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Introduction
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Endogenous antigen processing pathway
(class )

CD8* T cell e Antigens generated within
the cell

TCR — Viral particles

— Self proteins

— DRIiPs (Defective
Ribosomal Particles)

© Peptides

MNature Reviews Immunology 11, 823-836 (December 2011) | doi:10.1038/nri3084

Proteins in Proteasome

the cvtosol Towards a systems understanding of MHC class I and MHC class
ytl t ) II antigen presentation

or nucleus

Jacques Neeﬁiesl, Marlieke L. M. Jnngsmal, Petra Paull & Oddmund Bakke2



Class | MHC molecule

e Expressed by almost all nucleated cells.

* Presents antigen to CD8* T cells (Cytotoxic T

Ce”S). Peptide-bind
. ) {—Cjeﬁ' e |ng > /Peptide
* One MHC encoded polymorphic chain (a) (2" i r Q8

chain — B,-microglobulin). i £t
* The binding groove is closed at both ends and ;
can accommodate peptides of 8-15 AA. o3

Transmembrane
region

e Only a chain impacts binding.

Figure source: Cellular & Molecular Immunology, 5t Ed by Abbas and Lichtman
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MHC binding predictions

MHC molecules are highly polymorphic — thousands of different variants exist

MHC-peptide binding is promiscuous in nature

Experimental characterisation of peptide—MHC interactions is highly cost-

intensive

Prediction methods facilitate selection of potential epitopes from a pool of

peptides

Peptide binding data
HLA-A*01:01

Peptide

ASFCGSPY
LTDFGLSK
FTSFFYRY
KSVENSLY
RDWAHNSL
FSSCPVAY
RNWAHSSL
LSCAASGF
LASIDLKY
RAKFKQLL

1Cso(NM)

51.
739.
1285.
1466.
1804.
1939.
2201.
2830.
3464.
5000.

OORrRr~NP~PODOOWAN

IMMUNE EPITOPE DATABASE
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Machine learning algorithms
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Binding data for MHC class |

e 172 MHC molecules:
e 119 Human
e 19 Macaque
e 11 Chimpanzee
e 8 Mouse
e 7 Cattle
* 4Pig
e 2 Rat
e 1 Horse
e 1 Gorilla

e Data sets available at http://tools.iedb.org/main/datasets/
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MHC class | binding prediction methods available

Method Performance Reported

Consensus Moutaftsi et al., 2006

NetMHCpan-4.0 Jurts et al., 2017 0.960 AUC (average)
NetMHCpan-3.0 Nielsen & Andreatta, 2016 0.890 AUC (average)
ANN (NetMHC-4.0) Andreatta & Nielsen, 2016 0.887 AUC (average)
SMM with Peptide:MHC

Binding Energy Covariance Kim et al., 2009 0.894 AUC (average)
matrix (SMMPMBEC)

(Sstil/lbl\llll)zed matrix method Peters & Sette, 2005 (()K?r?je?%cl: (;ggg?ge)
%g?nbt'):"i"gg’”a' IR Sidney et al., 2008 2;%02%?)% (HLA-
PickPocket-1.1 Zhang et al., 2009 0.895 AUC (average)
NetMHCcons-1.1 Karosiene et al., 2012 0.729 PCC (average)
NetMHCstabpan-1.0 Rasmussen et al., 2016 0.980 AUC (average)

IMMUNE EPITOPE DATABASE o PR
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MHC-I peptide binding prediction tool
Web interface
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@ C @ www.iedb.org 80% - &l Qs

\' ' IMMUNE EPITOPE DATABASE
‘| " AND ANALYSIS RESOURCE

Welcome START YOUR SEARCH HERE ©

The IEDB is a free resource, funded by a

Home Specialized Searches = Analysis Resource

contract from the National Institute of Epltope @ bt C'H_ Assay @ T Cell Epitope Prediction (@
Allergy and Infectious Diseases. It offers Moo i | .
easy searching of experimental data (® Any Epitopes o Positive Assays Only Scan an a me%uence for amino acid
characterizing antibody and T cell epitopes Linear Epitope | T Cell Assays >I
studied in humans, non-human primates, O . GG J HC | Binding
and other animal species. Epitopes involved Exact Ex: SIINFEKL B Cell Assays MHC Il Binding
in infectious disease, allergy, autoimmunity, . . . MHC Ligand Assays
and transplant are included. O Discontinuous Epitopes v ¢ Y — MHC | Processing (Proteasome, TAP)
-peptidic Epi . izati Find
The IEDB also hosts tools to assist in the ‘ O Non-peptidic Epitopes | Ex: neutralization |L| , MHC | Immunogenicity

prediction and analysis of B cell and T cell
Learn More

Antigen (2 MHC Restriction () k B Cell Epitope Prediction (3

Organism Predict linear B cell epitopes using:

(® Any MHC Restriction

2018 22-23 October 2018 . .
(O MHC Class | Antigen Sequence Properties

LJI, San Diego, CA, USA L
wo";s,;':'op Information available at Ex: influenza, peanut O MHC Gl " Bredict di . B cell enit )
workshop.iedb.org. Antigen Name ass redict discontinuous B cell epitopes using

. antigen structure via:
(O MHC Nonclassical 9

Ex: core, capsid, myosin O Ex: HLA-A"02:01 |ﬁ| Dis.cotope
Summary Metrics - ElliPro
Peptidic Epito 521,018 e - N == -
Nor:l-Peptizic :;wes 27 | ‘ 4;‘ Pisease® ‘? Epitope Analysis Tools @
T Cell Assays 341,019 @® Any Host @® Any Disease Analyze epitope sets of:
B Cell Assays 457,383 (O Humans O Infectious Disease Population Coverage
MHC Ligand Assays 1,059,458 (O Mice O Allergic Disease Conservation Across Antigens
Epitope Source Organisms 3,667 (O Non-human Primates (O Autoimmune Disease Clusters with Similar Sequences
Restricting MHC Alleles 773 O Ex dog, camel (= Find | O e asthma, diabet| B Find |
References 19,702 \ /
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—— 31 @ tools.iedb.org/mhci/ e QO 3

IEDB Analysis Resource

J Home || Help || Example || Reference || Download || Contact |

MHC-I Binding Predictions

Prediction Method Version 2013-02-22 [Older versions]

Specify Sequence(s)

Enter protein sequence(s) in FASTA format
or as whitespace-separated sequences.
(Browse for sequences in NCBI)

Or select file containing sequence(s) Browse...  No file selected.

Choose sequence format auto detect format ~|

Choose a Prediction Method

Prediction Method

Tyt e a— (2 IEDB recommended 2.19 :| Help on prediction method selections

Specify what to make binding predictions for
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Home -|| Help |—E:arrple || Reference || Download || Contact |

MHC-| binding predictions - Tutorial

Guidelines for selecting thresholds (cut-offs) for MHC class | and Il binding predictions can be found here.

How to obtain predictions

This website provides access to predictions of peptide binding to MHC class | molecules. The screenshot below illustrates the s
described in more detail below.

| Home || Help |Example | Reference | Download | Contact |

MHC-I Binding Predictions

Predicion Melod Version 2013-02-22 |Didel vergions] .

Specity Sequencea{s)

Enter prolain saguance(s) in FASTA lormal
Browse fof 8 equencas (0 HCHI

Or select e confaining sequenca(s) m
Choose sequence format auto detect format :|
Prediction Metod IEDE recommended | = | Help on orediction methed selections .

Specify whal lo make binding predicions lor

MHC source species human [=]

Akele  Lenah .

Show only requently occuring slisies: ) L)

Select MHC aBiela(s) - [#] - toioes stiete e

Show All predictions [=]

Output format XHTML table [= .

e e e | 12
AND ANAL | RG

1. Specify prediction method version



Home Hcli:

Example

Heference

Download

Contact

MHC-| binding predictions - Example data

Choose one of the radio buttons below to select protein sequence(s) containing MHC class | epitopes d
These sequences will be transferred to the MHC class | binding predictions when clicking the "Submit"

by no means considered equivalent to a formal performance evaluation.

‘e GP and NP protein of LCMV virus strain armstrong

Peptide
FQPONGQFI
KAVYNFATC
ISHNFCHL
YTVKYPHL

9
9
8

8

Length

® SARS spike protein

Peptide

FIAGLIAIV
LITGRLOSL
RLMEVAKMNL

IMMUNE EPITOPE DATABASE

AND ANALYSIS RESOURCE

9
9
9

Length

MHC restriction

H-2-Db
H-2-Db
H-2-Kb
H-2-Kb

MHC restriction

HLA-A*02:01
HLA-A*02:01
HLA-A*02:01

13
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| Home || Help || Enm;ilu || Reference || Dcinnlud || Contact
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Scoring matrices of SMM and SMMPMBEC - Download

To download the dataset in tar.gz format:
—> Dataset used for retraining the IEDB class | binding prediction tools.

Description of the dataset: The dataset is largely identical to that of Kim et al (2014), described above, but includes additional ¢
Date of the dataset generation: 2013

Details on the dataset generation: The dataset was compiled from three sources: the IEDE, the Sette lab, and the Buus lab. If
measurement among the three sources, its geometric mean was taken.

Data format: Compressed text file containing binding data.

Dataset availability: binding_data_2013 zip

—> MHC-Il binding predictions - Download

The MHC_I binding tool contains a collection of following peptide binding prediction methods for Major Histoc ompatibility Comples
pythons scripts and linux 32-bit envirecnment specific binaries.

IMMUNE 1
AND ANAI

ann

smm

smmpmbec
comblib_sidney2008
CoNsensus
netmhcpan
pickpocket
netmhccons

License Agreements
By downloading the standalone tocl, you are consenting to be bound by and become a party as the "Licensee” for the use of NetMHC 3.0".
Also you are consenting the terms and conditions of the Mon-Profit Open Software License ("Mon-Profit OSL") version 3.0

Please read folowing two agreements before proceeding. If you do not agree to all of the terms of these two agreements, you must not click the
install the proeduct nor use the product, and you do not become a LICENSEE under these agreements.

