/BaseSpace/

swijeratne

ic-ender-svri~$ [|






_static/basespace_6.png
Download Run

RUNNAME
15090 —————

© No analyss files are available for this run.
© Install the BaseSpace Sequence Hub Downloader to

download files. Its a one-time installation, is required,

and provides fast and secure downloads via SSL.

Select the file types to be downloaded:
® rasTq

SAV (sequencing analysis viewer)






_images/Logo.png





_static/basespace_7.png
Download Run
RUNNAME size
190904 G 54557 MB
© No analysis files are available for this run.
© Install the BaseSpace Sequence Hub Downloader to

download files. It’s a one-time installation, is required,

and provides fast and secure downloads via SSL.

Select the file types to be downloaded:

@ FasTo  u—

O SAV (sequencing analysis viewer)

I






_images/basemount_sec.png
(N N J 0

T Y rr Ay Pyl e

Account Login

code

= PO I =
Type URL In Your
Browser

| hemandez-semp @

t Your Illlumina Username

~Your lllumina Password

g in

Forgot your password?

BaseSpace CLI
Illumina, Inc.

This app is requesting permission to:

0 Access your basic information.

This includes your name and email address.

6> Global Browse

Global Browse - This app may browse the names of your Projects, Samples, and
App Results, but cannot view or download the associated files.

6> Global Read

Global Read - This app may browse the names of your Projects, Samples, and App

Don't Accept

d assay design tool.






_images/basemount_third.png
It worked!

Enter new passphrase for access token encryption: [| Enter a Password





_static/comment-bright.png





_images/basespace-share_1.png
) | @ https://login.illumina.com/platform-services-manager/2rUR|

O | Qs

() Remember email address

m Don't have an account?
Forgot password?

Private domain sign in >

Additional products
Verinata

Correlation Engine





_static/comment-close.png





nav.xhtml

    
      Table of Contents


      
        		
          MCIC Computational Biology Lab
        


        		
          MCIC Computational Biology Lab (MCBL)
          
            		
              Our goal
            


            		
              MCBL services
            


          


        


        		
          MCBL membership
          
            		
              MCBL membership benefits
            


            		
              How to apply for an MCBL membership
            


            		
              MCBL membership duration
            


            		
              MCBL membership termination
            


            		
              Contacts
            


          


        


        		
          MCBL servers and computing resources
          
            		
              Servers
            


            		
              Workstations
            


            		
              Desktops
            


            		
              Software
              
                		
                  Commercial Software
                


                		
                  Open Source Software
                


              


            


          


        


        		
          Download from BaseSpace
          
            		
              Step-by-step guide to download your sequence data from BaseSpace
            


          


        


        		
          Share runs and projects in BaseSpace
          
            		
              Sharing runs
            


            		
              Sharing projects
            


          


        


        		
          Using BaseMount
          
            		
              Introduction to BaseMount
            


            		
              Getting Started with BaseMount
              
                		
                  Example
                


              


            


            		
              Basic analysis of fastq files
            


            		
              Basic analysis on Alignment files (BAM)
            


            		
              Metadata
            


            		
              Limitations of BaseMount
            


          


        


        		
          Download from hudsonalpha.org
          
            		
              Download
            


            		
              Check checksum
            


          


        


        		
          Filter a CASAVA-generated fastq file
          
            		
              Software installation
            


            		
              Filter a fastq file
            


            		
              Filter multiple fastq files
            


          


        


        		
          Fastq adapter removal and QC
          
            		
              Load the software
            


            		
              Files needed
            


            		
              Code examples
            


          


        


        		
          DESeq2 with phyloseq
          
            		
              Software installation
            


            		
              Import data with phyloseq
            


            		
              Testing for differential abundance among OTUs
            


          


        


        		
          GBS
          
            		
              File formats
            


            		
              Files you need to have
            


            		
              GBSv2 pipeline plugins
            


            		
              GBSv2 pipeline
            


          


        


        		
          A basic microbiome analysis
          
            		
              QIIME
              
                		
                  File formats
                


                		
                  Download the files
                


                		
                  GBSv2 pipeline plugins
                


                		
                  GBSv2 pipeline
                


              


            


          


        


      


    
  

_static/basespace_web_1.png
illumina’

&
(-]
.

