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MHC binding predictions

AMHC molecules arkighly polymorphicg thousands of different
variants exist

AMHGpeptide binding igpromiscuousin nature

AExperimental characterization of peptidHC interactions is
highlycostintensive

APrediction methods facilitate selection of potential epitopes from
a pool of peptides

Peptide binding data
HLA-A*01:01
Peptide IC 50(NM)

Machine learning algorithms

ASFCGSPY 514
LTDFGLSK  739.3

FTSFFYRY 1285.0 +
KSVFENSLY 1466.0
RDWAHNSL 1804.6
FSSCPVAY 1939.4
RNWAHSSL 2201.7

LSCAASGF 2830.1
LASIDLKY 3464.0
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MHC I Blndlng PredICthﬂ tools.iedb.org/main/tcell/

IEDB Analysis Resource

Overview T Cell Tools || B Cell Tools || Analysis Tools || Tools-API || Usage || Download || Datasets || Contribute Tools || References

T Cell Epitope Prediction Tools

T Cell Epitopes - MHC Binding Prediction

These tools predict IC50 values for peptides binding to specific MHC molecules. Note that binding to MHC is necessary but not sufficient for recognition
by T cells.

Peptide binding to MHC class | molecules

This tool wil take in an amino acid sequence, or set of sequences and determine each subsequence’s ability to bind to a specific
MHC class I molecule.

Peptide binding to MHC class |l molecules

This tool employs different methods to predict MHC Class II epitopes, including a consensus approach which combines NN-align,
SMM-align and Combinatorial library methods.

TepiTool:
The Tepitool provides prediction of peptides binding to MHC class I and class II molecules. Tool is designed as a wizard with 6 steps
as described below. Each field (except sequences and alleles) is filled with default recommended settings for prediction and
selection of optimum peptides. The input parameters can be adjusted as per your specific needs. You can go back to Frevious
steps to change your selection before submission of the job. Once you submit the job (at the end of step-6), you will not be able
to make any more changes and will have to start the prediction all over again with updated input parameters.

T Cell Epitopes - Processing Prediction
These tools predict epitope candidates based upon the processing of peptides in the cell.

Proteasomal cleavage/TAP transport/MHC class | combined predictor

This tool combines predictors of proteasomal processing, TAP transport, and MHC binding to produce an overall score for each
peptide’s intrinsic potential of being a T cell epitope.

Neural network based prediction of proteasomal cleavage sites (NetChop) and T cell epitopes (NetCTL and NetCTLpan)

NetChop is a predictor of proteasomal [ﬁrocessing based upon a neural network. NetCTL and NetCTLpan are predictors of T cell
epitopes along a protein sequence. It also employs a neural network architecture.

MHC-NP: Prediction of peptides naturally processed by the MHC

MHC-NP employs data obtained from MHC elution experiments in order to assess the probability that a given peptide is naturally
processed and binds to a given MHC molecule. This tool was the winner of the 2nd Machine Learning Competition in Immunology.

& MHCII-NP:
This tool utilizes MHC 1I ligand elution data to predict naturally processed MHC II ligands by scanning the given peptide sequences.

T Cell Epitopes - Imnmunogenicity Prediction
This tool predicts the relative ability of a peptide/MHC complex to elicit an immune response.
T cell class | pMHC immunogenicity predictor

This tool uses amino acid properties as well as their position within the peptide to predict the immunogenicity of a class I peptide
MHC (pMHC) complex.

