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Overview

1. Without the need of writing single line of code, you can simply upload your RNA-Seq fastq.gz files, along
with immunopeptidome raw files (if applicable) to the CGC platform, to (a) profile genetic aberrations, (b)
generate search space, (c) search immunopeptidome, (d) more to come

2. Following sections (please always read a and b first, d/e/f/g requires ¢ or provide your own bam file, j
should be after a-i, k is optional you can use other immunopeptidome workflow):

Set things up

Gene expression

Alignment
Splicing and intron retention

Pathogen
Transposable element
Variants

Gene fusion

HLA typing
summarization

Immunopeptidome analysis
Advanced Usage 1 (predicting and evaluating spectra




Set things up



Step 1: Creating Account

1. Visit https://cgc.sbgenomics.com/home

2. eRA common should work just fine,
otherwise, please follow the links to
create an account using your email

CANCER GENOMICS CLOUD
SEVEN BRIDGES

Login

Log in with eRA Commons

Log in with username and password

New to the CGC? Create an account


https://cgc.sbgenomics.com/home

Step 2: Create a project

A project
has all the
(1) needed
files, (2)
workflows
and (3) tasks
being run

Create a project x

Y Name it

Name

https://cgc.sbgenomics.com/u/li2g2uc/ ¢

& CONTROLLED This project will contain controlled data. @

General information  Advanced settings

Billing group You need a billing account either ideally from your

7 : lab, or you can apply $300 pilot fund

Pilot Funds (i1292uC) * g

e ) (https://www.cancergenomicscloud.org/cgc-apply-fo
Location @ r-collaborative-funds)

AWS (us-east-1) -

Execution settings

(] spotinstances

Spot instances can significantly reduce the cost of your task execution if results are
not needed urgently. Learn more

Reuse

Automatic reuse of precomputed results can significantly reduce the time and cost
of your task execution. Learn more

Cancel




Step 2: Create a project (cont'd)

Create a project x

Name

https://cgc.sbgenomics.com/ufli2g2uc/ &

& CONTROLLED This project will contain controlled data. @
General information  Advanced settings

Network Access settings @

Block network access
Execution within the project won't have netwo

(e) Allow network access 4/ ﬁﬁaw n etWO rk

Execution will have unrestricted network access.
Download Restriction settings @

A Download Restriction settings cannot be modified after the project has been
created.

Download restriction will be applied to all the files that are imported to the project.

D No

Cancel




Step 3: Navigate your project

Data v Public v  Public Proj

Dashboard Files PReMiUM Apps Tasks Data Studio Interactive Apps

Besriotion \ \ \ When running each app fog specific input, you create an instance or task

All the files Apps built from docker
ImmunoVerse Overview containers
Users upload the RNA-Seq raw data, and i i data if available, and use the following pre-built

pipelines to (1) Profile all genetic aberrations, (2) Generate sample-specific search space, (3) Run immunopeptidome
search. You don't need to write any code to finish all the analysis (amazing isn't it). We believe separating each
module can maximize the flexibility in real-world scenarios, we are also working on connecting all dots into a single
workflow in the future.

Tools available

Gene Expression Pipeline (all samples keeping pair order, 10GB RAM each done in 30min)
Alignment Pipeline (all samples keeping pair order, 30GB RAM each done in 5h)
Splicing Intron Pipeline (all samples, 2GB RAM each done in 30min)

Transposable Element Pipeline (all samples, 10GB RAM each in 5h)

Pathogen Pipeline (all samples, 100GB RAM each done in 10min)

Variant Pipeline

6.1 RNA Variant Pipeline (all samples, 2GB RAM each done in 90min)

6.2 VEP pipeline (batch by sample, 5GB RAM each done in 30min)

Gene Fusion Pipeline (batch by both sample and pair-end)

HLA type pipeline

8.1 decompress pipeline (batch by file, 2GB RAM each done in 5min)

8.2 optitype pipeline (batch by sample and pair-end, 20GB RAM each done in 20min)
Summarization Pipeline

10. (optional) bam_to_fastq pipeline

11. (optional) circular RNA pipeline

12. Immunopeptidome Pipeline

12.1 MaxQuant Pipeline

12.2 msconvert pipeline

12.3 Rescore pipeline

12.4 HLA binding pipeline

i

® N

©

deploy_pipelines 6 Interactive Browsers ¢

A Email |
lizgauc EXDEI sharma28
Copy, Write, Execute, Admin Copy
& Manage members
Analysis Q Search

Tasks Data Studio

COMPLETED  rescore_pipeline run - 02-06-25 15:37:21
Submitted by: lizg2uc - Feb 6, 2025 10:37

rescore_pipeline run - 02-06-25 15:09:28
Submitted by: li2zg2uc - Feb 6, 2025 10:09

rescore_pipeline run - 02-06-25 14:53:12
Submitted by: lizg2uc - Feb 6, 2025 9:53

rescore_pipeline run - 02-06-25 14:31:20
Submitted by: li2g2uc - Feb 6, 2025 9:31

FAILED  rescore_pipeline run - 02-06-25 14:12:29
Submitted by: li2g2uc - Feb 6, 2025 9:12



Upload and Download



Upload files

Dashboard Files premium Apps Tasks Data Studio Interactive Apps

18]

