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Project Organization and Management for Genonmics

ANYONE in the workshop, please feel free to add any notes here!

Highly recommended read about Tidy Data:
Original paper:  https://doi.org/10.18637/jss.v059.i10
As an online book chapter:  https://r4ds.had.co.nz/tidy-data.html

Link to the spreadsheet to discuss:
https://github.com/datacarpentry/organization-genomics/raw/gh-pages/files/Ecoli_metadata_composite_messy.xlsx

A cleaner version of this spreadsheet (as a TSV formatted file):
https://raw.githubusercontent.com/datacarpentry/wrangling-genomics/gh-pages/files/Ecoli_metadata_composite.tsv

Tenallion Dataset
https://trace.ncbi.nlm.nih.gov/Traces/study/?acc=SRP064605


How to open a comma-separated CSV in Excel:

File --> New (don't open the CSV file yet!)

On Mac:
File --> Import
select your file.
select "Delimited".  Click Next.  Then check "Comma"

On Windows:
On the Data ribbon, select Import from Text
select "Delimited".  Click Next.  Then check "Comma"

o   Consider the NCBI SRA Toolkit: github.com/ncbi/sra-tools/wiki

https://it.rutgers.edu/cloud-services/ 


Data link ftp://ftp.ensemblgenomes.org/pub/release-37/bacteria/species_EnsemblBacteria.txt


Blue sticky:  Something good and/or something you learned
Yellow sticky:  A point of confusion and/or something to improve


Introduction to Cloud Computing

Please "claim" a virtual machine by typing your name next to it:

ec2-54-89-58-88.compute-1.amazonaws.com Mayra Tuiche
ec2-54-86-99-216.compute-1.amazonaws.comPranita Hanpude
ec2-54-86-52-147.compute-1.amazonaws.comHiep
ec2-54-86-192-130.compute-1.amazonaws.comH elen Stott
ec2-54-227-158-163.compute-1.amazonaws.com Vik
ec2-54-210-92-45.compute-1.amazonaws.com Mukti
ec2-54-210-25-114.compute-1.amazonaws.com Hoa V
ec2-54-175-200-230.compute-1.amazonaws.com Lindsey Hauff
ec2-54-175-162-251.compute-1.amazonaws.com Natalia 
ec2-54-172-116-250.compute-1.amazonaws.com Cassandra Spector
ec2-54-152-199-205.compute-1.amazonaws.com Eduardo Troian
ec2-52-90-173-161.compute-1.amazonaws.com Nydia Chang
ec2-44-212-5-240.compute-1.amazonaws.com Safreen Sain
ec2-44-211-145-172.compute-1.amazonaws.com Alex Pamfilie
ec2-44-204-22-190.compute-1.amazonaws.comElissa
ec2-44-203-57-106.compute-1.amazonaws.com Evan DaPrano
ec2-44-203-115-164.compute-1.amazonaws.com  Lara Brindisi
ec2-44-202-42-106.compute-1.amazonaws.com Nora Jaber
ec2-44-201-212-62.compute-1.amazonaws.com Alex Barrett
ec2-35-171-19-3.compute-1.amazonaws.com
ec2-35-170-201-159.compute-1.amazonaws.com Nellie
ec2-34-238-53-111.compute-1.amazonaws.com
ec2-34-238-40-71.compute-1.amazonaws.comNikita Amin
ec2-34-207-94-177.compute-1.amazonaws.com Yulei Tao
ec2-34-205-127-148.compute-1.amazonaws.com Labenyimoh Patrick
ec2-34-203-204-138.compute-1.amazonaws.com ----
ec2-34-201-131-209.compute-1.amazonaws.com
ec2-3-95-203-97.compute-1.amazonaws.com
ec2-3-93-242-94.compute-1.amazonaws.com Ava
ec2-3-88-165-178.compute-1.amazonaws.com margaret whedon
ec2-3-86-145-203.compute-1.amazonaws.com
ec2-3-85-146-203.compute-1.amazonaws.com Noah Mac
ec2-3-84-235-66.compute-1.amazonaws.com Rob Mattera
ec2-3-84-150-240.compute-1.amazonaws.comVibha
ec2-3-83-83-246.compute-1.amazonaws.com
ec2-3-83-247-244.compute-1.amazonaws.com
ec2-3-83-202-148.compute-1.amazonaws.comElaheh 
ec2-3-82-246-93.compute-1.amazonaws.com Zakiyah
ec2-3-82-176-127.compute-1.amazonaws.com
ec2-18-234-191-155.compute-1.amazonaws.com
ec2-18-212-72-19.compute-1.amazonaws.com Reserved just in case
ec2-18-206-54-237.compute-1.amazonaws.comBruno Abbadi
ec2-18-204-208-65.compute-1.amazonaws.com Reserved just in case 
ec2-107-22-144-240.compute-1.amazonaws.comTrisha
ec2-100-26-193-159.compute-1.amazonaws.com Reserved just in case


Bash Shell / Command Line

Quick reference (feel free to add!!)