& Deimmunization:

The deimmunization tool is attempt to identify immunodominant regions in a given therapeutically important protein, and suggest

amino-acid substitutions that create non-immunogenic versions of the proteins. So we have opted a two steps process; 1) In the
first step, the deimmunization tool will list all the immunogenic regions or peptides based on selected threshold. These peptides will
be generated from the protein with 15mer window size and 10mer overlap. 2) In the second step, the user can select one or more
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Endogenous antigen processing pathway

(class |)

CD8*T cell
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AAntigens generated within
the cell
AViral particles
A Self proteins

ADRIiPs (Defective Ribosomal
Particles)

ADif[eren,t factors influence
LISLIGARS 0SAY



Class | MHC molecule

AExpressed by almost all nucleate
cells

APresents antigen t€D8+ T cells
(Cytotoxic T cells)

AOne MHC encoded polymorphic
OKIFAY 6h@& dHyR ~°
microglobulin)

AThe binding groove idosedat ¢
both ends and can accommodate
peptides of8-15 AA

AOnlyh O Kntpacts binding

Figure Source
Cellular & Molecular Immunology, 5th Ed by Abbas and Lichtman
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MHGCI binding prediction- example

tools.iedb.org/mhci/

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

MHC-| Binding Predictions

Prediction Method Version v2.24 [Clder versions

Specily Sequence(s)

>LCMV Armstrong, Protein GP
MGQIVTMFEALPHIIDEVINIVIIVLIVITGIKAVYNFATCGIFALISFLLLAGRSCGM
YGLKGPDIYKGVYQFKSVEFDMSHLNLTMPNACSANNSHHYISMGTSGLELTFTNDSII
SHNFCNLTSAFNKKTFDHTLMSIVSSLHLSIRGNSNYKAVSCDFNNGITIQYNLTFSDA

Enter protein sequence(s) in FASTA format ~ QSAQSQCRTFRGRVLDMFRTAFGGKYMRSGWGWTGSDGKTTWCSQTSYQYLIQNRTWE

or as whitespace-separated seguences. NHCTYAGPFGMSRILLSQEKTKFFTRRLAGTFTWTLSDSSGVENPGGYCLTKWMILAAE
LKCFGNTAVAKCNVNHDAEFCDMLRLIDYNKAALSKFKEDVESALHLFKTTVNSLISDQ
LLMRNHLRDLMGVPYCNY SKFWYLEHAKTGETSVPKCWLVTNGSYLNETHFSDQIEQEA
DNMITEMLRKDYIKRQGSTPLALMDLLMFSTSAYLVSIFLHLVKIPTHRHIKGG$CPKP
HRLTNKGICSCGAFKVPGVKTVWKRR

Cr select file containing sequencse(s) Choose File | Mo file chosen

Epitope
seguence
(copy or upload)

2021 IEDB User Workshop



MHGCI binding prediction- example

| Home || Heip || Example || Reference ||

Download || Contact |

Prediction Method Version

Enter proiein sequence(s) in FASTA format
or as whitespace-separated seguences.

Or select file containing sequence(s)

MHC-I Binding Predictions

v2.24 [Older versions

Specify Sequence(s)

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

Choose File | No file chosen
Choose a Prediction Method

Prediction Method (&)
Show all the method versions:

MHC source species

Show only frequently occuning alieles: @
Select MHC allele(s)

Select HLA allele reference set: [ (Z)
(Specify MHC allele seguence)

Sort peptides by

IEDB recommended 2020.09 {(NetMHCpan EL 4.1) v J|Help on prediction method selections

tools.iedb.org/mhci/

Prediction

IEDB recommended 2020 09 (NetMHCpan EL 4.1)
Consensus

MetMHCpan BA 4.1

|IEDB recommended 2020.04 (NetMHCpan EL 4.0)
MetMHCpan BA 4.0

ANN 4.0

SMMPMBEC

SMM

CombLib_Sidney2008

PickPocket

netMHCcons

nethHCstabpan

Show

Qutput format

Email address (optional)

All predictions b

XHTML table »

2021 IEDB User Workshop
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MHC class | binding prediction methods availabl

Method Reference Performance Reported
NetMHCparEL- 4.1 Reynissoret al., 2020 0.978 AUC (evaluated on EL data)
NetMHCpartEL- 4.0 Paul et al., 2020 0.977 AUC (average)
NetMHCparBA-4.1 Reynissoret al., 2020 0.893 AUC (evaluated on BA data)
NetMHCpan BA4.0 Paul et al., 2020 0.975 AUC (average)