Q Search Extension v Tags~v  Paired-endv <

m] Name “

ensembl_protein.fasta
reference |

gencode.v36.annotation.gtf
reference

gene_model.txt
reference

GRCh38.d1.vd1.fa

reference

GRCh38.d1.vd1.gencode.v36.annotation.star-fusion-1.12.0-CTAT-index-archive.tar

“reference

8 hg19_maxquant_combined_txt

deploy_pipelines 6

Interactive Browsers  Settings Notes

B8 New Folder QR FNLRICERAN -
I Public Files l

Easiest way, just drag the Projects -
-
file from your computer Your Computer
Size Extension Task FTP /HTTP
11.36 MiB FASTA - GA4GH Data Repository Service (DRS)
1.29 GiB GTF . Data-focls
Volumes
52.57 MiB TXT -
Import from a manifest file
2.94 GiB FA - Jan. 25, 2025 13:... -
44.87 GiB TAR 12f76e64-e489-... Feb. 02, 202515:... -
- - Gea7ebaa-448b-... Feb. 05, 2025 03... -



Upload files (cont'd)

Add files to "deploy_pipelines"

/

You can use FTP/HTTP,
just paste the file URL, no
folder, paste multiple files’
URL instead

Import from an FTP or HTTP(S) server: ©

Paste the link of the file(s) you want to import

https://genome.med.nyu.edu/public/yarmarkovichlab/ImmunoVerse/normal/
normal_intron.tx{

or Browse files on your computer containing the links

Add tags

Resolve naming conflicts:

Skip v



Download

Dashboard Files pRemiumM Apps Tasks Data Studio

1]

litemselected (F)Copy v ¢ Rename (3 Move

B Name “

{7] gn§g‘ni1‘pilrproteln.fasta
— reference

gencode.v36.annotation.gtf

“rafaranca

Select

= Metadata v

Interactive Apps

@ Edit tags

deploy_pipelines 6

& Download =
\ download
Size
11.36 MiB
1.29 GiB

52.57 MiB

Extension

FASTA

GTF

TXT

Task ID

Interactive Browser

@ New Folder

Created on
Jan. 13, 2025 10:...
Jan. 13, 2025 10:...

Jan. 13, 2025 10:...



Now, Let's copy needed files and workflows from my
project to your project (step-by-step after this slide)

e Transfer all files tagged as reference to your project
e Within which we will find files that are further tagged by
ImmunoVerse data, star hg38 index, , please create
three folders named ImmunoVerse data, star hg38 index,
and moved the corresponding files to these three folders, later, the folder
will be passed as an argument in respective workflows
e After step 2, You will notice that two files are present twice, please
remove the prefix
o 1 hg38.fa ->hg38.fa
o _1 Ensemble protein.fasta -> Ensemble_protein.fasta
e Copy all the workflows/dockers from my project

Sounds tedious, but you only need to set things up once :)



http://hg38.fa

Copy the needed reference files from my project

( ;: Home Projects ¥ Data~ Public Apps ¥ Public Projects Developer v A~ GL
Dashboard Files premium  Apps Tasks Data Studio Interactive Apps test_immunoverse & Interactive Browsers ~ Settings Notes
D B8 New Folder BEFGHRICERAN o
‘ Public Files |
Projects
/ Your Computer
FTP /HTTP

GA4GH Data Repository Service (DRS)
Data Tools
Volumes

Import from a manifest file

Files are the basis of every analysis.

B New folder + Add files v

learn more about different ways to add files.



Copy the needed reference files from my project (cont'd)

Add files to "test_immunoverse"

Q Search for project
deploy_pipelines
NeoVerse_pancancer_2
NeoVerse_development_proj...
NeoVerse_pancancer

Demonstration: Building an App

Please contact me if
you don’t have access
to this project

Q Search Extension v

@] Name “

ensembl_protein.fasta

gencode.v36.annotation.gtf

reference

gene_model.txt

reference

GRCh38.d1.vd1.gencode.v36.annotation.s

“reference
8 hg19_maxquant_combined_txt

hg38.fa

reference

hg38_rmsk_TE.gtf.locind

Tags v Paired-end v  +

Search

) No value

J ImmunoVerse_data
O input

J kraken2_db
reference

[ star_hg38_index

V
Apply

Size

11.36 MiB

1.29 GiB

52.57 MiB

2.94 GiB

44.87 GiB

3.05GiB

564.57 MiB

883.82 MiB

M~

Exten

FASTA

GTF

TXT

FA

TAR

FA

GTF

LOCIN



Copy the needed reference files from my project (cont'd)

Add files to "test_immunoverse"

Q Search for project

deploy_pipelines

Exclude subfolders ()

Q Search

NeoVerse_pancancer_2
NeoVerse_development_proj...

(=]
NeoVerse_pancancer

Demonstration: Building a

Name “

annot.renamed.txt.gz

(OO | immunoVerse_data

annot.renamed.txt.

reference ERLII ﬁﬁ‘a\'}erse_da(‘a" )

blacklist_splicing.txt
{ ImmunoVel
canonical.txt
{ImmunoVerse_data_
chrLength.txt

chrName.txt

reference
reference

chrStart.t:

 reference |
contigs.txt
 reference B

cosmic_prelift.bed.gz

Cimmnaverse_data’

cosmic_prelift.bed.gz.tbi

 ImmunoVerse_data |

ensembl_protein.fasta

]

n

Copy to Project

Path

Files / ImmunoV...

Files / ImmunoV...

Files / ImmunoV...

Files / ImmunoV...

Files [ star_hg3...

Files / star_hg3...

Files / star_hg3...

Files / star_hg3...

Files / ImmunoV...

Files / ImmunoV...

Files / ImmunoV...

Files

M~

Size

10.08

274N

25.59

250N

13.83

65.86

79.69

29.85

136.6¢

1.63 M

43.22

11.36 |

/ g items



Organize a bit (create a folder named ImmunoVerse data and move all
files tagged as ImmunoVerse data to this folder)

Create New Folder

© Folders can't be subsequently renamed.

