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Introduction
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Exogenous antigen processing pathway

(class 1)

Exogenous
protein

Protease
@
Early \

endosome

li
MHC
lass Il
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CD#+T cell e Antigens generated

outside the cell

— Entered through
inhalation,
ingestion, injection

— Bacteria, Allergens,
Parasites etc.

Nature Reviews Immunology 11, 823-836 (December 2011) | doi:10.1038/nri30384

Towards a systems understanding of MHC class I and MHC class
IT antigen presentation

Jacques Neefjesl, Marlieke L. M. Jongsmal, Petra Paull & 0ddmund Bakke2



MHC class Il binding prediction tool

e Basic structure and principles same as class | binding
prediction tool.

e Some differences.
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MHC Class | & Il molecules

Class I:

Figure source: Cellular & Molecular Immunology, 5" Ed by Abbas and Lichtman

Present in all nucleated cells

One MHC encoded polymorphic chain (a)
(2" chain — B,-microglobulin).

Only one chain (a) impacts binding.
Binding groove is closed.

Can bind only shorter peptides (8-14 AA).
Presents antigen to CD8* T cells

F Z?f)tﬁde_bmdmg_\ . /Peplide

Class ll:

Only in antigen presenting cells

Two MHC encoded polymorphic chains (a, B).
Both a and B chains impact binding.

Binding groove is open.

Can bind longer peptides (13-25 AA).

Presents antigen to CD4* T cells

eptide

Transmembrane
region



HLA Nomenclature

e (Class:
— Only a chain is variable
e HLA-B*07:02
e (Classll:
— Both a and B chains are variable for DP & DQ loci
e HLA-DPA1*01:03/DPB1*02:01
e HLA-DQA1*01:01/DQB1*05:01
— Only B chain is variable for DR locus

e HLA-DRB1*01:01
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Class Il binding peptide “Binding core”

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

Binding Core

v
HLEFWEGVFTGL[THI

e Challenge: Correct identification of the binding core.

e Needs proper alignment of the binding core with the binding
groove.

8
IMMUNE EPITOPE DATABASE
AND ANALYSIS RESOURCE wWW.IEDB.ORG



“Peptide flanking residues” (PFR)

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

Binding Core

v
HLEFWEGVFTGLTHI

Peptide flanking residues

e Challenge: PFR length & composition influence binding.
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Other challenges of class Il binding prediction

e Availability of uniform experimentally measured binding data
which can be used for training the tools - less compared to

class I.

e A minimum of 200 peptides with binding affinity data needed
for description of binding motif in MHC class Il alleles.

e Fewer alleles available for class Il tools compared to class I.
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Other differences between class | & Il tools

e Peptide length = 15 (for the tool)

e |esser accuracy compared to class-1 tool

Class | Class Il
Method AUC* Method AUC*
NetMHCpan 0.900* NetMHCllpan 0.7812
SMM 0.8943 SMM-align 0.763%

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

e Higher threshold for selecting binders than class-I.

IMMUNE EPITOPE DATABASE
AND ANALYSIS RESOURCE

Andreatta & Nielsen, 2016, Bioinformatics

Jensen et al. 2018, Immunology

Kim et al. 2009, BMC Bioinformatics

Wang et al. 2010, BMC Bioinformatics 11

wWW.IEDB.ORG
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MHC class Il binding prediction methods available

Performance
Prediction based on Reference

reported*®

Combination of SMM-align,
Consensus NN-align & Wang et al., 2008 0.783 AUC
ComblLib/Sturniolo

NetMHCllpan-3.1 Artificial Neural Network Andreatta et al., 2015 (0.870 AUC

NN_align-2.2 Artificial Neural Network Nielsen & Lund, 2009 0.782 AUC

Stabilization Matrix

SMM _align-1.1 . Nielsen et al., 2007 0.763 AUC
Alignment

Combinatorial Position scanning :

Library combinatorial libraries SlEEY €8l A0 0.691 AUC

Sturniolo Scoring matrix based Sturniolo et al., 1999

* All AUCs are averaged across several MHC molecules and obtained from Wang (2010) BMC Bioinformatics

! (Table-4) with similarity reduced data set, except NetMHCllpan-3.1 (from Andreatta et al., 2015).
AND ANALYSIS RESOURCE www. 1L LD.URG



Class Il tool — Web version
http://tools.iedb.org/mhcii
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Web interface - http://tools.iedb.org/mhcii

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

MHC-Il Binding Predictions

Specify Sequence(s)

é Enter protein sequence(s) in FASTA format
{Browse for sequences in NCEI}

Or select file containing sequence(s) Choose File | Mo file chosen

Choose sequence format auto detect format v

Choose a Prediction Method

= Prediction Method IEDB recommended v Help on prediction method selections

Specify what to make binding predictions for

é Select spacies/locus Human, HLA-DR *
Select MHC allele(s) )
) Select a & B chains separately if applicable: 2 Allele
Select full HLA reference set: (2 ¥ | Upload allele file (3.:’

Select T-allele HLA reference set: &)

Specify Output

Sort peptides by Percentile Rank v
Output format XHTML table *
ey Email address (optional) @ 14

IMMUNE EPITOPE DAT
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Submit § Reset I 3.0RG



Guidelines: Choosing the method

MHC-II Binding Predictions

>West Nile virus envelope glycoprotein

FHNCLGMSMRDFLEGY SGATWVDLYLEGDSCYTIMSKDKPTIDVEMMNMEAANLAEVRSYCYLATVSDLST
KAACPTMGEAHNDKRADPAFVCRQGVVDRGWGNGCGLFGRGSIDTCAKFACSTRKATGRTILKENIKYEVA
IFVHGPTTVESHGNY STQVGATQAGRFSITPAAPSYTLK LGEYGEVTVDCEPRSGIDTNAYYWMTVGTKT

Enter protein sequence(s) in FASTA format FLVHREWFMDLNLPWSSAGSTVIWRNRETLMEFEEPHATKQSVIALGSQEGALHQALAGATPVEFSSNTVK
(Browse for sequences in NCBI) LTSGHLKCRVKMEKLQLKGTTYGVCSKAFKFLGTPADTGHGTVVLELQYTGTDGPCKVPISSVASLMDLT

PVGRLVTVNPFVSVATAMAKVLIELEPPFGDSY IVVGRGEQQINHHWHKSGSSIGKAFTTTLKGAQRLAA
LGDTAWDFGSVGGEVF TSVGKAVHQVFGGAFRSLFGGMSWITQGLLGAL LLWMGINARDRSIALTFLAVGG

VLLFLSVNVHA
P
Or select file containing sequence(s) Choose File | No file chosen
Choose sequence format auto detect format v

Choose a Prediction Method

Prediction Method IEDB recommended v |Help on prediction methed selections

|IEDB recommended
L Consensus ini j predictions for

NetMHClIpan
Select species/locus NN-align
Select MHC allele(s) | [SMM-align
Select a & B chains separately if applicable: & Comblnatorlal library
Select full HLA reference set: @ B Sturniolo upwed pilels file @
Select 7-allele HLA reference set: ()

Specify Output

Sort peptides by Percentile Rank v

QOutput format XHTML table »

Email address (optional) @
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Guidelines: Choosing the method

e Method to use: IEDB recommended method -
employs Consensus (Combination of NN-align, SMM-
align & CombLib/Sturniolo) or NetMHClIpan
depending on the allele.

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

separately as well.