ACADEMIC SOFTWARE LICENSE AGREEMENT FOR EMWD-USERS AT PUBLICLY FUNDED i
ACADEMIC, EDUCATION OR RESEARCH IWSTITUTIONS FOR THE USE OF NetMHC 3.@

By downloading the Software you are consenting to be bound by and become

a party to this agresment as the "Licenses". If you do not agree to all -
of the terms of this agreement, you must not click the Acceptance

| I —— e VYl e

..... Ao o A

e Al . 0. _a —

This MNon-Profit Open Seftware License ("Non-Prefit OSL™) version 3. (the -
"Licen

se") applies to any original work of authorship (the "Original Work"™) whose
owne

r{

iy B P

To download the tocls in tar.gz format: | Agree and Download |
To return to the main page: | Decline

the "Licensor") has placed the following licensing notice adjacent teo

15

JB.ORG



Home

Help

Example

Reference

Download

Contact the developers

Should you require assistance beyond the help provided for each individual tool, pl
help@iedb org

@ 2005-2016 | [EDE Home

Supported by a contract from the National Institute of Allergy and Infectious Diseases, a component o

IMMUNE EPITOPE DATABASE

AND ANALYSIS RESOURCE

Contact

16
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Using the tool
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Sequences

MHC-I Binding Predictions

Prediction Method Version 2013-02-22 [Older versions]
Specify Sequence(s)

>LCMV Armstrong, Protein GP

MGQIVTMFEALPHIIDEVINIVIIVLIVITGIKAVYNFATCGIFALISFLLLAGRSCGM
YGLKGPDIYKGVYQFKSVEFDMSHLNLTMPNACSANNSHHY ISMGTSGLELTFTNDSII
; : SHNFCNLTSAFNKKTFDHTLMSIVSSLHLSIRGNSNYKAVSCDFNNGITIQYNLTFSDA
Enter protein sequence(s) in FASTA format | ogp050CRTFRGRVLDMFRTAFGGKYMRSGWGWTGSDGKTTWCSQTSYQYLI IQNRTWE

fér",_.‘,sw‘g',tgfg‘; cegu éﬁ%%%’?gﬁcsgqﬂ uences, NHCTYAGPFGMSRILLSQEKTKFFTRRLAGTFTWTLSDSSGVENPCGYCLTKWMILAAE < CO py se q uences
LKCFGNTAVAKCNVNHDAEFCDMLRLIDYNKAALSKFKEDVESALHLFKTTVNSLISDQ

LLMRNHLRDLMGVPYCNYSKFWYLEHAKTGETSVPRCWLVTNGSYLNETHFSDQIEQEA
DNMITEMLRKDYIKRQGSTPLALMDLLMFSTSAYLVSIFLHLVKIPTHRHIKGGSCPKP

=L NERLCS AR RS “ Or upload sequences
Or select file containing sequence(s) Browse..  Nofile selected. | . °
as plain text file
Choose sequence format auto detect format ~|

Choose a Prediction Method

Prediction Method

Show all the method versions: ©) IEDB recommended 2.19 | Help on prediction method selections

Specify what to make binding predictions for

MHC source species human |
gzil-‘:;t am] gegll;:[:(b;; occuring alleles: 6] Allele ijiT ® Se q u e n Ce fO r m atS :
Select HLA allele reference set: | (2) Hptoad allete £ - FASTA format

Specify Output
- Space separated

Sort peptides by Percentile Rank |

Show All predictions = sequences

Output format XHTML table. <] - One continuous
Email address (optional) @ sequence

“Sibmit | Reset ]
18
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NCBI sequence browser

MHC-I Binding Predictions

Prediction Method Version 2013-02-22 [Qlder versicns]
Specify Seq

>LCMV Armstrong, Pro
MGQIVTMFEALPHIIDEVIN
YGLKGPDIYKGVYQFKSVEF
SHMFCHLTSAFNKKTFDHTL

Enter protein sequence(s) in FASTA format QSAQSQCRTFRGRVLDMFRT
ces. y

Browse for sequences in NCBI

LKCFGNTAVAKCHNVMHDAEF
LLMRNHLRDLMGVPYCNYSK
DMMITEMLRKDYIKRQGSTP
HRLTNKGICSCGAFKVPGVEK

Or select file containing sequence(s) Choose File | No file che

IMMUNE EPITOPE DATABASE
AND ANALYSIS RESOURCE

2 C #

toolsimmuneepitope.org/necbi_seq _browser/

How to obtain FASTA sequences for a given organism

1. On the taxonomy browser page (by default, the taxonomy browser here is set to start at the virus |
to the highest taxonomic level, click on the root link.

2. On the protein sequence page, select "FASTA" in the "Display" selection list. By default, only 20 se
paste the sequences into the MHC-1 or MHC-II-binding tool.

Taxonomy
Browser

Nucleotide

PubMed

Search for Viruses as complete name - lock

3 levels using filter: none -

[ Nucleotide [ Nucleotide EST [ Mucleotide 558 [¥] Protein [T structure [C] Genome [C] pq
[l pomains [ GE0 Datasets [ UniGene [T unisTs [Tl pubMed Central O] Gene [l
MapView LinkQut BLAST [C| TRACE [l [C] Assembly [l
[ Bio Systems [ dovar ] Epigenomics [ cEO Profiles [C] PubChem EIiUAssayD Ow

Lineage (full): root

ICTV homepage

o Viruses

2,255,741 LinkOut Click on orgeamtism name to get move information.

o Deltavirus 1,309 LinkOut
0 Hepatitis delta virus  1.309 LinkOut

» Hepatitis delta virus (ISOLATE 7/18/83) 2
m Hepatitis delta virus (ISOLATE AMERICAN) 2
m Hepatitis delta virus (ISOLATE D380) 2
m Hepatitis delta virus (ISOLATE ITALITAN) 2
m Hepatitis delta virus (ISOLATE JAPANESE M-1)
m Hepatitis delta virus (ISOLATE JAPANESE M-2)
m Hepatitis delta virus (ISOLATE JAPANESE S§-1)
m Hepatitis delta virus (ISOLATE JAPANESE S§.2)
» Hepatitis delta virus (ISOLATE LEBANON-1} 72
m Hepatitis delta virus (ISOLATE NAURU) 2
m Hepatitis delta virus (isolate Peru-1) 2

b |
21 ([ ]




Prediction method

MHC-I Binding Predictions

Prediction Method Version 2013-02-22 [Older versions]

Specify Sequence(s)

>LCMV Armstrong, Protein GP
MGQIVTMFEALPHIIDEVINIVIVLIVITGIKAVYNFATCGIFALISFLLLAGRSCGM
YGLKGPDIYKGVYQFKSVEFDMSHLNLTMPNACSANNSHHYISMGTSGLELTFTNDSII
SHNFCNLTSAFNKKTFDHTLMSIVSSLHLSIRGNSNYKAVSCDFNNGITIQYNLTFSDA

Enter protein sequence(s) in FASTA format QSAQSQCRTFRGRVLDMFRTAFGGKYMRSGWGWTGSDGKTTWCSQTSYQYLIIQNRTWE

or as whitespace-separated sequences. NHCTYAGPFGMSRILLSQEKTKFFTRRLAGTFTWTLSDSSGVENPGGYCLTKWMILAAE

(Browse for sequences in NCBI) LKCFGNTAVAKCNVNHDAEFCDMLRLIDYNKAALSKFKEDVESALHLFKTTVNSLISDQ
LLMRNHLRDLMGVPYCNYSKFWYLEHAKTGETSVPKCWLVTNGSYLNETHFSDQIEQEA
DNMITEMLRKDYIKRQGSTPLALMDLLMFSTSAYLVSIFLHLVKIPTHRHIKGGSCPKP
HRLTNKGICSCGAFKVPGVKTVWKRR

Or select file containing sequence(s) Choose File No file chosen

A

Choose sequence format auto detect format v

Choose a Prediction Method

Fediction Metho _ - .
Show all the method versions: s i Other

Consensus

netMHCpan 4.0 Versions
ANN 4.0
) SMMPMBEC
MHC source species SMM
3 CombLib_Sidney2008
Show only frequently occuring alleles: v/ (2) PickPocket
Select MHC allele(s) tMHC (2)
) > e Sk pad allele file =
Select HLA allele reference set: | | (2) netMHCstabpan
20
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Prediction method

MHC-I Binding Predictions

Prediction Method Version 2013-02-22 [Older versions]

Specify Sequence(s)

>LCMV Armstrong, Protein GP
MGQIVTMFEALPHIIDEVINIVIIVLIVITGIKAVYNFATCGIFALISFLLLAGRSCGM
YGLKGPDIYKGVYQFKSVEFDMSHLNLTMPNACSANNSHHYISMGTSGLELTFTNDSII
SHNFCNLTSAFNKKTFDHTLMSIVSSLHLSIRGNSNYKAVSCDFNNGITIQYNLTFSDA

Enter protein sequence(s) in FASTA format  QSAQSQCRTFRGRVLDMFRTAFGGKYMRSGWGWTGSDGKTTWCSQTSYQYLIIQNRTWE

or as whitespace-separated sequences. NHCTYAGPFGMSRILLSQEKTKFFTRRLAGTFTWTLSDSSGVENPGGYCLTKWMILAAE

(Browse for sequences in NCBI) LKCFGNTAVAKCNVNHDAEFCDMLRLIDYNKAALSKFKEDVESALHLFKTTVNSLISDQ
LLMRNHLRDLMGVPYCNYSKFWYLEHAKTGETSVPKCWLVTNGSYLNETHFSDQIEQEA
DNMITEMLRKDYIKRQGSTPLALMDLLMFSTSAYLVSIFLHLVKIPTHRHIKGGSCPKP
HRLTNKGICSCGAFKVPGVKTVWKRR

Or select file containing sequence(s) Choose File = No file chosen

ar

Choose sequence format auto detect format

Choose a Prediction Method

Fuzca e . ) v’ |EDB recommended 2.19
Show all the method versions: , "= IEDB recommended 2.18

Consensus .
I redictons for
netMHCpan 2.8

netMHCpan 3.0

L ANN 4.0
Show only frequently occuring alleles: ¢ (2) ANN 3.4
Select MHC allele(s)