Name
. ImmunoVerse_data

Path
Files /




Organize a bit (create a folder named ImmunoVerse data and move all
files tagged as ImmunoVerse_data to this folder)

( ;: Home Projects ¥ Data~v Public Apps ¥ Public Projects Developer v A~ @
Dashboard Files pRemiuM Apps Tasks Data Studio Interactive Apps test_immunoverse © Interactive Browsers ~ Settings Notes
D 8 New Folder BEWGEEACERA -
Q Search Extension~v Tags~v <+
-
Search o
o Name = Size Extension Task ID Create
) No value /
@8 ImmunoVerse_data ImmunoVerse_data - - - Feb. 0€
i 0
_2_ensembl_proteqn.fa§§§ O kraken2_db 11.36 MiB FASTA _ Feb. 06
{ reference | | InmunoVerse_data i
1 bll - taiifast i () reference
el e - . 11.36 MiB FASTA g Feb. 0€
{ reference O star_hg38_index
1_h f
b 7”93'8 ’ / 3.05GiB FA = Feb. 0€
re erln;: Apply
ts.
pistitoc : 64 bytes K2D - Feb. 0€
reference | | kraken2_db
normal_erv.txt o 1.37 GiB TXT - Feb. 0€
reference : ;| InmunoVerse_data
normal_intron.txt .
{'reference | | InmunoVerse_data 96.94 miB TXT - Feb. 0€
A
= . 2320 GiB : = Feb. 0€
reference | [ sf
SAlncex, 1.46 GiB - - Feb. OE
{ reference _ | s
li db.txt
Lk el 156 bytes T : Feb. 0€
reference | { immunoVerse_data
lcga.tmp.preift.bed 323.92 MiB BED - Feb. 0€

{'reference | | immunoVerse,_data

64 items



Organize a bit (create a folder named ImmunoVerse data and move all
files tagged as ImmunoVerse data to this folder)

Move

Move 31 selected items?

v # Files _—
» B8 ImmunoVerse_data ‘,

Tags
+ Keep preexisting tags

Add new tags by separating them with enter key

8 New folder




Organize a bit (create another folder named star_hg_index and move all files
tagged as star_hg38 index to this folder)

Move

Move 16 selected items?

v @ Files

» B8 ImmunoVerse_data

» B8 star_hg38_index /

Tags
+ Keep preexisting tags

Add new tags by separating them with enter key

B8 New folder Cancel




Organize a bit (create a folder named kraken2_db, and move all files tagged
as kraken2_db to this folder)

Move

Move 3 selected items?

v @ Files
» B8 ImmunoVerse_data
» B kraken2_db /

» B8 star_hg38_index

Tags

+ Keep preexisting tags

Add new tags by separating them with enter key

8 New folder




Final clean (if applied to you, may not need)
Click the

D Exclude subfolders () fi Ie an d
L — .|
Interactive Apps

x Extension ¥ Tagsv =+ Clear fil!;gname
Dashboard Files Apps Tasks Data Studio

O Name / Files
_1_hg38.fa

_1_ensembl_protein.fasta
se_data :

i reference : :
REFERENCE

3.0 GiB (3,273,481,150 bytes) - Created on May 8, 2025 15:58 (Eastern Day

D Exclude subfolders ()
Metadata Raw View

x Extension ¥ Tags v + Clear filters

Q hg38

O Name
@8 star_hg38_index /

1_hg38.fa




Copy my app/apps

( ‘;> Home Projects ¥ Data~v Public Apps ¥ Public Projects Developer ~

Interactive Apps test_immunoverse © Interactive Browsers  Settings Notes

Q. Search names and description Category: All ¥ Toolkit: All » Language and version: All ¥ Status: Available ¥  Cost Estimator: All ~ (o{-EICKTo Ml 4+ Add apps ¥
Public apps

Projects

Dashboard  Files PREMIUM Apf Tasks Data Studio

My created apps

No apps

No apps with the given search term can be found.

Clear filters




Copy my app/apps

Add apps to test_immunoverse

Q Search Q Search names and description Category: All ¥ Toolkit: All v Language and version: All v

deploy_pipelines 4/Name Type Modified by Modified on « @

NeoVerse_pancancer_2 - o )
b 3 hla_binding_pipeline Tool li2g2uc Feb 06, 2025 13:31

NeoVerse_development_project
>_ rescore_pipeline Tool li2g2uc Feb 06, 2025 10:37

NeoVerse_pancancer

Demonstration: Building an App > 3 msconvert_pipeline Tool li2g2uc Feb 05, 2025 18:28
>_ maxquant_pipeline Tool li2g2uc Feb 04, 2025 18:22
> 3 summarization_pipeline Tool li2g2uc Feb 04, 2025 12:03
>_ STAR-Fusion Build Fusio  Tool li2g2uc Jan 31, 2025 11:33
>_ sBG Decompressor CWL  Tool li2g2uc Jan 27, 2025 16:28
b8 variant_pipeline Tool li2g2uc Jan 26, 2025 11:14
>_ Variant Effect Predictor Tool li2g2uc Jan 24, 2025 16:17
>_ OptiType Tool li2g2uc Jan 24, 2025 15:47
> STAR-Fusion Tool li2g2uc Jan 24, 2025 15:23
>_ alignment_pipeline Tool li2g2uc Jan 24, 2025 14:52
>_ gene_pipeline Tool li2g2uc Jan 14, 2025 14:02
i splicing_intron_pipeline Tool li2g2uc Jan 13, 2025 12:12

> telocal pioeline Tool li2a2uc Jan 13. 2025 12:12

)

op

\



Finished setting things up!!!

