Development and Beta-Testing of a
Bioinformatics Pipeline for Metagenomic
Analysis

e MectaSUB o

MetaSub’s goal is to map the urban
microbiome to build a molecular profile The collected samples ¢ CAM p @ @
of cities around the globe. are then sequenced,
http://metasub.org/ using lilumina HiSeq, Core Analysis Modular Pipeline
and analyzed to
develop a genetic and
epigenetic map
detailing the
microbiome in each
participating city.

Global City Sampling Day (gCSD) is
an event that takes place annually
on June 21st. During gCSD, samples
from surfaces in subways, buses,
airports and other well-traveled
public spaces are collected across Easily updated by any software developer

the world’s cities.

Standardized quality control and abundance outputs

Alternative to traditional pipeline

Distributed, long-term development approach

Integrates cutting-edge bioinformatics tools
The MetaSUB bioinformatics working group is developing a

core set of tools that can be run on metagenomes collected
during gCSD and is highly reproducible and extendable.

e L Modules under development:
e Short read quality control
e Short read assembly
Gene catalog

Consensus binning

Short read taxonomy
Assembled virus
characterization

Lauren Mak -
project leader

Braden Tierney -
project leader

e Gene catalog module e

QR code for CAMP

e ORF prediction/annotation using @
Prokka

e Non-redundant ORF clustering using
MMseqs2

e Relative ORF abundance quantification ® Beta—teSt

with our own script

Include rulegraph in the main README.
P Document rules in Snakefile with comments.
q s n a ke m O ke References to {{Cookiecutter.module_slug}} are
- unclear, especially if the meaning of slug is
unknown.
Grmnnotation) Usage of configuration .yaml files is unclear.
Link for fixing cases of dependency conflicts is in
guestion.

orfClustering E:reateRelativeAbundanceScript)

(runRelativeAbundanceScript)
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PazpaboTka n 6eta-TectupoBaHue
6uonHPopmaTMUecKoro namnjanHa Ans
MeTareHOMHOro aHaJsimsa

e MetaSUB o

Llenb MetaSub - cocTtaBUTb KapTy ropoAcKoro
6nomMa onga cospgaHuna MONEKYNAPHOro 3aTeM C06pa|.||.|b|e ‘ CAM P .
npopuns ropono? Nno BCeMy MUPY, YTOObDI 06pasLbl CEKBEHUPYIOTCS
YAy4YLWnTb X AN3anH, PYHKLUOHANBHOCTb U
C ncnoJibaopaHmnemM
BUSIHME Ha 300pOBbe.

lllumina HiSeq 1 Core Analysis Modular Pipeline

aHaJTIM3NPYIOTCA ONA

Fno6anbHbIM AeHb c60pKU Npob B CcocCTaB/ieHuUs CTaHAApPTU3MPOBAHHbIA KOHTPOJIb Ka4yecTBa U BbIXOAHbIE
ropofaax - 3To MeponpusaTme, Kotopoe reHeTU4YeCKoOm u AaHHbIe No nsobunuio
npoBoaunTca exxerogHo 21 nioHd. Bo Bpemq AaNMUNreHeTU4YEeCKou KapThbl

rCr B pa3HbIX ropoaax MUpa cobupatorcs MUKPOBMOMa KaXKaoro AnbTepHaTuBa TPaAULUOHHOMY NannamHy
o6pa3Lbl C NOBEpPXHOCTEN B METPO,

aBTo6ycax, asponopTax n apyrux Jlerkoe pna o6HoBneHUs No6bIM pa3paboTUMKOM
06LLEeCTBEHHbIX MeCTax C MHTEHCUBHbIM nporpamMMHoro obecneyeHus
Tpadukom.

ropoAa-yyacTHMUKa.