Help on prediction method selections

MHC source species

. SMMPMBEC 1 . (?)
vad allele file =
Select HLA allele reference set: ) SMM alele fie
PickPocket
Sort peptides b BERNL Ponr=
pep Y netMHCstabpan 21
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Guidelines: Choosing the prediction method

e Method to use: IEDB recommended method - employs Consensus
(Combination of ANN, SMM & ComblLib) or NetMHCpan depending on the

allele.
e Advantages:
— Best available methods.
— Provides a consensus percentile rank.
— Provides binding affinity & percentile rank for each method separately

as well.

e Recommendation may change with the new benchmark studies

22
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Allele selection

MHC-I Binding Predictions

Prediction Method Version 2013-02-22 [Qlder versions]

Specify Sequence(s)

>LCMV Armstrong, Protein GP
MGQIVTMFEALPHIIDEVINIVIIVLIVITGIKAVYNFATCGIFALISFLLLAGRSCGM
YGLKGPDIYKGVYQFKSVEFDMSHLNLTMPNACSANNSHHY ISMGTSGLELTFTNDSII
. . SHNFCNLTSAFNKKTFDHTLMS IVSSLHLS IRGNSNYKAVSCDFNNGITIQYNLTFSDA
Enter VF“rh“?:e'" Seq““egt};g FASTA format g5 050CRTFRGRVLDMFRTAFGGKYMRSGWCHTGSDGKTTWCSQTSYQYLT IQNRTWE
oérgswse ‘fo“f‘s’a"ﬁj_f’c‘;g " Nc‘“’gf‘““"“"s' NHCTYAGPFGMSRILLSQEKTKFFTRRLAGTFTWTLSDSSGVENPGGYCLTKWMILAAE
(Browss for sequences in NCBI) LKCFGNTAVAKCNVNHDAEFCDMLRLIDYNKAALSKFKEDVESALHLFKTTVNSLISDQ
LLMRNHLRDLMGVPYCNYSKFWYLEHAKTGETSVPKCWLVTNGSYLNETHFSDQIEQEA
DNMITEMLRKDY IKRQGSTPLALMDLILMFSTSAYLVSIFLHLVKIPTHRHIKGGSCPKP

HRLTNEKGICSCGAFKVPGVKTVWKRR Y
Or select file containing sequence(s) Browse..  No file selected.
Choose sequence format auto detect format |

Choose a Prediction Method

Prediction Method . )
Show all the method versions: — (2) IEDB recommended 2.19 | Help on prediction method selections

Choose species

Specify what to make binding predictions for

- Specify alleles &
Allele Length S peptide Iength

Show only frequently occuring alleles: @ (2) | HLA-A01:01 9
Select MHC allele(s) HLA-B*07:02 10 ®
Select HLA allele reference set: @

MHC source species human |

Format:
HLA-A*02:01,9
HLA-B*15:01,9

HLA-A*02:06,10 _ =

IMMUNE EPITOPE DATABASE
AND ANALYSIS RESOURCE wWWW.IEDB.ORG



Natural length distribution in epitope prediction

e Alleles differ in their preference for lengths on binding and presentation

of peptides

| = HLAA'DT:01 (F)
100 - oo . S ] B=m HLA-A'02:01 (|}
E : : : . st HLASA24:02 (F)
e=s HLA-B'07:02 (F}
=0 HLAB'51:01 ()

10=-1----7 .' w, S ECIE E ------ - :--—_

Relative binding affinity

B8 9 10 1 12 13 14 15
Peplide length

FIGURE 1. Peptide binding-length preference for five common HLA
alleles. The length preference for each HLA was determined by measuring

, ! ! , , I gty HLA-AD1:01
L S E R EEEETE be--- o meml HLASAMDZ2:01
- : - - e HLASA"24:02

; N ; : : | eme HLA-B'07:02
o ... - I " IR L.y, e HABY51T.0M

Ralative peptide counts

8 a 10 1 12 13 14 15
Peptide length

FIGURE 2. Length profiles of naturally presented peptides tor five HLA
molecules. Large datasets of HLA-I ligands were determined by the elu-

e New model developed — will be incorporated into prediction

e Trolle et al. (2016) Journal of Immunology

IMMUNE EPITOPE DATABASE
AND ANALYSIS RESOURCE
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Allele selection — complete list of alleles

MHC-I Binding Predictions

Prediction Method Version

2013-02-22 [Older versions]

Specify Sequence(s)

Enter protein sequence(s) in FASTA format
or as whitespace-separated sequences.
(Browse for sequences in NCBI)

Or select file containing sequence(s)

Choose sequence format

>LCMV Armstrong, Protein GP
MGQIVTMFEALPHIIDEVINIVIIVLIVITGIKAVYNFATCGIFALISFLLLAGRSCGM
YGLKGPDIYKGVYQFKSVEFDMSHLNLTMPNACSANNSHHYISMGTSGLELTFTNDSII
SHNFCNLTSAFNKKTFDHTLMSIVSSLHLSIRGNSNYKAVSCDFNNGITIQYNLTFSDA
QSAQSQCRTFRGRVLDMFRTAFGGKYMRSGWGWTGSDGKTTWCSQTSYQYLIIQNRTWE
NHCTYAGPFGMSRILLSQEKTKFFTRRLAGTFTWTLSDSSGVENPGGYCLTKWMILAAE
LKCFGNTAVAKCNVNHDAEFCDMLRLIDYNKAALSKFKEDVESALHLFKTTVNSLISDQ
LLMRNHLRDLMGVPYCNYSKFWYLEHAKTGETSVPKCWLVTNGSYLNETHFSDQIEQEA
DNMITEMLRKDYIKRQGSTPLALMDLLMFSTSAYLVSIFLHLVKIPTHRHIKGGSCPKP
HRLTNKGICSCGAFKVPGVKTVWKRR

Browse... No file selected.

auto detect format

A

Choose a Prediction Method

Prediction Method
Show all the method versions:

- @

IEDB recommended 2.19 j Help on prediction method selections

Specify what to make binding predictions for

MHC source species human ~|
Allele Length
Show only frequently occuring alleles: gf HEA-AZG:04 8 "-:: M O re a I I e I es
Select MHC allelels) - HLA-B*07:02 10 o
Select HLA allele reference set:  (2) | ~ Refe rence

IMMUNE EPITOPE DATABASE
AND ANALYSIS RESOURCE

~ Upload allele file ©

alleles
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Allele selection — Reference set for global coverage

e Reference set of 27 alleles has been assembled — covers > 97% of population

e http://iedb.zendesk.com/entries/25054538-HLA-allele-frequencies

IMMUNE EPITOPE DATABASE
AND ANALYSIS RESOURCE

HLA-A Frequency HLA-B Frequency
A*01:01 16.2 B*07:02 13.3
A*02:01 25.2 B*08:01 11.5
A*02:03 3.3 B*15:01 5.2
A*02:06 4.9 B*35:01 6.5
A*03:01 15.4 B*40:01 10.3
A*11:01 12.9 B*44:02 9.2
A*23:01 6.4 B*44:03 7.6
A*24:02 16.8 B*51:01 5.5
A*26:01 4.7 B*53:01 54
A*30:01 5.1 B*57:01 3.2
A*30:02 5.0 B*58:01 3.6
A*31:01 4.7
A*32:01 5.7
A*33:01 3.2
A*68:01 4.6
A*68:02 3.3
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Allele selection

MHC-I Binding Predictions

Prediction Method Version

2013-02-22 [Older versions]
Specify Sequence(s)

Enter protein sequence(s) in FASTA format
or as whitespace-separated sequences.

(Browse for seguences in NCBI)

Or select file containing sequence(s)

Choose sequence format

>LCMV Armstrong, Protein GP

MGQIVTMFEALPHIIDEVINIVIIVLIVITGIKAVYNFATCGIFALISFLLLAGRSCGM
YGLKGPDIYKGVYQFKSVEFDMSHLNLTMPNACSANNSHHY ISMGTSGLELTFTNDSITI
SHNFCNLTSAFNKKTFDHTLMSIVSSLHLSIRGNSNYKAVSCDFNNGITIQYNLTEFSDA
QSAQSQCRTFRGRVLDMFRTAFGGKYMRSGWGWTGSDGKTTWCSQTSYQYLITQNRTWE
NHCTYAGPFGMSRILLSQEKTKFFTRRLAGTFTWTLSDSSGVENPGGYCLTKWMILAAE
LKCFGNTAVAKCNVNHDAEFCDMLRLIDYNKAALSKFKEDVESALHLFKTTVNSLISDQ
LLMRNHLRDLMGVPYCNYSKFWYLEHAKTGETSVPKCWLVITNGSYLNETHFSDQIEQEA
DNMITEMLRKDYIKRQGSTPLALMDLLMFSTSAYLVSIFLHLVKIPTHRHIKGGSCPKP
HRLTNKGICSCGAFKVPGVKTVWKRR

Browse... No file selected.
auto detect format ~|

Choose a Prediction Method

Prediction Method
Show all the method versions: — (2

IEDB recommended 2.19 j Help on prediction method selections

Specify what to make binding predictions for

MHC source species

Show only frequently occuring alleles: € (2)

Select MHC allele(s)

Select HLA allele reference set: =~ (F

human |
Allele Length
HLA-A*01:01 9
HLA-B*07:02 10
‘ N
= | upioad attele file @ >

IMMUNE EPITOPE DATABASE
AND ANALYSIS RESOURCE

Specify Output

Wi

Alale
HLA-A*01:01
HLA-A*01:01
HLA-A*02:01
HLA-A*02:01
HLA-A*02:03
HLA-A*02:03
HLA-A*02:06
HLA-A*02:06
HLA-A®03:01
HLA-A®03:01
HLA-A®11:01
HLA-A®11:01
HLA-A®23:01
HLA-A®23:01
HLA-A"24:02
HLA-A"24:02
HLA-A"26:01
HLA-A"26:01
HLA-A*30:01
HLA-A*30:01
HLA-A*30:02
HLA-A*30:02
HLA-A*31:01
HLA-A*31:01
HLA-A*32:01
HLA-A*32:01
HLA-A*33:01
HLA-A*33:01
HLA-A*G8:01
HLA-A"G8:01
HLA-AG8:02
HLA-AG8:02
HLA-B*07:02
HLA-B*07:02
HLA-B*08:01
HLA-B08:01
HLA-B*15:01
HLA-B*15:01
HLA-B*35:01
HLA-B*35:01
HLA-B*40:01
HLA-B*40:01
HLA-B44:02
HLA-B44:02
HLA-B44:03
HLA-B44:03
HLA-B*51:01
HLA-B*51:01
HLA-B*53:01
HLA-B*53:01
HLA-B*57:01
HLA-B*57:01
HLA-B*58:01
HLA-B*58:01
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Allele selection — upload file

