Q IMMUNE EPITOPE DATABASE
| AND ANALYSIS RESOURCE

IEDB-AR 3.0: The Future of Tools

An integrated analysis platform

Presented by: J. Greenbaum, Bioinformatics Core Director

2021 IEDB User Workshop



Outline

Motivations and vision

Lifecycle of a mhci prediction request
Live demo!

Tool integration (pipelines)

Plans and timeline

2021 IEDB User Workshop



Motivations: Why a redesign?

Site navigation needs improvement

No linkage between/among current tools
Inconsistencies among tools

Outdated layout and aesthetics

We can do better!
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What is the vision?

- A complete re-thinking of the user experience
Users should feel at home and have immediate understanding
Power users should be able to perform complex workflows

- Emphasis on:
- Navigation
Simplicity
Consistency
Integration
Speed

- Drawing upon familiar paradigms
REST APIs
JSON
Jupyter
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Lifecycle of a mhci prediction request
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‘/mhci’ endpoint allows for multiple
predictors and returns request ID

POST

"input_sequence_object_id": "",
"input_peptide_object_id": "",

"input_sequence_text": ">LCMV Armstrong, Prof

"alleles": "HLA-A%02:01,HLA-Ax03:01",
"lengths": "8,9,10,11",
"predictors": [
{
"type": "binding",
"method": "smmpmbec"
+
{
"type": "binding",
"method": "smm"
+
{

"type": "processing",
"method": "immuno",
"max_precursor_extension": 2,
"alpha_factor": 2

{
"type": "immunogenicity",
"position_to_mask": "2,5,9"
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Success! [@)

{
"request_id" 80506465,

"results_uri h //api.iedb get_results/1580506465",

"data": {
"allele_list_id":
"sequence_list_i
"parameter_set_id"
"peptide_list_id": A
"allele_list_uri": tps://api.iedb.org/get_object/1580506466",
"sequence_list_uri "https://api.iedb.org/get_object/1580506467",
"parameter_set_uri": "https://api.iedb.org/get_object/1580506468",
"peptide_list_uri": "https://api.iedb.org/get_object/1580506469",

"request_id": 1580506465,
"error": [

""'sequence 2 contains X in postion 56",
"allele name 'HLA-S-8282' is invalid"



Request status and results retrieved
through ‘get_results/’ endpoint

4€

Waltlng... =22 “https://api.iedb.org/get_results/1580506465"

’
"completed",
"results": {
"columns": [

{ "name": "sequence_number", "type": "int", "source": "core",
{ "name": "peptide", "text", "source": "core", "sort_o
{ "name": "stop", " "source": "core", "sort_order
{ "pame": "start", "type' int", "source": "core", "sort_orde
{ "name": "score", "type": "float", "source": "binding.smm", "
{ "name": "percentile", "type": "float", "source": "binding.sm
{ "name": "allele", "type": "text", "source": “core", "sort_or

"request_id": 1580506465,

"results_ur "https://api.iedb.org/get_results/1580506465",
"warnin !

“error': ;

"status": "queued",

"results": {}

1,
"peptide_table": [

"GQIVTMFEA", 2y 3 y 4.2, "HLA-Ax%02:01",
"VTMFEALPH", "HLA-A%03:01",
"QIVTMFEAL", , "HLA-A%02:01",
"IVTMFEALP", 12 ) "HLA-A%03:01",
"VTMFEALPH", 1 3 ( "HLA-A%02:01", 1
"IVTMFEALP", 12, ¢ .00 6, "HLA-A%02:01",
"MGQIVTMFE", 9, 1, ¢ "HLA-A%03:01",
"“QIVTMFEAL", 11, 3, / "HLA-A%03:01",
"GQIVTMFEA", 1¢ "HLA-A%03:01
"MGQIVTMFE", "HLA-A%02:01",

"request_id": 1580506465,
"results_ur "https://api.iedb.org/get_results/1580506465",

“warning ;
“error" Execution failed for unknown reason. If the issue pe
“status "error",

"results": {}

1

’

llele_confidence_score": [
{"allele": "HLA-A%02:01", "netmhcpan_confidence
{"allele": "HLA-A%03:01", "netmhcpan_confidence":
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Live demo!

Clean and consistent APIs with interactive
documentation:

https://iedb-ar-prototype.lji.org/docs/api/

T cell tool prototype:
https://iedb-ar-prototype.lji.org/t-cell-prediction
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https://iedb-ar-prototype.lji.org/docs/api/
https://iedb-ar-prototype.lji.org/t-cell-prediction

Pipelines will allow for tool integration

fasta file with 12 »

proteins

1,500 top predicted
binders

= e .

Identify related hits in
other species

vgLsLrvgY
HOGISYL | ILBGISOTSL 03861
FLOESIDEY FELDERIGEY  0J8TILL
oSy
MMPEIIIL RLEEEIMIIL 022583
SUIKTIFRG STITIgNEV 0216778
EILETAS  ATLEIAGRSY  02i0aTH
mgEvsELL

SITGRIETA SIPSFTLITA 95003

20 uaav208 77 85 10 SIAPEGHONY RIAPGHVNY RTAPBOHW 014527
1 A A0 BIE G710 GTVTEKLFY GYEKLEPY  GTOYERLGRY 03254

14,053 peptide:MHC
binding predictions

126 peptide clusters
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Plans and timeline

Other planned features
- APl access packages
Customizable output formats
Data and pipeline shareability
Curated pipelines

High performance cluster backend and queuing system

Key dates

3 step pipeline support — Early 2022
Cluster backend and beta release — Mid 2022
Remaining tools to follow

2021 IEDB User Workshop
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IEDB AR Redesigh Team

Lead developers
Front end: Kevin Kim
Back end: Zhen (Jason) Yan

Core contributors
Haeuk Kim
Brendan Ha

Anais Gambiez

Systems architecture
Jason Greenbaum

Project owner
Bjoern Peters

2021 IEDB User Workshop

UI/UX consultants
Ali Haskins-Lisle
Joe Gabbard

Project management
Nina Blazeska

Additional contributors
Morten Nielsen

Michael Talbott

Dan Marrama

Apurva Mody
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Backup Screenshots Below

2021 IEDB User Workshop
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IMMUNE EPITOPE DATABASE
AND ANALYSIS RESOURCE

Welcome to the Immune Epitope Analysis Resource!