Dashboard Files PpREMIUM Apps Tasks Data Studio Interactive Apps

18]
15 items (All selected) 2] Copy v €3 Move = Metadatav  © Edit tags

4 Name

v @8 kraken2_db

v m star_hg38_index

v @8 ImmunoVerse_data

v hg38.fv§m
reference

v ensembl_protein.fasta
reference |

o gencode.v36.annotation.gtf
“reference

o GRCh38.d1.vd1.fa
“reference

o GRCh38.d1.vd1.gencode.v36.annotation.star-fusion-1.12.0-CTAT-index-archive.tar
reference

7 uniprot_reviewed_curated_addition.fasta
reference

o homo_sapiens_vep_112_GRCh38.tar.gz
“reference

= hg38_rmsk_TE.gtf.locind

reference

test_immunoverse @

& Download

Size

3.05GiB

11.36 MiB

1.29 GiB

2.94 GiB

44.87 GiB

14.20 MiB

25.46 GiB

883.82 MiB

Interactive Browsers  Settings

B8 New Folder [EGERIIERGE =

Extension

FA

FASTA

GTF

FA

TAR

FASTA

TAR.GZ

LOCIND

Task ID

12f76e64-e489...

Notes

M~

Create

Feb.

Feb.

Feb.

Feb.

Feb.

Feb.

Feb.

Feb.

Feb.

Feb.

Feb.

0¢

0¢

0¢

0¢

0¢

0¢

0¢

0¢

0¢

0¢

0¢

15 items



Gene Expression

e For any workflow

o Select inputs
o Select reference files

o Specify parameters
o  Specify running instances

e Each workflow will have slightly different requirement, which | will showcase
step by step




Gene expression

orarT - gene_pipeline run - 02-06-25 18:49:10 ~ & Getsupport 1 Discard m

Last update by li2g2uc on Feb. 6, 2025 13:49

~ App: gene_pipeline - Revision:

Task Inputs Execution Settings
Consistent with
Inputs App Settings number Of sam p|e§utput Settings
Batching © off @ # Edit parameters  Show editable v gene_fasta No value
/ isoform_fasta No value

v ensembl_protein & Change Selection — / nuorf. fasta o valus

ensembl_protein.fasta 3 p . tom_result No value
v fastq_gz_files B Change selection Keep |t

outdir

HN19-9674_R1.fastq.gz

HN19-9674_R2 fastq.gz - @ Whether your library

HN20-9844_R1.fastq.gz strand / .

is stranded or not,

Remember, select
file in the order,
sample1 R1,
Kallisto_index sample1_R2,

¥ nuorf % Change selectionA/ sam p|€2_R1 y

nuorf.fasta Samp|62_R2 .

v uniprot_isoform & Change selection /
uniprot_reviewed_curated_addition.fasta o

HN20-9844_R2 fastq.gz no Q no iS alWayS Safe if

you don’t know

HN21-10181_R1.fastq.gz

...and 1 more item

v kallisto_index & Change selection



Gene expression

Spot Instances off O

Spot instances can significantly reduce the cost of your task execution if results are not needed urgently.

Learn more

Memoization (WorkReuse) off @

Each sample take o o
~10GB RAM. s0 N—— R —
three cores will take e

30GB, so try to select
one that has more
than 3 cores and
30GB, any instance
would work

Elastic Disk BETA off Q)

Automatic extension of attached disk space will allow task execution to continue if the original disk capacity becomes insufficient.

Learn more

Instance type

I

APngdefault Custom /

Instancezgot defined, will be automatically selected Select an instance from the list

Take 30mins to finish

This setting overrides’ instance set by the app developer and the instance selection from any previous run of this task. Learn more.

Instance Attached storage (GB) @

15.4xlarge (16vCPUs, 128GB RAM) + 4096 / 1024GB should be SUfﬁCient, but the max
Price: $1.008 per hour yOU can gO to 4096GB



Gene expression

Dashboard Files Apps Tasks Data Studio Interactive Apps

bRAFT  gene_pipeline run - 02-06-25 18:49:10 ~

Last update by li2g2uc on Feb. 6, 2025 13:49
~ App: gene_pipeline - Revision: 6

Task Inputs Execution Settings
Inputs = App Settings
~ ensembl_protein & cores
ensembl_protein.fasta outdir

~ fastq_gz_files & strand
HN19-9674_R1fastq.gz
HN19-9674_R2 fastq.gz
HN20-9844_R1 fastq.gz
HN20-9844_R2 fastq.gz
HN21-10181_R1 fastq.gz

and 1 more item

~ kallisto_index %
kallisto_index

~ nuorf &
nuorf.fasta

~ uniprot_isoform %

uniprot_reviewed_curated_addition.fasta

Show non-default v

3

deploy_pipelines ©

Output Settings =

v gene_fasta %=
HN19-9674_gene fasta
HN20-9844_gene fasta
HN21-10181_gene.fasta

~ isoform_fasta &
HN19-9674 _isoform.fasta
HN20-9844 _isoform.fasta
HN21-10181_isoform.fasta

~ nuorf_fasta &
HN19-9674_nuorf.fasta
HN20-9844_nuorf.fasta
HN21-10181_nuorf.fasta

¥ tpm_result &=
HN19-9674_gene_tpm.ixt
HN20-9844_gene_tpm.txt

HN21-10181_gene_tpm.txt

Interactive Browsers  Settings  Notes

& Get support iy Discard m
Once finishing /

setup, click run

Once done, you will have fasta
(canonical protein sequences with
expressed gene), isoform fasta
(isoform protein that are expressed),
nuorf fasta (cryptic orfs), tpm (gene to
tpm in each sample)