MHC-I Binding Predictions e Only available

Prediction Method Version 2013-02-22 [Clder versions]

alleles

*LCMV Armstrong, Protein GP ° ” I
MGQIVTMFEALPHIIDEVINIVITVLIVITGIKAVYNFATCGIFALTSFLLLAGRSCGH No allele
YGLKGPDIYKGVYQFKSVEFDMSHLNLTHPNACSANNSHHYISMGTSGLELTFTNDSIT
, , SHNFCNLTSAFNKKTFDHTLMSTVSSLHLS TRGNSHYKAVSCDFNNGITIQYNLTFSDA
Enter pratein sequence(s) in FASTAformat ¢ 505 0CRTFRGRYLDMFRTAFGGKYMRSGWGLTGSDGKTTHCSQTSYQY L TTONRTHE sequence

or as whitespace-separated sequences.
(Browse for gequencis in Ncaﬂ NHCTYAGPFGMSRILLSQEKTKFFTRRLAGTFTWTLSDSSGYENPGGYCLTKWMILAAE

LECFONTAVAKCHVNHDAEFCDMLRLIDYNKAALSKFKEDVESALHLFKTTVNSLISDG
LLMRNHLRDLMGVPYCNY SKEFWY LEHAKTGETSVPKCHLVTHNGSYLNETHFSDQIEQEA
DMMITEMLREDYIKRQGSTPLALMDLLMFSTSAY LVSIFLHLVKIPTHRHIKGGSCPKP

HRLTHKGICSCGAFKVPGVETVIKRR Help page
* Format for the upload allele file:

File should be in simple text format containing comma separated values, where each allele is separated from it's length by a comma followed by a new lir

pair(example given below). However, you may also choose allele(s) and their length(s) from the drop-down selection in together with your uploaded file.

Fxample-
HLA-R*Q
HLA-B*15:

B3 in ba
i i

o B
[T =]

=

- mom

HLR-Rm=0

Additional information regd™ing HLA allele frequencies and nomenclature are also provided.
Note: for NethvIHCpan method, Wgre is an option to paste a single full length MHC protein sequence in FASTA format, instead of selecting alleles from the

DE at to make binding predictions fo

MHC source species human ¥
Allele Length
it e e () () | PR e
Select MHC allele(s) HLA-B*07:02 10 ®
Select HLA allele reference set: .
v | Usioad alie fie 2
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Allele selection — Specify by sequence

MHC-I Binding Predictions

Prediction Method Version 2013-02-22 [Older versions

Specify Sequence(s)

>LCMV Armstrong, Protein GP
MGQIVTMFEALPHIIDEVINIVIIVLIVITGIKAVYNFATCGIFALISFLLLAGRSCGM
YGLKGPDIYKGVYQFKSVEFDMSELNLTMPNACSANNSHEYISMGTSGLELTFTNDSII
_ _ SHNFCNLTSAFNKKTFDHTLMSIVSSLHLSIRGNSNYKAVSCDFNNGITIQYNLTFSDA
Enter protein sequence(s) in FASTA format  95a0SOCRTFRGRVLDMFRTAFGGKYMRSGWGWIGSDGKTTWCSOTSYQYL I IONRTHE
?é;%gg?gfgggﬁ;iﬁfﬁeﬁggﬂ“3”"95' NHCTYAGPFGMSRILLSQEKTKFFTRRLAGTFTWTLSDSSGVENPGGYCLTKWMILAAE
LKCFGNTAVAKCNVNHDAEFCDMLRLIDYNKAALSKFKEDVESALHLFKTTVNSLISDQ
LLMRNHLRDLMGVPYCNYSKFWYLEHAKTGETSVPKCWLVTNGS YLNETHF SDQIEQEA
DNMITEMLRKDY IKRQGSTPLALMDLLMFSTSAYLVSIFLELVKIPTHRHIKGGSCPKP

HRLTNKGICSCGAFKVPGVKTVWKRR %
Or select file containing sequence(s) Browse... | No file selected.
Choose sequence format auto detect format |

Choose a Prediction Method

Prediction Method .
Show all the method versions: — (&)

{ netMHCpan 4.0 .~ | Help on prediction method selections

Specify what to make binding predictions for

MHC source species human |

@ Allele Length
1| =1 Upload aliele file

Show only frequently occuring allele
Select MHC allele(s)
Specify MHC allele s

Specify what to make binding predictions for

MHC source species human |

Paste a single full length MHC protein sequence in FASTA format:

Input FASTA sequence
(Select MHC allele(s)) 4

Peptide length: --choose-- |

IMMUNE EPITOPE DATABASE
AND ANALYSIS RESOURCE
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Output sorting order

MHC-I| Binding Predictions

Prediction Method Version 2013-02-22 [Older versions]
Specify Sequence(s)

>LCMV Armstrong, Protein GP
MGQIVTMFEALPHIIDEVINIVIIVLIVITGIKAVYNFATCGIFALISFLLLAGRSCGM
YGLKGPDIYKGVYQFKSVEFDMSHLNLTMPNACSANNSHHYISMGTSGLELTFTNDSI I
: , SHNFCNLTSAFNKKTFDHTLMSIVSSLHLSIRGNSNYKAVSCDFNNGITIQYNLTFSDA
Enter protein sequence(s) in FASTA format 55 050CRTFRGRVLDMFRTAFGGKYMRSGWGWTGSDGKTTWCSQTSYQYL I IONRTWE
?érgfv‘gg?gfgggﬁ;i%gr?geﬁggﬁ”ences- NHCTYAGPFGMSRILLSQEKTKFFTRRLAGTFTWILSDSSGVENPGGYCLTKWMILAAE
LKCFGNTAVAKCNVNHDAEFCDMLRLIDYNKAALSKFKEDVESALHLFKTTVNSLISDQ
LLMRNHLRDLMGVPYCNYSKFWYLEHAKTGETSVPKCWLVTNGSYLNETHFSDOIEQEA
DNMITEMLRKDY IKRQOGSTPLALMDLLMFSTSAYLVSIFLHLVKIPTHRHIKGGSCPKP

HRLTNKGICSCGAFKVPGVKTVWKRR %
Or select file containing sequence(s) Browse...  No file selected.
Choose sequence format auto detect format ~|

Choose a Prediction Method

Prediction Method

Show all the method versions: Q) IEDB recommended 2.19 ;| Help on prediction method selections

Specify what to make binding predictions for

MHC source species human |

Show only frequently occuring alleles: @ Allele Length
Select MHC allele(s)

; - =i @
. Upload allele file
Select HLA allele reference set: 2 sl sleedls

Specify Output

Sort peptides by v Percentile Rank
Position in sequence |
Show
Output format XHTML table ~|
Email address (optional) @
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Optional filtering of prediction results

MHC-I| Binding Predictions

Prediction Method Version 2013-02-22 [Older versions]
Specify Sequence(s)

>LCMV Armstrong, Protein GP
MGQIVTMFEALPHIIDEVINIVIIVLIVITGIKAVYNFATCGIFALISFLLLAGRSCGM
YGLKGPDIYKGVYQFKSVEFDMSHLNLTMPNACSANNSHHY ISMGTSGLELTFTNDSII
: , SHNFCNLTSAFNKKTFDHTLMSIVSSLHLS IRGNSNYKAVSCDFNNGITIQYNLTFSDA
Enter protein sequence(s) in FASTA format  65a050CRTFRGRVI.DMFRTAFGGKYMRSGWGWTGSDGKTTWCSQTSYQYL I TONRTWE
?I;rgfm‘gg';‘gfgggﬁ;%%gr?;eﬁggﬁ”emes- NHCTYAGPFGMSRILLSQEKTKFFTRRLAGTFTWTLSDSSGVENPGGYCLTKWMILAAE
LKCFGNTAVAKCNVNHDAEFCDMLRLIDYNKAALSKFKEDVESALHLFKTTVNSLISDQ
LLMRNHLRDLMGVPYCNYSKFWYLEHARKTGETSVPKCWLVTNGSYLNETHFSDQIEQEA
DNMITEMLRKDYIKRQGSTPLALMDLLMFSTSAYLVSIFLHLVKIPTHREIKGGSCPKP

HRLTNKGICSCGAFKVPGVKTVWKRR Y
Or select file containing sequence(s) Browse...  No file selected.
Choose sequence format auto detect format ~|

Choose a Prediction Method

Prediction Method

Show all the method versions: — (2) IEDB recommended 2.19 | Help on prediction method selections

Specify what to make binding predictions for

MHC source species human |

Show only frequently occuring alleles: @ Allele Length
Select MHC allele(s)

: - = (?)
. Uploaa alieie file -~
Select HLA allele reference set: 2 gl

Specify Output
Sort peptides by All predictions |
IC50 below [cutoff] nM
Show
Output format XHTML table ~|
Email address (optional) @
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Optional selection of output format

MHC-I Binding Predictions

Prediction Method Version

2013-02-22 [QOlder versions]
Specify Sequence(s)

>LCMV Armstrong, Protein GP

MGQIVTMFEALPHIIDEVINIVIIVLIVITGIKAVYNFATCGIFALISFLLLAGRSCGM
YGLKGPDIYKGVYQFKSVEFDMSHLNLTMPNACSANNSHHYISMGTSGLELTFTNDSII
SHNFCNLTSAFNKKTFDHTLMSIVSSLHLSIRGNSNYKAVSCDFNNGITIQYNLTFSDA

Enter protein sequence(s) in FASTA format  ngp05OCRTFRGRVLDMFRTAFGGKYMRSGWEWTGSDGKTTWCSQTSYQYL I IONRTWE

or as whitespace-separated sequences.
(Browse for sequences in NCBI)

