NEBNext Immune Sequencing data analysigser guide

PRESTO tool introduction

The NEBNextImmune Sequencing data analysisrkflow is based othe pRESTOtool suite
the Repertoire Sequencing TOoIRRESTOperforms all stages of raw sequence processing
prior to alignment against reference germline sequep&&sSTOis flexible and customizable
and iscomposed of multiple modules. This tutorial is meant todrmeiseand allow you to
undestand andun an examplavorkflow that is configured for the standard NEBN&ximune
Sequencing workflowFor amoredetailed tutorial please consider readingpRESTOtutorial.

In an example of allumina MiSeq paiedend2x300cyclerun, Figure l(adapted from pResto
documentatioirfigure9 shows the read schematitach read was sequenced from one end of the
target cDNA so that the two reads together cover the entire variable cd@@R and TCR.

The V(D)J reading frame proceeds from the start of read 2 to the start of read 1. Read 1 is in the
opposite orientatiofreverse complement), contains a partiak@ion, and i800nucledides in

l engt h. Read 2 contains the 56RACE templ ate
preceding it and i800nucleotides in length.
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Figure 1. NEBNext Immune Sequencing éibfread schematiexampleof a run withlllumina
MiSeq paiedend2x300 reads.
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https://presto.readthedocs.io/en/stable/index.html

pPRESTO workflow overview

oo

. Quality filter : remove reads with mean Phred quality sc¢@®dess tharauser defined

sensitivevalue(set to 20%)

Removeprimers: remove PCR primers and annotate reads with UMI (miximum
allowable error rateet to 20%)

UMI consensug: generate consensasquences for each UMarcodeby multiple
alignment

Sequence assembiyasssemble pairedeads orthe UMI consensus it a long sequence
(by default, when the reads do not intercept each other, the full fragarebtinferred
usinglgBlast)

Filters: quality-filtersequences

Final repertoire: obtain the final repertoire output that can be used for \lipdraent
toolslike IgBlast Only uniquesequencewith more tharN (set to 2) representative reads
areused in downstream analysis.

*Troubleshootingonsensugeneration

Workflow parameters have beeelected based on our experience with lllumina MiSeq
instruments and V3 reagent ki&inceeach experiment accumulates experimental errors
differently, the parametersnayrequire tuningpased orthefollowing factors.
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Filter reads if there is a high rad&€ mismatches between UMls in a UMI consensus
(maxerror parameter).

Filter reads thatlo not share common primers within a UMI consensus grprgon(is
parameter).

Align C-regions to a @nternalRegions.fasta file, filtering for no more than 30% errors
andlimited to 100 nucleotides.

The annotation specifying the number of raw reads used to build each sequence, is
updated to the minimum of Fwd and Rev reads.

Duplicate sequences, shy the sameonstant region, are removed.

Sequences with more than n (20)'"are also removed.

For more UMI consensus troubleshooting details, pleasethe plRESTO tool webpage for
UMI consensu®r the following reference.

Dysregulation of B Cell Repertoire Formation in Myasthenia Gravis Patients Revealed
through Deep Sequencing.

Vander Heiden JA, et al.

J Immunol. 2017 198(4):146D473. doi:10.4049/jimmunol.1601415.


https://presto.readthedocs.io/en/stable/workflows/VanderHeiden2017_Workflow.html#generating-umi-consensus-reads

How to usethe pRESTO workflow via Galaxy

NEB has implemented pRESTO workflow orGalaxyfor an easy start to usersimmune
sequencing data analysis. Galaxyn open source, wdiased platform for data intensive
biomedical resarch.New users to Galaxy can follow tiBalaxy Tourdo startlearningthe
platform. ThepRESTO workflowpublished by NEBn Galaxy can be fourtaere

1. Import files before running pPRESTO workflow

Input files for running pPRESTO and example dataset can be founckatarple history
published by NEB. Follow the steps below to import your own files.