Alignment

Dashboard Files Apps Tasks

compLeTeD - alignment_pipeline run - 01-25-25 18:19:27 ~

Copy this pipeline

Data Studig”Interactive Apps

Executed on Jan. 25, 2025 13:20 by li2g2uc

Spot Instances: Off Memoizatiog@ﬁaugm fObr&aﬁhB sa m\FHter;: SQnyou rmﬂed
« App: alignment_pipeline - Revisior@$1 instance with more than 3 cores and

/ 90GB RAM, will done in 4 hours
Inputs =

v fastq_files &=

HN19-9674_R1.fastq.gz / outdir
HN19-9674_R2.fastq.gz Remember, select

HN20-9844_R1.fastq.gz
HN20-9844_R2 fastq.gz
HN21-10181_R1.fastq.gz

v star_index %=

@8 star_hg38_index

...and 1 more item
v sequence & /
GRCh38.d1.vd1.fa /

App Settings

cores

file in the order,
sample1_RH1,
sample1_R2,
sample2_R1,
sample2_R2...

deploy_pipelines ©

Interactive Browsers ~ Settings Notes

& Getsupport |+ View stats & logs W A =CIELNELT)

Consistent with
number of samples

Show non-default v put Settings = I
Keep it

3 /4
3 HN19-9674_secondAligned.sortedByCoord.out.bam.bai

HN20-9844_secondAligned.sortedByCoord.out.bam.bai
HN21-10181_secondAligned.sortedByCoord.out.bam.bai
v bam &
HN19-9674_secondAligned.sortedByCoord.out.bam
HN20-9844_secondAligned.sortedByCoord.out.oam

HN21-10181_secondAligned.sortedByCoord.out.bam



Splicing and intron retention

cowreten splicing_intron_pipeline run - 01-25-25 22:32:13 ~ & Getsupport o2 View stats & logs

R SNSRIt Each bam take 2GB RAM, you don’t need 40 cores,

Spot Instances: Off Memoization (WorkReuse): Off Price: $1.?F]is Duration:, 41 minu

in case, three files | will select 3 cpus, almost
any instance should work, done in 30 min

~ App: splicing_intron_pipeline - Revision: 0

Inputs = App Settings Show non-default ~ Output Settings =

v bam_files & cores 40 v intron_peptide %
HN19-9674_secondAligned.sortedByCoord.out.bam outdir : HN19-9674_secondAligned.sortedByCoord.out_intron_peptid...
HN20-9844_secondAligned.sortedByCoord.out.bam strand no HN20-9844_secondAligned.sortedByCoord.out_intron_peptid...
HN21-10181_secondAligned.sortedByCoord.out.bam HN21-10181_secondAligned.sortedByCoord.out_intron_pepti...

v gene_model & v intron_result &
gene_model.txt HN19-9674_secondAligned.sortedByCoord.out_intron.txt

v reference % HN20-9844_secondAligned.sortedByCoord.out_intron.txt
gencode.v36.annotation.gtf HN21-10181_secondAligned.sortedByCoord.out_intron.txt

v sequence %= v splicing_result &=
hg38.fa HN19-9674_secondAligned.sortedByCoord.out_splicing.txt

HN20-9844_secondAligned.sortedByCoord.out_splicing.txt

HN21-10181_secondAligned.sortedByCoord.out_splicing.txt



Pathogen

cowpLeTeD  pathogen_pipeline run - 01-25-25 22:38:00 - & Getsupport |+ View stats & logs

Executed on Jan. 25, 2025 17:39 by li2g2uc

Spot Instances: Off Memoization (WorkReuse): Off PrEeagh 3ban-bE%m: 19&@55 RAM’ please a|Way3 Set

B 5 Rt N6~ REVINIGHE O cores=1, each sample takes 10min

Inputs = App Settings Show non-default v Output Settings =

v bam_files & cores 1 v test_report &
HN19-9674_secondAligned.sortedByCoord.out.bam mode pair HN19-9674_secondAligned.sortedByCoord.out_test_report.txt
HN20-9844_secondAligned.sortedByCoord.out.bam outdir 5 HN20-9844_secondAligned.sortedByCoord.out_test_report.txt
HN21-10181_secondAligned.sortedByCoord.out.bam HN21-10181_secondAligned.sortedByCoord.out_test_report.txt

v kraken2_db_dir &=

m kraken2_db



Transposable element

compLeteD  telocal_pipeline run - 01-25-25 22:35:57 ~ & Getsupport & View stats & logs

Executed on Jan. 25, 2025 17:37 by li2g2uc

gh bam take 1OGB RAM if you set cores=3, then

Spot Instances: Off Memoization (WorkReuse): Off Price: 4 hours, 12 mind

you need 3068 RAM, each finishes in 5h

~ App: telocal_pipeline - Revision: 0

Inputs = App Settings Show non-default v Output Settings =

v bam_files & cores 20 v output &=
HN19-9674_secondAligned.sortedByCoord.out.bam outdir . HN19-9674_secondAligned.sortedByCoord.out_TElocal_out.c...
HN20-9844_secondAligned.sortedByCoord.out.bam strand no HN20-9844_secondAligned.sortedByCoord.out_TElocal_out.c...
HN21-10181_secondAligned.sortedByCoord.out.bam HN21-10181_secondAligned.sortedByCoord.out_TElocal_out....

v te_local_gene %=
hg38.knownGene.gtf
v te_local_te &

hg38_rmsk_TE.gtf.locind



Gene fusion

. A bit different, you still should select your fastq.gz
sarcis STAR-Fusion run - 02-06-2!'“1I

Last update by li2g2uc on Feb. 6, 2025 14:11

B o TR e Hnfilons (show you in next slide) so you can batch-run them

Task Inputs  Execution Settings For app settings, you only need to select coding
effect as True, other left as default
Inputs App Settings Output Settings
Batching @ on @© Please al‘g%xgr%ﬁggo%%w% |t'agexv|arge! take ab%tm'lan‘lixgys (2]
run Fusion predictions abridged @
v Input files * © B Change selection Chimeric read filtering parameters: Min non-specific Fusioninspector HTML fusions summary @
Batch by: | File metadata adll multimapping read percentage Fusionlnspector fusion predictions @
This task will be batched by file metagata (Sample ID) )

STAR-Fusion output archive @
and this will create 3 groups.