As a companion site to the Immune Epitope Database (IEDB), this site provides a collection of tools for the
prediction and analysis of immune epitopes.

Announcements

New User? Learn to use the website here!

Appearances &
Events

Type/paste/drag a sequence into this box or click 'Run' to use the example sequence:
>SARS2 spike glycoprotein

MFVFLVLLPLVSSQCVNLTTRTQLPPAYTNSFTRGVYYPDKVFRSSVLHSTQDLFLPFFSNVTWFHAIHVSGTN
GTKRFDNPVLPFNDGVYFASTEKSNIIRGWIFGTTLDSKTQSLLIVNNATNVVIKVCEFQFCNDPFLGVYYHKNN
KSWMESEFRVYSSANNCTFEYVSQPFLMDLEGKQGNFKNLREFVFKNIDGYFKIYSKHTPINLVRDLPQGFSALE

Ex: HLA-A*02:01 0

Additional Resources

API

Benchmarking B Cell Prediction
Predicts antibody epitopes from protein sequences

Downloads Enter Sequence(s)

2021 IEDB User Workshop
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AND ANALYSIS RESOURCE

‘.' IMMUNE EPITOPE DATABASE

T-Cell Prediction - Class | ] & & @

Docs APl Download Tools Cite

>SARS2 spike glycoprotein
MFVFLVLLPLVSSQCVNLTTRTQLPPAYTNSFTRGVYYPDKVFRSSVLHSTQDLFLPFFSNVTWFHAIHVSGTNGTKRFDNPVLPFNDGVYFASTEKSNIIRGWIF
GTTLDSKTQSLLIVNNATNVVIKVCEFQFCNDPFLGVYYHKNNKSWMESEFRVYSSANNCTFEYVSQPFLMDLEGKQGNFKNLREFVFKNIDGYFKIYSKHTPIN
LVRDLPQGFSALEPLVDLPIGINITRFQTLLALHRSYLTPGDSSSGWTAGAAAYYVGYLQPRTFLLKYNENGTITDAVDCALDPLSETKCTLKSFTVEKGIYQTSNF
RVQPTESIVRFPNITNLCPFGEVFNATRFASVYAWNRKRISNCVADYSVLYNSASFSTFKCYGVSPTKLNDLCFTNVYADSFVIRGDEVRQIAPGQTGKIADYNYK
LPDDFTGCVIAWNSNNLDSKVGGNYNYLYRLFRKSNLKPFERDISTEIYQAGSTPCNGVEGFNCYFPLQSYGFQPTNGVGYQPYRVVVLSFELLHAPATVCGPK
KSTNLVKNKCVNFNFNGLTGTGVLTESNKKFLPFQQFGRDIADTTDAVRDPQTLEILDITPCSFGGVSVITPGTNTSNQVAVLYQDVNCTEVPVAIHADQLTPTW
RVYSTGSNVFQTRAGCLIGAEHVNNSYECDIPIGAGICASYQTQTNSPRRARSVASQSIIAY TMSLGAENSVAYSNNSIAIPTNFTISVTTEILPVSMTKTSVDCTMY
ICGDSTECSNLLLQYGSFCTQLNRALTGIAVEQDKNTQEVFAQVKQIYKTPPIKDFGGFNFSQILPDPSKPSKRSFIEDLLFNKVTLADAGFIKQYGDCLGDIAARDL
ICAQKFNGLTVLPPLLTDEMIAQYTSALLAGTITSGWTFGAGAALQIPFAMQMAYRFNGIGVTQNVLYENQKLIANQFNSAIGKIQDSLSSTASALGKLQDVVNQN

1sequence, 1273 aa

Prediction Parameters

Peptide Length 8 9 10 " 12 13 14 15

x
MHC Allele(s) HLA-A*02:01 ‘)

2021 IEDB User Workshop
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Prediction Models(s)

Prediction Method

— MHC Binding X
= IEDB recommended 2020.04 (NetMHCpan EL 4.1) ~
J Notify me when prediction is complete
 run | Rt
& < o =z
Download Share ResetTable Display Columns
Show rows 1to 50 of 2,529 rows Previous ‘T 2 3 4 5 . 51 Next
seq# Y peptide 7 peptide length & start ¥/ end ¥/ allele ¥ netmhcpan_el score &/ , netmhcpan_el percentile </
1 YLQPRTFLL 9 269 277 HLA-A*02:01 0.9712 0.02
1 VLNDILSRL 9 976 984 HLA-A*02:01 0.9385 0.03
1 TLDSKTQSL 9 109 117 HLA-A*02:01 0.9150 0.03
1 RLQOSLOTYV 9 1000 1008 HLA-A*02:01 0.8738 0.05
1 KIADYNYEKL 9 417 425 HLA-A*02:01 0.8646 0.05
1 RLDKVEAEV 9 983 991 HLA-A*02:01 0.8250 0.06