1.1Create a new history and upload fastq filgs the history.
History c+me

search datasets e 0

NEBNext Immune Sequencing
example data_Mouse

2 shown

1.46 GB e
2: Mouse-IG-TCR.2.fastq @ & %X
1: Mouse-IG-TCR.1.fastq @ & X

1.2 Select allof the fastq filesusing the check buttorlickt h Eor dil selecteé 6 button
and choos@uild List of DatasePairs.
History c+O%

search datasets 0 0

NEBNext Immune Sequencing
example data_Mouse

2 shown

: 1.46 GB »e
History S4+me
search datasets 9 o Al None For all selected... ~
NEBNext Inmune Sequencing 2:Mous  Hide datasets
Unhide datasets
example data_Mouse e
2 shown Delete datasets
Undelete datasets
1.46 GB »e
Permanently delete datasets
Al None For all selected... = Build Dataset List

Build Dataset Pair

2: Mouse-1G-TCR.2 fastq Build List of Dataset Pairs

1: Mouse-IG-TCR.1.fastq Build Collection from Rules


https://usegalaxy.org/
https://usegalaxy.org/tours
https://usegalaxy.org/u/bradlanghorst/w/presto-nebnext-immune-seq-workflow-v320
https://usegalaxy.org/u/chensong/h/nebnext-immune-sequencing-example-datamouse

1.3 Enter the filters for forward and reverse fastq files, cicko-pair, type the name of the
collection check thaeach R1 and Rare correctly paired, araick Crede list.

Create a collection of paired datasets

Collections of paired datasets are ordered lists of dataset pairs (often forward and reverse reads). These collections can be passed to tools an... ™

1 unpaired forward - 1 filtered out Clear Filters 1unpaired reverse - 1 filtered out

Mouse-IG-TCR.1.fastq Pair these datasets Mouse-IG-TCR.2 fastq

0 pairs Unpair all

Collections of paired datasets are ordered lists of dataset pairs (often forward and reverse reads). These collections can be passed to tools an... v

0 unpaired forward - 0 filtered out Clear Filters 0 unpaired reverse - 0 filtered out

Auto-pair

1fastq 2.fastg

No datasets were found matching the current filters.

1pairs Unpair all
Mouse-IG-TCR.1.fastqg < |Mouse-IG-TCR. | € Mouse-IG-TCR.2.fastq

Hide original elements? Remove file extensions?

Name| [ Mouse-1G-TCR| I }

Create list




History S24+me
search datasets (7] x]

HEBMext immune
Sequencing example
data_Mousea

3 ahawm

146 GB F -

3: Mouse-1G-TCR *®
a st of pairs with 1 item

2: Mouse-1G-TCR.2 fastq & # X

1: Mouse-1G-TCR1fastg & # X

1.4Import input files required to run pRESTO. The input files have been uploaded onto the
example histonas file numbed-7. The files can be copied a new history or
downloaded to local computéffo copy the files to aserhistory,click view all hstories
and clickSwitch toto make thalestination history current, then select the files to be
copied and drag them to the current history.

= Galaxy Analyze Data Workflow Visualize ~ Shared Data ~

search histories 0 search all datasets 0 0
Current History - Switchto =
User new history NEBNext Immune Sequencing
example data_Mouse

g (empty) »e 7 shown

History =+ ﬂlﬁ\ 1.46 GB ve

search datasets e 0 View all histories search datasets e e
search datasets 00

NEBNext Immune Sequencin:
< 9 I Drag datasets here to copy them to the current history I

example data_Mouse Al Mone
7 shown o This history is empty For all selected... ~
LLClGE »e 7: Immune_mouse_Ref.fasta
7: Immune_mouse_Ref fasta @ &% 6: IS_Mouse_C-Region.txt
6:15_Mouse_C-Region.txt ® 4% 5: IS_Mouse_R2_Primers.txt
5:1S_Mouse_R2_Primers.txt @ F % 4:1S_Mouse_R1_Primers.txt
4:1S_Mouse_R1_Primers.txt [OW 48 4 D 3: Mouse-IG-TCR

a list of pairs with 1 item
M -IG-TCR x
a Iist::;s;irfwi?h 1 item [ 2: Mouse-1G-TCR. 2 fastq
2: Mouse-IG-TCR.2.fastq [OW 2 4 D 1: Mouse-1G-TCR.1.fastq
1: Mouse-1G-TCR.1.fastq [OW I 4

2. RunthepRESTO workflow
2.1. Importthe NEB pRESTO workflowto your Galaxy account.



https://usegalaxy.org/u/chensong/h/nebnext-immune-sequencing-example-datamouse
https://usegalaxy.org/u/bradlanghorst/w/presto-nebnext-immune-seq-workflow-v320

2.2. Activatethe historycontaining your data and input fileSlick Workflow on the top
menuandchose thdrun Workflowbutton next to the pRESTO workflow

Analyze Data Workflow Visualize~ SharedData~ Help~ User~ & 588
History c+Od
Search Workflows + Create X Import
search datasets e 0
Name Tags Updated Sharing Bookmarked