Consensus Moutaftsiet al., 2006

ANN (NetMHE4.0) Andreatta& Nielsen, 2016 0.887 AUC (average)

SMM withPeptide:MH@Binding

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

0.887 AUC (average)

Stabilized matrix method (SMM) | Peters &Sette, 2005 (Kim et. al., 2009)

Combinatorial library (CombLib) Sidney et al., 2008 0.909 AUC (HI-A*0201)
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)

2021 IEDB User Workshop :



Guidelines: Choosing the prediction methoc

Al dzZ33SaGSR YSOUK2R I aL95.
AEmploys NetMHCpan EL 4.1 across all alleles

AProvides binding affinity & percentile rank for each method
separately as well

ARecommendation will change with the new benchmark
studies

IEDB Tools Version Recommended Method

2020.09 (current) | NetMHCPan 4.1 EL
2020.04 NetMHCPan 4.0 EL

2.22 and earlier Consensus, if available; otherwise, NetMHC]

2021 IEDB User Workshop 10



Prediction Method Version

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

Or select file containing sequenca(s)

Prediction Method (&)
Show all the method versions: D

MHC source species

Show only frequently occuring alieles: @
Select MHC allele(s)

Select HLA allele reference set: [ | ()
(Specify MHC allele seguence)

Sort peptides by

Show

Qutput format

Email address (optional)

MHC-I Binding Predictions

v2.24 [Older versions
Specify Sequencels)

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

Choose File | No file chosen

Choose a Prediction Method

IEDB recommended 2020.09 (NetMHCpan EL 4.1) + | Help on prediction method selections

Specify what to make binding predictions for

MHGCI binding predictiong example

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

tools.iedb.org/mhci/

hurman v

- <
chimpanzee
cow Length
gorilla

Unload altele fle (7
rp— v | Upload altele file (2)

macadquea
mouse Specify Qutput
pig I
dog W

horse |
All predictions e

XHTML table v

Choose species |

2021 IEDB User Workshop
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MHGCI binding predictiong example

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

tools.iedb.org/mhci/

MHC-I Binding Predictions

Prediction Method Version v2.24 [Older versions
Specify Sequence(s)

>LCMV Armstrong, Protein GP
MGQIVTMFEALPHIIDEVINIVIIVLIVITGIKAVYNFATCGIFALISFLLLAGRSCGM
YGLKGPDIYKGVYQFKSVEFDMSHLNLTMPNACSANNSHHYISMGTSGLELTFTNDSII
SHNFCNLTSAFNKKTFDHTLMSIVSSLHLSIRGNSNYKAVSCDFNNGITIQYNLTFSDA

Enter protein sequence(s) in FASTA format QSAQSQCRTFRGRVLDMFRTAFGGKYMRSGWGWTGSDGKTTWCSQTSYQYLIIQNRTWE

or as whitespace-separaled sequences. NHCTYAGPFGMSRILLSQEKTKFFTRRLAGTFTWTLSDSSGVENPGGYCLTKWMILAAE
LKCFGNTAVAKCNVNHDAEFCDMLRLIDYNKAALSKFKEDVESALHLFKTTVNSLISDQ
el RN LR D MG Y G OO CHAKTC ELOVEKCWLV NG S LLNE T OD QI COLR
DNMITEMLRKDYIKRQGSTPLALMDLLMFSTSAYLVSIFLHLVKIPTHRHIKGGSCPKP CO m p I ete set
HRLTNKGICSCGAFKVPGVKTVWKRR y

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

Choose a Prediction Method

4' Reference alleles I
IEDB recommended 2020.09 {NetMHCpan EL 4.1) w | Help on prediction method selections

Specify what to make binding predictions for

Prediction Method §
Show all the metho

Versions: D

MHC source speciek human
So anly ﬁ"eqﬂ DCCuUring aHeres Hm%tm mf:igm ® S p e C I Ty al | e I e (S) &
?Semmii;'HEIﬁ rleerence set}: 0@ HLAET0T02 10 ® ) pe ptl d e I e n gth
(Specify MHC allele sequence w ~ | Upload allele fiiz (2)