16

IMMUNE EPITOPE DATABASE
AND ANALYSIS RESOURCE wWW.IEDB.ORG



Allele selection

MHC-Il Binding Predictions

Enter protein sequence(s) in FASTA format
(Browse for sequences in NCBI}

Cr select file containing sequence(s)

Choose sequence format

>West Nile wirus envelope glycoprotein
FNCLGMSMRDFLEGVSGATWVDLYVLEGDSCVTIMSKDKPTIDVEMMNMEAANLAEVRSYCYLATVSDLST
KAACPTMGEAHNDKRADPAFVCRQGVVDRGWGNGCGLFGKGSIDTCAKFACSTKATGRTILKENIKYEVA
IFVHGPTTVESHGNYSTOVGATQAGRFSITPAAPSYTLKLGEYGEVTVDCEPRSGIDTNAYYWVMTVGTKT
FLVHREWFMDLMLPWSSAGSTVIWRNRETLMEFEEPHATKQSVIALGSQEGALHQALAGAIPVEFSSNTVE
LTSGHLKCRVKMEKLQLKGTTYGVCSKAFKFLGTPADTGHGTVVLELQYTGTDGPCKVPISSVASLMNDLT
PVGRLVTVNPFVSVATANAKVLIELEPPFGDSYIVVGRGEQQINHHWHKSGSSTGKAFTTTLKGAQRLAA
LGDTAWDFGSVGGVF TSVGKAVHOVFGGAFRSLFGGMSWITQGLLGAL LLWMGIMNARDRSIALTFLAVGG
VLLFLSVNVHA

Choose File | No file chosen

auto detect format v

Choose a Prediction Method

Prediction Method

Select species/locus

Select MHC allele(s)
Select a & B chains separately if applicable:

Select full HLA reference set: o
Select 7-allele HLA reference set: 1M

Sort peptides by

Qutput format

Email address (optional)

|[EDB recommended ¥  Help on prediction method selections

Specify what to make binding predictions for

Human, HLA-DP *

Allels

Upload atiele file (2)

DPA1"01/DPB1704:01

DFA1*01:03/DPB1*01:01
DPA1*01:03/DPB1*02:01
DPA1*01:03/DPB1*02:02
DPA1*01:03/DPB1*03:01
DFA1701:03/DPB1704:01
DPA1*01:03/DPB1*04.02
DPA1701:03/DPB1705:01

DPA1*01:03/DPB1*06:01 _
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Allele selection - a and B chains separately

MHC-Il Binding Predictions

Specify Sequence(s)

Enter protein sequence(s) in FASTA format
(Browse for sequences in NCEI)

Or select file containing sequence(s)

Choose sequence format

>West Nile virus envelope glycoprotein
FMCLGMSHNRDFLEGYSGATWVDLYLEGDSCVTIMSKDKPTIDVEMMNMEAANLAEVRSYCYLATVSDLST
KAACPTMGEAHNDKRADPAFVCRQGVVDRGWGNGCGLFGKGSIDTCAKFACSTKATIGRTILKENIKYEVA
IFVHGPTTVESHGNY STQVGATQAGRFSITPAAPSYTLKLGEYGEVTVDCEPRSGIDTNAYYWMTVGTKT
FLVHREWFMDLNLPWSSAGS TVIWRNRETLMEFEEPHATKQSVIALGSQEGALHQALAGATPVEFSSNTVE
LTSGHLKCRVKMEKLQLKGTTYGVCSKAFKFLGTPADTGHGTVYLELQYTGTDGPCKVPISSVASLNDLT
PVGRLVTVNPFVSVATANAKVLIELEPPFGDSYIVVGRGEQQINHHWHKSGSSTGKAFTTTLKGAQRLAA
LGDTAWDFGSVGGVF TSVGKAVHQVFGGAFRSLFGGMSWITQGLLGAL LLWMGINARDRSTALTFLAVGG
VLLFLSVNVHA

Choose File | No file chosen

auto detect format

Choose a Prediction Method

Prediction Method

IEDBE recommendad ¥ Help on prediction method selections

Specify what to make binding predictions for

Select species/locus

Select MHC allele(s) .
éSelecl a & p chains separately if applicable: & (2)
Select full HLA reference set: @

Select T-allele HLA referance set: &

Sort peptides by

Output format

Email address (optional)

Human, HLA-DQ ¥

Allele
DQA1*01:01 * inad allels file (2)

DQB1*02:01
DQB1*02:02
DQB1*02:03
DQB1*02:04
DQB1*02:05
XHTML table = DQB1*02:06
DQB1*03:01
DQB1*03:02

Percentile Rank

DQB1*03:03
IM‘: DQB1*03:04 Submit § Reset
s NORA*NANG
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Allele selection — 27 allele reference set

Specify what to make binding predictions for

Select species/locus Human, HLA-DR ¥

Allele
HLA-DRB1*01:01

HLA-DRB1*03:01
HLA-DRB1704:01
HLA-DRB1*04:05
HLA-DRB1*07:01
HLA-DRB17058:02
HLA-DRB1*09:01
HLA-DRB1*11:01
HLA-DRB1*12:01
HLA-DRB1*13:02
HLA-DRB1*15:01
HLA-DRB3"01:01

Select MHC allele(s) ) HLA-DRB3*02:02
Select a &  chains separately if applicable: (2 HLA-DRB4*01-01

Select full HLA reference set: [¢] (2) HLA-DRB5*01:01

Select 7-allele HLA reference set: 2 HLA-DQA1705:01/0QB1°02:01 (%)

P00

é HLA-DQA1*05:01/DQB1*03:01 (&)

HLA-DQA1*03:01/DQB1*03:02 ()
HLA-DQA1*04:01/DQB1*04:02 (1)
HLA-DQA1*01.01/DQB1*05:01 (&)
HLA-DQA1*01:02/DQB1*06:02 (&)
HLA-DPA1*02:01/DPB1*01:01 (3
HLA-DPA1*01-03/DPB1*02:01 (&)

HLA-DPA1D1/DPB1704:01 (&)
HLA-DPA103:01/DPB1°04:02 ()
HLA-DPA1*02:01/DPB1*05:01 (3
HLA-DPA1*02:01/DPB1*14:01 (&)

Additional information regarding HLA allele frequencies and nomenclature are also provided. H e | p p a ge

+ Select HLA allele reference set:
When the IEDB recommended option 1s selected, this box can be checked to select a reference panel of 27 alleles, as descnbed here.

IMMUNE EPITOPE DATABASE « Select "7-allele” reference set:
AND ANALYSIS RESOURCE When the IEDB recommended option is selected, this box can be checked to select a reference panel of 7 alleles, as described in Paul et al,_2015.



Allele selection — 7 allele set

Select speciesflocus Human, HLA-DR v
Allele
HLA-DRB1*03:01 &
HLA-DRB1*07:01 &)
Select MHC allele(s) ) HLA-DRB1*15:01 ()
Select a & B chains separately if applicable: | (2) HLA-DRB3*01:01 Q
Select full HLA reference set: | | (2) ) HLA-DRB3*02:02
> Select 7-allele HLA reference set: " (I) HLA-DRB4*01:01
HLA-DRB5*01:01 ()
v Upload allele file 6
Additional information regarding HLA allele frequencies and nomenclature are also provided. H e | p p a ge

+ Select HLA allele reference set:
When the IEDB recommended option 1s selected, this box can be checked to select a reference panel of 27 alleles, as descnbed here.

IMMUNE EPITOPE DATABASE « Select "7-allele” reference set:
AND ANALYSIS RESOURCE When the IEDB recommended option is selected, this box can be checked to select a reference panel of 7 alleles, as described in Paul et al,_2015.




Allele selection — upload file

Specify what to make binding predictions for

Select species/locus Human, HLA-DR.

Select MHC allele(s) )

Select a & B chains separately if applicable: | & Allele

Select full HLA reference set: | | (2) - ¥ || Lipload aliele file @

— Select 7-allele HLA reference set: ] (IJ

3. Specify what to make predictions for: H € I p p d g S

Predictions are limited to alleles that are currently covered by specific prediction methogly Selection of a particular pred

* Format for the upload allele file:

File should be in simple text format containing an allele in each line (example given below).
Example:

H2-Ikhb

HLA-DFA1#01/DFB1~04:01

HLA-DRB1#01:01

Additional information regarding HLA allele frequencies and nomenclature are also provided.

e Only available alleles

e No allele sequence

21
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How the tool works

1. Breaks sequence into all possible 15-mer peptides.

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 median rank of the methods used —

consensus percentile rank

22
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Percentile rank

e Generated by comparing the selected peptide’s predicted
binding affinity against that of a large set of peptides.

e Provides a uniform scale allowing comparisons across

different predictors.
e A lower percentile rank indicates higher affinity.

e |n case of consensus method, median of the percentile ranks
of the three methods involved is consensus percentile rank.