NEBNext Immune Sequencing

v imported: pRESTO NEBNext Immune Sequencing 3 minutes @ Sommgle istory_Mouss_na

Kit Workflow v3.2.0 » ago ﬁ PRESTO

README: Example workflow for processing NEBNext 7 shown, 2 hidden

Immune Sequencing data with pRESTO. CHANGES:

v3.1.0: Copied from pRESTO Abseq Workflow v3 1.46 GB ®»e
(Collections). Auto re=layout for clarity. v3.1.1: Try to

fix workflow issue where it stops after pRESTO

FilterSeq without errors in Ul. Change 2 pRESTO 9: Immune_mouse_Ref.fasta @ " x
FilterSeq tools right after seqtk to: generate detailed

log = yes. v3.1.2: Try to fix issue with all pRESTO 8:1S_Mouse_C-Region.txt @4 x
Parselog tools failing. Add missing values for -f

option to all pRESTO ParselLog tools using 7: 1S_Mouse_R2_Primers.txt [OW 2 4
PrestoV5.3_AbSeqV3_html.sh as a template. v3.1.3:

Try to fix workflow issue where it stops after it after 6: IS_Mouse_R1_Primers.txt OV 2 4
pRESTO MaskPrimers without errors in Ul. Change

MaskPrimers, BuildConsensus, AssemblePairs, mask 5: Mouse-IG-TCR x
primer sequences tools to: generate detailed log = a list of pairs with 1 item

yes. v3.1.4: Try to fix workflow issue where it stops

after it after pRESTO FilterSeq without errors in UL 2: Mouse-IG-TCR.2.fastq oW A
Change AssemblePairs, mask low quality bases tools

to: generate detailed log = yes (unexpectedly, they 1: Mouse-IG-TCR.1.fastq oW

were not changed in the previous version). v3.1.5:
Change MiGMAP Receptor and Chain from IGH to all
available (IGH-TRD. a total of 7). to fit the current

2.3.RunthepRESTO workflow
1 Fill out Workflow Parameters and History Options
Num Pairs number ofpairedendreads to include in the analysidonsistent
subsamplingnsures that each library has the same power to dietestripts but
selecting a very large number will cause all available reads to be used if that is preferred
Example number: 500000.
Send results to a new histoselectYes or No
1: Inputdataset collectiarselectthe dataset collection in the history
2: R1 Primer FASTAselectinput file IS Mouse R1_Primers in the history
3: R2 PrimeFASTA: selectinput file IS Mouse R2_Primers in the history
4. C-Region FASTA selectinput file IS Mouse C-Region in the history
5: Immune Ref FASTAselectinput file Immune mouse Ref in the history
1 Click theRun Workflowbutton.




Workflow: imported: pRESTO NEBNext Immune Sequencing Kit Workflow v3.2.0 History S+mn

search datasets (27X x]

NEBNext Immune
Sequencing example
history_Mouse_run pRESTO

P Run Workflow

Input Datasets

O = 3: Mouse-IG-TCR

Paired Fastq Dataset Collection

R1 Primer FASTA

7 shown, 2 hidden

146 GB L 2

9: Immune_mouse_Ref.fa @ 4 X

0O O 4:1S_Mouse_R1_Primers.txt i

8:1S_Mouse_C-Region.tx @ & X
t

Read 1 Primer Fasta

R2 Primer FASTA
7:1S_Mouse_R2_Primers. @ & X
txt

D © |5: IS_Mouse_R2_Primers.txt

6:1S_Mouse_R1_Primers. @ ¢ X

Read 2 Primer Fasta txt

C-Region FASTA 5: Mouse-IG-TCR X

a list of pairs with 1item

D O I 6: IS_Mouse_C-Region,txtI

2: Mouse-IG-TCR.2.fastq @ & X
C-Region Fasta
Immune Ref FASTA

1: Mouse-IG-TCR.1.fastq @& x

« 4 ‘ ‘
w v v v ‘

D O I 7: Immune_mouse_Ref.fasta I

Fasta containing known immune sequnces (used to assemble read pairs that do not overlap)

NumReads

decimal 0-0.9999 = fraction of total reads intever 1-N = number of reads

Expand to full workflow form.

3. QC reportand output.
The sequencing reads QC metrics are visualized ipREESTOr AbSeq3 Report
For further reads alignment, the output files includednigue sequencemdUnique
sequences (>=2 reads)n be useds input fovV(D)J alignment tools, for example IgBlast.
An example history after running pRESTO is publishece



https://usegalaxy.org/u/chensong/h/nebnext-immune-sequencing-example-historymouserun-presto