E— (select or upload)

Upload format:

Sort peptides by Predicted IC50 v
i AN * . :
Show All predictions v i H L 0101,9 i
» HLAB*07:02,10 !
Cutput format XHTML table v R
Email address (optional) (2

2021 IEDB User Workshop 12




Natural length distribution in epitope prediction

AAlleles differ in their preference for lengths on binding
and presentation of peptides

| | | | | e=0 HLAA01:01 (F) HLA-A*D1:01
10,0 — - d e e o el . U o] B HLAA0Z01 () 1.0 — HLA=A"02:01
E : : : : s HLA=A*24:02 (F) HLA-A*24:02
Eo I : . o= HLA-B*07:02 (F) HLA-B*07-02
= L : : ' o= HLA-B"51:01 (1) o 0.8 — HLA-B*51:01
; 1 i i [
[=1] oL
é 1.0:— R - Rl AR %0.6— -------------------------------- —
5 : 3 a
£ - 1 2
E L 4 = [ N O s o . b, R R e T —
] i
o r 1 [
L e T DI S S - = 02 - e TN o -
- | | | | | | ] oo T . [ [ [ [ | N . SO
B 9 10 11 12 13 14 15 8 9 10 11 12 13 14 15
Peptide length Peptide length
FIGURE 1. Peptide binding-length preference for five common HLA FIGURE 2. Length profiles of naturally presented peptides tor five HLA
alleles. The length preference for each HLA was determined by measuring molecules. Large datasets of HLA-I ligands were determined by the elu-

J Immunaol. 2016 Feb 15;106(4):1480-7. doi: 10.4048/immunol. 1501721. Epub 2018 Jan 18.

The Length Distribution of Class |-Restricted T Cell Epitopes Is Determined by Both Peptide
Supply and MHC Allele-Specific Binding Preference.

PMID: 267832342 PMCID: EMC4744552 DOH: 104048/ immuncl. 1501721
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Allele selectiong Reference set for global coverag

HLAA Frequency HLAB Frequency
A Reference set of A*01:01 16.2 B*07:02 13.3
27 alleles A*02:01 252 B*08:01 115
A Covers > 97% of A*02:03 3.3 B*15:01 5.2
population 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 55
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
http://iedb.zendesk.com/entries/2 | A*33:01 3.2
5054538HLAallele-frequencies A*68:01 4.6
A*68:02 3.3

2021 IEDB User Workshop 14



Prediction method dependent allele selectiol

tools.iedb.org/mhci/

NetMHCpan predictior
methods allowFASTA
sequence input

A 4
Choose a Prediction Method

Prediction Method )
Show all the method versions: D

Specify what to make binding predictions for

MHC source species human v

IEDB recommended 2020.09 (NetMHCpan EL 4.1) ~ | Help on prediction method selections

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

Select MHC allele(s)

Select HLA allele reference set: || (IJ
Input FASTA squence 4

(Select MHC dlele(s)) I -~ — - — % %
(St 800G &«{LISOATe hlI/ IFffts&tS$S

2021 IEDB User Workshop 15



MHGCI binding predictionc example

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

tools.iedb.org/mhci/

MHC-I Binding Predictions

Prediction Method Version v2.24 [Older versions —

Specify Sequence(s)

>LCMV Armstrong, Protein GP
MGQIVTMFEALPHIIDEVINIVIIVLIVITGIKAVYNFATCGIFALISFLLLAGRSCGM
YGLKGPDIYKGVYQFKSVEFDMSHLNLTMPNACSANNSHHYISMGTSGLELTFTNDSII
SHNFCNLTSAFNKKTFDHTLMSIVSSLHLSIRGNSNYKAVSCDFNNGITIQYNLTFSDA

