ABSTRACT
0 0 Volmers et al, 2017 defined the "bioinformatics middle class” as being
comprised of competent and informed users rather than tool developers.
Increasingly, these middle class bioinformaticians are being employed in
supporting roles where they can collaborate to advance the research programs
/ / / / 0 0 of multiple principal investigators across an institution to access, manipulate
and analyze large datasets. The daily routine of the middle class
bioinformatician may vary with both individual strengths as well as client and
» - institutional needs but will often comprise a variety of activities. Such activities
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might include delivering trainings, scripting, developing pipelines and curating
databases. Middle class bioinformaticians occupy a similar role to departmental
statisticians and may face some of the same professional challenges; among
0 / Fynjo them, maintaining an active publication record.
"k, A data analysis pipeline is an end-to-end multi-step data management
A solution where the data is not manually inspected between each step. In
contrast, a user interacts with the data at each step of a data analysis workflow.
Either methodological class can take advantage of computer platform
virtualization. The purpose of this presentation is to summarize multiple
research projects where the bioinformatic support was in the form of a pipeline
or workflow with the goal of highlighting differences between these two
approaches. Use of virtualization in different projects is also highlighted.
Workflows have greater real-time flexibility for integrating custom statistics and
outputs whereas pipelines offer greater speed.

THE WORKFLOW
Template for 16S microbiome analysis in R (Callahan et al,, 2016).
Work through template for a single tissue, discarding analyses that don't
apply. Bioinformatician writes custom R scripts to add follow-up analyses

el Pipelines offer shorter
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and extract customized outputs from R objects as requested.
DIC O 0 eMmplate J 10> datla 1ro 0 gle s s The final workflow is applied to each tissue type.
olle N - - - o - aquiested to add - AN 3 - Example R Script for Follow-up Analysis

#The two level taxa sum function takes a prevalence dataframe,
#two taxonomic levels, and the value of the higher taxonomic level

® ® :
adl 10U C c U cU O J i fas arguments and prints a two column dataframe to the console of
ftotal read abundance of all OTUs by the lower level when limiting
~ ~ ~ ~ #the higher taxonomic level by the specified wvalue. Classes
C U U dPH U L0 = #within Firmicutes

two_level taxa sum <- function(p = prevdf, L one = Phylum,
L one id = "Firmicutes",
L two = "Class") {

2SoOPNad C z i =55 10 11 <= substitute(L one)
’ - 11 p2 = subset(p, eval(ll) == L one id)

12 plyr::ddply(p2, L two, function(dfl) {sum(dfl$TotalAbundance)}) }

13

14 #default use case... by Class within Firmicutes

15 two level taxa sum()

16 #by Genus within Clostridiales

® o
}? two level taxa sum(prevdf, Order, "Clostridiales", "Genus")
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- Actinobacteria « The RNAseq pipeline consists of a bash script which accesses raw single-end

reads on the USMARC server by run date, groups across lanes (lllumina
NextSeq), trims adapters with BBDuk, then aligns reads to the genome and
extracts gene count tables for each library with STAR.
* Post-pipeline, the data analyzed with DESeqg?2.
» 18,484 genes expressed at base mean > 5
* Only 4 differentially expressed genes (DEGs) between gilts at the same

D | ovarian stage with different reproductive status (Behavioral Anestrus
and Prepubertal) vs normal cycling gilts
® 2497 DEGs in different epithelial tissues: Luteal (1351 elevated) vs.

Follicular (1146 elevated) olfactory epithelium indicating tissue
expression under hormonal control

A Portion of the RNA-Seq Pipeline Bash Script

#Trim the adaptgrs_mff the nextseq reads for each library

cd Bf{grouped) s& for lib in

do echo "Adapter Trimming sample S$S{1lib}"
/bbmap/bbduk.sh \
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ktrim=r k=23 mink=11 hdist=1 pigz=f unpigz=f overwrite=true tpe tbo
done
#Align reads to the pig genome with STAR

cd B{BBAUE} && for lib in

do echo "Processing sample S{lib}"

STAR —--runThreadN 32 --genomeDir \
--readFilesIn S{1iB} Rl.fq.gz R2.fqg.gz \

--readFilesCommand zcat --outFilterIntronMotifs RemoveNoncanonical \
-—guantMode TranscriptomeSAM GeneCounts \
--outSAMtype BAM SortedByCoordinate \

-—outFileNamePrefix _f

done
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THE VIRTUALIZED PIPELINE

3¢ ' » The pipeline consists of a bash script which accesses raw lllumina reads on
the USMARC server by run date and platform (MiSeq or NextSeq) and

23U processes the data using software in a Singularity container.

B dez0c 'Hits' validated by visualizing in Geneious™.

Validated hits include novel sequences with similarity to bovine astrovirus,

bovine parvovirus, bovine rhinitis virus A and bovine coronavirus.
L1 — A Portion of the Virus Finding Pipeline Bash Script

0
I T [T Ssia e ki 103  ###Screen viral metagenomes against the host database.
; - 104 if [ Sorientation == 'single end' ]; then cd _; hs2p=$ (echo "scale=0; $nprocs*0.75/1" | bc)
: Uzslbo4g4d 105 ; do echo "Screening ${lib} against the host genome"
0 0561508 106 | singularity exec /drvm.simg \

1 e o . o o o0 o 4 o 3 o0 J 107 hisat2 -q -x \
- - ? o o = v 5 o v v ~ 108 -U .fg.gz \
Distance T 03 0§ § % %5 3§ 3 § 3 § § 3 3§ § ¢ 109 -5 -sam —p EUREZEN; done
= = = = = = = = = = = = = = = = 110 elif [ Sorientation == 'paired end' ]; then cd _; hs2p=$ (echo "scale=0; $nprocs*0.75/1" | be)

bra 111 for lib in ; do echo "Screening ${lib} against the host genome"
112 singularity exec /drvm.simg \
113 hisat2 -q -x \

~ ~ . () 114 -1 R1.fg.gz -2 R2.fg.gz \
. . C C 115 -5 .sam -p _; done
116 else echo '"check your orientation parameter, it needs to be single end or paired end"; £i; wait
117
118 ###Extract non-host reads from sam files.
119 cd _; for lib in _; do echo "Extracting non host reads from 5{1ib}"
120 ITsingularity exec /drvm.simg \

[ A . [ D 121 reformat.sh in .sam \

122 out nohost.fq unmappedonly primaryonly overwrite=true; done
123
124 ###Run drvm
125 for l1lib in ; do echo "Running drVM on ${1lib}"
. - a 126 | SINGULARITYENV MyDB \
127 singularity exec /drvm.simg \
128 drVvM.py -1 nohost.fq -t 8;
129 outpre="myOutput "

C PIPE = d Da (J O © C CJUCE C Udld O C SCI'VE 130 | our=SiiHSaEoNSHEHERES)

131 drvmdir="echo ${out}’

132 mv _ _drvm_crutput; done; rm *.log
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	Pipelines offer shorter run time while workflows allow for custom statistics and outputs.