No value
» Hn19 (2 items) x

Downstream analysis of fusion candidates: Denovo
» Hn20 (2 items) x

reconstruct
» Hn21 (2 items) x
(2]
v CTAT genome lib archive @ & Change selection
No value v

Batch by: None

Downstream analysis of fugion candidates: Examine
GRCh38.d1.vd1.gencode.v36.annotation star-fusion-1.1...

coding effect

(2]
True [ZR4

Downstream analysis of fusion candidates: Extract

1508 you need to properly label about these files ~ *%**" 72 =

No value
No value
No value
No value

No value



Gene Fusion (label them by sample ID and pair-end)

D Exclude subfolders () 8 New Folder REWGLRIECRA -

2items selected 2] Copy ~ €3 Move = Metadata « dittags v & Download =+
Update value O~
Clear values
S Name “ Path Size Extension Task Il
v .'-1,"\‘19-,'967431'1‘35‘("92 Files 192 GiB FASTQ.GZ -~
V) Lo Reetge Files 197 GiB FASTQ.GZ :
e SRARNIEE Files 1.60 GiB FASTQ.GZ -
Files 164 GiB FASTQ.GZ =
HNE-1018 ] Flissa e Files 179 GiB FASTQ.GZ -
[input |
HNEE10181_Rzfasta.ge Files 1.83 GiB FASTQ.GZ =

input |



Gene Fusion (label them by sample ID and pair-end)

Update metadata values *
cuniiy Enter value
Primary site @ Enter value
Disease type @ Enter value
Age at diagnosis @ Enter value
Vital status @ Enter value
Days to death @ Enter value
Sample ID @ [ HN19|
Sample UUID @ Enter value
Sample type @ Enter value
Aliquot ID @ Enter value
Aliquot UUID @ Enter value
Custom metadata
sbg_public_files_category Enter value
species Enter value




Gene Fusion (label them by sample ID and pair-end)

Update metadata values

A You can edit metadata only on files. Read more

Metadata schema

Experimental strategy @ Enter value
Library ID @ Enter value
Platform @ Enter value
Platform unit ID @ Enter value
File segment number @ Enter value
Quality scale @ =
Paired-end @

Reference genome @

1
Investigation @
2

CaselD @ Enter value

Case UUID @ Enter value
Gender @ Enter value

Cancel

By doing that, when you supply all fastq.gz
files, the program will figure out how to pair,
and how to parallelize



Variants (step 1 is to get vcf files)

cowrLeren  variant_pipeline run - 01-26-25 16:14:21 - & Getsupport L View stats & logs
Each file only takes 2GB ram, so based on

this to select the instance, will finish in 2h

Spot Instances: Off Memoization (WorkReuse): Off Price: $2.60 Duration: 1 hour, 40 minutes

Executed on Jan. 26, 2025 11:15 by li2g2uc

v App: variant_pipeline - Revision: 2

Inputs = App Settings Show non-default v Output Settings =

v bam_files & cores 3 v vcf &
HN19-9674_secondAligned.sortedByCoord.out.bam mode pair Ll HN19-9674 _variants.vcf
HN20-9844 _secondAligned.sortedByCoord.out.bam outdir " [l HN20-9844 _variants.vcf
HN21-10181_secondAligned.sorj#édByCoord.out.bam [l HN21-10181_variants.vcf

v sequence %

GRCh38.d1.vd1.fa



Variants (step 2 is to run variant effect predictor)

comeeten  Variant Effect Predictor run - 01-26-25 20:40:30 ~ & Getsupport | View stats & logs [l = et L L]
E 26, 2025 15:40 by li2g2uc
Spot Instances: Off Memoization (WorkR Pr Duration: 27 minutes
~ App: Variant Effect Predictor - Revision: 0
Inputs = App Settings Show all » Output Settings =
v~ Chromosome synonyms © Add 1000 genomes phase 3 global allele frequency @ False Compressed (bgzip/gzip) output © No value
No files selected Add APPRIS identifiers @ False ~ Optional file with VEP warnings and errors © %
~ Custom annotation - BigWig sources only © Add CCDS transcript identifers @ False HN21-10181_variants.vep.vcf_warnings.txt
No files selected Add Ensembl protein identifiers @ False ~ Output summary stats file © %

v Custom annotation sources © GH Variation Represantatitfz S sfiﬁcati False Lt HN21-10181_variants.vep.vcf_summary.html

You can either [J§TTuT o6 VET &t'a time or

No files selected False ~ VEP output file © %

v Fasta file(s) to use to look up reference sequence ebatCh by fl | e Add MANE Select identifiers @ False Ll HN21-10181_variants.vep.vcf
No files selected Add MANE Select or MANE Plus Clinical identifiers @ False

v GFF annotation file © . Add UniProt-as: iagd drabase identifiers © False
No s selcted Using c4.2xlargg Of €O OXIaTGE. Scems that Faise

v GTF annotation file © ea Ch VCf ta keS abQMumcoRMﬂ)oo genomes populations & False

