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WHAT
Modular and universal bioinformatics

! Runs everywhere

Scales by using Streams

"Tries to do one thing well

# Provides highly reusable code and tools
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HOW

" Highly modular 

# Very open community on GitHub

Using Node.js
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" Highly modular 

# Very open community on GitHub

HOW
Using Node.js

Provides native implementation of Streams

! Run same JavaScript code on browser or CLI
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! Run same JavaScript code on browser or CLI

FASTA file format
> X-gene
ATGCGTACTGCATCATG
ACGTACTGCATTCATGC
GTGCTAGGGGTTTACGT

JSON (JavaScript Object Notation)
{ 
“id”: “X-gene”,

  “seq”: “ATGCGTACTGCATCAT
GACGTACTGCATTCATGCGTG
CTAGGGGTTTACGT”
}



! Run same JavaScript code on browser or CLI



JavaScript not suitable for heavy scientific 
computation? 

C++ preferred?

! Run same JavaScript code on browser or CLI



! Run C++ from JavaScript



ORIGIN
During my PhD at 

• Involved in biological web projects that need JS
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• Involved in biological web projects that need JS

• Had to find and get TB of data online

ORIGIN
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Compare genetic diversity of social vs solitary species

https://upload.wikimedia.org/wikipedia/commons/c/ca/Bush_Cockroach.jpg
http://upload.wikimedia.org/wikipedia/commons/d/d3/Coptotermes_formosanus_shiraki_USGov_k8204-7.jpg
http://upload.wikimedia.org/wikipedia/commons/e/e0/Honeybee_landing_on_milkthistle02.jpg
http://upload.wikimedia.org/wikipedia/commons/8/85/WeaverAntDefense.JPG


Maze of data sources



All Insects and Rodents

Had to find and get TB of data online



Social (red) - Solitary (blue)
Had to find and get TB of data online



bionode-ncbi

ftp://ftp.ncbi.nlm.nih.gov/genomes/all/GCA_000188075.1_Si_gnG
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How to get the URLs for genomic dataset?

for example raw data of genome assembly: 

ftp://ftp.ncbi.nlm.nih.gov/genomes/all/GCA_000188075.1_Si_gnG




bionode-ncbi

var bio = require('bionode') 

// Callback pattern 
bio.ncbi.urls('assembly', 'ants', function(urls) { 
  console.log(urls[0].genomic.fna) 
}) 

// Event pattern 
bio.ncbi.urls('assembly', ‘ants’) 
.on('data', printGenomeURL) 

function printGenomeURL(urls) { 
  console.log(urls[0].genomic.fna) 
}) 
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bionode-ncbi

// Pipe pattern 
var ncbi = require('bionode-ncbi') 
var ndjson = require(‘ndjson') 

ncbi.urls('genomes', 'ants') 
.pipe(ndjson.stringify()) 
.pipe(process.stdout) 
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Social (red) - Solitary (blue)
Had to find and get TB of data online



Remove non-wild samples
Had to find and get TB of data online



Remove missing WGS
Had to find and get TB of data online



Remove low coverage
Had to find and get TB of data online



Remove unusable for PSMC
Had to find and get TB of data online



ORIGIN

• Involved in biological web projects that need JS

• Had to find and get TB of data online

• Had to build complicated bioinformatic pipelines
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Readable
Stream

Transform
Stream.pipe(           ) .pipe(              )Writable

Stream

DATA PROCESSING





Data analysis pipeline



ncbi 
.search('sra', 'Solenopsis invicta') 
.pipe(fork1) 
.pipe(dat.reads) 

fork1 
.pipe(tool.extractProperty('expxml.Biosample.id')) 
.pipe(ncbi.search('biosample')) 
.pipe(dat.samples) 

fork1 
.pipe(tool.extractProperty('uid')) 
.pipe(ncbi.link('sra', 'pubmed')) 
.pipe(ncbi.search('pubmed')) 
.pipe(fork2) 
.pipe(dat.papers) 
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bionode-waterwheel

A Streaming Workflow Engine for bioinformatics and other big data 
explorations

const samples = task({ 
  input: { 
    db: 'sra', 
    accession: config.sraAccession 
  }, 
  output: '**/*.sra' 
}, ({ input }) => ncbi.download(input.db, input.accession) ) 

const fastqDump = task({ 
  input: new File('**/*.sra'), 
  output: [1, 2].map(n => new File(`*_${n}.fastq.gz`)) 
}, ({ input }) => shell(`fastq-dump --split-files --skip-technical --gzip ${input}`) ) 

http://github.com/bionode/bionode-waterwheel


BioJS.github.io
WurmLab
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