pwd - print working directory - where am I?
ls - list files in the current directory (numerous options including: -l = long listing, -h = "humanize" file sizes, -F = indicate folders with a /, -t time-sorted, -a show all files/directories, including hidden, -r reverse sorted)
cd - change directory
mkdir - make directory (-p to make parent directories - for example, mkdir /data/folder1/folder2 will make all of the levels of folders needed)
rmdir - remove directory
clear - clear the screen
mv - move 
cp - copy (-r = recursive) 
rm - remove (-r = recursive)
touch - if the target file doesn't exist, create it as an empty file.  If it exists, update the date/time
head - print the first 10 lines of a file (or use -n 5 to print the first 5 lines, or any other number)
tail - print the last 10 lines of a file (or use -n 5 to print the first 5 lines, or any other number)
less - print the contents of a file, one page at a time (use the space bar to scroll through another page)
more - similar to "less"
man - show the manual page for a command (for example, man ls)
cat - concatenate multiple files (or you can use this to simply print the contents of a file to the output)
> - redirect output to a file; if the file already exists, overwrite it
>> - redirect output to a file and append to the file if it already exists
| - "pipe" the output as input into another command
wc - "word count" - returns the number of lines, characters, words (wc -l gives only the line count)
echo - "print" 
chmod - change read/write/execute permissions (use -r, +r, -w, +w, -x, +x, etc.)
history - history of commands
grep - return lines matching a certain expression (for example, grep ACCGTT myfile.fasta).  There are numerous options for grep (-v return lines NOT containing the expression, -B3 include 3 lines before each match, -A5 include 5 lines after each match, -i case insensitive match)
nano - a file editor
vi - another file editor
basename - return the part of the file name preceding the specified ending (for example, basename myfile.txt .txt will return "myfile")
wget - retrieve content from the world wide web and save as a file
curl - retrieve content from a URL (use curl -O to save as a file)
# - a comment (not executed as code - just a comment for the reader)
gunzip / gzip - GNU unzip/zip .   Options include -k for "keep original file(s)"

for ___ in ___ do ___ done - loop over items
* = wildcard (matches any sequence of 0 or more letters/numbers/characters)
? = matches any single character
$ = evalute the expression (for example, a variable)
() = interpret the contents as a command, not as literal text


Paths:
- starts with /  = absolute path (i.e. the path starts at the root of the directory tree)
- starts with ~  = relative to my home directory (e.g. /home/kerchner or /home/dcuser etc.)
- starts with the name of a folder -- relative to where I am now
- ..  = the parent directory of the current directory
- . = the current directory

Trimmomatic code
trimmomatic PE SRR2589044_1.fastq SRR2589044_2.fastq                 SRR2589044_1.trim.fastq SRR2589044_1un.trim.fastq                 SRR2589044_2.trim.fastq SRR2589044_2un.trim.fastq                 SLIDINGWINDOW:4:20 MINLEN:25 ILLUMINACLIP:NexteraPE-PE.fa:2:40:15

ls
                
for infile in *_1.fastq
do
base=$(basename ${infile} _1.fastq)
trimmomatic PE ${infile} ${base}_2.fastq \
                ${base}_1.trim.fastq ${base}_1un.trim.fastq \
               ${base}_2.trim.fastq ${base}_2un.trim.fastq \
               SLIDINGWINDOW:4:20 MINLEN:25 ILLUMINACLIP:NexteraPE-PE.fa:2:40:15 
                done

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

Ref_genome url

· ftp://ftp.ncbi.nlm.nih.gov/genomes/all/GCA/000/017/985/GCA_000017985.1_ASM1798v1/GCA_000017985.1_ASM1798v1_genomic.fna.gz 


Trimmed files small
https://ndownloader.figshare.com/files/14418248

 bwa mem data/ref_genome/ecoli_rel606.fasta data/trimmed_fastq_small/SRR2584866_1.trim.sub.fastq data/trimmed_fastq_small/SRR2584866_2.trim.sub.fastq  > results/sam_results/SRR2584866.aligned.sam

Run all of  this

cd results
mv sam_results/SRR2584866.aligned.sam sam
mv sam_results/bam_results/SRR2584866.aligned.sorted.bam  bam
samtools view -S -b results/sam/SRR2584866.aligned.sam > results/bam/SRR2584866.aligned.bam
samtools sort -o results/bam/SRR2584866.aligned.sorted.bam results/bam/SRR2584866.aligned.bam


Variant Calling
bcftools mpileup -O b -o results/bcf/SRR2584866_raw.bcf -f data/ref_genome/ecoli_rel606.fasta results/bam/SRR2584866.aligned.sorted.bam
bcftools call --ploidy 1 -m -v -o results/bcf/SRR2584866_variants.vcf results/bcf/SRR2584866_raw.bcf
vcfutils.pl varFilter results/bcf/SRR2584866_variants.vcf  > results/vcf/SRR2584866_final_variants.vcf

Script

set -e #script will exit if an error occurs
cd ~/shell_data/untrimmed_fastq/ #move into untrimmed_fastq/ directory to run script
                
echo "Running FastQC ..." #status message to tell us that we are currently running FastQC
fastqc *.fastq* #run FastQC on all files in current directory with a .fastq extension
                
mkdir -p ~/results/fastqc_untrimmed_reads
#create a new directory for FastQC output files
#-p option for mkdir, if one of the parent directories doesn’t already exist or suppresses errors if the directory already exists

echo "Saving FastQC results..."
mv *.zip ~/results/fastqc_untrimmed_reads/
mv *.html ~/results/fastqc_untrimmed_reads/

cd ~/results/fastqc_untrimmed_reads/

echo "Unzipping..."
for filename in *.zip
        do
        unzip $filename
        done

echo "Saving summary..."
cat */summary.txt > ~/docs/fastqc_summaries.txt


POST WORKSHOP SURVEY LINK:
https://carpentries.typeform.com/to/UgVdRQ?slug=2023-03-13-rutgers 