BaseSpace” =
Dashboard Prep Runs Projects Apps Public Data Help
. S
[ ] N .l
‘/// l:: ¢ ) llll\ View Trash LIl
New Project Edit project Share Project Get Link Transfer Owner Move to Trash
1. Click Here
Projects  |Ei
Name 2. Select the Project Size Last Updated Oowner
P™N HiSeq 2500 - v4 reagents: TruSeq PCR Free (4 replicates of NA12877) 114 TB Oct 22,2014 Illumina Inc
-_ Fastqc - Aug 28, 2014 Saranga Wijeratne
v illumina

BaseSpace’

Projects

< Projects 1 HiSeq 2500 - v4 reagents: TruSeq PCR Free (4 replicates of NA12877)

Download
BaseSpace utilizes a desktop client that allows for fast, reliable downloads & 3 oY
transferred securely over SSL. % ha w o
Launch app Download Project | Move to Trash :
In eSpafe dowaloader
4Tnsg‘ljn§5ej:!§et§ne-nme installation. Click to install the About Analyses n
the downloader is already installed, you
can skip this step. JE— I )
name 3. Click Here Last Modified ¥ Status Application size
Don't show me this again PP
Samples
BWA Whole Genome Sequencing v1.0_ NA12877_rep4 ~ Oct 05,2014 BWA Whole Genome Sequencing v1.0 57 GB
BWA Whole Genome Sequencing v1.0 NA12877 rep3 Oct 05, 2014 BWA Whole Genome Sequencing v1.0 57 GB






_images/basespace-share_4.png
BaseSpace || #&NC
AUBENT DASHBOARD  PREP  RUNS  PROJECTS  APPS  PUBLICODATA

n: Summary

\mm SAMPLES | CHARTS | METRCS | INDENGQC | SAMPLESHEET | FLES
/ 2 shere = oownioad

General Info ‘Samples (96)
Run Status Complete . - roseor
Lane QC Status Qc Passed e

owzoM_a FasTq 200605
Floweeil D 000000000-CT78Y Ganeration  LauraLeff_Sof
Run D 200605_M01936._0047_000000000-CT78Y 20200607
Instrument Nama M01936 201472
Instrument Type Miseq
o suzon LDPEFA4Ea  FASTQ 200605
e ot Generation  LauraLeff_Sol
Yield 11.04 Gop Rt
Cyctes 30018181300
Createa 20200605 11:02
Owner Jody Wnitier  Indexing QC

user Jody Whittier
saphum— 2EDIE Siee (18 GBY





_images/basespace-share_5.png
Share This Run
D —————
Invite A Collaborator

‘Share the associated Project(s) as well (Recommended)
Unchecking this box willlimit what the receipient will have access to.

Collaborator Settings
pipatpongpinyo.1@osu.edu

cisneroscarter.1@osu.edu
pendrg

meulia.1@osu.edu
pendirg






_static/down-pressed.png





_images/basespace-share_2.png
e

‘ © & nhttps://basespace.illumina.com/dashboard 80%

v @ 7| Qsearch

You are using BaseSpace Sequence Hub — Classic @
BaseSpace || Hi# "%

Dashboard: Personal

GeneDx Grows with
DRAGEN

The lab can analyze a whole
genome on DRAGEN faster than an

DASHBOARD ~ PREP  RUNS

Notifications

© sharependng

202006080915

You invited Fiorela Cisneros
Carter tothe Project
200605 Louraleff....

PROJECTS ~ APPS  PUBLICDATA

© sharependng

22006080915

‘You invited Tea Meulia o the
Project 200605 LauraLeff_..

® srependng

202006080915

Youinvited Fiorella Cisneros
Carter tothe Run
200605_ Lauraleff_...

Q 7 B & JodyWhitie

® starependng

202006080915

You nvited Tea Meulia to
Run 200605 LauraLeff_.






_static/comment.png





_images/basespace-share_3.png
l

I

BaseSpace || #5E i
HUB v DASHBOARD ~ PREP  RUNS  PROJECTS  APPS  PUBLICDATA Q 2 & &dsywie + | illumina

—
4 < é A h (]
ACTIVE  PLANNED Edit Run Share GetLink  Transfer Owner | Download Run | Moveto Trash
=
=
‘Showing 6.0f 6. Rows perpage 50 v [T Columns v
0 INSTRUMENT  FLOWCELL 10 wPF %2030 YIELD  OWNER USER CREATED ¥ SZE  CYCLES  LANE&QCSTATUS

M01936(..  000000000.. 94.70% 89.18% 11.04Gbp Jody Whittier  Jody Whittier  2020-06-051.. 14GB 300 | 300 QCPassed

[m]

M02815(..  000000000.. 67.52% 81.11%  410.31Mbp Jody Whittier Jody Whittier  2020-03-171.. 839MB 150 | 150 QCPassed

a

M02815(..  000000000.. 98.56% 96.74% 1.71Gbp  Jody Whittier Jody Whittier 2020-03091..  3GB 150 | 150 QCPassed

MO01936(.. 000000000.. 77.21% 57.57% 483Gbp Jody Whittier Jody Whittier  2020-01-271..  6GB 300 | 300 QCPassed

o

M01936(..  000000000.. 87.40% 70.58% 1663Gbp Jody Whittier  Jody Whittier  2019-09-271.. 21GB 300 | 300 QCPassed

IRRRRR]

a

M01936 (..  000000000.. 6451% 76.91%  40246Mbp Jody Whittier Jody Whittier 2019-09-041.. 846MB 150 | 150 QCPassed






_images/basespace_1.png
basespace-noreply@illumina.com
BaseSpace: Project Share Mon 11:16 AM
Jody Whittier ( whittier2@osu.e... [Inbox]





_images/basespace_2.png
illumina

Sign In

Email address

Password

() Remember email address

m Don't have an account?
Forgot password?