23
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Input

MHC-Il Binding Predictions

APTITAYAQQTRGLLGCITITSLTGRDKNQVEGEVQIVSTAAQTFLATCINGVCWTVYHGAGTRTIASPKGP
VIQMYTNVDQDLVGHPAPQGSRSLTPCTCGSSDLYLVTRHADVIPVRRRGDSRGSL LSPRPISYLKGSSG
GPLLCPAGHAVGIFRAAVCTRGVAKAVDF IPVENLETTMRSPVFTDNSSPPVVPQSFQUAHLHAPTGSGK
Enter protein sequence(s) in FASTA format STKVPAAYAAQGYKVLVLNPSVAATLGFGAYMSKAHGIDPNIRTGVRTITTGSPITYSTYGKFLADGGCS
(Browse for sequences in NCBI) GGAYDITICDECHSTDATSILGIGTVLDQAETAGARLVVLATATPPGSVTVPHPNIEEVALSTTGEIPFY
GKAIPLEVIKGGRHL IFCHSKKKCDELAAKLVALGINAVAYYRGLDVSVIPTSGDVVVVATDALMTGYTG
DEDSVIDCNTCVTQTVDESLDPTFTIETITLPQDAVSRTQRRGRTGRGKPGIYRFVAPGERPSGMFDSSVY
LCECYDAGCAWYELTPAETTVRLRAYMNTPGLPVCQDHL EFWEGVF TGLTHIDAHF LSQTKQSGENLPYL
VAYQATVCARAQAPPPSWDQMWKCLIRLKPTLHGPTPLLYRLGAVQNEITLTHPVTKYIMTCMSADLEVV

Or select file containing sequence(s) Choose File | No file chosen
Choose sequence format auto detect format ¥

Choose a Prediction Method

Prediction Method IEDB recommended ¥ [Help on prediction method selections

Specify what to make binding predictions for

Select species/locus Human, HLA-DF ~

Select MHC allele(s) i Allele

Select a & B chains separately if applicable: 2 DPA1*01/DPB1*04:01 Q

Select full HLA reference set: () ; - U;'
Select 7-allele HLA reference set: (2) -

Specify Output

AND ANALYSIS RESOURCE

i



MHC-Il Binding Prediction Results

; Input Sequences
# Name Sequence

1[HCV_NS3

APITAYAQQTRGLLGCIITSLTGROKNOVEGEVQIVSTAAQTFLATCING
VOWTVYHGAGTRTIASPKGPVIQMYTHVDQDLVGHPAPQGSRELTRPCTCG
SSDLYLVTRHADVIPWRRRGDSRGSLLSPRPISYLKGSSGGP LLCPAGHA
VGIFRAAVCTRGVAKAVDFIPVENLETTMRSPWFTONSSPPVVPQSFOVA
HLHAPTGSGKSTEVPAAYAAQGY KV LVLNPSVAATLGFGAYMSKAHGIDP
MIRTGVRTITTGSPITYSTYGKFLADGGCSGGAYDITICDECHSTDATSI
LGIGTVLDQAETAGARLVVLATATPPGSVTVPHPNIEEVALSTTGEIPFY
GKAIPLEVIKGGRHLIFCHSKKKCDELAAKLVALGINAVAYYRGLDVEVI
PTSGDVWVWVATDALMTGYTGDFDSVIDCNTCVTQTVDFSLDPTFTIETIT
LPQDAVSRTQRRGRTGROKPGIYRFVAPGERPSGMFDSSVLCECYDAGCA
WYELTPAETTVRLRAYMNTPGLPYVCQDHLEFWEGVFTGLTHIDAHFLSQT
KQSGENLPYLVAYQATVCARAQAPPPSWDOMWKCLIRLKPTLHGPTPLLY

2
2

IMMUNI

RLGAVQNEITLTHPYVTKYIMTCMSADLEVVT

Prediction method: IEDB recommended | Low percentile_rank = good binders

Download result [x]

Result

Citations
Check to expand the result:

Allele # Start End Peptide Method used Percentile rank
HLA-DPA1*01/DPB1+04:01 527 541 DHLEFWEGVFTGLTH | Consensus (comb.lib/smminn) 2.52
HLA-DPA1*01/DFB1°04:01 h28 542 | HLEFWEGWFTGLTHI | Consensus (comb.libJ/smminn) 2.57
HLA-DPA1*01/DPBE1%04:01 526 540 | QDHLEFWEGVFTGLT | Consensus (comb.lib.fsmm/nn) 2.62
HLA-DPA1*01/DPB1+04:01 529 543 | LEFWEGVFTGLTHID | Consensus (comb.lib.fsmminn) 313
HLA-DPA1*01/DFB1*04:01 525 539 | CQDHLEFWEGVFTGL | Consensus (comb.lib.fsmm/nn) 326
HLA-DPA1*01/DPB1*04:01 39 53 AAQTFLATCINGVCW | Consensus (comb.libJ/smminn) 3.80
HLA-DPA1*01/DFB1%04:01 262 276 | GSPITYSTYGKFLAD | Consensus (comb.libJ/smminn) 407
HLA-DPA1*01/DFPB1*04:01 40 54 AQTFLATCINGVCWT | Consensus (comb.libJ/smminn) 408
HLA-DPA1*01/DPB1+04:01 263 277 | SPITYSTYGKFLADG | Consensus (comb.lib/smminn) 408
HLA-DPAT*01/DFPB1704:01 38 52 TAAQTFLATCINGYC | Consensus (comb.lib/smminn) 413
HLA-DPA1*01/DFB1*04:01 37 51 STAAQTFLATCINGY | Consensus (comb.libJ/smminn) 4.56
HLA-DPA1*01/DPB1*04:01 261 275 | TESPITYSTYGKFLA | Consensus (comb.lib/smminn) 478
HLA-DPA1*01/DFB1*04:01 530 544 | EFWEGVFTGLTHIDA | Consensus (comb.lib.fsmm/nn) 5
HLA-DPA1*01/DFPB1+04:01 102 116 | SDLYLVTRHADVIPY | Consensus (comb.lib/smmdnn) 7.45
HLA-DPA1*01/DPB1704:01 41 55 QTFLATCINGVCWTY | Consensus (comb.libJ/smminn) a7
HLA-DPA1*01/DFPB1*D4:01 101 115 | SSDLYLVTRHADVIP | Consensus (comblibfsmminn) 7.57
HLA-DPFA1*01/DPB1+04:01 260 274 | TTGSPITYSTYGKFL | Consensus (comblibJ/smminn) i
HLA-DPA1*01/DPB1*04:01 100 114 | GSSDLYLVTRHADVI | Consensus (comb.lib/smminn) 7.358
HLA-DPA1*01/DFB1*04:01 5 545 | FWEGVFTGLTHIDAH | Consensus (comb.lib/smm/nn) 7.97

AND ANALYSIS RESOURCE

wWWW.IEDB.ORG
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Expanded Result