2021 IEDB User Workshop
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AND ANALYSIS RESOURCE

6‘ IMMUNE EPITOPE DATABASE

T-Cell Prediction - Class | ® Y o) @

Docs APl Download Tools Cite

Download as: ENEIe]VM FASTA | Original
>SARS2 spike glycoprotein

MFVFLVLLPLVSSQCVNLTTRTQLPPAYTNSFTRGVYYPDKVFRSSVLHSTQDLFLPFFSNVTWFHAIHVSGTNGTKRFDNPVLPFNDGVYFASTEKSNIIRGWIF
GTTLDSKTQSLLIVNNATNVVIKVCEFQFCNDPFLGVYYHKNNKSWMESEFRVYSSANNCTFEYVSQPFLMDLEGKQGNFKNLREFVFKNIDGYFKIYSKHTPIN
LVRDLPQGFSALEPLVDLPIGINITRFQTLLALHRSYLTPGDSSSGWTAGAAAYYVGYLQPRTFLLKYNENGTITDAVDCALDPLSETKCTLKSFTVEKGIYQTSNF
RVQPTESIVRFPNITNLCPFGEVFNATRFASVYAWNRKRISNCVADYSVLYNSASFSTFKCYGVSPTKLNDLCFTNVYADSFVIRGDEVRQIAPGQTGKIADYNYK
LPDDFTGCVIAWNSNNLDSKVGGNYNYLYRLFRKSNLKPFERDISTEIYQAGSTPCNGVEGFNCYFPLQSYGFQPTNGVGYQPYRVVVLSFELLHAPATVCGPK
KSTNLVKNKCVNFNFNGLTGTGVLTESNKKFLPFQQFGRDIADTTDAVRDPQTLEILDITPCSFGGVSVITPGTNTSNQVAVLYQDVNCTEVPVAIHADQLTPTW
RVYSTGSNVFQTRAGCLIGAEHVNNSYECDIPIGAGICASYQTQTNSPRRARSVASQSIIAY TMSLGAENSVAYSNNSIAIPTNFTISVTTEILPYVSMTKTSVDCTMY
ICGDSTECSNLLLQYGSFCTQLNRALTGIAVEQDKNTQEVFAQVKQIYKTPPIKDFGGFNFSQILPDPSKPSKRSFIEDLLFNKVTLADAGFIKQYGDCLGDIAARDL
ICAQKFNGLTVLPPLLTDEMIAQYTSALLAGTITSGWTFGAGAALQIPFAMQMAYRFNGIGVTQNVLYENQKLIANQFNSAIGKIQDSLSSTASALGKLQDVVNQN

s

2 sequence, 1273 aa

2021 IEDB User Workshop 16



Prediction Parameters

Upload Parameters
Download a JSON file that

includes the parameters set Download Prediction Parameters
Peptide Lengt on this page.

Copy Settings URL

https:/fiedb-ar-prototype-c | [7)

MHC Allele(s) Ex: HLA:

"input_sequence_text": ">SARS2 spike glycoprotein\nMFVFLVLLPLVSSQCVNLTTRTQLPPAYTNSFTRGVYYPDK
VFRSSVLHSTQDLFLPFFSNVTWFHAIHVSGTNGTKRFDNPVLPFNDGVYFASTEKSNITRGWIFGTTLDSKTQSLLIVNNATNVVIKVCEF
QFCNDPFLGVYYHKNNKSWMESEFRVYSSANNCTFEYVSQPFLMDLEGKQGNFKNLREFVFKNIDGY FKIYSKHTPINLVRDLPQGFSALEP
LVDLPIGINITRFQTLLALHRSYLTPGDSSSGWTAGAAAYYVGYLQPRTFLLKYNENGTITDAVDCALDPLSETKCTLKSFTVEKGIYQTSN
FRVQPTESIVRFPNITNLCPFGEVFNATRFASVYAWNRKRISNCVADYSVLYNSASFSTFKCYGVSPTKLNDLCFTNVYADSFVIRGDEVRQ
IAPGQTGKIADYNYKLPDDFTGCYIAWNSNNLDSKVGGNYNYLYRLFRKSNLKPFERDISTEIYQAGSTPCNGVEGFNCYFPLQSYGFQPTN
GVGYQPYRVVVLSFELLHAPATVCGPKKSTNLVKNKCVNFNFNGLTGTGVLTESNKKFLPFQQFGRDIADTTDAVRDPQTLEILDITPCSFG
GVSVITPGTNTSNQVAVLYQDVNCTEVPVAIHADQLTPTWRVYSTGSNVFQTRAGCLIGAEHVNNSYECDIPIGAGICASYQTQTNSPRRAR
SVASQSITAYTMSLGAENSVAYSNNSIAIPTNFTISVTTEILPVSMTKTSVDCTMYICGDSTECSNLLLQYGSFCTQLNRALTGIAVEQDKN
TQEVFAQVKQIYKTPPIKDFGGFNFSQILPDPSKPSKRSFIEDLLFNKVTLADAGFIKQYGDCLGDIAARDLICAQKFNGLTVLPPLLTDEM
TAQYTSALLAGTITSGWTFGAGAALQIPFAMQMAYRFNGIGVTQNVLYENQKLIANQFNSAIGKIQDSLSSTASALGKLQDVVNQNAQALNT
LVKQLSSNFGAISSVLNDILSRLDKVEAEVQIDRLITGRLQSLQTYVTQQLIRAAEIRASANLAATKMSECVLGQSKRVDFCGKGYHLMSFP
QSAPHGVVFLHVTYVPAQEKNFTTAPAICHDGKAHFPREGYFVSNGTHWFVTQRNFYEPQIITTDNT FVSGNCDVVIGIVNNTVYDPLQPEL

DSFKEELDKYFKNHTSPDVDLGDISGINASVVNIQKEIDRLNEVAKNLNESLIDLQELGKYEQY IKWPWYIWLGFIAGLIATVMVTIMLCCM
TSCCSCLKGCCSCGSCCKFDEDDSEPVLKGYKLHYT" ,
"alleles": "HLA-A%02
"peptide_length_range":
9,
10

1,
"predictors": [

“type": "binding",
"method": "netmhcpan_el"

2021 IEDB User Workshop



m /api/v3/mhei MHC | prediction interface api_v3_mhci_create [

accept post request to run the MHC | prediction

Parameters

Name Description

data * required
object
(body)