_images/basespace-share_6.png
SEQUENCE
BaseSpace || Fid™'C PROJECTS  APPS  PUBLICDATA

DASHBOARD _ PREP

Projects

Showing 25 of 51

Nave
s> O 200605 Lauraleff SohiniBhattacharyya
200317_SarahWyatt_AlexanderMeyers-plate 2

200316_2Y_KM_2nd_run





_static/down.png





_images/basespace-share_7.png
Project: 200605_ immimifgbubinibimsinny
o ) ® L& e 4 p 0

SUMMARY ~ ANALYSES ~ SAMPLES Lanchapp ~ DownloadProject ~ Import  Shareproject ~ Getlink  EditProject  Transfer Owner ~ Moveto Trash
Showing 1of 1
noNaE LAST MODIFIED APPLICATION SZE  COMMENTS STATUS

FASTQ Generation 20200607 2201 472 2200647 FASTQ Generation 668





_images/basespace_3.png
BaseSpace | 27 osmows e was PR wrs

Dashboard: Personal

e T ——)
Notifiations
) © rotcome © e omc
P s Vot s
[y frcktyrich
Illumina SARS-CoV-2 " " -

NGS Data Toolit = =83






_static/basespace_8.png
Ready to download:

Directory: | c\BaseSpace.

START DOWNLOAD






_images/basespace_4.png
© tonstr Aot

20200701 1328

‘You accepted Jody Whittier's
invitation to become owner of
the Run
190904 NS

——





_images/basespace_5.png
BaseSpace || 2 svo0,

~

- -

General Info
R stats Complte
Lane QC Stauss ac passed

np 190904 MO1936.0002.000000000-05084





_static/up-pressed.png





_static/minus.png





_static/plus.png





_images/basespace_8.png
Ready to download:

Directory: | c\BaseSpace.

START DOWNLOAD






_images/qiime-data-scholos.png
Logistics
Starting out we need to first determine, what is our question? The Schloss lab is interested in understanding the effect of n
except allow them to eat, get fat, and be merry. We were curious whether the rapid change in weight observed during the f

to execute, we are providing only part of the data - you are given the flow files for one animal at 10 time points (5 early anc
mock community to measure the error rate and its effect on other analyses.

In a manuscript submitted to Applied & Environmental Microbiology, we describe a set of primers that will allow you to seqt
information and our wet-lab SOP. All of the data from that study are available through our server. Sequences come off the |
parameters set incorrectly. For this tutorial you will need several sets of files. To speed up the tutorial we provide some of t

<. Example data from Schloss Iabhat will be used with this tutorial. It was extracted from the full dataset =
o SILVA- 1al reference alignment

o mothur-formatted version of the RDP training set (v.9)






_images/basespace_6.png
Download Run

RUNNAME
15090 —————

© No analyss files are available for this run.
© Install the BaseSpace Sequence Hub Downloader to

download files. Its a one-time installation, is required,

and provides fast and secure downloads via SSL.

Select the file types to be downloaded:
® rasTq

SAV (sequencing analysis viewer)






_static/up.png





_images/basespace_7.png
Download Run
RUNNAME size
190904 G 54557 MB
© No analysis files are available for this run.
© Install the BaseSpace Sequence Hub Downloader to

download files. It’s a one-time installation, is required,

and provides fast and secure downloads via SSL.

Select the file types to be downloaded:

@ FasTo  u—

O SAV (sequencing analysis viewer)

I






_static/OSU.png
THE OHIO STATE UNIVERSITY

%






_static/ajax-loader.gif





_static/Logo.jpg
ook

-§*® MCBL






_static/Logo.png





_static/file.png





_static/basemount_fourth.png
Enter same passphrase again: Re-Enter the password
Your identification has been saved with the new passphrase.

Api Server: https://api.basespace.illumina.com//

Mounting BaseSpace account.
To unmount, run: basemount --unmount /export/NFS/Maria/BaseSpace/

swijeratne

ic-ender-svri~$ [|






_static/basemount_intro.jpg
BASESPACE BASEMOUNT

...........................................................................................................