Check to expand the result: (g

Allele ] Peptide Percentilerank’s | Comblib. core  Comblib. score  Comblib.rank  SMMalign core  SMM align IC50nM)  SMMalignrank  NNaligncore NN align IC50(nM) NN align rank
HLA-DPAT0I/DPBI"0401 | 1 | 527 | 541 | DHLEFWEGVFTGLTH | Consensus (comb.lib/smm/nn) 252 — = ER TR Ein It S =4 i S L =
HLA-DPAT01DPBI0401 | 1 | 528 542 | HLEFWEGVFTGLTHI | Consensus (comb.lib./smminn) 257 FWEGVFTGL 6.90 19.59 FWEGVFTGL a2 058 FWEGVFTGL 40.30 287
HLA-DPAT01/DPBI*0401 | 1 | 526 | 540 | QDHLEFWEGVFTALT | Consensus (comb.lib/smm/nn) 262 FWEGVFTGL 6.90 19.59 FWEGVFTGL o 062 EFWEGVFTG 4.30 262
HLADPAT0NDPBI*0401 | 1 | 528 | 543 | LEFWEGVFTGLTHID | Consensus (combib /smminn) 313 FWEGVFTGL 6.90 19.59 FWEGVFTGL 308 061 FWEGVFTGL 5.10 kA K]
HLA-DPAT01/DPBI*04:01 | 1 | 526 | 530 | CODHLEFWEGVFTAL | Consensus (comb.lib /smminn) 3.2 FWEGVFTGL 6.90 19.59 EFWEGVFTG 320 0.66 FWEGVFTGL 53.50 326
HLA-DPAT*01/DPB1*04:01 | 1 19 53 | AAQTFLATCINGVCH | Consensus (comb.lib/smminn) 380 CITFLATCIN 12823 4584 FLATCINGY 742 136 FLATCINGY 64.70 380
HLA-DPAT*01/DFB1*04:01 | 1 262 276 | GSPITYSTYGKFLAD | Consensus (comb fib/smminn) 407 TYSTYGKFL 238 15.24 ITYSTYGKF ar 407 ITYSTYGKF 24 39
HLA-DPAT*01/DPB1°04.01 | 1 40 34 | agTFLATCINGVCWT | Consensus (comb.lib./smminn) 408 QTFLATCIN 72823 45.54 FLATCINGY 748 339 FLATCINGYV 710 408
HLA-DPAT0N/DPBI"0401 | 1 | 263 | 277 | SPITYSTYGKFLADG | Consensus (comb.lib./smm/nn) 408 TYSTYGKFL 23 15.24 ITYSTYGKF 828 408 ITYSTYGKF 5410 329
HLA-DPAT*01/DPB1°04.01 | 1 B 52 | TRAQTFLATCINGVC | Consensus (comb.lib./smminn) 413 TAAGITFLAT 5252 2077 FLATCINGY 478 148 FLATCINGYV 7220 413
HLA-DPAT*01/DPB1*04:01 | 1 a 51 | STAAQTFLATCINGV | Consensus (comb.lib./smminn) 456 TAAQITFLAT 5252 2077 TAAGITFLAT 464 14 FLATCINGV 81.80 4.56
HLA-DPAT*01/DPBI*0401 | 1 | 261 275 | TGSPITYSTYGKFLA | Consensus (comb.lib./smm/nn) 478 TYSTYGKFL 23 15.24 ITYSTYGKF a8 478 ITYSTYGKF i1 361
HLA-DPAT01/DPBI*0401 | 1 | 530 | 544 | EFWEGVFTGLTHIDA | Consensus (comb.lib./smm/nn) 5 FWEGVFTGL 6.90 19.59 FWEGVFTGL 64 275 FWEGWVFTGL 92.60 5
HLA-DPAT*01/DPB1*04:01 | 1 102 116 | SDLYLVTRHADVIPY | Consensus (comb lib /smminn) 745 LVTRHADM 2349 2543 YLVTRHADV 194 745 YLVTRHADV 149.80 704
HLA-DPAT*01/DPB1*04:01 | 1 41 55 | QTFLATCINGVCWTY | Consansus (comb.lib./smminn) 57 QTFLATCIN 72823 45,54 FLATCINGV 829 409 FLATCINGV 166.90 757
HLA-DPAT*01/DPB1*04:01 | 1 1M 115 | SSDLYLVTRHADVIP | Consensus (comb.lib/smminn) 157 LVTRHADW 349 2543 YLVTRHADV 1206 757 YLVTRHADY 160.40 737
HLA-DPAT*01/DFB1°04:01 | 1 260 274 | TTRSPITYSTYGEFL | Consensus (comb fib/smminn) 1 TYSTYGKFL 238 15.24 ITYSTYGKF 121 n ITYSTYGKF 100.10 53
HLA-DPAT*01/DPB1°04.01 | 1 100 114 | GSSDLYLVTRHADVI | Consensus (comb.lib./smminn) 185 GSSDLYLVT 074 133 YLVTRHADV 183 7.34 YLVTRHADV 176.10 785
HLA-DPAT*01/DPB1*0401 | 1 | 531 545 | FWEGVFTGLTHIDAH | Consensus (comb.fib./smm/nn) 91 FWEGVFTGL 6.90 19.59 FWEGVFTGL 728 124 FWEGWVFTGL 179.70 797
HLA-DPAT*01/DPB1"04:01 | 1 103 17 | DLYLVTRHADVIPVR | Consensus (comb.lib./smminn) 857 LVTRHADMI 2349 2543 YLVTRHADV 1307 857 YLVTRHADV 169.50 765
HLA-DPAT*01/DPB1*04:01 | 1 K] 50 | vSTAAQTFLATCING | Consensus (comb.lib./smminn) 933 TAAQTFLAT 5252 20.77 TAAQTFLAT a4 093 AAQTFLATC 23040 8.33
HLA-DPAT01DPBI0401 | 1 | 557 | 571 | LPYLVAYQATVCARA | Consensus (comb.lib./smminn) 976 LVAYQATVC 19.83 24.60 YLVAYQATV 594 225 YLVAYQATV 24770 8.76
HLA-DPAT0IDPBI*04:01 | 1 | 264 | 278 | PITYSTYGKFLADGG | Consensus (comb.ib /smminn) 980 TYSTYGKFL 238 15.24 STYGKFLAD 1430 9.30 ITYSTYGKF 60.60 360
26
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Result — Consensus percentile rank

Comblib.core  Comblib.score  Comblib.rank  SMMaligncore  SMMalignIC50(nM)  SMMalignrank  NNaligncore  WNalignIC50{nM) NN align rank
Consensus (comb.fb./smminn) 252 FWEGVFTGL ) 19.59 FWEGVFTGL 310 062 EFWEGVFTG 3940 252
Consensus (comb.lb.smminn) 257 FWEGVFTGL £.90 19.59 FWEGVFTGL 0 053 FWEGVFTGL 4030 257
Consensus (comb.fb.smminn) 262 FWEGVFTGL 590 1959 FWEGVFTGL ) 062 EFWEGVFTG 430 262
Cansensus (comb li/smminn) 313 FWEGVFTGL 690 19.59 FWEGVFTGL 208 061 FWEGVFTGL 51,10 N
Consensus (comb.fib.smminn) 326 FWEGVFTGL 690 1959 EFWEGVFTG 20 068 FWEGVFTGL 5350 326
Consensus (comb.lb.smminn) 330 QTFLATCN 3 584 FLATCINGY 42 1% FLATCINGY B4T0 330
Consensus (comb.fb.smminn) 07 TYSTYGKFL 23 1524 TYSTYGKF 827 07 TYSTYGKF 54 329
Cansensus (comb li/smminn) 408 QTFLATCN 323 4584 FLATCINGY 745 339 FLATCINGY .10 408
Consensus (comb.fb.smminn) 408 TYSTYGKFL 238 1524 TYSTYGKF &8 408 TYSTYGKF 5410 329
Consensus (comb.lb.smminn) e TAAQTFLAT 5252 077 FLATCINGY &3 149 FLATCINGY 7220 413
Consensus (comb.fb.smminn) 456 TAAQTFLAT 5252 077 TAAQTFLAT 54 141 FLATCINGV 81.80 456
Consensus (comb.fb./smminn) 478 TYSTYGKFL 23 1524 TYSTYGKF %08 478 TYSTYGKF 1 361
Consensus (comb.fib.smminn) 5 FWEGVFTGL 690 1959 FWEGVFTGL 664 275 FWEGVFTGL 9260 5
Consensus (comb.fb.smminn) 745 LVTRHADVI 7149 54 YLVTRHADV 1194 745 YLVTRHADV 149,30 7.4
Consensus (comb.fb.smminn) 757 QTFLATCN 7823 584 FLATCINGY 829 40 FLATCINGY 166,90 757

Download result E|

Citations:

If you use these predictions in a manuscript, please include the following in the method section:
The MHCI binding predictions were made on 9/29/2014 using the IEDB analysis resource Consensus tool [1]

[2]-

1. Wang P, Sidnev J, Dow C, Mothe B, Sette A, Peters B. 2008, A svstematic assessment of MHC class IT peptide binding
predictions and evaluation of a consensus approach. PLoS Comput Biol. 4(4):21000048.
2. Wang P, Sidnev J. Kim ¥V, Sette A, Lund O, Nielsen M, Peters B. 2010. Pepfide binding predictions for HLA DR, DP

and D) molecules. BMC Bioinformatics. 11:368.
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Result — Downloaded file (CSV)

A

Ilallele

[Y=D = BRI R = R B R TR N ]

L=TR Y == (= I W R i VU S T S == R Y= T == L (= ] W RO WD ]| W R =D

HLA-DPA1*01/DPB1*0401
HLA-DPA1*01/DPB1*0401
HLA-DPA1*01/DPB1*0401
HLA-DPA1*01/DPB1*0401
HLA-DPAL*01/DPB1*0401
HLA-DPA1*01/DPB1*0401
HLA-DPAL*01/DPB1*0401
HLA-DPA1*01/DPB1*0401
HLA-DPAL*01/DPB1*0401
HLA-DPA1*01/DPB1*0401
HLA-DPA1*01/DPB1*0401
HLA-DPA1*01/DPB1*0401
HLA-DPA1*01/DPB1*0401
HLA-DPAL*01/DPB1*0401
HLA-DPA1*01/DPB1*0401
HLA-DPAL*01/DPB1*0401
HLA-DPA1*01/DPB1*0401
HLA-DPA1*01/DPB1*0401
HLA-DPA1*01/DPB1*0401
HLA-DPA1*01/DPB1*0401
HLA-DPAL*01/DPB1*0401
HLA-DPA1*01/DPB1*0401
HLA-DPAL*01/DPB1*0401
HLA-DPA1*01/DPB1*0401
HLA-DPAL*01/DPB1*0401
HLA-DPA1*01/DPB1*0401
HLA-DPA1*01/DPB1*0401
HLA-DPA1*01/DPB1*0401
HLA-DPA1*01/DPB1*0401
HLA-DPAL*01/DPB1*0401
HLA-DPA1*01/DPB1*0401
HLA-DPAL*01/DPB1*0401
HLA-DPA1*01/DPB1*0401
HLA-DPAL*01/DPB1*0401
HLA-DPA1*01/DPB1*0401
HLA-DPA1*01/DPB1*0401
HLA-DPA1*01/DPB1*0401
HLA-DPA1*01/DPB1*0401
HLA-DPAL*01/DPB1*0401