Or select file containing sequence(s)

Choose sequence format

Prediction Method )
Show all the method versions: 2

MHC source species

Show only frequently occuring alleles: @J

Select MHC allele(s)
Select HLA allele reference set: | (2)

Sort peptides by
Show
Output format

Email address (optional)

NHCTYAGPFGMSRILLSQEKTKFFTRRLAGTFTWTLSDSSGVENPGGYCLTKWMILAAE
LKCFGNTAVAKCNVNHDAEFCDMLRLIDYNKAALSKFKEDVESALHLFKTTVNSLISDQ
LLMRNHLRDLMGVPYCNYSKFWYLEHAKTGETSVPKCWLVTNGSYLNETHFSDQIEQEA
DNMITEMLRKDYIKRQGSTPLALMDLLMFSTSAYLVSIFLHLVKIPTHRHIKGGSCPKP
HRLTNKGICSCGAFKVPGVKTVWKRR

Browse... No file selected.
auto detect format LI
Choose a Prediction Method

|IEDB recommended 2.19 Ll Help on prediction method selections

Specify what to make binding predictions for

human |
Allele Length
HLA-A*01:01 9 Q
HLA-B*07:02 10 ®
=l | Upioad altele file 2

Specify Output

Percentile Rank LI

All predictions LI

Text file

| ex

IMMUNE EPITOPE DATABASE
AND ANALYSIS RESOURCE

32
WWW.IEDB.ORG



Email address for sending results

MHC-I Binding Predictions

Prediction Method Version 2013-02-22 [Older versions]
Specify Sequence(s)

>LCMV Armstrong, Protein GP
MGQIVTMFEALPHIIDEVINIVIIVLIVITGIKAVYNFATCGIFALISFLLLAGRSCGM
YGLKGPDIYKGVYQFKSVEFDMSHLNLTMPNACSANNSHHY I SMGTSGLELTFTNDSII
: , SHNFCNLTSAFNKKTFDHETLMS IVSSLHLSIRGNSNYKAVSCDFNNGITIQYNLTFSDA
Enter protein sequence(s) in FASTA format 1o SOCRTFRGRVI.DMFRTAFGGKYMRSGWGWTGSDGKTTWCSQTSYQYT. T TONRTHE

Oérﬁv‘g’g;‘oefggcﬁ;ec%asrﬂeﬁggﬁ”e”"’es' NHCTYAGPFGMSRILLSQEKTKFFTRRLAGTFTWTLSDSSGVENPGGYCLTRWMILAAE
(Browse for sequences in NCBI) LKCFGNTAVAKCNVNHEDAEFCDMLRLIDYNKAALSKFKEDVESALHLFKTTVNSLISDQ

LLMRNHLRDLMGVPYCNYSKFWYLEHAKTGETSVPKCWLVINGSYLNETHFSDQIEQEA
DNMITEMLRKDYIKRQGSTPLALMDLLMFSTSAYLVSIFLHLVKIPTHRHIKGGSCPKP

HRLTNKGICSCGAFKVPGVKTVWKRR //
Or select file containing sequence(s) Browse... = No file selected.
Choose sequence format auto detect format Ll

Choose a Prediction Method

Prediction Method

ST i Cr e —T > IEDB recommended 2.19 ~ | Help on prediction method selections

Specify what to make binding predictions for

MHC source species human |
Allele Length
Show only frequently occuring alleles: @) HLA-A"01:01 9 o
Select MHC allele(s) HLA-B*07:02 10 N
Select HLA allele reference set: | | (2) 5
=) | Upload allefe file ')

Specify Output

Sort peptides by Percentile Rank |
Show All predictions ;I

Output format XHTML table |

sdhanda®@lji.org

Email address (optional)

[ Submit | Reset |
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How the tool works

1. Breaks the sequence into all possible peptides (of chosen length).
2. Predicts the binding affinity for each peptide based on the method.

3. Compares the predicted affinity to that of a large set of randomly
selected peptides.

4. Assigns a percentile rank depending on individual predicted affinity.

5. Consensus picks the median rank of the methods used.
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Prediction results

MHC-I Binding Prediction Results

Input Sequences
# Name Sequence
<€

MEQIVTHFEALPHIIDEVINIVIIVLIVITGIKAVYNFATCGIFALISFL
LLAGRSCGMYGLKGPDIYKGYYQFKSVEFDMSHLNLTHPNACSANNSHHY
ISMGTSGLELTFTNDSITISHNFCHLTSAFNKKTFDHTLMSIVSSLHLSIR
GNENYRAVSCOFNNGITIQYNLTFSDAQSAQSQCRTFRGRVLDMFRTAFG
GEYMRSGWGHTGSDGK T THWCSQTSYQYLITQNRTWENHC TYAGP FGMSRT
LLSQEKTKFFTRRLAGTFTWTLSDSSGVENPGAY CLTKWMILAAELKCFG
NTAVAKCNYNHDAEFCDMLRLIDYNKAALSKFKEDVESALHLFEKTTWVNSL
ISDQLLMRMHLRDLMGVPYCNY SKFWYLEHAKTGETSVPKCHLYTNGSYL
NETHFSDOIEQEADMMITEMLRKDY IKRQGSTPLALMDLLMFSTSAYLVS
IFLHLVKIPTHRHIKGGSCPKPHRLTNKGICSCGAFKVPOGVETVIWKRR

1| LCWMY Armstrong, Protein GP

Prediction method: IEDB recommended | Low percentile_rank = good binders
Download result ]

Citations

<€

Check to expanded the result:

Allele # Start End  Length Peptide Method used
HLA-B*0T:02 | 1 471 480 10 KPHRLTNKGI | Consensus (ann/smrm) 03
HLA-A=02:01 1 137 145 ] TLMSIVSSL | Consensus (annicomblio_sidney2008/smm) 04
HLA-A*02:01 1 447 455 ) YLVSIFLHL | Consensus (annfcomblib_sidney2008/smm) 0.4
HLA-AT02:01 1 G 14 9 THFEALPHI | Consensus (annfcomblio_sidney2002/smm) 0.5
HLA-A02:01 1 45 53 9 ALISFLLLA | Consensus (annfcomblib_sidney2008/smm) 0.5
HLA-A=02:01 1 440 443 =] LMFSTsAYL | Consensus (annfcomblio_sidney2008/smm) 05
HLA-A02:01 1 435 443 =] ALMDLLMFS | Consensus (annfcomblio_sidney2008/smm) 0.7
HLA-A=02:01 1 452 460 ] FLHLVKIPT | Consensus (annicomblio_sidney2008/smm) o7
HLA-A*02:01 1 10 18 ) ALPHIIDEV | Consensus (annfcomblib_sidney2008/smm) 0.3
HLA-B=07:02 | 1 243 252 10 GPFGMSRILL | Consensus (annfsmm) 1.1
HLA-B*07:02 | 1 425 434 10 YIKRQGSTPL | Consensus (annismm) 1.2
HLA-A*02:01 1 14 22 9 IIDEVINIV | Consensus (annfcomblio_sidney2003/smm) 1.4
HLA-B*0T.02 | 320 329 10 RLIDYNKAAL | Consensus (annismrm) 1.6

IMMUNE EPITOPE DATABASE
AND ANALYSIS RESOURCE
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Prediction results — Downloaded

A

1 |a||e|e

Lo~ B W N

W wiNnININININ N NN IN N R R RrIRrIRIRIRP R
R O WO N VA WNPRER O LN WA WNRD

HLA-B*07:02
HLA-A*02:01
HLA-A*02:01
HLA-A*02:01
HLA-A*02:01
HLA-A*02:01
HLA-A*02:01
HLA-A*02:01
HLA-A*02:01
HLA-B*07:02
HLA-B*07:02
HLA-A*02:01
HLA-B*07:02
HLA-A*02:01
HLA-A*02:01
HLA-B*07:02
HLA-B*07:02
HLA-A*02:01
HLA-A*02:01
HLA-B*07:02
HLA-A*02:01
HLA-A*02:01
HLA-A*02:01
HLA-B*07:02
HLA-B*07:02
HLA-A*02:01
HLA-A*02:01
HLA-A*02:01
HLA-A*02:01
HLA-B*07:02

B

C

seq_num start

PR R R R R R R R R R R R R R R R R R R R R RRRR R R R

471
137
447

45
440
435
452

10
243
425

14
320
448

42
190
469
320
436
432

38
285

17
263

53
405
439
100
349
101

D
end

480
145
455

14

53
448
443
460

18
252
434

22
329
456

50
199
478
328
444
441

46
293

25
272

62
413
447
108
357
110

F
peptide
10 KPHRLTNKGI
9 TLMSIVSSL
9 YLVSIFLHL
9 TMFEALPHI
9 ALISFLLLA
9 LMFSTSAYL
9 ALMDLLMFS
9 FLHLVKIPT
9 ALPHIIDEV
10 GPFGMSRILL
10 YIKRQGSTPL
9 IIDEVINIV
10 RLIDYNKAAL
9 LVSIFLHLV
9 GIFALISFL

10 RVLDMFRTAF

10 CPKPHRLTNK
9 RLIDYNKAA
9 LMDLLMFST

10 TPLALMDLLM

9 FATCGIFAL

9 CLTKWMILA
9 EVINIVIIV

10 RLAGTFTWTL

10 AGRSCGMYGL

9 FSDQIEQEA
9 LLMFSTSAY
9 YISMGTSGL
9 SLISDQLLM
10 ISMGTSGLEL

G
method
Consensus (ann/smm)
Consensus (ann/comblib_sidney2008/smm)
Consensus (ann/comblib_sidney2008/smm)
Consensus (ann/comblib_sidney2008/smm)
Consensus (ann/comblib_sidney2008/smm)
Consensus (ann/comblib_sidney2008/smm)
Consensus (ann/comblib_sidney2008/smm)
Consensus (ann/comblib_sidney2008/smm)
Consensus (ann/comblib_sidney2008/smm)
Consensus (ann/smm)
Consensus (ann/smm)
Consensus (ann/comblib_sidney2008/smm)
Consensus (ann/smm)
Consensus (ann/comblib_sidney2008/smm)
Consensus (ann/comblib_sidney2008/smm)
Consensus (ann/smim)
Consensus (ann/smm)
Consensus (ann/comblib_sidney2008/smm)
Consensus (ann/comblib_sidney2008/smm)
Consensus (ann/smm)
Consensus (ann/comblib_sidney2008/smm)
Consensus (ann/comblib_sidney2008/smm)
Consensus (ann/comblib_sidney2008/smm)
Consensus (ann/smim)
Consensus (ann/smm)
Consensus (ann/comblib_sidney2008/smm)
Consensus (ann/comblib_sidney2008/smm)
Consensus (ann/comblib_sidney2008/smm)
Consensus (ann/comblib_sidney2008/smm)