Edit Value = Model

{

"input_sequence_text": ">SARS2 spike
glycoprotein\nMFVFLVLLPLVSSQCVNLTTRTQLPPAYTNSFTRGVYYPDKVFRSSVLHSTQDLFLPFFSNVTWFHATHVSGTNGTKRFDNPVLPFNDGVYFASTEKSNI IRGWIFGTTLDSKTQSLLIVNNATNVVIKVCEFQFCNDPFLGY
YYHKNNKSWMESEFRVYSSANNCTFEYVSQPFLMDLEGKQGNFKNLREFVFENIDGYFKIYSKHTPINLVRDLPOGFSALEPLVDLPIGINITRFOTLLALHRSYLTPGDSSSGWTAGAAAYYVGYLOPRTFLLKYNENGTITDAVDCALDPLSETK
CTLKSFTVEKGIYQTSNFRVQPTESIVRFPNITNLCPFGEVFNATRFASVYAWNRKRISNCVADYSVLYNSASFSTFKCYGVSPTKLNDLCFTNVYADSFVIRGDEVRQIAPGOTGKIADYNYKLPDDFTGCVIAWNSNNLDSKVGGNYNYLYRLFR
KSNLKPFERDISTEIYQAGSTPCNGVEGFNCYFPLOSYGFQPTNGVGYQPYRVVVLSFELLHAPATVCGPEKKSTNLVKNKCVNFNFNGLTGTGVLTESNKKFLPFQOFGRDIADTTDAVRDPQTLEILDITPCSFGGVSVITPGTNTSNQVAVLYQD
VHCTEVPVAIHADOLTPTWRVYSTGSNVFQTRAGCLIGAEHVNNSYECDIPIGAGICASYQTOTNSPRRARSVASOSIIAYTMSLGAENSVAYSNNSIAIPTHFTISVITEILPVSMTKTSVDCTMY ICGDSTECSNLLLOYGSFCTQLNRALTGIA
VEQDKNTQEVFAQVKQIYKTPPIKDFGGFNFSQILPDPSKPSKRSFIEDLLFNKVTLADAGFIKQYGDCLGDIAARDLICAQKFNGLTVLPPLLTDEMIAQYTSALLAGTITSGWTFGAGAALQIPFAMOMAYRFNGIGVTONVLYENQKLIANQFN
SAIGKIQDSLSSTASALGKLODVVNONAQALNTLVKQLSSNFGAISSVLNDILSRLDKVEAEVQIDRLITGRLOSLOTYVTQOLIRAAEIRASANLAATKMSECVLGOSKRVDFCGKGYHLMSFPQOSAPHGVVFLHVTYVPAQEKNFTTAPAICHDG
KAHFPREGVFVSNGTHWFVTQRNFYEPQIITTDNTFVSGNCDVVIGIVNNTVYDPLOPELDSFKEELDKYFKNHTSPDVDLGDISGINASVVNIQOKEIDRLNEVAKNLNESLIDLOELGKYEQYIKWPWY IWLGFIAGLIAIVMVTIMLCCMTSCCS
CLKGCCSCGSCCKFDEDDSEPVLKGVKLHYT" ,

"alleles": "HLA-A*02:01",

"peptide_length_range

9,

10
v
"predictors": [

NG

"type": "binding",

"method": "netmhcpan el” “
Parameter content type
[ application/json v }

2021 IEDB User Workshop
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Code Details

Ll Response body

"result_id": "1632240204.4435184-phZj47qd",

"results_uri": "https://api-iedb-ar-prototype-dev.lji.org/api/v3/results/1632240204.4435184-phZj47qd",

"warnings": [],

"data": {
"pipeline_id": "a%ef35d9-299b-4ab7-b977-456e3f1££282",
"pipeline_uri": "https://api-iedb-ar-prototype-dev.lji.org/api/v3/pipeline/a%ef35d9-299b-4ab7-b977-456e3£1££282",
"allele_list_id": "1632240204.4322925-nK8qrdZN",
"allele_list uri "https://api-iedb-ar-prototype-dev.lji.org/api/v3/get_object/1632240204.4322925-nK8qrdZN",
"peptide_list_id": "1632240204.4367328-zMtkVISK",
"parameter_set_id "1632240204.4338443-moQPleek”,
"peptide_list_uri "https://api-iedb-ar-prototype-dev.lji.org/api/v3/get_object/1632240204.4367328-2MtkV9ISK",
"sequence_list_id "1632240204.4348943-C4ALKLAN",
"parameter_ set_ur "https://api-iedb-ar-prototype-dev.lji.org/api/v3/get_object/1632240204.4338443-moQPleeK",
"sequence_list_uri "https://api-iedb-ar-prototype-dev.lji.org/api/v3/get_object/1632240204.4348943-C4ALKL4N",
"sequence_list_json_uri": "https://api-iedb-ar-prototype-dev.lji.org/api/v3i/sequence_list_json/1632240204.4348943-C4ALKLAN",
"sequence_list_fasta_uri": "https://api-iedb-ar-prototype-dev.lji.org/api/v3/sequence_list_ fasta/1632240204.4348943-C4ALKLAN"

Response headers

allow: GET, POST, HEAD, OPTIONS
connection: keep-alive
content-length: 1210

content-type: application/json
date: Fri, 22 Oct 2021 21:25:40 GMT
server: nginx/1.14.1

vary: Origin, Cookie
x=-content-type-options: nosniff
x-frame-options: DENY

Request duration

lHHEIHHIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII
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q e A @ https://api-iedb-ar-prototype-dev.lji.org/api/v3/results/1632240204.4435184-phZj47qd @ | g