Enter protein sequence(s) in FASTA format QSAQSQCRTFRGRVLDMFRTAFGGKYMRSGWGWTGSDGKTTWCSQTSYQYLIQNRTWE

or as whitespace-separated seguences. NHCTYAGPFGMSRILLSQEKTKFFTRRLAGTFTWTLSDSSGVENPGGYCLTKWMILAAE
LKCFGNTAVAKCNVNHDAEFCDMLRLIDYNKAALSKFKEDVESALHLFKTTVNSLISDQ
LLMRNHLRDLMGVPYCNYSKFWYLEHAKTGETSVPKCWLVTNGSYLNETHFSDQIEQEA
DNMITEMLRKDYIKRQGSTPLALMDLLMFSTSAYLVSIFLHLVKIPTHRHIKGGSCPKP
HRLTNKGICSCGAFKVPGVKTVWKRR P

Or select file containing sequence(s) Choose File | No file chosen
Choose a Prediction Method > I n p Ut

IEDB recommended 2020.09 {NetMHCpan EL 4.1) w | Help on prediction method selections

Prediction Method (2)
Show all the method versions: D

Specify what to make binding predictions for

MHC source species human A
Allele Length
Show only frequently occuring alleles: (% HLA-A*01:01 g ®
Select MHC allele(s) HLA-B*07-02 10 ®
Select HLA allele reference set: || (2) '
(Specify MHC allele sequence) - v | Upload altele fie (2)

Specify Output

Sort peptides by Predicted 1C50
Predicted IC50

Paosition in sequence

All predictions

Output format IC50 below [cutofi] nM >— | Outp Ut |

Percent rank below [cutoff]

Show

Email address (optional) | Textiiie

|@

2021 IEDB User Workshop 16




How the tool works

ABreaks the sequence into all possible peptides (of
chosen length).

APredicts the binding affinity for each peptide based on
the method.

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

AAssigns a percentile rank depending on individual
predicted affinity.

AConsensus picks the median rank of the methods usec

2021 IEDB User Workshop 17



MHGCI binding predictiong example

Home | | Help || Example | | Reference || Dewnload | | Contact |

Input Sequences

# Name
1 | LCMV Armstrong, Protein GP

MGQIVTMFEALPHIIDEVINIVIIVLIVITGIKAVYNFATCGIFALISFL
LLAGRSCGMYGLKGPDIYKGVYQFKSVEFDMSHLNLTMPNACSANNSHHY
ISMGTSGLELTFTNDSIISHNFCNLTSAFNKKTFDHTLMSIVSSLHLSIR
GNSNYKAVSCDFNNGITIQYNLTFSDAQSAQSQCRTFRGRVLDMFRTAFG
GKYMRSGWGWTGSDGKTTWCSQTSYQYLIIQNRTWENHCTYAGPFGMSRI
LLSQEKTKFFTRRLAGTFTWTLSDSSGVENPGGYCLTKWMILAAELKCFG
NTAVAKCNVNHDAEFCDMLRLIDYNKAALSKFKEDVESALHLFKTTVNSL
ISDQLLMRNHLRDLMGVPYCNYSKFWYLEHAKTGETSVPKCWLVTNGSYL
NETHFSDQIEQEADNMITEMLRKDYIKRQGSTPLALMDLLMFSTSAYLVS

MHC-I Binding Prediction Results

Sequence

IFLHLVKIPTHRHIKGGSCPKPHRLTNKGICSCGAFKVPGVKTVWKRR

Citations

Allele

Download result (]