No files selected Add biotype of transcript or regulatory feature @ False
v Input VCF © = Add cDNA, CDS and protein positions (position/length) @ False
|l HN21-10181_variants.vcf Add gene symbols where available © False
~ NCBI BAM file for correcting transcript models © Add genomic HGVS identifiers © False
No files selected Add gnomAD allele frequencies @ False
~ Optional config file © Add gnomAD allele frequencies from genome populations @ False
No files selected Add miRNA report © False
~ Species cache file ©® %= Add reference allele in the output & False
homo_sapiens_vep_112_GRCh38.tar.gz Add transcript support level © False

~ dbNSFP database file © Add transcript version @ False



HLA typing (step 1 is decompress fastq.gz to fastq)

L

. & Gotsupport L Viow st
comreren SBG Decompressor CWL1.0 run - 01-27-25 21:29:01: file: HN21-10181_R1.f... ~ o suppe - et
Executed on Jan. 27, 2025 16:32 by li2g2uc
Spot Instances: Off Memoization (WorkReuse): Off Price: $0.05 Duration: 5 minutes

~ App: SBG Decompressor CWL1.0 - Revision: 0

Inputs = App Settings Show non-default v Output Settings =
v Input Archive File ® & Flatten Outputs @ False ¥ Output Files © &=
HN21-10181_R1.fastq.gz HN21-10181_R1.fastq

You should batch by file so multiple run can
be parallelized, c4.2xlarge should work, will
be done in 10 mins



HLA typing (step 1 is decompress fastq.gz to fastq)

t

cowpLetep  OptiType run - 01-27-25 22:09:29: sample_id: HN19 ~

Executed on Jan. 27, 2025 17:10 by li2g2uc

Spot Instances: Off Memoization (WorkReuse): Off Price: $0.12 Duration: 13 minutes

~ App: OptiType - Revision: 0

Inputs =

v Input file(s) @ &
HN19-9674_R2.fastq
HN19-9674_R1.fastq

Either c4.x2large or c5.4xlarge or
r5.16xlarge, you can specify the pair and
sample and batch by ARP ff&tie%ita

. . . Type of data @
Will be done in 20mins

Show non-default v

rna

& Get support  |o2 View stats & logs W _A=IEGENET])

Output Settings =

v Config output ® =
HN19_config.ini

v Coverage plot © =
Ll HN19.coverage_plot.pdf

v HLA 4-digits results © %=
[l HN19.result.tsv

v HLA 8-digits results © %=
[l HN19.result_type.tsv

v HLA Types ©

HI A_A*N2-N



Summarization (step 1 is to put all the outputs generated till this step into a dedicated
folder, if we call it /result like below)

Dashboard Files premium Apps Tasks Data Studio Interactive Apps deploy_pipelines © Interactive Browsers ~ Settings Notes

@ Root / / (LR + Add files ~ S

75 items (All selected) (7] Copy ¥ 3 Move = Metadatav  ® Edittagsv & Download
M~

8 ’ Name “ Size Extension Task ID Created (
v HN19-9674_gene.fasta 10.75 MiB FASTA add7309e-434... Jan. 14, 2
v HN19-9674_gene_tpm.txt 1.38 MiB TXT add7309e-434... Jan. 14, 2
v HN19-9674_isoform.fasta 5.69 MiB FASTA add7309e-434... Jan. 14, 2(
v HN19-9674_nuorf.fasta 16.18 MiB FASTA add7309e-434... Jan. 14, 2
v HN19-9674_R1.fastq 9.39 GiB FASTQ 88fddae5-1d1e... Jan. 27, 21
v HN19-9674_R2 .fastq 9.39 GiB FASTQ 56da2aal-53fc-...  Jan. 27, 2(
v HN19-9674_secondAligned.sortedByCoord.out.bam 3.94 GiB BAM a198756¢-09ce... Jan. 25, 2
v HN19-9674_secondAligned.sortedByCoord.out.bam.bai 3.96 MiB BAI a198756¢-09ce... Jan. 25, 2
v HN19-9674_secondAligned.sortedByCoord.out_intron.txt 295.28 KiB TXT ba97093b-cc2... Jan. 25, 2
v HN19-9674_secondAligned.sortedByCoord.out_intron_peptide.txt 989.38 KiB TXT ba97093b-cc2... Jan. 25, 2

v HN19-9674_secondAligned.sortedByCoord.out_splicing.txt 7.65 MiB TXT ba97093b-cc2... Jan. 25, 2



Summarization (step 2 is to run summarization pipeline to get all the search space)

COMPLETE

Executed on

Spot Instanc

p summarization_pipeline run - 02-04-25 19:22:35 ~

Feb. 4, 2025 14:22 by li2g2uc

es: Off Memoization (WO&B?@?)WOGs’ghéma be%af@ 48 minutes

~ App: summarization_pipeline - Revision: 6

Inputs =

vdb &

Take 1h to finish
App Settings

outdir

@ ImmunoVerse_data

v intdir &

@8 result

~

& Get support [+ View stats & logs M= [R=[T NI

Keep it

tput Settings =

Show non-default v

v fastas &=
HN19-9674_Abelson_murine_leukemia_virus_UP000147198.f...
HN19-9674_Kirsten_murine_sarcoma_virus_UP000242176.fasta
HN19-9674_Mus_musculus_mobilized_endogenous_polytropic...
HN19-9674_TE_self_translate.fasta
HN19-9674 _intron.fasta

...and 20 more items

Till now, you had sample-specific
aberrations and search space (fastas)



Immunopeptidome analysis (Step 1 is maxquant, you need a folder of all raw files, and a

folder of all fasta as search space)

compLETED maxquant_pipeline run - 02-04-25 23:22:42 -

Executed on Feb. 4, 2025 18:23 by lizg&dways use instance with more than 20
Spot Instances: Off Memoization (@Gﬁ%sa)nﬂf 100GB M Duration: 8 hours, 57 minutes