{
"id": "1632240204.4435184-phZj47gd",
"type": "result",
"data": {
"results": {
"eolumns": [ ..], // 9 ‘tems
"warnings": [],
"peptide_ table": [ ..], // 2520 items
"allele confidence score": []
}!
"input data": {
"pipeline id": "a9ef35d9-299b-4ab7-b977-456e3f1££282",
"pipeline uri": "https://api-iedb-ar-prototype-dev.lji.org/api/v3/pipeline/a9ef35d9-299b-4ab7-b977-456e3f1£f£282",
"allele list id": "1632240204.4322925-nKBgrdiZN",
"allele list uri": "https://api-iedb-ar-prototype-dev.lji.org/api/v3/get object/1632240204.4322925-nK8grdZN",
"peptide list id": "1632240204.4367328-zMtkVISK",
"parameter set id": "1632240204.4338443-moQPleeK”,
"peptide list uri": "https://api-iedb-ar-prototype-dev.lji.org/api/v3/get object/1632240204.4367328-zMLkVISK",
"sequence list id": "1632240204.4348943-C4ALKL4AN",
"parameter set uri": "https://api-iedb-ar-prototype-dev.lji.org/api/v3/get object/1632240204.4338443-moQPleeK",
"sequence list uri": "https://api-iedb-ar-prototype-dev.lji.org/api/v3/get object/1632240204.4348943-C4ALKL4N",
"sequence_list json_uri": "https://api-iedb-ar-prototype-dev.lji.org/api/v3/sequence_ list json/1632240204.4348943-C4ALKL4N",
"sequence list fasta uri": "https://api-iedb-ar-prototype-dev.lji.org/api/v3/sequence list fasta/1632240204.4348943-C4ALKL4N"
}
b
"status": "ready"
}

2021 IEDB User Workshop 20



Upload inputs as JSON

Prediction Parameters

"input_sequence_text": ">SARS2 spike glycoprotein\nMFVFLVLLPLVSSQCVNLTTRTQLPPAYTNSFTRGVYYPDK
VFRSSVLHSTQDLFLPFFSNVTWFHAIHVSGTNGTKRFDNPVLPFNDGVYFASTEKSNIIRGWIFGTTLDSKTQSLLIVNNATNVVIKVCEF
QFCNDPFLGVYYHKNNKSWMESEFRVYSSANNCTFEYVSQPFLMDLEGKQGNFKNLREFVFKNIDGY FKIYSKHTPINLVRDLPQGFSALEP
LVDLPIGINITRFQTLLALHRSYLTPGDSSSGWTAGAAAYYVGYLQPRTFLLKYNENGTITDAVDCALDPLSETKCTLKSFTVEKGIYQTSN
FRVQPTESIVRFPNITNLCPFGEVFNATRFASVYAWNRKRISNCVADYSVLYNSASFSTFKCYGVSPTKLNDLCFTNVYADSFVIRGDEVRQ
IAPGQTGKIADYNYKLPDDFTGCVIAWNSNNLDSKVGGNYNYLYRLFRKSNLKPFERDISTEIYQAGSTPCNGVEGFNCYFPLQSYGFQPTN
GVGYQPYRVVVLSFELLHAPATVCGPKKSTNLVKNKCVNFNFNGLTGTGVLTESNKKFLPFQQFGRDIADTTDAVRDPQTLEILDITPCSFG
GVSVITPGTNTSNQVAVLYQDVNCTEVPVATHADQLTPTWRVYSTGSNVFQTRAGCLIGAEHVNNSYECDIPIGAGICASYQTQTNSPRRAR
SVASQSITAYTMSLGAENSVAYSNNSIAIPTNFTISVTTEILPVSMTKTSVDCTMYICGDSTECSNLLLQYGSFCTQLNRALTGIAVEQDKN
TQEVFAQVKQIYKTPPIKDFGGFNFSQILPDPSKPSKRSFIEDLLFNKVTLADAGFIKQYGDCLGDIAARDLICAQKFNGLTVLPPLLTDEM
TAQYTSALLAGTITSGWTFGAGAALQIPFAMQMAYRFNGIGVTQNVLYENQKLIANQFNSAIGKIQDSLSSTASALGKLQDVVNQNAQALNT
LVKQLSSNFGAISSVLNDILSRLDKVEAEVQIDRLITGRLQSLQTYVTQQLIRAAEIRASANLAATKMSECVLGQSKRVDFCGKGYHLMSFP
QSAPHGVVFLHVTYVPAQEKNFTTAPAI CHDGKAHFPREGVFVSNGTHWFVTQRNFYEPQIITTDNTFVSGNCDVVIGIVNNTVYDPLQPEL
DSFKEELDKYFKNHTSPDVDLGDISGINASVVNIQKEIDRLNEVAKNLNESLIDLQELGKYEQY IKWPWYIWLGFIAGLIATIVMVTIMLCCM
TSCCSCLKGCCSCGSCCKFDEDDSEPVLKGVKLHYT",
"alleles": "HLA-A%02:01
"peptide_length_range

9,
10

)

“predictors": [

“type": "binding",
“method": "netmhcpan_el"

b

“type": “binding",
"method ""'smmpmbec"

“type":
"method

b

"type":
"mask_ "default",
“position_to_mask": "2,5,9"
h
{
“type": "processing",
"proteasome": "immuno",
"tap_precursor": 1,
“tap_alpha": 0.2

2021 IEDB User Workshop

Upload Parameters

Prediction Parameters

Peptide Length

MHC Allele(s)

HLA-A*02:01

Prediction Models(s)

MHC Binding

MHC Binding

MHC Binding

Class | pMHC Immunogenicity

MHC-I Processing
Prediction

Upload Parameters

Prediction Method

IEDB recommended 2020.04 (NetMHCpan EL 4.1)

Prediction Method

SMMPMBEC v

Prediction Method

ANN 4.0 ™

Positions To Mask

1,2,C Terminal (Default) ~

Proteasome Transporter associated with antigen processing
Cleavage
9 Max Precursor 1 Alpha Factor 0.2
immuno v

21



Prediction Models(s)

MHC Binding

MHC Binding

MHC Binding

Class | pMHC Immunogenicity

MHC-I Processing
Prediction

2021 IEDB User Workshop

Prediction Method

IEDB recommended 2020.04 (NetMHCpan EL 4.1)

<

Prediction Method

SMMPMBEC v

Prediction Method

ANN 4.0 v

Positions To Mask

1,2,C Terminal (Default) v
Proteasome Transporter associated with antigen processing
Cleavage
g Max Precursor 1 Alpha Factor 0.2
immuno v
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Email and Job Title

Your job is queued. Please send your email and job title, and we will send you an email when your job has
finished.

Email jgbaum@lji.org

Job Title workshop demo
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&

¢}
Download Share Reset Table

Display Columns.