Check to expand the result: [

End

Length

Prediction method: IEDB recommended 2.22 | Low Percentile Rank = good binders

Peptide

Method used

HLA-A™01:01 1 az 100 9 CSANNSHHY | Consensus (ann/smm) 02
HLA-A01:01 1 405 413 9 FSDQIEQEA | Consensus (ann/smm) 034
HLA-B*07:02 1 471 480 10 KPHRLTNKGI | Consensus (ann/smm) 0.35
HLA-A*01:01 1 417 425 9 ITEMLRKDY | Consensus (ann/smm) 06
HLA-A*01:01 1 361 369 9 LRDLMGYPY | Consensus (ann/smm) 0.68
HLA-A*01:01 1 233 241 9 RTWENHCTY | Consensus (ann/smm) 0.69
HLA-A*01:01 1 217 225 9 TTWCSQTSY | Consensus (ann/smm) 0.71
HLA-A™01:01 1 439 447 9 LLMFSsTSAY | Consensus (ann/smm) 075
HLA-A™01:01 1 147 155 9 LSIRGHNSHNY | Consensus (ann/smm) 125
HLA-B*07:02 1 425 434 10 YIKRQGSTPL | Consensus (ann/smm) 1.27
HLA-B*07:02 1 243 252 10 GPFGMSRILL | Consensus (ann/smm) 1.35
HLA-A*01:01 1 191 199 9 VLDMFRTAF Consensus (ann/smm) 1.6

2021 IEDB User Workshop

—

tools.iedbh.org/mhci/

Input sequence

Output
(sorted lowto-high by
percentile rank)

of randomly sampled
peptides scoring better
than the peptide.
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MHGCI binding predictionc example

tools.iedb.org/mhci/

| Individual scores for different method$

Prediction method: IEDB recommended 2.22 | Low Percentile Rank = good binders
Download result [x] A
Citations
Check to expand the result [ \
Allele End Length Peptide Method used - ANN ANN SMM SMM
IC50{nM) rank IC50(nM) rank
HLA- 1 92 100 9 CSAMNSHHY | Consensus 0.2 2562 0.09 173.60 0.3
A*01:01 (ann/smm)
HLA- 1 405 413 9 FSDQIEQEA | Consensus 0.34 12115 027 360.21 0.4
AT01:01 (ann/smm}
HLA- 1 471 480 10 KPHRLTNKGI | Consensus 0.35 46 84 02 1267 05
B*07:02 (ann/smm)
HLA- 1 M7 425 9 ITEMLRKDY | Consensus 06 591.06 0.71 42614 05
A*01:01 (ann/smmy)
HLA- 1 361 369 9 LRDLMGVPY | Consensus 0.68 799 14 085 421 26 05
A*01:01 (ann/smm)
HLA- 1 233 241 9 RTWENHCTY | Consensus 0.69 552 60 0.68 694 .30 07
A*01:01 (ann/smm)
HLA- 1 217 225 9 TTWCSQTSY | Consensus 0.71 604 .36 0.72 653.96 0.7
A*01:01 (ann/smm)
HLA- 1 439 447 9 LLMFSTSAY | Consensus 0.75 72433 0.8 728.70 0.7
A*01:01 (ann/smm)
HLA- 1 147 155 9 LSIRGNSNY | Consensus 1.25 3116.42 2.0 448 28 05
A*01:01 (ann/smm)
HLA- 1 425 434 10 YIKRQGSTPL | Consensus 1.27 5983 0.24 575.20 23
B*07:02 (ann/smm)
HLA- 1 243 252 10 GPFGMSRILL | Consensus 1.35 418.14 12 35141 15
B*07:02 (ann/smm)
HLA- 1 191 199 9 VLDMFRTAF Consensus 1.6 2586.86 1.8 145730 1.4
A*01:01 (ann/smm)
LA- 1 174 182 9 FSDAQSAQS | Consensus 1.75 243712 17 1934 42 18
AENA4-NA4 fomn e mnma

2021 IEDB User Workshop
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Downloaded prediction results

A

allele

HLA-A*01:01
HLA-A*01:01
HLA-B*07:02
HLA-A*01:01
HLA-A*D1:01
HLA-A*01:01
HLA-A*D1:01
HLA-A*D1:01
HLA-A*D1:01
HLA-B*07:02
HLA-B*07:02
HLA-A*01:01
HLA-A*01:01
HLA-A*01:01
HLA-A*01:01
HLA-A*01:01
HLA-A*01:01
HLA-B*07:02
HLA-B*07:02
HLA-A*01:01
HLA-A*01:01
HLA-A*D1:01
HLA-B*07:02
HLA-A*D1:01
HLA-A*01:01
HLA-A*01:01
HLA-A*01:01
HLA-A*01:01

