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Environment setup

Directories and symlinks

Directories and links needed in your home directory.

cd

In -s -f $SCRATCH scratch

In -s -f $WORK2 wor k2

In -s -f /work2/ projects/Biol Team

In -s -f /work2/ projects/Biol Tean proj ect s/ courses/ Core_NGS_Tool s Cor eNGS

nkdir -p ~/local/bin

cd ~/local/bin

In -s -f /work2/ projects/Biol Teani conmon/ bi n/ | auncher _cr eat or. py
In -s -f /work2/ projects/Biol Teaml conmon/ bi n/ | auncher _naker . py

.bashrc setup

If you already have a .bashrc set up, make a backup copy first. You can restore your original login script after class is over.

cd
cp . bashrc .bashrc. bef or eNGSTool s
Copy and configure the login profile for this class
cd
cp /work2/ projects/Biol Teani proj ect s/ courses/ Core_NGS_Tool s/tacc/ bashrc. corengs. st anpede2
chnmod 600 . bashrc
# or, using your symnlink
cd

cp ~/ CoreNGS/ t acc/ bashrc. corengs. st anpede2 . bashrc
chnod 600 . bashrc

Source it to make it active (if this doesn't work, log off then log back in):

Copy a pre-configured login script

source ~/.bashrc

. bashrc



Environment variables

General
export ALLOCATI ON=UT-2015- 05- 18

export Bl WORK=/ wor k2/ pr oj ect s/ Bi ol Team
export CORENGS=$BI WORK/ pr oj ect s/ cour ses/ Cor e_NGS_Tool s

export PATH=.: $HOVE/ | ocal / bi n: $PATH

Turn on coloring by file type in the shell:

# For better colors using a dark background terminal, un-comrent this |ine:
export LS_COLORS=$LS_COLORS:' di =1; 33: fi =01:1n=01; 36:"'

# For better colors using a white background termnal:
export LS_COLORS=$LS_COLORS:' di =1; 34:fi =01:1n=01; 36:"

# May or nmay not be needed
export LS OPTIONS='-N --color=auto -T 0

TACC intro
Commands files

Simple commands

nkdir -p $SCRATCH core_ngs/slurm sinple
cd $SCRATCH core_ngs/ sl urm sinple
cp $CORENGS/ t acc/ sinpl e.cnds .

Wayness commands

nkdir -p $SCRATCH core_ngs/ sl ur nf wayness
cd $SCRATCH core_ngs/ sl ur ml wayness
cp $CORENGS/t acc/ wayness. cnds .

Start an idev session

To start a 3-hour idev (interactive development) session:

Start an idev session

idev -p normal -m120 -N 1 -n 68 -A UT-2015-05-18 --reservati on=Bl O_DATA week_1

You can tell you're in a idev session because the hostname command will return a compute node name (e.g. c401-041.stampede2.tacc.
utexas.edu) instead of a login node name (e.g. login2.stampede2.tacc.utexas.edu).

The n idev session will terminate when the requested time has expired, or you use the exit command.

Working with FASTQ

Yeast data

Working with some yeast ChlP-seq FASTQ data:



# Create a $SCRATCH area to work on data for this course,
# with a sub-direct[lory for pre-processing raw fastq files
nkdir -p $SCRATCH core_ngs/fastq_prep

# Make synbolic links to the original yeast data:

cd $SCRATCH core_ngs/fastqg_prep

In -s -f $CORENGS/ yeast _stuff/Sanpl e_Yeast LOO5_R1. cat.fastq. gz
In -s -f $CORENGS/ yeast _stuff/ Sanpl e_Yeast _L0O05_R2. cat.fastqg. gz

# Copy over a small FASTQ file
cd $SCRATCH core_ngs/ fastqg_prep
cp $CORENGS/ mi sc/small.fq .

ATACseq data for MultiQC

Get some FastQC reports for MultiQC:

nkdir -p $SCRATCH core_ngs/ mul tiqc/fqc. atacseq
cd $SCRATCH core_ngs/ mul tiqc/fqc. atacseq
cp $CORENGS/ mul tigc/fqc. atacseq/ *. ht

