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Exogenous antigen processing pathway
(class II)

• Antigens generated 
outside the cell

• Entered through 
inhalation, ingestion, 
injection

• Bacteria, Allergens, 
Parasites etc.
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MHC-II binding prediction interface

tools.iedb.org/mhcii/

• Tool entry point layout similar to class I
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Insert protein sequence(s)

• Tool entry point layout similar to class I
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Guidelines: Choosing the prediction method

• Suggested method = “IEDB recommended”
• Employs Consensus (Combination of NN-align, SMM-align & 

CombLib/Sturniolo) or NetMHCIIpan depending on the allele
• Provides binding affinity & percentile rank for each method 

separately as well

• Recommendation will change with the new benchmark 
studies
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MHC-II binding prediction – example
tools.iedb.org/mhcii/

Choose species & locus

>West Nile virus envelope glycoprotein
FNCLGMSNRDFLEGVSGATWVDLVLEGDSCVTIMSKDKPTIDVKMMNMEAANLAEVRSYCYLATVSDLST
KAACPTMGEAHNDKRADPAFVCRQGVVDRGWGNGCGLFGKGSIDTCAKFACSTKAIGRTILKENIKYEVA
IFVHGPTTVESHGNYSTQVGATQAGRFSITPAAPSYTLKLGEYGEVTVDCEPRSGIDTNAYYVMTVGTKT
FLVHREWFMDLNLPWSSAGSTVWRNRETLMEFEEPHATKQSVIALGSQEGALHQALAGAIPVEFSSNTVK
LTSGHLKCRVKMEKLQLKGTTYGVCSKAFKFLGTPADTGHGTVVLELQYTGTDGPCKVPISSVASLNDLT
PVGRLVTVNPFVSVATANAKVLIELEPPFGDSYIVVGRGEQQINHHWHKSGSSIGKAFTTTLKGAQRLAA
LGDTAWDFGSVGGVFTSVGKAVHQVFGGAFRSLFGGMSWITQGLLGALLLWMGINARDRSIALTFLAVGG
VLLFLSVNVHA
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Allele selection - α and β chains 
tools.iedb.org/mhcii/
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Differences between MHC-I and MHC-II
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Allele selection – 27 allele reference set
tools.iedb.org/mhcii/
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Allele selection – 7 allele set
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Allele selection – 7 allele set
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“7-allele” method

• Aim was to capture maximum immune response with 
minimum no. of peptides

• 6 peptide datasets with measured immune responses 
(SFCs/106 PBMCs)

• 15 or 16-mer peptide sets with 10 AA residues overlapping

Dataset Purpose
No. of 

Antigens
Total 

peptides
No. of 
donors

Reference

Der p/f (House dust mite) Training data 4 156 20 Hinz et al., 2015, CEA

Phl p (Timothy grass) Training data 10 425 25 Oseroff et al., 2010, JI

TB-1 Training data 4 71 18 Arlehamn et al., 2012, JI

TB-2 Training data 11 499 32 Arlehamn et al., 2016, PLoS Path

Cockroach Validation 
data 6 463 19 Dillon et al., 2015, CEA

Pertussis Validation 
data 9 785 23 Bancroft et al., 2016, CEA

TOTAL 44 2399 137
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MHC-II binding prediction – example
tools.iedb.org/mhcii/

Length selection

spaul@lji.org
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Differences between MHC-I and MHC-II
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Class II binding peptide “Binding core”

• 9 AA core within the peptide that interacts with the 
binding groove of MHC molecule

•HLEFWEGVFTGLTHI

• Challenge: Correct identification of the binding core

• Needs proper alignment of the binding core with the 
binding groove

Binding Core
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“Peptide flanking residues” (PFR)

• Residues flanking the binding core - interacts with MHC 
molecule outside the groove.

•HLEFWEGVFTGLTHI

• Challenge: PFR length & composition influence binding.

Peptide flanking residues

Binding Core
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MHC-II binding prediction – example
tools.iedb.org/mhcii/

Output
(sorted low-to-high by 

adjusted rank)

Input sequence

The adjusted rank is 
the percentile rank 
adjusted based on the 
frequency of peptide 
lengths.
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MHC-II binding prediction – example

tools.iedb.org/mhcii/
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MHC-II binding prediction – example

tools.iedb.org/mhcii/ Individual scores for different methods
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MHC-II binding prediction – example

tools.iedb.org/mhcii/
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Other differences between class I & II tools

• Lesser accuracy compared to class-I tool

• Less stringent threshold for selecting binders than class-I

Class I Class II

Method AUC* Method AUC*
NetMHCpan-4.
0

0.9601 NetMHCIIpan-3.
2

0.7812

SMM 0.8943 SMM-align 0.7634

* The AUCs reported here are from different studies and obtained from different 
data sets

1. Jurtz et al., 2017, J of Immunology
2. Jensen et al. 2018, Immunology
3. Kim et al. 2009, BMC Bioinformatics
4. Wang et al. 2010, BMC Bioinformatics
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Guidelines: Selecting binders

• Based on Percentile rank or MHC binding affinity? 
Recommendation: IEDB Percentile rank

• Threshold guidelines:
• Percentile rank ≤ 10.0 (Percentile rank on linear scale (0-100), 

lower value = better binder)
• MHC binding affinity IC50 ≤ 1000nM

• Select all peptides with IEDB percentile rank ≤ 10.0
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Issue of overlapping peptides

• Residues flanking the binding core - interacts with MHC 
molecule outside the groove.

•HLEFWEGVFTGLTHI

• Challenge: PFR length & composition influence binding.

Peptide flanking residues

Binding Core
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Issue of overlapping peptides
• The tool breaks the sequence into all possible 15-mers - 

Peptides overlapping by 14 amino acid residues
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Issue of overlapping peptides: Solution

• Post-processing: 
• Remove largely overlapping peptides after prediction (based 

on same binding core or position)
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TepiTool
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Step 1: Sequence data
tools.iedb.org/tepitool/

>Seq_1
MKALIVLGLVLLSVTVQGKVFCELARTLKRLGMDGYRGISLANWMCLAKW
>Seq_2
MLLALVCLLSCLANSDF
>Seq_3
MKALIVLGLVLLSVTVQGKVFERCELAR
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Step 2: Species & allele class 

tools.iedb.org/tepitool/
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Step 3: Alleles - Class I
tools.iedb.org/tepitool/
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Step 4: Peptides - Class I
tools.iedb.org/tepitool/
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Step 5: Method - Class I tools.iedb.org/tepitool/
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Step 4: Peptides - Class II tools.iedb.org/tepitool/

Low Moderate High Custom

Duplicates removed removed not 
removed

user 
selects

Overlapping 
residues 8 10 10 user 

selects

Approx. # 
peptides 10 12 14 12

settings
summary
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Step 5: Method - Class II tools.iedb.org/tepitool/
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Step 5: Method - Class II tools.iedb.org/tepitool/

exclusive to
class II
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Step 3-5: Class II -7 allele method

tools.iedb.org/tepitool/

2022 IEDB User Workshop



2022 IEDB User Workshop

TepiTool

tools.iedb.org/tepitool

help@iedb.org