B C
seq_num start

e e i e i e i e e R e e R i e i R el R el e e e e e e R e e i e R R e R e R R R e N e R e

527
528
526
529
225

39
262

40
263

38

37
261
530
102

41
101
260
100
531
103

36
557
264

99
238

35
559

34
265

33
259
236
512
266
513
511

42

232

end

D

peptide
541 DHLEFWEGWVFTGLTH
542 HLEFWEGWVFTGLTHI
540 QDHLEFWEGVFTGLT
543 LEFWEGVFTGLTHID
539 CODHLEFWEGVFTGL
53 AAQTFLATCINGVCW
276 GSPITYSTYGKFLAD
54 AQTFLATCINGVCWT
277 SPITYSTYGKFLADG
52 TAAQTFLATCINGVC
51 STAAQTFLATCINGWV
275 TGSPITYSTYGKFLA
544 EFWEGVFTGLTHIDA
116 SDLYLVTRHADVIPY
55 QTFLATCINGYCWTVY
115 S5DLYLVTRHADVIP
274 TTGSPITYSTYGKFL
114 GSSDLYLVTRHADVI
545 FWEGVFTGLTHIDAH
117 DLYLVTRHADVIPVR
20 VETAAQTFLATCING
571 LPYLVAYQATVCARA
278 PITYSTYGKFLADGG
113 CGSSDLYLVTRHADV
272 PYLVAYQATVCARAQ
43 IVSTAAQTFLATCIN
573 YLVAYQATWVCARAQA
48 QIVSTAAQTFLATCI
279 ITYSTYGKFLADGGC
A7 VAIVSTAAQTFLATC
273 ITTGSPITYSTYGKF
370 NLPYLVAYQATVCAR
526 RLRAYMMNTPGLPVCO
280 TYSTYGKFLADGGCS
527 LRAYMNTPGLPVCOD
525 VRLRAYMMNTPGLPVC
56 TFLATCINGVCWTWY
437 SGMFDSSWVLCECYDA
346 WEGVFTGLTHIDAHF

method
Consensus {comb.lib./smm/nn
comb.lib./smm/nn

comb.lib./smm/nn

Consensus
Consensus
Consensus

—

comb.lib./smm/nn
Consensus (comb.lib./smm/nn
Consensus (comb.lib./smm/nn
Consensus (comb.lib./smm/nn
Consensus {comb.lib./smm/nn
Consensus (comb.lib./smm/nn
Consensus {comb.lib./smm/nn
Consensus (comb.lib./smm/nn
Consensus (comb.lib./smm/nn
Consensus (comb.lib./smm/nn
Consensus (comb.lib./smm/nn
Consensus {comb.lib./smm/nn
Consensus (comb.lib./smm/nn
Consensus {comb.lib./smm/nn
Consensus (comb.lib./smm/nn
Consensus {comb.lib./smm/nn

Consensus (comb.lib./smm/nn
Consensus (comb.lib./smm/nn
Consensus (comb.lib./smm/nn

Consensus (comb.lib./smm/nn
Consensus {comb.lib./smm/nn
Consensus (comb.lib./smm/nn
Consensus {comb.lib./smm/nn
Consensus (comb.lib./smm/nn
Consensus (comb.lib./smm/nn
Consensus (comb.lib./smm/nn
Consensus (comb.lib./smm/nn
Consensus {comb.lib./smm/nn
Consensus (comb.lib./smm/nn
Consensus {comb.lib./smm/nn
Consensus (comb.lib./smm/nn
Consensus {comb.lib./smm/nn
Consensus (comb.lib./smm/nn

)
}
)
}
)
}
)
)
}
)
}
)
}
)
)
)
)
}
)
Consensus [comb.lib./smm/nn)
)
}
)
)
)
)
}
)
}
)
}
)
)
)
)
}
)
}
)

{
{
{
{
{
{
{
{
{
{
{
{
{
{
{
{
Consensus {comb.lib./smm/nn
{
{
{
{
{
{
{
{
{
{
{
{
{
{
{

Consensus (comb.lib./smm/nn

G H

1 K

L

M N

percentile_rank comblib_ccomblib_s comblib_r smm_aligi smm_aligi smm_aliginn_align

2.52 FWEGVFT
2.57 FWEGVFT
2.62 FWEGVFT!
3.13 FWEGVFT
3.26 FWEGVFT
3.8 QTFLATCH
4.07 TYSTYGKFI
4.08 QTFLATCH
4.08 TYSTYGKFI
4.13 TAAQTFLA
4.56 TAAQTFLA
4.78 TYSTYGKFI
5 FWEGVFT
7.45 LVTRHADY
7.57 QTFLATCH
7.57 LVTRHADY
7.71 TYSTYGKFI
7.85 GSSDLYLV
7.97 FWEGVFT
8.57 LVTRHAD\
9.33 TAAQTFLA
9.76 LVAYQAT\
9.8 TYSTYGKFI
10.02 GSSDLYLV
10.5 LVAYQATY
10.61 IVSTAAQT
10.76 LWAYQATY
10.89 IVSTAAQT
12.18 TYSTYGKFI
13.08 IVSTAAQT
13.28 ITYSTYGKF
13.94 LVAYQATY
15.04 RAYMNTP
15.24 TYSTYGKFI
15.66 RAYMNTP
16.06 VRLEAYMI
16.28 TFLATCING
16.7 GMFDSSV
17.22 GVFTGLTH

6.9

6.9

6.9

6.9

6.9
728.23
2.38
728.23
2.38
52.52
52.52
2.38
6.9
23.49
728.23
23.49
2.38
0.74
6.9
23.49
22.52
19.93
2.38
0.74
19.93
50.69
19.93
50.69
2.38
20.69
926.52
19.93
16.44
2.38
16.44
4.2
27375.94
2166.88
164.94

19.59 FWEGVFT!
19.59 FWEGVFT!
19.59 FWEGVFT!
19.59 FWEGVFT!
19.59 EFWEGVF
45.84 FLATCING
15.24 ITYSTYGKF
45.84 FLATCING
15.24 ITYSTYGKF
29.77 FLATCING
29.77 TAACQTFLA
15.24 ITYSTYGKF
19.59 FWEGVFT!
25.43 YLVTRHAL
45.84 FLATCING
25.43 YLVTRHAL
15.24 ITYSTYGKF
11.33 YLVTRHAL
19.59 FWEGVFT!
25.43 YLVTRHAL
29.77 TAAQTFLE

24.6 YLVAYQAT
15.24 STYGKFLA
11.33 LYLVTRHA

24.6 YLVAYQAT
29.58 TAAQTFLA

24.6 YLVAYQAT
29.58 TAAQTFLA
15.24 ITYSTYGKF
29.58 TAAQTFLA

47.4 GSPITYSTY

24.6 YLVAYQAT
23.64 YMNTPGLI
15.24 STYGKFLA
23.64 YMNTPGLI
17.48 YMNTPGLI
68.61 FLATCING

52.9 FDSSVLCE
36.49 GVFTGLTH

310
302
310
308
320
742
827
746
828
473
464
908
664

1194
829

1206

1221

1183
728

1307
374
594

1430

1185

1257
371

1251
367

1665
377

1339
658
310

2971
310
311

2068 8

1664

2145

0.62 EFWEGWY
0.58 FWEGVF
0.62 EFWEGWY
0.61 FWEGVF
0.66 FWEGVF
3.36 FLATCIN
4.07 ITYSTYGE
3.39 FLATCIN
4.08 ITYSTYGK
1.45 FLATCIN
1.41 FLATCIN
4.78 ITYSTYGE
2.75 FWEGVF
7.45 YLVTRHA
4.09 FLATCIN'
7.57 YLVTRHA
7.71 ITYSTY Gk
7.34 YLVTRHA
3.24 FWEGVF
8.57 YLVTRHA
0.93 AAQTFLS
2.25 YLVAYQ/
9.8 ITYSTYGK
7.36 YLVTRHA
8.07 AYQATW
0.91 AAQTFLE
8.01 AYQATW
0.89 AAQTFLE
12.18 YSTYGKF
0.94 AAQTFLS
8.88 ITYSTYGk
2.71 YLVAYQ/
0.62 AYMNTP
25.27 YSTYGKF
0.62 YMNTPG
0.62 YMNTPG
16.28 FLATCIN
12.17 MFDSSVI
17.08 GVFTGLT



Result — Email

IEDB Tools MHC class Il prediction result (2018-10-03 16:28:50)  Inbox x

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

Your MHC class Il prediction completed on the IEDB servers (hitp://tools iedb org/mhcii/y and the result is attached in csv format.