FASTQ files for cutadapt

For command-line cutadapt exploration:

cd $SCRATCH core_ngs/fastqg_prep

cp $CORENGS/ human_st uf f/ Sanpl e_H54_mi RNA_L004_R1. cat.fastq.gz .

cp $CORENGS/ human_st uf f/ Sanpl e_H54_m RNA_LOO5_R1. cat.fastq.gz .

zcat Sanpl e_H54_mi RNA LO04_R1.cat.fastq.gz | head -2000 > mi RNA test.fq

For batch cutadapt processing:

nkdir -p $SCRATCH cor e_ngs/ cut adapt

cd $SCRATCH cor e_ngs/ cut adapt

cp $CORENGS/ human_st uf f/ Sanpl e_H54_m RNA_L004_R1. cat.fastq.gz .
cp $CORENGS/ human_st uf f/ Sanpl e_H54_mi RNA_LOO5_R1. cat.fastq.gz .
cp $CORENGS/ yeast _stuff/ Yeast _RNAseq_L002_R1.fastq.gz .

cp $CORENGS/ yeast _stuff/ Yeast _RNAseq_L002_R2.fastq.gz .

cp $CORENGS/t acc/ cuta. cnds .

Alignment workflow

Alignment workflow setup

Starting files:

# FASTA (for building references)
nkdir -p $SCRATCH core_ngs/references/fasta
cp $CORENGS/ ref erences/*.* $SCRATCH core_ngs/ref erences/ fastal

# FASTQ (to align)

nkdir -p $SCRATCH core_ngs/alignment/fastq
cp $CORENGS/ al i gnment / *fastq. gz $SCRATCH cor e_ngs/ al i gnment / f ast g/

References

Get a copy of all references we build in the exercises (including FASTA):



nkdir -p $SCRATCH core_ngs/references
rsync -ptlvrP $CORENGS/ r ef erences/ $SCRATCH core_ngs/references/

BWA PE alignment of yeast data

To jump into aligning PE yeast data with BWA

# Pre-built references
nkdir -p $SCRATCH core_ngs/references
rsync -avrP $CORENGS/ r ef erences/ $SCRATCH core_ngs/ref erences/

# FASTQ (to align)
nkdir -p $SCRATCH core_ngs/alignment/fastq
cp $CORENGS/ al i gnment / *f astq. gz $SCRATCH cor e_ngs/ al i gnment / f ast g/

# Alignnment directory

nkdir -p $SCRATCH core_ngs/ al i gnment/yeast _bwa
cd $SCRATCH core_ngs/ al i gnnent/yeast _bwa

In-s -f ../fastq

In-s -f ../../references/bwa/sacCer3

nmodul e | oad biocontainers # takes a while

nmodul e | oad bwa
nodul e | oad santool s

samtools manipulation of aligned yeast data

To jump into post-alignment manipulation of the yeast_pairedend.bam with samtools:

nkdir -p $SCRATCH core_ngs/ al i gnment/yeast _bwa
cd $SCRATCH core_ngs/ al i gnment/ yeast _bwa
cp $CORENGS/ cat chup/ yeast _bwa/ yeast _pai r edend. bam .

nmodul e | oad biocontainers # takes a while
nodul e | oad santool s

# |If the sorted, indexed BAMis needed:
cp $CORENGS/ cat chup/ yeast _bwa/ yeast _pai redend. sort* .

SAMTools and BEDTools
Setup for samtools

Setup for samtools exercises

nkdir -p $SCRATCH core_ngs/sant ool s
cd $SCRATCH cor e_ngs/ sant ool s
cp $CORENGS/ cat chup/ f or _sant ool s/ * .

nodul e | oad bi ocontainers # takes a while
nodul e | oad santool s
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