~ App: maxquant_pipeline - Revision: 4

Take about 5-24 hours
Inputs = App Settings
v fasta_dir & / hla_class
i test_fasta outdir
v immuno_dir & / peptide_fdr
sample_run_name

® test_immuno

technology

& Get support |+ View stats & logs [ _A=GIEGLEET

A folder with all maxquant

tabular results
Show non-default v Output Settings =
1 v output_same_immuno_dir & /
” B8 hg19_maxquant_combined_tx

1

hg19\

orbitrap

You can use specific fdr like 0.01 or 0.05, or
if you want to do rescore later, it requires
whole PSM lists (so fdr=1)



Immunopeptidome analysis (Step 2 is to use msconvert from proteowizard to convert raw to
mzml, it is required for rescoring and visualization)

cowrLeren msconvert_pipeline run - 02-05-25 14:51:27 ~ & Getsupport L2 View stats & logs
Executed on Feb. 5, 2025 09:51 by li2g2uc

Spot Instances: Off Memoization (WorkReuse): Off Price: $0.24 Duration: 8 minutes

P IS SRR - Eovsbi C4.2xlarge should be fine, 10mins

Inputs = App Settings Show non-default ~ Output Settings =
v raw_file & outdir @ i v mzml &

20240110_E_OdinLC_IC_PDX_HD_19.raw 20240110_E_OdinLC_IC_PDX_HD_19.mzML



Immunopeptidome analysis (Step 3 is the rescoring step using ms2rescore)

- IO Find an instance with more than Eié(ls(tBB T —
COMPLETED rescore_pipeline run - Uo0-19- 99 '4 et suppo! iew stats & logs it and rerun
RAM should be safe

Executed on June 15, 2025 15:40 by li2g2uc
Spot Instances: Off Memoization (WorkReuse): Off Price: $0.06 Duration: 3 minutes

~ App: rescore_pipeline - Revision: 20

Inputs = App Settings Show non-default Output Settings =
v input1 © &= mode @ rescore output_mirror_plot No value
@8 hg19_maxquant_combined_txt run_rescore @ False output_ms2pip_prediction No value
v input2 © &= technology @ orbitrap v output_rescore %=
8 test_mzml msmsScans_new.txt

~—

Please put the generated mzML files from last step to a
folder



Immunopeptidome analysis (Step 4 is the HLA binding prediction)

cowriered hla_binding_pipeline run - 02-06-25 19:08:42 - & Getsupport L2 View stats &logs

Executed on Feb. 6, 2025 14:09 by li2g2uc
Spot Instances: Off Memoization (WorkReuse): Off Price: $0.08 Duration: 2 minutes

~ App: hla_binding_pipeline - Revision: 3

Inputs = App Settings Show non-default ~ Output Settings =
v hla_type &= hla_class 1 v output &=
test_hla_type.txt outdir i Unknown file name
sample_run_name test

Just a tab-delimited txt file with two column, raw and hla,
raw should be the raw file name, hla format is like below

A B C D E F

1 raw hla
2 20240110_E_OdinLC_IC_PDX_HD_19 A*02:01,A*03:01,B*18:01,B*44:02,C*12:03,C*07:04

3




Advanced Usage 1

In the manuscript, we showcased that ImmunoVerse wraps MS2PIP spectrum
prediction function to evaluate the neoantigen spectra confidence on the fly, this
function can be achieved through CGC as well, demonstrated in the following
slides



Step 1: predict in silico spectrum for multiple peptides

COMPLETED rescore_ms2pip run - 06-15-25 20:01:33 ~ & Getsupport |+ View stats & logs

Executed on June 15, 2025 16:02 by li2g2uc

Any instance could work, lightweight

Spot Instances: Off Memoization (WorkReuse): Off Price: $0.05 Duration: 5 minutes

~ App: rescore_ms2pip - Revision: 2

Inputs = App Settings Show non-default ~ Output Settings =

v input1 © = mode @ ms2pip_intensity output_mirror No value
[l peptides.csv ~ output_ms2pip_prediction &=

v input2 © Ll ms2pip_prediction_NEVTTEIRF_2.png
No files selected . sl ms2pip_prediction_NEVTTEIRF_2.tsv

ms2pip_prediction_NEVTTEIRF_2.png ~ Ll msZpipgprediction;VTYNYPVHY;Zpng

core_ms2pip run

Mesioa  Rawvew _Pvion Ll ms2pip_prediction_VTYNYPVHY_2.tsv
A B C e MS?PIP prediction for NEVTTEIRF/2
1 'seq charge
2  NEVTTEIRF 2
3 VIYNYPVHY 2 ,
5 N ' |" l \

csv file Ll ok B ley

mz



Step 2: Compare experimental and predicted spectra

cowPLETED rescore_ms2pip run - 06-15-25 20:08:31 - & Getsupport L View stats & logs

Executed on June 15, 2025 16:09 by li2g2uc

ces: Off Memc on (WorkReuse): Off Price: $0.05 Duration: 5 minutes

~ App: rescore_ms2pip - Revision: 2

From last step

Inputs = App Settings Show non-default v Output Settings =
v input1 © = / mass_analyzer ©@ ITMS v output_mirror %
Ll ms2pip_prediction_ NEVTTEIRF_2.tsv mode @ in_silico_spike_in [l mirror_NEVTTEIRF_34195.pdf

v input2 © = scan © 34195 outplit_ms2pip_prediction No value

20240110_E_OdinLC_IC_PDX_HD_19.mzML

mirror_NEVTTEIRF_34195.pdf - # EditMetadata  1Copy > (3 M

You should have NEVTTEIRF
\ Pearson r:0.73
mzml file for each p-value:0.0

raw file cosine:0.8765422105789185