Show 50 ~|rows 110 50 of 2,529 rows Previous 2 3 4 s 51 Next

seq# peptide start end median binding 5 _el el ann IC50 ann tap mhec processing processing total

7 peptide 7 length 7 7 v allele 7 percentile 7 §) score 7 ) percentile 77 Ic50 7 © percentile 7 vO percentile 77 score 7 ) T score score 7 score 7 score 7 score 7
1 YLQPRTFLL 9 269 277 HLA-A*02:01 0.03 0.9712 0.02 12.2300 0.3 5.3600 0.03 0.13050 1.44 0.38 -0.66 1.83 1.17
1 RLQSLQTYV 9 1000 1008 HLA-A*02:01 0.16 0.8738 0.05 36.5100 0.7 16.6600 0.16 -0.29331 0.84 0.22 -1.27 1.07 -0.20
1 FIAGLIAIV 9 1220 1228 HLA-A%02:01 0.17 0.6414 0.17 20.5300 0.4 10.2900 0.09 0.27206 1.09 0.14 -0.93 1.23 0.30
1 SIIAYTMSL 9 691 699 HLA-A*02:01 0.21 0.5800 0.21 75.4100 1.4 13.5400 0.12 =-0.12935 1.49 0.50 -1.18 2.00 0.81
1 LLFNKVTLA 9 821 829 HLA-A*02:01 0.22 0.8035 0.08 62.8700 1.2 25.4100 0.22 -0.11337 1.02 -0.23 -1.26 0.79 -0.47
1 HLMSFPQSA 9 1048 1056 HLA-A*02:01 0.23 0.7985 0.08 86.9800 1.5 26.3600 0.23 =-0.31433 1.16 =-0.25 -1.71 0.90 -0.80
1 KLNDLCFTNV 10 386 395 HLA-A*02:01 0.24 0.5334 0.24 60.7%900 0.9 15.2700 0.14 0.09610 1.11 0.15 -1.14 1.27 0.12
1 FELLHAPATV 10 515 524 HLA-A*02:01 0.26 0.5132 0.26 132.6800 1.7 20.9800 0.19 0.10010 1.11 0.06 -1.32 1.18 -0.13
1 FVFLVLLPLV 10 2 11 HLA-A%02:01 0.29 0.0245 3.2 17.6500 0.2 32.6400 0.29 0.02996 0.95 0.21 -1.63 1.17 =0.45
1 VLNDILSRL 9 978 984 HLA-A*02:01 0.3 0.9385 0.03 56.4200 1.1 33.5700 0.3 0.03000 1.29 0.43 -1.29 1.72 0.43
1 KIADYNYKL 9 417 425 HLA-A*02:01 0.32 0.8646 0.05 37.2800 0.7 36.1200 0.32 -0.10379 1.67 0.51 -1.20 2.19 0.99
1 YHLMSFPQSA 10 1047 1056 HLA-A*02:01 0.32 0.4392 0.32 1471.7000 10 17.8%00 0.17 -0.43226 1.16 =-0.24 -1.55 0.91 -0.63
1 VVFLEVTYV 9 1060 1068 HLA-A*02:01 0.33 0.7417 0.11 61.4400 1.2 36.5600 0.33 0.12780 0.87 0.25 -1.30 1.13 -0.16
1 RLDKVEAEV 9 983 991 HLA-A*02:01 0.35 0.8250 0.06 58.0000 1.1 38.9500 0.35 0.01617 0.98 0.19 -1.73 1.17 -0.55
1 FTISVTTEI 9 718 726 HLA-A*02:01 0.4 0.3759 0.4 129.8500 2 25.3700 0.22 0.04473 0.92 0.27 -1.67 1.20 -0.47
1 FVSNGTHWFV 10 1095 1104 HLA-A*02:01 0.4 0.2120 0.75 28.5000 0.4 13.1000 0.11 0.29638 1.05 0.17 -1.15 1.22 0.07

2021 IEDB User Workshop
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Select Columns to Display X

Core

seq # the index of sequence
peptide peptide sequence
peptide length The length of peptide
start The peptide's starting point from the sequence
end The peptide's stop point from the sequence
allele one of two, or more, forms of a given gene variant
) peptide index the index of peptide
Binding
median binding percentile The median percentile rank of binding predictions
Binding Netmhcpan_el

netmhcpan_el score binding prediction score which indicates binding affinity
netmhcpan_el percentile The percentile rank generated by comparing the peptide's IC50 against those of a set
of random peptides from SWISSPROT database
Binding Smmpmbec

smmpmbec IC50 binding prediction score which indicates binding affinity
smmpmbec percentile The percentile rank generated by comparing the peptide's IC50 against those of a set of
random peptides from SWISSPROT database
Binding Ann
ann IC50 binding prediction score which indicates binding affinity
ann percentile The percentile rank generated by comparing the peptide's IC50 against those of a set of random
peptides from SWISSPROT database
Immunogenicity

immunogenicity score The higher score indicates a greater probability of eliciting an immune response.
Processing Recommended

proteasome score The scores can be interpreted as logarithms of the total amount of cleavage site usage
liberating the peptide C-terminus.

tap score The TAP score estimates an effective -log(IC50) values for the binding to TAP of a peptide or its N-terminal
prolonged precursors.

mhc score The MHC binding prediction is identical to the Class-I. And the output is -log(IC50) values.

processing score This score combines the proteasomal cleavage and TAP transport predictions.

processing total score This score combines the proteasomal cleavage, TAP transport and MHC binding

predictions.
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Select Columns to Display X

Core

U seq # the index of sequence
peptide peptide sequence
C peptide length The length of peptide
start The peptide's starting point from the sequence
[] end The peptide's stop point from the sequence
allele one of two, or more, forms of a given gene variant
[ peptide index the index of peptide
Binding
median binding percentile The median percentile rank of binding predictions
Binding Netmhcpan_el

[ netmhcpan_el score binding prediction score which indicates binding affinity
netmhcpan_el percentile The percentile rank generated by comparing the peptide's IC50 against those of a set
of random peptides from SWISSPROT database
Binding Smmpmbec

[J smmpmbec IC50 binding prediction score which indicates binding affinity
smmpmbec percentile The percentile rank generated by comparing the peptide's IC50 against those of a set of
random peptides from SWISSPROT database
Binding Ann
[J ann IC50 binding prediction score which indicates binding affinity
ann percentile The percentile rank generated by comparing the peptide's IC50 against those of a set of random
peptides from SWISSPROT database
Immunogenicity

immunogenicity score The higher score indicates a greater probability of eliciting an immune response.
Processing Recommended

[J proteasome score The scores can be interpreted as logarithms of the total amount of cleavage site usage
liberating the peptide C-terminus.