Input parameters

Method: recommended
Number of sequences: 1
Input sequences: attached
Alleles: DPA1*01-DPB1*04.01

Job parameters

Submission date: 2018-10-03 16:258:50
Completion date: 2018-10-03 16:28:53
Total walltime since submission: 3 seconds

2 Attachments

B predict_result.csv ' B input_sequences.xt '
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Guidelines: Selecting binders

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

e Cut-off guidelines:

— Percentile rank < 10.0 (Percentile rank on linear scale (0-

100), lower value = better binder)
— MHC binding affinity IC;, < 1000nM
e Select all peptides with IEDB percentile rank < 10.0

30
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Alternate approaches for selecting binders

e Recommended threshold is arbitrary.
e Change cut-off values depending on your need

— e.g. in case you have too few or too many predicted

binders.

e Set 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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Issue of overlapping peptides

e The tool breaks the sequence into all possible 15-mers - Peptides

overlapping by 14 amino acid residues

allele

HLA-DPAI*DUDPEI*MDI
HL.&—[]PM*DU[]PEI*MDI
HLA—DPAI*DUDPBI*MGI
HLA-DPAI*DUDPEI*MDI
HL.&—[]PM*DI![]PEI*MDI
HLA-DPA1*01/DPB1*0401
HLA-[]PM*DUDPEI*MDI
HL.&—[]PM*DI![]PEI*MDI
HLA-DPA1*01/DPB1*0401
HLA-DPM*DUDPEI*MOI
HLA-DPA1*01/DPB1*0401
HLA-DPA1*01/DPB1*0401
HLA-DPM*DUDPEI*MOI
HLA-DPA1*01/DPB1*0401
HLA-DPA1*01/DPB1*0401
HLA-[]PM*DUDPBI*MOI
HLA-DPA1*01/DPB1*0401
HL.&—[]PM*UI,.’[]PEI*MDI
HLA-[]PM*DUDPBI*MOI
HLA-DPA1*01/DPB1*0401

B

C

D E

seq_nistart end peptide

1

e e e e e e et el el il el el et el i e i el

327
328
520
329
323

541 |DHLEFWEGVFTGLTH
S42JHLEFWEGVFTGLTHI
S40|QDHLEFWEGVETGLT
53 |LEFWEGVFTGLTHID
539 |CODHLEFWEGVETGL

33
262
40
203
38
37
201
330
102
41
101
260
100
331
103

53 BAQTFLATCINGVCH
276 GBPITYSTYGEFLAD
54 AQTFLATCINGVCHT
277 SPITYSTYGEFLADG
52 TRAQTFLATCINGVC
51 STARQTFLATCINGV
275 TG3PITYSTYGEFLE
544 EFWEGVFTGLTHIDA
116 3DLYLVTRHADVIEV
53 QTFLATCINGVCHIV
115 33DLYLVTRHADVIP
274 TTGSPITYSTYGEFL
114 GSSDLYLVTRHADVI
545 FWEGVFTGLTHIDAH
117 DLYLVTRHADVIPVRE

F
method
Consensus (com
Consensus (com
Consensus (com
Consensus (com
Consensus (com
Consensus (com
Consensus (com
Consensus (com
Consensus (com
Consensus (com
Consensus (com
Consensus (com
Consensus (com
Consensus (com
Consensus (com
Consensus (com
Consensus (com
Consensus (com
Consensus (com
Consensus (com

252 FWEGVFTGL
2.57|FWEGVFTGL
2.62|FWEGVFTGL
3.13|FWEGVFTGL
3.26|FWEGVFTGL
3.8 QTFLATCIN
4,07 TYSTYGKFL
4,08 QTFLATCIN
4,08 TYSTYGKFL
4,13 TAAQTFLAT
4,56 TAAQTFLAT
4,78 TYSTYGKFL
5 FWEGVFTGL
745 LVTRHADVI
7.57 QTFLATCIN
7.57 LVTRHADVI
7.71 TYSTYGKFL
7.85 GSSDLYLVT
7.97 FWEGVFTGL
8.57 LVTRHADVI

G H I

percent comblib core comblibcomblibsmm ali

6.9

6.9

6.9

6.9

6.9
728.23
2.38
728.23
2.38
52.52
52.52
2.38
6.9
23.49
728.23
23.49
2.38
0.74
6.9
23.43

] K

19.59)EFWEGVETG
45,84 FLATCINGV
15.24 ITYSTYGKF

45,84 FLATCINGV
15.24 ITYSTYGKF

29.77 FLATCINGV
29.77 TAAQTFLAT
15.24 ITYSTYGKF

139,53 FWEGVFTGL
2543 YLVTRHADV
45,84 FLATCINGV
2343 YLVTRHADV
15.24 ITYSTYGKF

11.33 YLVTRHADY
19.59 FWEGVFTGL
2543 YLVTRHADV

L

310
302
310
308
320
742
827
746
828
473
464
908
f64
1134
823
1206
1221
1183
728
1307

M N
n core smm_al smm_al nn ali

EFWEGVFTG
FWEGVFTGL
EFWEGVFTG
FWEGVFTGL
FWEGVFTGL
3.36 FLATCINGV
4,07 ITYSTYGKF

3.39 FLATCINGV
4,08 ITYSTYGKF

143 FLATCINGV
1.41 FLATCINGY
4,78 ITYSTYGKF

2.75 FWEGVFTGL
745 YLVTRHADV
4,03 FLATCINGV
1.57 YLVTRHADV
771 ITYSTYGKF

7.34 YLVTRHADV
3.24 FRGVFTGL
8.57 YLVTRHADV

N core nn

T [ 5] o o = LA Il‘n

= B B ¥ » B |

14
16
16
10
17
17
16



Issue of overlapping peptides: Solution

e Pre-processing:

— Generate 15mers overlapping by 10 AA residues and do
the prediction
APITAYAQQTRGLLGCIITSLTGRD

— 15 is mostly preferred length for class Il

— 10 AA overlap captures minimal 15mers with all possible
9mer binding cores with at least 1 flanking residue

— Python/Perl script or Excel
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Issue of overlapping peptides: Solution

e Post-processing:

— Remove largely overlapping peptides after prediction

(based on same binding core or position)

A B C D E G H I J K L M N 0
1 allele seg_nistart end peptide percent comblib_core comblibcomblibsmm _align core smm_al smm_al nn_align_core nn_z
2 |HLA-DPA1*(1/DPB1%0401 1 527 541 DELEFWEGVFTGLTE | 250 FWEGVFTGL | 69 19.59 FWEGVFTGL 310 0.62 EFWEGVFTG 3
3 |HLA-DPA1*(01/DPB1%0401 1528542 HEEFREGVRTGETHT 257 FWEGYHTGE— 6.9  19.59 FWEGVFTGL 302 0.58 FWEGVFTGL 4
4 HLA-DPA1*01/DPB1*0401 1526 540-GBHEEFWEGVFEERT +——262 FWEGYFFGE— 6.9  19.59 FWEGVFTGL 310 0.62 EFWEGVFTG 4
5 HLA-DPA1*01/DPB1*0401 1523 LEFWECTFTOLTHID — 3 13 FWEGYFaE— 6.9 19.59 FWEGVFTGL 308  0.61 FWEGVFTGL 3
6 |HLA-DPA1*(01/DPB1%0401 152553 CoBHEEFWEGYFIEE 320 FWEGYFTGE— 6.9  19.59 EFWEGVFTG 320 0.66 FWEGVFTGL 5
7 'HLA-DPA1*(01/DPB1%0401 1| 39 53 AAQTFIATCINGVCH | 38 QUFLATCN | 7823 4584 FLATCINGY 742 3.36 FLATCINGV il
8 HLA-DPA1*01/DPB1*0401 1| 262 276 GSPITYSTYGEFLAD | A407TYSTYGKEL | 238  15.24 ITYSTYGKF 827 4.07 ITYSTYGKF
9 HLA-DPA1*01/DPB1*0401 14— EQTFIATCINGTOWNT T H00-OFFATCIN—  728.23  45.34 FLATCINGY 746 3.35 FLATCINGV ]
10 HLA-DPA1*01/DPB1*0401 1263277 SPITYSTYGRFLADG T 408 TYSTYGKFC— 238 15.24 ITYSTYGKF 828 A.08 ITYSTYGKF 5
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Prediction of promiscuous binders
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Promiscuous binders

e Peptides that bind to more than one MHC molecule.
e Significance:

— Associated with stronger antigenicity & larger population
coverage

— Important in reducing immunogenicity of therapeutic
proteins

— Can be predicted based on binding affinity

e Consensus percentile rank threshold < 20.0

1. Oseroff et al. 2010, J Immunol
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Promiscuous binders - Multiple alleles