Consensus

e e e, e, e, e, e, e, e, e, e, e, e, e, e, e, e, o, e, e, e, e, e, e, e, e, e,

ann/smm)

H

J

percentile ann_ic50 ann_r:

0.3
0.4
0.4
0.5
0.5
0.5
0.7
0.7
0.8
11
1.2
1.4
1.6
1.6
1.8
2

2

2

2
2.1
2.1
2.1
2.2
2.6
2.7
2.7
2.7
2.8
2.8
2.85

46.84
7.27
11.33
4.38
18.97
8.36
10.53
303.68
19.58
418.14
59.83
51.87
1113.26
168.83
38.8
567.7
8001.41
197.79
80.28
767.22
53.54
334.32
1774.67
1327.49
4778.57
6848.72
6789.84
102.98
89.58
4882.84

G



Prediction results — citations

HLA-A02:01 1 M 54 9 LLAGRSCGM | Consensus (annfcomblio_sidney2008/smm) 4.6
HLA-A02:01 1 270 278 9 WTLSDssGY | Consensus (annicomblio_sidney2008/smm) 4.6
HLA-A®DZ2:01 | 1 433 441 9 PLALMDLLM | Consensus (ann/comblio_sidney2008/smm) 4.7
HLA-B*07:02 | 1 242 251 10 AGPFGMSRIL | Consensus (annismim) 4.85
HLA-A02:01 1 328 336 9 ALSKFKEDYV | Consensus (ann/comblio_sidney2008/smm) 4.9
HLA-A02:01 1 il 407 9 YLNETHFSD | Consensus (annicomblio_sidney2008/smm) 5.0
HLA-A02:01 1 445 453 9 SAYLVSIFL | Consensus (annicomblio_sidney2008/smm) 5.0

Download result [x]

Citations:

If you use these predictions in a manuscript, please include the following in the method section:

The MHCI binding predictions were made on 9/22/2017 using the IEDB analysis resource Consensus tool [1]
which combines predictions from ANN aka NetMHC (4.0) [2][3][4], SMM [5] and Comblib [6].

1

2

LA

Kim Y, Ponomarenko I, Zhu Z, Tamang D, Wang P, Greenbaum J, Lundegaard C, Sette A, Lund O, Bourne PE,
Nielsen M, Peters B. 2012. Immune epitope database analysis resource. NAR.

. Wielsen M, Lundegaard C, Worning P, Lauemwller 5L, Lamberth K, Buus 5, Brunak 5, Lund O. 2003 Reliable

prediction of T-cell epitopes using neural networks with novel sequence representations. Protein Sci 12:1007-1017.

. Lundegaard C, Lamberth K, Harndahl M, Buus 5, Lund O, and Nielsen M. 2008. NetMHC-3.0: Accurate web

accessible predictions of Human, Mouse, and Monkey MHC class I affinities for peptides of length 8-11. NAR
36:W309-512.

- Andreatta M. and Nielsen M. 2016. Gapped sequence alignment using artificial neural networks: application to the

MHC class [ system. Bioinformatics 32:511-7.

. Peters B, Sette A 2005. Generating quantitative models describing the sequence specificity of biological processes

with the stabilized matrix method. BMC Bioinformatics 6:132.

. Sidney I, Assarsson E, Moore C, Ngo S, Pinilla C, Sette A, Peters B. 2008, Quantitative peptide binding motifs for 19

human and mouse MHC class [ molecules derived using positional scanning combinatonal peptide libraries.
Immunome Res 4:2.
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Prediction results — email

IEDB Tools MHC class | prediction result (2017-09-22 15:57:53)

?

IEDB Tools <Prediction-results-noreply@tools iedb.org=
tome [«

Your MHC class | prediction completed on the IEDB servers (http//tools ledb org/mhci/) and the result is attached in csv format.

Input parameters

Method: recommended

Number of sequences: 1

Input sequences: attached

Alleles: HLA-A®02:01, HLA-B*07:02
Lengths: 9, 10

Job parameters

Submission date: 2017-09-22 15:57:53
Completion date: 2017-09-22 15:58:02
Total walltime since submission: 9 seconds

2 Attachments

E predict_result.csv ' E input_sequences...

IMMUNE EPITOPE DATABASE
AND ANALYSIS RESOURCE

Vv

Inbox X

= E
= 337 PM (7 minutes ago) - v
+ &
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Prediction results

MHC-I Binding Prediction Results

Input Sequences
# Name Sequence

1 [LCMY Armmstrong, Protein GP | MGQIVTMFEALPHIIDEVINIVIIVLIVITGIKAVYNFATCGIFALISFL
LLAGRSCGMYGLKGPDIYKGWYQF KSVEFDMSHLNLTMPNACSANNSHHY
ISMGTSGLELTFTHDSIISHNFCHLTSAFNKKTFDHTLMSIVSSLHLSIR
GHENYKAVSCDFMNGITIQYNLTFSDAQSAQSQCRTFRGRVLDMFRTAFG
GKYMRSGWGWTGSDGKTTWCSQTSYQYLIIQMRTWENHCTYAGPFGMSRI
LLSQEKTKFFTRRLAGT FTWTLSDSSGYENPGEYCLTHWMILARELKCFG
NTAVAKCNYNHDAEFCDMLRLIDYNEAALSKFKEDVESALHLFETTVNSL
ISDOLLMRNHLRDLMGVPYCNY SKFWYLEHAKTGET SVPKCWLVTHGSYL
METHFSDQIEQEADMMITEMLRKDYIKRQGSTPLALMDLLMFSTSAYLVS
IFLHLVKIPTHRHIKGGSCPKPHRLTHNKGICSCGAFKVPGVKTVEERR

Prediction method: IEDB recommended | Low percentile_rank = good binders|&
Download result (]

Citations
Check to expanded the result: [
Allele # Start End Length Peptide Method used - A pe rce nti Ie ra n k

HLA-B*07:02 | 1 47 420 10 KPHRLTHNKGI | Consensus (ann/smim) 0.3
HLA-A®D201 | 1 | 137 | 145 9 TLMSIVSSL | Consensus (annicomblib_sidney2008/smm) 0.4 for a pe pt ide is the
HLA-A®DZ:01 1 447 455 2] ¥LWSIFLHL Consensus (annfcomblib_sidney2008/smm) 04
HLA-A02:01 1 G 14 ] TMFEALPHI Consensus (ann/comblib_sidney2008/smm) 0.5 p e rce nta ge Of
HLA-A®02:01 | 1 45 33 9 ALISFLLLA | Consensus (annfcomblib_sidney20058/smm) 0.5 fan d om |y Sam p | ed
HLA-A*D2:01 1 440 448 9 LMFSTSAYL | Consensus (annfcomblib_sidney2008/smm) 0.5 p e pt | d e S S C O r| n g
HLA-A02:01 1 435 443 9 ALMDLLMFS | Consensus (annfcomblib_sidney2008/smm) 0.7
HLAAD201 | 1 | 452 | 460 9 | FLHLVKIPT | Consensus (annicomblib_sidney2008/smm) 07 better than the
HLA-A®DZ:01 1 10 18 2] ALPHIIDEY | Consensus (annicomblib_sidney2008/smm) 0a p e pt | d e .
HLA-B*0T:02 | 1 243 252 10 GPFGMSRILL | Consensus (annfsmm) 1.1
HLA-B*0T:02 | 1 425 434 10 ¥IKRQGSTPL | Consensus (annismm) 1.2 39
HLA-A*02:01 1 14 22 9 IIDEVINIV | Consensus (annfcomblib_sidney2008/smm) 1.4
HLA-B=07:02 | 1 320 325 10 RLIDYMKASL | Consensus (ann/smm) 1.6 E D B ‘ORG




Prediction results — expanded view

|Hnme ||Heb ||El|arrple ||Heierem:e ||Dm||nlnad ||Cmiat:t|

MHC-I Binding Prediction Results

Input Sequences

1 | LCMY Armstrong, Protein GP | MGQIVTMFEALFHIIDEVINIVIIVLIVITGIKAVYNFATCGIFALISFL
LLAGRSCGMYGLEGPDIYVEGWYQFKSVEFDMSHLNLTMPNACSANNSHHY
ISMGETSGLELTFTHDSILSHNFCNLTSAFNKETFDHTLMEIVESLHLSIR
GNENYEAVECOFNNGITIQYNLT FEDAQSAQSQCRTFRGRVLDMFRTAFG
GRYMRSGWGNTGEDEK TTWCSQTSYOYLIIQNRTWENHC TYAGPFGMSR I
LLSQEKTKFFTRRLAGTFTWTLEDSSGVENPEEYCLTENMILAAELKCFG
NTAVAKCNYNHDAEFCDMLRLIDYNEAALSKFKEDVESALHLFKTTYNSL o e .
ISDQLLMANHLRDLMGEVPYCNY SKFWYLEHAKTGETSVPKCHLVTNGS YL I d d I f d ff h d
NETHFSDQIEQEADNMITEMLRKDYIKRQGSTPLALMDLLMFSTSAYLVS n IVI u a Sco res o r I e re nt m et o S

IFLHLVKIPTHRHIKGGSCPRPHRLTNEGICSCGAFKVPGVE TWHEKRR

Prediction method: IEDE recommended | Low percentile_rank = good binders
Download result (%]

CIanons
Check to expanded the result: )