] tap score The TAP score estimates an effective -log(IC50) values for the binding to TAP of a peptide or its N-terminal
prolonged precursors.

[J mhe score The MHC binding prediction is identical to the Class-I. And the output is -log{IC50) values.

[J processing score This score combines the proteasomal cleavage and TAP transport predictions.

processing total score This score combines the proteasomal cleavage, TAP transport and MHC binding

predictions.
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& < o i3
Download Share Reset Table Display Columns
Show rows 1to 50 of 2,529 rows Previous ‘T‘ 2 3 51 Next
median
binding . ann processing
start percentile &/ netmhcpan_el smmpmbec percentile immunogenicity total score ¥/
peptide </ N4 allele v (1] percentile ¥/ percentile 5/ Y score Y @ (6]
YLOQPRTFLL 269 HLA-A*02:01 0.03 0.02 0.3 0.03 0.13050 1.17
RLOSLOTYV 1000 HLA-A*02:01 0.16 0.05 0.7 0.16 -0.29331 -0.20
FIAGLIAIV 1220 HLA-A*02:01 0.17 0.17 0.4 0.09 0.27206 0.30
SITIAYTMSL 691 HLA-A*02:01 0.21 0.21 1.4 0.12 -0.12935 0.81
LLFNKVTLA 821 HLA-A*02:01 0.22 0.08 1.2 0.22 -0.11337 -0.47
HLMSFPQSA 1048 HLA-A*02:01 0.23 0.08 1.5 0.23 -0.31433 -0.80
KLNDLCFTNV 386 HLA-A*02:01 0.24 0.24 0.9 0.14 0.09610 0.12
FELLHAPATV 515 HLA-A*02:01 0.26 0.26 1.7 0.19 0.10010 -0.13
FVFLVLLPLV 2 HLA-A*02:01 0.29 3.2 0.2 0.29 0.02996 -0.45
VLNDILSRL 976 HLA-A*02:01 0.3 0.03 1.1 0.3 0.03000 0.43
KIADYNYKL 417 HLA-A*02:01 0.32 0.05 0.7 0.32 -0.10379 0.99
YHLMSFPQSA 1047 HLA-A*02:01 0.32 0.32 10 0.17 -0.43226 -0.63
VVFLHVTYV 1060 HLA-A*02:01 0.33 0.11 1.2 0.33 0.12780 -0.16
RLDKVEAEV 983 HLA-A*02:01 0.35 0.06 1.1 0.35 0.01617 -0.55
FTISVTTEI 718 HLA-A*02:01 0.4 0.4 2 0.22 0.04473 -0.47
FVSNGTHWFV 1095 HLA-A*02:01 0.4 0.75 0.4 0.11 0.29638 0.07
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AND ANALYSIS RESOURCE

‘.' IMMUNE EPITOPE DATABASE

Cluster B @ @ ]
Docs  API Download Tools  Cite

Enter peptide sequences for clustering. Upload Sequences

>Mus Pep1
LEQIHVLENSLVL

>Mus Pep2
FVEHIHVLENSLAFK
>Mus Pep3
GLYGREPDLSSDIKERFA
>Mus Pep4
EWFSILLASDKREKI
>Mus Pep5b
DGFNTFTILKTDYDN

42 sequence, 732 aa

Sequence Identity 10% 20% 30% 40% 50% 60%  70% 80% 90% 100%

Threshold o

Peptide Length Nno Min No Max
5 10 15 20 25

Cluster Method Cluster-break for clear representative sequence v




Show rows

= & < ] 22 O
Pipe To Download Share Reset Table Display Columns View Graph

Showing from 1 to 50 of 50 rows Previous ‘ 1 ‘ Next

Cluster.Sub-Cluster Number Peptide Number Position Description

n n Alignment n n n Peptide n
1.1 Consensus TFQLMXLYGRXXDLSSDIKEKFAKLCEA - - -
1.1 1 TFQLMVLYGRTKDLSSDIKE———————— 1 Rat Pepl7? TFQLMVLYGRTKDLSSDIKE
1.1 2 e GLYGREPDLSSDIKERFA-———— 6 Mus Pep3 GLYGREPDLSSDIKERFA
1.1 3 e YGREPDLSLDIKEK--————~ 8 Mus Pep7 YGREPDLSLDIKEK
1.1 4 e GRTKDLSSDIKEKFAKLCEA 9 Rat Pep9 GRTKDLSSDIKEKFAKLCEA
2.1 Consensus YDRYVMXHLINXKXGETFQLMXLYGRTK - - -
2.1 1 YDRYVMFHLINFKNGETFQL——=————— 1 Rat Pepl9 YDRYVMFHLINFKNGETFQL
2.1 2 emm———- AHLINEKDGETFQLM=m——mm— 7 Mus Pep9 AHLTINEKDGETFQLM
2.1 I e LINFEKNGETFQLMVLYGRTK 9 Rat Pepl2 LINFKNGETFQLMVLYGRTK
2.1 R NEKDGETFQLMGLY-—-- 11 Mus Pep6 NEKDGETFQLMGLY
3.1 Consensus FXXHIXVLENSLXFKFRIKE - - -
3.1 1 FMQHIDVLENSLGFKFRIKE 1 Rat Pep6 FMQHIDVLENSLGFKFRIKE
3.1 2 FVEHIHVLENSLAFK-——~- 1 Mus Pep2 FVEHTHVLENSLAFK
4.1 Consensus EENGSMRVFXXHIXVLENSL - - -
4.1 1 EENGSMRVFMQHIDVLENSL 1 Rat Pep4 EENGSMRVFMQHIDVLENSL

2021 IEDB User Workshop
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Interactive Cluster Visualization
Visualize a selected Sub-cluster

®
®

L]
¢ ?
o

[
®
L
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IMMUNE EPITOPFE DATABASE
AND ANALYSIS RESOURCE

PEPMatch B & @ &
Docs APl Download Tools  Cite

Input Sequences o)

Ex:

DODEDSEQNIFHFLYR
ADPGPHLMGGGGRAK
EAVELGVELLHAFHT
QLONMLGINPANIGLS
HEVWFFGLQYVDSKG

A

0 saquence, 0 aa

Prediction Parameters !