Ea T T T f o el

R QN A Y
L“M_.LDL.DOOHJG\U'I-P-WI\J—‘

I DR L S B L L R S R 0 R S R | I i el el el Rt B

B

C

D

E

F

seq_num start end length peptide

N = e e R R e R e e e e e S S e R e N e = N e e N R R R =

92
405
471
417
361
233
217
439
147
425
243
191
174

52
220
219

86
320
190
272
369
436
432
166
364
104
222
448

LW ka1

100
413
480
425
369
241
225
447
155
434
252
199
182

60
228
227

94
329
199
280
377
444
441
174
372
112
230
456

o T

9 CSANNSHHY
9 FSDQIEQEA
10 KPHRLTNKGI
9 ITEMLRKDY
9 LRDLMGVPY
9 RTWENHCTY
9 TTWCSQTSY
9 LLMFSTSAY
9 LSIRGNSNY
10 YIKROGSTPL
10 GPFGMSRILL
9 VLDMFRTAF
9 FSDAQSAQS
9 LAGRSCGMY
9 Cs5QTsYayL
9 wcsarsyay
9 LTMPNACSA
10 RLIDYNKAAL
10 RVLDMFRTAF
9 LSDSSGVEN
9 YCNYSKFWY
9 LMDLLMFST

10 TPLALMDLLM

9 ITIQYNLTF
9 LMGVPYCNY
9 GTSGLELTF
9 QrsyayLi
9 LVSIFLHLY
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Consensus (ann/smm)
Consensus (ann/smm)
Consensus (ann/smm)
Consensus (ann/smm)

Fad iz i 1

H | J K
Percentile Rank ann_ic50 ann_rank smm_ic50

0.2 25.62 0.09 173.6
0.34 121.15 0.27 360.21
0.35 46.84 0.2 112.67
0.6 591.06 0.71 426.14
0.68 799.14 0.85 421.26
0.69 552.6 0.68 694.3
0.71 604.36 0.72 653.96
0.75 724.33 0.8 728.7
1.25 3116.42 2 448.28
1.27 59.83 0.24 575.2
1.35 418.14 1.2 351.41
1.6 2586.86 1.8 1457.3
1.75 2437.12 1.7 1934.42
2.05 4721.07 2.5 1692.58
2.15 5007.72 2.6 1826.21
2.2 20514 1.6 3009.89
2.25 442331 2.4 2215.9
2.25 1113.26 2.2 595.42
2.4 567.7 1.5 816.24
2.45 8300.79 3.9 913.17
2.45 5677.63 2.9 2145.61
2.5 3758.17 2.2 3037.74
2.6 767.22 1.8 854.71
2.75 8692.54 4 1583.25
2.75 5142.58 2.7 3009.89
2.8 71923 3.4 2374.38
2.9 8442.18 4 1873.05
2.95 5023.73 2.7 342413

s, ¥

AT A

.|

4o T

L

smm_rank
0.3
0.4
0.5
0.5
0.5
0.7
0.7
0.7
0.5
2.3
1.5
1.4
1.8
1.6
1.7
2.8
2.1
2.3
3.3
1

2
2.8
3.4
1.5
2.8
2.2
1.8
3.2

2021 IEDB User Workshop

20



Emailed prediction results

|IEDB Tools MHC class | prediction result (2019-10-07 10:05:35) inbox x 5 2

IEDB Tools <Prediction-results-noreply@iedb.org= & 10:05 AM (0 minutes ago) f? - :

tome *

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

Input parameters

Method: recommended

Mumber of sequences: 1

Input sequences: attached

Alleles: HLA-A*01:01, HLA-B*0T7:02
Lengths: 9, 10

Job parameters

Submission date: 2019-10-07 10:05:35
Completion date: 2019-10-07 10:05:51

Total walltime since submission: 16 seconds

|4=
>

2 Attachments

Yhkm

HEEERRTTEERE

E predict_result.csv ' B input_sequences. bt '
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{ ST SOUA2Y 2F GO0OAYRSI
APick peptidedpelow percentile rank 1.0