MHC-Il Binding Predictions

Specily Sequence(s)

[ 3

>HCV_NS3
APITAYAQQTRGLLGCIITSLTGRDKNQVEGEVQIVSTAAQTFLATCINGVCWTVYHGAGTRT IASPRGP
VIQMYTNVDQDLVGWPAPQGSRSLTPCICGSSDLYLVTRHADVIPVRRREDSRGSLLSPRPISYLKGSSE
GPLLCPAGHAVGIFRARVCTRGVARAVDEIFVENLETTMRSPVETDNSSPEVVEQSFQUAHLHAPTGSGK
Enter pratein sequence(s) in FASTA farmat STKVPARYARQGYXVLVLNPSVAATLGFGAYMSKARGIDPNIRTGVRTITTGSPITYSTYGKFLADGGCS
(Browse for sequences in NCBI) GGAYDIIICDECHSTDATSILGIGTVLDQAETAGARLVVLATATPPGSVIVPHENIEEVALSTTGEIPFY
GRAIPLEVIKGGRHLIFCHSKKECDELARKLVALGINAVAYYRGLDVSVIPTSGDVVVVATDALMIGYTG
DFDSVIDCNICVIQTVDESLDPTFTIETITLPQDAVSRIQRRERTGREKPGIYRFVAPGERPSGMFDSSY
LCECYDAGCAWYELTPAETTVRLRAYMNT PGLEPVCQDHLEFWEGVFTGLTHIDAHFLSQTKQSGENLEYL
VAYQATVCARAQAPPPSWDQMWKCLIRLKPTLHGPTPLLYRLGAVONE ITLTHPVTKY IMTCMSADLEVY

4

Or select file containing sequence(s) ' Choose File | Mo file chosen

Choose sequence format auto detect format r

Choose a Prediction Method

Prediction Method IEDB recommended ¥ Help on prediction method selections

Specify what to make binding predictions for

Select species/locus Human. HLA-DR *
Alele
DPAT*01/DPB1*04:01 ()
Select MHC allele(s) DPA1*03:01/DPB1*04:02 (5
Select o & £ chains seperately if applicable: | | (3 DPA1*02:01/DPB1*05:01 ()
Select HLA allele reference set: | | DRB1*01:01 &
¥ Uplozd alisls file @
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MHC-Il Binding Prediction Results

Input Sequences

#
1

Name
HCY_MS3

Sequence

APTTAYRQUIRGLLGCITITSLI GROENVEGEVIVSTARQTFLATCING
VCWTVYHGAGTRT IASPEGEVI QMY TNVDQDLVGWEAPQGSRSLIFCICG
S5DLYLVIRHADWVIFVERRGDSRGSLLSFRFISYLKGS SGGFLLCPAGHR
VEIFRARVCTRGVAKAVDFIFVENLETTMRSEVETDNSSEEVVEQSFVA
HLHAPTGSEESTEVERRAYR AOEYRVLVINEPSVAATLGFGAYMSKRHGIDE
HIRTGVRIITIGSPITYSTYGKFLADGGCSGEAYDITTICDECHSTDATSI
LEIGTVLDAETAGARLVVLATATPPGSVIVEHFNIEEVALSTTGEIFEY
GEAIPLEVIKGGRALIFCHSKEKCDELAAKLVALGINAVAYYRGLOVIVI
BT SGOVVVVATDATMTIGYTGDFDSVIDCHICVIQIVDESLDEFTFTIETIT
LAV SRTQRRGRT GRGK PG IYRFVAPGERFSGMFDS SVLCECYDAGCA
WYELTEAETTVELRAYMNT PFGLEVCQDHLEFWEGVFIGLTHIDARFLSQT
K SGENLEY LVAY QAT VCARA A PPESWDMWECLIRLEFTLHGFTFLLY
BLGAVONEITLTHEVIKYIMI CMSADLEVVT

Multiple alleles - Result

Prediction method: IEDB recommended | Low percentile_rank = good binders

Download result ]

Citations

Checkto expanded the result: |

Allele Start End Peptide Method used
HLA-DRB1*01:01 222 236 | GYEVLVLNESVAATL | Conzensus (comb.lib./smminn} 0.32
HLA-DRB1=01:.01 223 237 | YEVLVLNESVERTLGE | Conzensus (comb.lib./smminn} 054
HLA-DRB1*01:01 220 234 | AQEYEVLVLNEPSVAR | Conzensus (comb.lib./smminn} 1.06
HLA-DRB1=01:.01 221 235 | QEYEVLVLNESVERT | Conzensus (comb.lib./smminn} 1.08
HLA-DRB1*01:01 224 238 | EWLVLNIPSVAARTLEF | Consensus (comb.lib./smminn} 1.33
HLA-DRB1=01:.01 215 233 | ARQEYEVLVLNESVE | Conzensus (comb.lib./smminn} 218
HLA-DPA1=01/DPB1*=04:01 e 41 DHLEFWESVFICLTH | Consensus (comb.lib./smminn} 252
HLA-DPA1T*01/DPB1*04:01 528 542 | HLEFWEGVFIGELTHI | Conzensus (comb.lib./smminn} 257
HLA-DPA1=01/DPB1*=04:01 526 540 RDHLEFWEGVETGLT | Consensus (comb.lib./smminn} 262
HLA-DRB1=01:.01 373 352 | ARKLVALEINAVEYY | Conzensus (comb.lib./smminn} 254
HLA-DRB1*01:01 225 239 | VLVLNESVAATLEFE | Conzensus (comb.lib./smminn} 2.82
HLA-DRB1=01:.01 375 353 | AEKLVALGINAZVAYYR | Conzensus (comb.lib./smminn} 3.08
HLA-DPA1=01/DPB1*=04:01 529 543 | LEFWEGVFIELTHID | Conzensgus (comb.lib./smminn} 3.13
HLA-DPA1T*01/DPB1*04:01 525 535 | CQDHLEFWEGEVETEL | Consensus (comb.lib./smminn} 3.26
HLA-DPA1=01/DPB1*=04:01 39 53 ARQTFLATCINGYVCH | Consensus (comb.lib./smminn} 3.80
HLA-DRB1=01:.01 37T 391 LAAFLVALEINAVAY | Conzensus (comb.lib./smminn} 3587
HLA-DPA1=01/DPB1*=04:01 262 276 | ESPITYSTYEEFLAD | Conzensus (comb.lib./smminn} 4.07
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Panel of 27 class Il alleles to allow for global coverage

Locus Molecule l::‘:qn:::\ls: Locus Molecule I::‘eeqn::r‘:s:
DRB1 DRB1*01:01 5.4 DQA1/DQB1 DQA1*05:01/DQB1*02:01 11.3
DRB1*03:01 13.7 DQA1*05:01/DQB1*03:01 35.1
DRB1*04:01 4.6 DQA1*03:01/DQB1*03:02 19.0
DRB1*04:05 6.2 DQA1*04:01/DQB1*04:02 12.8
DRB1*07:01 13.5 DQA1*01:01/DQB1*05:01 14.6
DRB1*08:02 4.9 DQA1*01:02/DQB1*06:02 14.6
DRB1*09:01 6.2 Combined 81.6
DRB1%11:01 11.8 DPA1/DPB1 DPA1*02:01/DPB1*01:01 16.0
DRB1%12:01 3.9 DPA1*01:03/DPB1*02:01 17.5
DRB1*13:02 7.7 DPA1*01/DPB1*04:01 36.2
DRB1*15:01 12.2 DPA1*03:01/DPB1*04:02 41.6
Combined 71.1 DPA1*02:01/DPB1*05:01 21.7
DRB3/4/5 DRB3*01:01 26.1 DPA1*02:01/DPB1*14:01 7.4
DRB3*02:02 34.3 Combined 94.5
DRB4*01:01 41.8
DRB5*01:01 16.0
Combined 87.7 Greenbaum et al., 2011. Immunogenetics