SMM 1C50(nM]) SMM rank Comblib_Sidney2008 score Comblib_Sidney2008 rani

sl Ao 3o AN

HLA-ADZ:01 | 1 447 458 o YLVSIFLHL | Consensus (ann‘comblib_sidney2008/smm) 0.4 ] 0.4 15.04 0.4 0.000185 2
HLA-B'OT:02| 1 471 420 10 KPHRLTMEGI | Consensus (ann'smm) 0.5 i) 0.5 1267 0.5 - -

HLA-A02:01 | 1 8 14 ] THMFEALPHI | Consensus (ann/comblib_sidney2008/smm) 0.5 5 0.3 26.07 0.5 0.000111 62
HLA-A"02:01 | 1 137 145 ] TLMSIVWSSL | Consensus (ann‘comblib_sidney2008/smm) 0.5 10 0.5 LI 0.5 G.11=05 0.4
HLA-ADZ: | 1 440 448 ] LMFSTSAYL | Consensus (ann/comblib_skdney2008/smm) 0.5 ] 0.4 21.24 0.5 0.000413 20
HLA-ADZ:D1 | 1 45 52 o ALISFLLLA | Consensus (ann‘comblib_sidney2008/smm) .7 7 .7 28.32 0.5 44705 28
HLA-AD2Z:DH | 1 435 443 o ALMDLLMFS | Consensus (ann‘comblib_sidney2008/smm) ¥ 14 ¥ 3r.18 LT 1.05=05 0.7
HLA-A0Z:01 | 1 10 18 o ALPHIIDEY | Consensus (ann‘comblib_sidney2008/smm) 0.8 19 0.8 42.24 0.8 708205 4.4
HLA-B'OT:02 | 1 243 252 10 GPFGMSRILL | Consensus (ann'smm) 1.3 4 1.1 351.41 15 - -

HLA-A02:01 | 1 14 2 o IIDEVINIV | Consensus (anncomblib_sidney2008/smm) 14 33 12 78.18 14 0.000142 7
HLA-A"02:01 | 1 42 50 ] GIFALISFL | Consensus (ann‘comblib_sidney2008/smm) 18 33 12 108.17 18 5.42=-05 32
HLA-ADZ:0 | 1 443 458 ] LVSLFLHLY | Consensus (ann/comblib_skdney2008/smm) 1.8 57 1.8 B5.08 18 0.0008 25
HLABOT:02 | 1 320 320 10 RLIDYHEAAL | Consensus (annismnm) 20 805 17 5ob.42 23 = =

HLA-BOT:02| 1 425 434 10 YIKRQGSTPL | Consensus (ann'smm) 2.08 oa2 18 575.20 23 - -

HLA-ADZ:01 | 1 38 43 o FATCGIFAL | Consensus (anncomblib_sidney2008/smm) 21 42 16 120,00 21 0.000258 14
HLA-A0Z:01 | 1 320 328 o RLIDYHEAA | Consensus (ann‘comblib_sidney2008/smm) 23 108 23 120,45 2 0.000124 6.8
HLA-A02:01 | 1 435 2l ] LMDLLMFST | Consensus (ann/comblib_sidney2008/smm) 23 108 23 126.80 2 0.00D834 N M
HLA-B'OT:02 | 1 120 168 10 RVLDMFRTAF | Consensus (ann'smm) 245 788 18 816.24 33 - 4U.

HLA-B'OT:02 | 1 432 441 10 TPLALMDLLM | Consensus (ann/smnn) 28 BT 18 854.71 3.4 = =

HLA-ADZ:D1 | 1 100 108 o YISMETSGL | Consensus (ann‘comblib_sidney2008/smm) 28 18 24 200,45 28 0.00108 35




Consensus

Combines ANN, SMM and

Comblib

Requires that all methods give

predictions on the same scale —
percentile ranks are used
Moutaftsi M et al. (2006) PMID:

16767078

CombLib=0.2

Median

Consensus = 0.4

Allele # Stat End Length  Peptide Method used _ ANNICS0(nM) ANNrank SMMICS0(nM) SMMrank Comblib_Sidney2008score  Comblib_Sidney2008 rank
HLA-A*02:01 | 1 769 777 9 FLYFVIFFV | Consensus (ann/comblib_sidney2008/smm) 0.1 2 01 0.30 0.1 1.51e-07 01
HLA-A*02:01 1 285 293 9 MLARQMFIV | Consensus (ann/comblib_sidney2008/smm) 0.2 4 0.2 5.90 0.2 1.51e-05 1
HLA-A*02:01 1 322 330 9 MMMNWSETA | Consensus (ann/comblib_sidney2008/smm) 0.2 3 0.2 7.30 0.2 7.59e-05 4.4
HLA-A*02:01 1 705 73 9 FMYGLSPAL | Consensus (ann/comblib_sidney2008/smm) 0.2 3 0.2 6.43 0.2 3.47e-05 2
HLA-A"02:01 1 846 854 9 FLWWLCYLL | Consensus (ann/comblib_sidney2008/smm) 0.2 3 0.2 0.72 0.1 3.98e-06 03
HLA-A02:01 1 611 819 9 CLIDYPYRL | Consensus (ann/comblib_sidney2008/smm) 0.3 5 0.3 10.00 0.3 3.22e-05 19
HLA-A"02:01 | 1 842 850 9 LLSRFLWWL | Consensus (ann/comblib_sidney2008/smm) 0.3 6 0.3 13.46 0.3 0.000321 16

l HLA-A*02:01 1 132 140 9 DLMGYIPVV | Consensus (ann/comblib_sidney2008/smm) 0.4 14 16.72 1.49e-06 ]
HLA-A*02:01 1 177 185 9 FLLALLSCI | Consensus (ann/comblib_sidney2008/smm) 0.4 10 0.5 10.52 0.3 4.68e-06 0.4
HLA-A"02:01 1 181 189 9 LLSCITTEV | Consensus (ann/comblib_sidney2008/smm) 0.4 5 03 1419 0.4 1.09e-05 0.8
HLA-A"02:01 1 618 626 9 RLWHYPCTV | Consensus (ann/comblib_sidney2008/smm) 0.4 9 0.4 6.04 0.2 0.000116 6.4
HLA-A02:01 1 727 735 9 FLLLADARV | Consensus (ann/comblib_sidney2008/smm) 0.4 17 0.7 18.37 0.4 3.47e-06 03
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How to choose “binders”
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Selection of “binders”

1.

Pick peptides below percentile rank 1.0 (reported by the tool, not
percentage of total peptides)

Pick peptides below predicted binding affinity of 500 nM
e |C50< 50 nM - high affinity
e |C50< 500 nM - intermediate affinity
e |C50< 5000 nM - low affinity
e Sette et al. 1994, J. Immunology (PMID: 7527444)
e Ensures that all peptides have reasonable affinity (at least
intermediate affinity).
Pick top 1% of peptides for each allele/length combination to cover most
of immune responses
 Moutaftsi et al. 2006 (PMID: 16767078), Kotturi et al. 2007
(PMID: 17329346)
 Ensures equal number of peptides per allele

Select based on allele specific binding affinity threshold
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Different peptide-binding repertoires

The size of the peptide repertoire binding at a given affinity varies between
alleles.

® All peptides
3¢ Binders
HLA-A*02:01 HLA-A*01:01 € *

S 10
g o
6
9 4
§ o

Allele-specific affinity cutoffs

Paul et al. 2013, Journal of Immunology A4

% IMMUNE EPITOPE DATABASE -
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Allele-specific thresholds

IEDB Analysis Resource

| Home | | Help || Example || Reference || Download | | Contact |

MHC-I binding predictions - Tutorial

Guidelines for selecting thresholds (cut-offs) for MHC class | and Il binding predictions can be found here. €<

Selecting thresholds (cut-offs) for MHC class | and Il binding predictions

™ | Ward Fleri
= posted this on May 21, 2013 04:33 PM

MHC class |

For MHC class | T cell epitope predictions, selection of predicted binders can be done based on the percentile rank or MHC binding affinity. The IEDE currently

recommends making selections based on a percentile rank of <= 1% for each (MHC allele, length) combination to cover most of the immune responses.1- 2
Alternatively, a binding affinity {IC50) threshold of 500 nM identifies peptide binders recognized by T cells and this threshold can be used to select

pepti des3 Recently, a paper from our group showed that absolute binding affinity threshold correlates better with immunogenicity and also that, for even better

correlation, MHC-specific thresholds should be used A The tables below show the allele-specific thresholds for the 38 most common HLA-A and HLA-B alleles,
representative of the nine major supertypes. The tables can also be downloaded as an RTF file (see attached file).

Alleles sorted by population frequency Alleles sorted by name
Allele
specific
Population Allele specific Population affinity
frequency of | affinity cutoff frequency of | cutoff
Allele allele {IC50 nM) Allele allele (IC50 nM)

A*0201 25.2 255 A*0101 16.2 884
A 2402 16.8 849 A*0201 25.2 255
A*0101 16.2 884 A*0203 3.3 92
A*0301 15.4 602 A*02086 4.9 60
B*0702 13.3 687 A*0301 15.4 602
A*1101 12.9 382 A*1101 12.9 382
B*0801 11.5 663 A*2301 6.4 740
B*4001 10.3 639 A*2402 16.8 849
B*4402 9.2 904 A*2501 2.5 795
B*4403 7.6 780 A*2601 4.7 815
B*3501 6.5 348 A*2902 2.9 541
A*2301 6.4 740 A*3001 5.1 109
A*3201 5.7 131 A*3002 5 674
B*5101 5.5 939 A*3101 4.7 329
B*5301 5.4 538 A*3201 5.7 131
IMMUN B:1501 5.2 528 A:3301 3.2 506
AND Al A*3001 5.1 109 A*6801 4.6 197
A*3002 5 674 A*6802 3.3 259
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Recommendations

e Both approaches (affinity and ranking) are reasonable, and have been
applied in numerous studies

e Cut-offs can be combined (peptides in top 1% and IC50 < 500 nM)

e Current studies suggest that allele specific thresholds can be derived.
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Exercises
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Exercise 1:
- Find the best epitope candidate of length 9 for HLA-A*02:01 from SARS
spike glycoprotein (GenBank accession no: ABD72984.1)

Solution:

- Collect sequence from GenBank (NCBI Protein) -
https://www.ncbi.nlm.nih.gov/protein/

- Copy sequence into the prediction tool

- Select prediction method as “IEDB recommended”

- Select species as “Human”

- Select the allele as HLA-A*02:01 & length as 9

- Submit
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MHC-I Binding Predictions

Prediction Method Version

Enter protein sequence(s) in FASTA format
or as whitespace-separated sequences.