APick peptidedelow predicted binding affinity of 500 nM
A 1C50 < 50 nM high affinity
A 1C50 < 500 nMintermediate affinity
A 1C50 < 5000 nMlow affinity
A Sette et al. 1994, J. Immunology (PMID: 7527444)
A Ensures that all peptides have reasonable affinity

APicktop 1% of peptidedor each allele/length combination to
cover most of immune responses

A Moutaftsi et al. 2006 (PMID: 16767078)
A Kotturi et al. 2007 (PMID: 17329346)
A Ensures equal number of peptides per allele

ASelect based oallele specific binding affinitghreshold
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Different peptide-binding repertoires

AThe size of the peptide repertoire binding at a given affinity varie
between alleles

@® All peptides
Binders

12

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

10

Fraction (%) of predicted binders

o N A O @

O D NMNIMNMNI NN DANDNASDNSNDNANDNDNASNMN ISP NDNDSDSNOADNOD N
PSS S P AN D 5 D o5 (S § S SO0 WA O O O a®
Y TR TR RT TR0 TR0 TR0 TR0 ETORTETETEOR

Allele-specific affinity cutoffs

J Immunigl. 2013 Dec 15;1891{12)5831-2. doi: 10.4048jimmuncl. 1202101, Epub 2013 Mov 4.

HLA class | alleles are associated with peptide-binding repertoires
of different size, affinity, and immunogenicity.

Paul 57", Weiskopf D™, Angelo MA", Sidney J". Pefers B!, Sette A’

FMID: 24100857 PMCID: PMC3872085 DOl 10 4048 immuncl. 1302101
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Allele-specific thresholds

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

MHC-I binding predictions

- Tutorial

Guidelines for selecting ds (cut-offs) fo
predictions can be fourjd here.
How to obtain prediqtions

This website provides adcess to predictiong

\ 4

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 {1C50) threshold of 500 nM identifies peptide binders recognized by T cells and this threshold can be used to select

pepti des.® Recently, a paper from our group showed that absolute binding affinity threshold correlates better with immunaogenicity 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 252 255 AT0101 16.2 884
Ar2402 16.8 849 AT0201 252 255
A*0101 16.2 884 A*0203 33 92
A*0301 15.4 602 A*0206 4.9 60
B*0702 13.3 687 A0301 15.4 802
A=1101 129 382 A1101 12.9 382
B*0801 1.5 663 A2301 6.4 740
B*4001 10.3 639 Ar2402 16.8 849
B*4402 9.2 904 Ar2501 25 795
B*4403 76 780 A2601 4.7 815
B*3501 6.5 348 Ar2902 29 641
A*2301 6.4 740 A*3001 5.1 109
A*3201 57 131 AT3002 5 674
B*5101 5.5 939 AT3101 4.7 320
B*5301 5.4 538 AT3201 57 131
B*1501 5.2 528 A3301 3.2 606
A*3001 5.1 109 ATGB01 4.6 197
A*3002 5 674 ATGB02 3.3 258
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Recommendations

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

AThresholds can be combined (peptides in top 1% and IC50
<500nM)

A Current studies suggest that allele specific thresholds can be
derived
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Alternate approaches for selecting binders

AChange threshold values depending on your need
Ae.g. in case you have too few or too many predicted binders.

ASet a desired percentage within your peptide set
(irrespective of IEDB percentile rank) in case you want to
study a fixed number of best possible peptides.
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Class II| MHC Binding Prediction

A Basic structure and principles same as class | binding predictic
tool
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