4 g
1FREETB 1FREETB

LOCAL
MACHINE

Upload Sequencing Data
to the Cloud





_static/basemount_first.png
Initial Command

Command called:
basemount --config Maria /export/NFS/Maria/BaseSpace/

Warning: Max number of open files (‘ulimit -n° / ‘ulimit -Hn') == 4096 < 16384. Accessing many "Files" directorie
s simultaneously or in quick succession may lead to a series of "Resource temporarily unavailable" system errors.

BaseSpaceFS version: 1.1.631
Starting authentication.

ou need to authenticate by opening this URL in a browser

https://basespace.illumina.com/oauth/device?code=amune Copy and Paste this in' a Browser






_static/basepace_5.png
4. Once transfer is accepted,
Click on the project name on
the run

© anser Accares

You accepted Jody Whittiers
invitation to become owner of
the Run

190904_SarahWyatt_Alexander
Meyers ~

BaseSpace | H2
5. Under SUMMARY, click Download

Run: 190904_SarahWyatt_AlexanderMeyers:

S -

General Info

RunStatus Complete

acPassed

6. Download screen will pop up.

Click install the BaseSpace
Sequence Hub Downloader if this is
the first time you download from
BaseSpace






_static/basespace-share_1.png
) | @ https://login.illumina.com/platform-services-manager/2rUR|

O | Qs

() Remember email address

m Don't have an account?
Forgot password?

Private domain sign in >

Additional products
Verinata

Correlation Engine





_static/basemount_sec.png
(N N J 0

T Y rr Ay Pyl e

Account Login

code

= PO I =
Type URL In Your
Browser

| hemandez-semp @

t Your Illlumina Username

~Your lllumina Password

g in

Forgot your password?

BaseSpace CLI
Illumina, Inc.

This app is requesting permission to:

0 Access your basic information.

This includes your name and email address.

6> Global Browse

Global Browse - This app may browse the names of your Projects, Samples, and
App Results, but cannot view or download the associated files.

6> Global Read

Global Read - This app may browse the names of your Projects, Samples, and App

Don't Accept

d assay design tool.






_static/basemount_third.png
It worked!

Enter new passphrase for access token encryption: [| Enter a Password





_static/basespace-share_4.png
BaseSpace || #&NC
AUBENT DASHBOARD  PREP  RUNS  PROJECTS  APPS  PUBLICODATA

n: Summary

\mm SAMPLES | CHARTS | METRCS | INDENGQC | SAMPLESHEET | FLES
/ 2 shere = oownioad

General Info ‘Samples (96)
Run Status Complete . - roseor
Lane QC Status Qc Passed e

owzoM_a FasTq 200605
Floweeil D 000000000-CT78Y Ganeration  LauraLeff_Sof
Run D 200605_M01936._0047_000000000-CT78Y 20200607
Instrument Nama M01936 201472
Instrument Type Miseq
o suzon LDPEFA4Ea  FASTQ 200605
e ot Generation  LauraLeff_Sol
Yield 11.04 Gop Rt
Cyctes 30018181300
Createa 20200605 11:02
Owner Jody Wnitier  Indexing QC

user Jody Whittier
saphum— 2EDIE Siee (18 GBY





_static/basespace-share_2.png
e

‘ © & nhttps://basespace.illumina.com/dashboard 80%

v @ 7| Qsearch

You are using BaseSpace Sequence Hub — Classic @
BaseSpace || Hi# "%

Dashboard: Personal

GeneDx Grows with
DRAGEN

The lab can analyze a whole
genome on DRAGEN faster than an

DASHBOARD ~ PREP  RUNS

Notifications

© sharependng

202006080915

You invited Fiorela Cisneros
Carter tothe Project
200605 Louraleff....

PROJECTS ~ APPS  PUBLICDATA

© sharependng

22006080915

‘You invited Tea Meulia o the
Project 200605 LauraLeff_..

® srependng

202006080915

Youinvited Fiorella Cisneros
Carter tothe Run
200605_ Lauraleff_...

Q 7 B & JodyWhitie

® starependng

202006080915

You nvited Tea Meulia to
Run 200605 LauraLeff_.






_static/basespace-share_3.png
l

I

BaseSpace || #5E i
HUB v DASHBOARD ~ PREP  RUNS  PROJECTS  APPS  PUBLICDATA Q 2 & &dsywie + | illumina

—
4 < é A h (]
ACTIVE  PLANNED Edit Run Share GetLink  Transfer Owner | Download Run | Moveto Trash
=
=
‘Showing 6.0f 6. Rows perpage 50 v [T Columns v
0 INSTRUMENT  FLOWCELL 10 wPF %2030 YIELD  OWNER USER CREATED ¥ SZE  CYCLES  LANE&QCSTATUS

M01936(..  000000000.. 94