(Browse for sequences in NCBI)

Or select file containing sequence(s)

Choose sequence format

2013-02-22 [Older versions
Specify Sequence(s)

>ABD72984.1 spike glycoprotein [SARS coronavirus]
MFIFILFLTLTSGSDLDRCTTFDDVQAPNYTQHTSSMRGVYYPDEIFRSDTLYLTQDLFLPFYSNVTGFH

P G
SGFNTLKPIFKLPLGINITNFRAILTAFSPAQDIWGTSAAAYFVGYLKPTTFMLKYDENGTITDAVDCSQ
NPLAELKCSVKSFEIDKGIYQTSNFRVVPSGDVVRFPNITNLCPFGEVFNATKFPSVYAWERKKISNCVA
DYSVLYNSTFFSTFKCYGVSATKLNDLCFSNVYADSFVVKGDDVRQIAPGQTGVIADYNYKLPDDFMGCV
LAWNTRNIDATSTGNYNYKYRYLRHGKLRPFERDISNVPFSPDGKPCTPPALNCYWPLNDYGFYTTTGIG
YQPYRVVVLSFELLNAPATVCGPKLSTDLIKNQCVNFNFNGLTGTGVLTPSSKRFQPFQQFGRDVSDFTD
SVRDPKTSEILDISPCSFGGVSVITPGTNASSEVAVLYQDVNCTDVSTATHADQLTPAWRIYSTGNNVFQ
TOAGCLIGAEHVDTSYECDIPIGAGICASYHTVSLLRSTSOKSIVAYTMSLGADSSIAYSNNTIAIPTNF

N

Browse... No Tile selected.
auto detect format LI

Choose a Prediction Method

Prediction Method .
Show all the method versions: — )

MHC source species

Show only frequently occuring alleles: ©)
Select MHC allele(s)

Select HLA allele reference set: | (2)

Sort peptides by
Show
Output format

Email address (optional)

IEDB recommended 2.19 LI Help jgd.predi

Specify what to make binding predictions for

human | <
ATETe Cengmm
HLA-A"02:01 9 0
~ —
—=| = imad allele file 2
Specify Output

Percentile Rank LI
All predictions LI

XHTML table ~|

@

IMMUNE EPITOPE DATABASE
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‘ Home H Help H Example H Reference H Download H Contact ‘

MHC-I Binding Predi

ction Results

Input Sequences

1| ABD72984.1 spike glycoprotein [SARS
coronavirus]

MFIFILFLTLTSGSDLDRCTTFDDVQAPNYTQHTSSMRGVYYPDEIFRSD
TLYLTQDLFLPFYSNVTGFHTINHTFGNPVIPFEKDGIYFAATEKSNVVRG
WVFGSTMNNKSQOSVIIINNSTNVVIRACNFELCDNPFFAVSKPMGTQTHT
MIFDNAFNCTFEYISDAFSLDVSEKSGNFKHLREFVFEKNKDGFLYVYKGY
QPIDVVRDLPSGFNTLEKPIFKLPLGINITNFRAILTAFSPAQDIWGTSALA
AYFVGYLEKPTTFMLKYDENGTITDAVDCSQNPLAELKCSVKSFEIDKGIY
QTSNFRVVPSGDVVRFPNITNLCPFGEVFNATKFPSVYAWERKKISNCVA
DYSVLYNSTFFSTFRKCYGVSATKLNDLCFSNVYADSFVVKGDDVRQIAPG
OTGVIADYNYKLPDDFMGCVLAWNTRNIDATSTGNYNYKYRYLRHGKLRP
FERDISNVPFSPDGKPCTPPALNCYWPLNDYGFYTTTGIGYQPYRVVVLS
FELLNAPATVCGPELSTDLIKNQCVNFNFNGLTGTGVLTPSSKRFQPFQQ
FGRDVSDFTDSVRDPKTSEILDISPCSFGGVSVITPGTNASSEVAVLYQD
VNCTDVSTATHADQLTPAWRIYSTGNNVFQTQAGCLIGAEHVDTSYECDTI
PIGAGICASYHTVSLLRSTSQKSIVAYTMSLGADSSIAYSNNTIAIPTN.

PVSMAKTSVDCNMYICGDSTECANLLLOYGSFCTQLNRALS
GIAAEQDRNTREVFAQVEKOMYKTPTLEKYFGGFNFSQILPDPLKPTKRSFTI
EDLLFNKVTLADAGFMEKQYGECLGDINARDLICAQKFNGLTVLPPLLTDD
MIAAYTAALVSGTATAGWTFGAGAAT.QIPFAMOMAYRFNGIGVTQONVLYE
NQKQIANQFNKAISQIQESLTTTSTALGKLODVVNONAQATLNTLVKQLSS
NFGAISSVLNDILSRLDEVEAEVQIDRLITGRLOSLOTYVTQQLIRAAET
RASANLAATKMSECVLGQSKRVDFCGKGYHLMSFPQAAPHGVVFLHVTYV
PSQERNFTTAPATICHEGKAYFPREGVEFVFNGTSWFITQRNFFSPQIITTD
NTFVSGNCDVVIGITINNTVYDPLOPELDSFKEELDKYFKNHTSPDVDLGD
ISGINASVVNIQKEIDRLNEVAKNLNESLIDLOQELGKYEQY TKWPWYVWL
GFIAGLIAIVMVTILLCCMTSCCSCLKGACSCGSCCKFDEDDSEPVLKGV
KLHYT

Prediction method: IEDB recommended 2.19 | Low percentile_rank = good binders

Download result [>]

Citations
Check to expand the result: [—
Allele # Start End Length Peptide Method used
HLA-A*02:01 1 700 708 9 FSISITTEV | Consensus (ann/comblib_sidney2008/smm) 0.34
HLA-A*02:01 1 1202 1210 9 FIAGLIAIV | Consensus (ann/comblib_sidney2008/smm) 0.4
HLA-A"02:01 1 982 990 9 RLOSLOTYV | Consensus (ann/comblib_sidney2008/smm) 0.7
HLA-A*02:01 1 354 362 9 VLYNSTFFS | Consensus (ann/comblib_sidney2008/smm) 0.73
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Exercise 2
- Finding malaria minimal epitope from AMA1 15-mer peptide

Background

- Apical membrane antigen-1 (AMA1) is a protein expressed in the
membrane of P. falciparum sporozoite liver and blood stages. In clinical
trials AMA1 gives both CD4* & CD8* responses and is considered a good
multi-antigen malaria vaccine candidate.

Methods

- Five volunteers were immunized with a vaccine containing full length of
AMAL1. A peptide pool of 15-mers overlapping by 11 amino acids in the
AMA1 sequence was constructed. ELISpot responses of the peptides from
the peptide pool were tested among the volunteers. HLA typing was done
for each volunteer.

Reference
- Sedegah M. et al. 2010, Malaria Journal (PMID: 20735847)
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Exercise 2

Problem statement
- Use IEDB prediction tools to determine the minimal (length 9-10) epitope within the
15-mer LLSAFEFTYMINFGR

- Volunteer’s HLA set: HLA-A*02:01, HLA-A*26:01, HLA-B*18:01, HLA-B*44:02.

Solution:

- Copy the 15-mer peptide into the prediction tool

- Select prediction method as “IEDB recommended”
- Select species as “Human”

- Select the volunteer’s allele sets

- Select lengths 9 & 10

- Submit
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MHC-I Binding Predictions

Prediction Method Version 2013-02-22 [Older versions]
Snacifv Saauencals)

LLSAFEFTYMINFGR
Enter protein sequence(s) in FASTA formal]  ==:rrremresserresesss
or as whitespace-separated sequences.
Browse for sequences in NCBI
( q ) %
Or select file containing sequence(s) Browse... | No file selected.
Choose sequence format auto detect format |

Choose a Prediction Method

Prediction Method

Show all the method versions: — ?) IEDB recommended 2.19 Ll Help on prediction method selections

Specify what to make binding predictions for

MHC source species human |
Allele Length
HLA-A*02:01 9 S
HLA-A*02:01 10 N
HLA-A*26:01 9 ®
Show only frequently occuring alleles: l@ HLA-A"26:01 10 < &>
Select MHC allele(s) HLA-B*18:01 g W)
Select HLA allele reference set: | (2) HLA-B*18:01 10 N
HLA-B*44:02 9 ®
HLA-B*44:02 10 ®
I =1 vpload alkete file )
Specify Output
Sort peptides by Percentile Rank |
Show All predictions |
Output format XHTML table ~ |
Email address (optional) @
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MHC-I Binding Prediction Results

Input Sequences

1 | ws-separated-0 LLSAFEFTYMINFGR

Prediction method: IEDB recommended 2.19 | Low percentile_rank = good binders
Download result []

Citations
Check to expand the result: [

-
HLA-B*18:01 FEFTYMINF | Consensus (ann/smm) 0.12
HLA-B*44:02 | 1 5 13 9 FEFTYMINF | Consensus (ann/smm) 0.57
HLA-A*02:01 1 1 10 10 LLSAFEFTYM | Consensus (ann/smm) 0.63
HLA-B*44:02 | 1 4 13 10 AFEFTYMINF | Consensus (ann/smm)

HLA-A*02:01 1 3 11 9 SAFEFTYMI | Consensus (ann/comblib_sidney2008/smm) 2.3
HLA-B*18:01 1 5 14 10 FEFTYMINFG | Consensus (ann/smm) 2.95
HLA-A*26:01 | 1 2 10 9 LSAFEFTYM | Consensus (ann/smm) 3.1

HLA-A"02:01 | 1 2 11 10 LSAFEFTYMI | Consensus (ann/smm) 4.55
HLA-B*18:01 | 1 1 9 9 LLSAFEFTY | Consensus (ann/smm) 4.8
HLA-B*44:02 | 1 3 11 9 SAFEFTYMI | Consensus (ann/smm) 5.4
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