0 1 2 3 4 5

Select a proteome: Human W

Number of mismatches:

) One match per peptide
® All matches

Include all matches or one match
per peptide:

[ Motify me when prediction is complete

Results will load once step is run

. 31
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b et (4] m
Download Share Reset Table Display Columns
Show |50 v |rows . i
50 v| Showing from 1 to 11 of 11 rows Previous E’ Next
peptide Mutated Index Index Protein
number *  Input Sequence Matched Taxon Species Gene Mismatches Positions start end Existence
LT Y Sequence 5/ 1D 57 kTd LT Protein ID 57 Protein Name 5/ LT W W LT Level' 5/ Source
1l DDEDSKQNIFHFLYR DDEDSEQHIFHFLYR 9606 Homo SFDYEZB A6NHF3.2 Speedy protein 0 [1 260 275 3 unipro
sapiens EZB
1 DDEDSKQNIFHFLYR DDEDSEQMHIFHFLYG 9606 Homo SPDYES AENIY4L.3 Speedy protein 1 [15] 260 275 3 unipre
sapiens ES
1 DDEDSKQNIFHFLYR DDEDSEQNIFHFLYG 9606 Homo SPDYE1 QBNFVS.3 Speedy protein 1 [15] 219 234 2 unipro‘
sapiens El
1 DDEDSKQNIFHFLYR DDEDSEQNIFHFLYR 9606 Homo SPDYEZ2 0495Y8.2 Speedy protein 1] [1 260 275 1 unipro
sapiens E2
1 DDEDSKQNIFHFLYR DDEDSEQNIFHFLYR 9606 Homo SPDYEG POCIO1.2 Speedy protein 1] [1 260 275 1 unipro
sapiens E6
1 DDEDSKQNIFHFLYR DDEDSEQMIFHFLYG 9606 Homo SPDYE2Z1 AOAR494CO086.1 Putative speedy 1 [15] 260 275 & unipro
sapiens protein E21
2 ADPGPHLMGGGGRAK  ADPGPHLMGGGGGAK 9606 Homo SIPRIL3 060292.3 Sig’l‘lal —-induced 1 [13] 243 258 1 unipro‘
sapiens proliferation-

associated 1=
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@ Swa gge r https://api-iedb-ar-prototype-dev.lji.org/swagger?format=openapi

by SMARTBEAR

IEDB-AR API Documentat.on‘Im

[ Base URL: api-iedb-ar-prototype-dev.lji.org/
https://api-iedb-ar-prototype-dev.lji.org/swaggerormat= 0pcnap|

Contact Yan

Schemes

HTTPS v

Filter by tag
api
GET /api/
SET /api/.*
fapi/.*
SET /api/v3

2021 IEDB User Workshop

api_list

api_.*_list

api_.* create

api_vw3_list
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m /api/v3/mhei MHC | prediction interface

api_v3_mhci_create a

accept post request to run the MHC | prediction

Parameters

dﬂtﬂ & required
object
(body)

Description

Example Value | Model

v {
input_sequence_text

string

default: SLYNTVATLYCVHQRIDV

input sequences

input_sequence_format string
default: auto

one of these 4 format: fasta, space separated, named_space_separated, json

alleles

string
default: HLA-A*01:01

input alleles

peptide_length_range

peptide lengths (8-15)

v

integer]

predictors

v {
description:

There are 3 type of predictors "binding", "processing"”, and "immunogenicity".

The available parameters for "binding" are: "type", "method".
The available parameters for "processing” are: "type", "proteasome”, "tap_ precursor”, "tap_ alpha”.
The available parameters for "immuncgenicity" are: "type", "mask choice", "position to mask”.

And this is an example:
"predictors": |

"type": "binding",
"method”: "smmpmbec”

T

{

"type": "binding",
"method”: "smm"

Te

{

"type": "processing”,
"proteasome”: "immuno”,
"tap precursor": 1,
"tap_alpha": 0.2

T

{

"type": "immunogenicity",
"mask choice": "custom",
"position_to mask": "2,5,9"
1

1

Try it out




GET /api/v3/results/{result_id} api_v3_results_read i

Name Description

result_id * required ‘
1632240204.4435184-phZj47qd

string
(path)

Execute Clear |
Responses Response content type | application/json v l
Curl

curl -X GET "https://api-iedb-ar-prototype-dev.lji.org/api/v3/results/1632240204.4435184-phZj47qd" -H "accept: application/json" -H "X-CSRFToken:
fRaTg6FOUQEKOI PSbFJuDDpt eAVeAtbfT 0WsDywNrIbNEAHOY j KZ 2 AuxcOpRMITH"

Request URL

db-ar-prototy, i ults/1632240204.4435184-ph2j47qd

Server response

Code Details

200 Response body

“id": “"1632240204.4435184-phZjdTqd",
"type": "result"”,
"data": {
"results": {
"eolumns": [
{
"name": “sequence number”,
"type": "int",
"hidden": false,
"source": "core”,
"sort_order": 0,
"description”: "the index of sequence"”,
“display name": “seq #",
"default_order": null,
"row_sort priority": null
}l‘
{
"name": "peptide”,
"type": "text",
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