PacnpepeneHHbIX, ONIFTOCPOYHbIA Noaxoa K paspaboTke

Pa6ouas rpynna MetaSUB pa3spa6aTbiBaeT OCHOBHOU Ha6op WHTerpaums nepeaoBbiX MHCTPYMEHTOB 6MOMHPOPMaTUKH
MHCTPYMEHTOB, KOTOPbI MOXXET 6bITb MICNOMb30BaH Ha

Ka)kOOM MeTareHomMme, cobpaHHbIM Bo BpeMa gCSD, u
o651apaeT BbICOKON BOCMPOU3BOANMOCTbIO U

pacmMpaeMocCTblo. Mopaynu B cTagumn paspaboTku:

e KOHTpoOsNb KayecTBa
KOPOTKUX pUOoB

e C60pKa KOPOTKUX pUOOB

e KaTanor reHoB

e KOHCEeHCYCHbIN GBUHHUHI

e TaKCOHOMUSA KOPOTKUX

JlopeH Mak, Aotz
BeAyLUMI NpoeKTa e XapaKTepusauma cobpaHHbIX
BMPYCOB

BpanaeH TupHwy,
BeOyLWMM NpoekKTa

e MoayJ/ib reHHOIro Kartasjiora e

QR koa pna CAMP

e NMporHo3sunpoBaHue & aHHoTauua OPC
(OTKpPbITbIX pPaMOK CYUUTbIBaHUSA) C
nomMouwubio Prokka

o Knactepusauma Hemn36bIToUHbIX OPC c
nomMolubio MMseqs2

« KonunyecrBeHHasa oL,eHKa OTHOCUTEJIbHOI o
nsob6umnmna OPC c noMoLLbIO CBOEro Koga

BkntoyeHue rpadumka npasun B ocHoBHou README.
JokyMeHTauunda npasun B Snakefile c koMMeHTapuamu.
JononHeHue oOKyMeHTauum
s n a ke m G ke {{Cookiecutter.module_slug}} c o6bsicHeHneM
3Ha4veHusa slug.
Ncnonb3oBaHMe KOHPUTrypaumnMoHHbIX dpaunos .yaml
HesICHO.
UcnpaBneHue BCrioMoraTesibHOM CCbIJIKU And cfiyyaes
KOHPSINKTOB 3aBUCUMOCTEN.

' orfAnnotation ' -

orfClustering GreateRelativeAbundanceScript)

_iePrefix = glob_wildcards('data/{sequence}.fna’).sequence

# Completion of this gene catalog pipeline is determined by the presence of ORF
rule finaloutput:

: : input:
runRelativeAbundanceScri pt expand( ' {sequence}/{sequence}_prokka.faa', sequence=filePrefix),
expand( ' {sequence}/{sequence}_prokka.ffn', sequence=filePrefix),
sequence uence}.tsv" )
}

expand (™
expand('{ i

Ltsv",
_relati Lesv', =filePre:

# ORFs are predicted and annotated from input contigs by the tool Prokka.

rule orfAnnotation:
— input:
expand('data/{sequence}.fna’,sequence=FilePrefix)
. output:
finalOutput e
*{seq
iz

equence}/{sequence}_prokka.faa',
equence}/{sequence}_prokka.ffn'
shel

prokka --force --outdir {wildcards.sequence} --prefix {wildcards.sequend

.
# Reclondant ORF= having the <ame or '=iwllar: sacuence are! clustered together uicly \) ULI
rule orfClustaring: A\

input:

expand( ' {sequence}/{sequence}_prokka.faa', sequence=filePrefix), z /A\ :
i fix) ~ (

expand( ' {sequence}/{sequence}_prokka.ffn', sequence=filePrefi

.
output:
*{sequence}/{sequence}.tsv'
shell:
s

y—3
eqs createdb data/{wildcards.sequence}.fna {wildcards.sequence}/{uil(

seqs cluster {wildcards.sequence}/{wildcards.sequence}_mmseqsDB {wild:

egs createtsv {wildcards.sequence}/{wildcards.sequence}_mmseqsDB {wi] ¢

# A script is created to calculate relative abundances of non-redundant clustes| lS T

rule createRelativeAbundanceScript:

code=""" .
#!/usr/bin/ thon3 H d H h
ST e e e S M T B m I oward Hughes
e O Medical Institute
v(svs.argvl1l. sep =

import sys
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