 Set of alleles used for promiscuous binder predictions

 Link provided in the “Help” tab (section-3) (allele file can be uploaded to the tool)
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Promiscuous binders

e Binders with =2 50% alleles binding (consensus percentile £ 20.0)

considered promiscuous binders

Count of % of alleles
1 i Peptide Start End  alleles binding binding {out of 27}
2 1 APITAYRAQOTREGLLE 1 15 8 29.6%
2 2 YAQOTRGLLGCIITS B 20 3 11.1%
4 3 REGLLGCITITSLTGRD 11 25 8 29.6%
5 4 CITTSLTGRDENQGVE 16 30 a8 29.6%
& 5 LTGRDENQVEGEVQT 21 35 0 0.0%
7 ] ENQVEGEVQIVSTAR 26 40 5 18.5%
8 7 GEVQIVSTAAQTFLL 31 45 21 77.8%
9 8 VETARQTFLATCING 36 50 4 14.8%
10 9 QTFLATCTINGVCWTV 41 55 11 40.7%
11 10 TCINGVCWIVYIHGAS 46 60 1 3.7%
12 11 VCWTVYHGAGSTRTIL 51 ] 9 33.3%
12 12 YHGAGTRTIASPEGE 56 70 7 25.9%
14 13 TETIASPRGEVIQMY 61 75 3 11.1%
15 14 SPEGEVIQMYTNVDQ 66 80 9 33.3%
16 15 VIQMYTNVDQDLVGW 71 85 9 33.3%
17 16 THVDQDLVGEWEAPQGE 76 90 3 11.1%
18 17 ILVGWEAPQGSESLT 81 95 2 7.4%
19 18 PAPQGSESLTECTCE 86 100 0 0.0% 40
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“7-allele” method

Paul et al. (2015) Development and validation of a broad scheme for prediction of HLA class Il restricted T

cell epitopes. Journal of immunological methods.
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“7-allele” method

e Aim was to capture maximum immune response with

minimum no. of peptides

e 6 peptide datasets with measured immune responses
(SFCs/10° PBMCs)

e 15 or 16mer peptide sets with 10 AA residues overlapping

Dataset Purpose N2 @ el N2, @5 Reference
Antigens | peptides | donors

Der p/f (House dust mite)  Training data 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

oy LIVUVLWUINLG CULIVILU L LaMiMDMorn -
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“7-allele” method

e Optimal results obtained with a set of 7 alleles:

— 3 DRB1 alleles with frequency > 12% (DRB1*03:01,
DRB1*07:01, DRB1*15:01) and 4 DRB3/4/5 alleles
(DRB3*01:01, DRB3*02:02, DRB4*01:01, DRB5*01:01)

e Top 21.41% peptides = 50% response

e The median consensus percentile rank of the 7 alleles = 20.0
- Universal prediction threshold

1. Paul et al. (2015) Journal of Immunological Methods 422, 28-34
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“7-allele” method

e Generate 15mers overlapping by 10 AA residues
e Do binding prediction for the 7 selected alleles
e Estimate the median consensus percentile rank

e Select all peptides with median consensus percentile rank <
20.0

e This set of peptides can capture = 50% of the response
e These 7 alleles can be selected as a set in Tepitool

e Thisis implemented in CD4Episcore tool
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Exercise
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Exercise

e Question:

Predict the alleles from the given set of 6 MHC class Il alleles to
which the peptide “HLEFWEGVFTGLTHI” may bind.

Locus Alleles

DPA1/DPB1 DPA1*01/DPB1*04:01
DPA1*01:03/DPB1*02:01
DQA1/DQB1 DQA1*05:01/DQB1*03:01
DQA1*03:01/DQB1*03:02
DRB1 DRB1*03:01
DRB1*07:01
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Exercise

e Steps:
1. Predict the binding affinity of the peptide for the given

alleles
Peptide: HLEFWEGVFTGLTHI
Alleles: Locus Alleles

DPA1/DPB1 DPA1*01/DPB1*04:01
DPA1*01:03/DPB1*02:01
DQA1/DQB1 DQA1*05:01/DQB1*03:01
DQA1*03:01/DQB1*03:02
DRB1 DRB1*03:01
DRB1*07:01

2. ldentify alleles with consensus percentile rank £10.0
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Exercise: Input

IMMUNI

MHC-Il Binding Predictions

Enter protein sequence(s)in FASTA format
(Browse for sequences in NCEI

Or select file containing sequence(s)

Choose sequence format

Prediction Method

Select species/locus

Select MHC allele(s)
Select o & S chains separately if applicable: |
Select HLA allele reference sef: | |

Specify Sequence(s)

HLEFWEGVFIGLTHI

. Choose File | Mo file chosen

auto detect format

Choose a Prediction Method

IEDB recommended ¥  Help on prediction method selections

Specify what to make binding predictions for

Human, HLA-DR *

Allels
DPAT*01/DPB1*04:01 (5
DPA1*01:03/DPB1*02:01 (%)
DOA1*05:01/DQB1*03:01
DOA1*03:01/DOB1*03:02
DRB1*03:01 )
DRB1*07:01 ®

L

?

Upload sllele fils ()

JRG



Exercise: Output

MHC-II Binding Prediction Results

Input Sequences

1 | sequence 1 HLEFWEGVFIGLIHI

Prediction method: IEDB recommended | Low percentile_rank = good binders

Download result [%]

Citations
Chechtnexpandedtheresun:LJ

Method used -
HLA-DPA1*01/DPB1*04.01 1 1 15 | HLEFWEGVFIGLTHI | Consensus (comb.lib./2mminn) 2.97
HLA-DPAT=01:03/DPB1*02:01 | 1 1 15 | HLEFWEGVFIGLTHI | Consensus (comb.lib./2mminn) 3.76
HLA-DRB1*07.01 1 1 15 | HLEFWEGVFIGLTHI | Consensus (comb.lib./2mminn) 19.31
HLA-DQAT*0S:01/DQBT=02:01 | 1 1 15 | HLEFWEGVFTELTHI | Consensus (comb.lib./smm/nn} 2249
HLA-DQAT*03:01/DQB1*03:02 | 1 1 13 | HLEFWEGVFTELTHI | Consensus (comb.lib./smm/nn} 31.14
HLA-DRB1*03:01 1 1 15 | HLEFWEGVFIGLTHI | Consensus (smmnn/sturnioln) 70.94

Download result (%]

IMMUNE EPITOPE DATABASE
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Tepitool
http://tools.iedb.org/tepitool
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TepiTool

New interface to prediction of class | and class Il epitope
candidates.

Motivation:

— Make tools more user friendly

— Provide recommendations as default

— Provide a set of top peptides as concise results
In the form of a step-by-step wizard (6 steps).
Provides recommendations as default values.
Input parameters can be adjusted as desired.
New methods incorporated.
Available at http://tools.iedb.org/tepitool
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Step 1: Sequence data

€« - C & [ http//tools.iedb.org/tepitool/

IEDB Analysis Resource - Labs

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

TepiTool

SIEpﬁn23455

SEQUENCE - Provide sequence data:

Sequences Enter sequences in FASTA or PLAIN format:

»5eq_1
MEALTIVLGLVLLSVTVQGKVFCELARTLERLGMDGYRGIS LANWMC LAKK
»5eq_2

MLLALVCLLSCLANSDF

*5eq_3

MEALIVLGLVLLSVTVQGKVFERCELAR

Cr upload file containing sequences: | Choose File | Mo file chosen 52
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Step 2: Species & Allele class

Steps 1HE 4 5 B

SPECIES & ALLELE CLASS - Select the host species and MHC allele class: Current selections:

Mo. of sequences 3

Host species 'Human v |—> Human M
Chimpanzee
Cow
. Gorllla
Allele class Class | v |

Macague
Mouse
Pig
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Step 3: Alleles - Class |

Steps 1 24 h 6

ALLELES - Specify alleles: Current selections:

Mao. of sequences 3

Alleles Human - Class | .
Host species Human
—> '* Sglectfrom list of frequently occuring alleles (Frequency = 1%) Allele class Class|
Selectfrom list of all available alleles Selected alleles 1.A*02:01
Select from list of representative alleles from different HLA supertypes Eesetallsles gi:ggg?

IJse panel of 27 most frequent A & B alleles
Upload allele file

A0 -

A1
AF23:01
Ar24:02
A25:01
AT26:01
A*29:02
A30:01
A30:02
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Step 4: Peptides - Class |

Steps 1 2 3“5 6

PEPTIDES - Select peptides to be included in prediction: Current selections:

: : : L Mo. of sequences 3
Peptides to be included in prediction * Apply default settings for low number of peptides

Apply default settings for moderate number of peptides
i ; i Allele class Class |
Apply default settings for high number of peptides
: : Selected alleles  1.A*02:01
Custom selection - Select your own settings 2 A*0206
3.A*03:01

Host species Human

Handling of duplicate peptides:

- Duplicate peptides will be removed.

Peptide lengths to be considered in prediction:

- Only peptide length 9 will be included

Smers = 58
Caonsenvancy analysis * No
(Uses only peptides conserved in specified % of
sequences) Yes
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Step 4: Peptides - Class |

Steps 1 2 3 H 5 6
PEPTIDES - Select peptides to be included in prediction: Current selections:

Mo. of sequences 3

Peptides to be included in prediction Apply default settings for low number of peptides

Host species Human
* Apply default settings for moderate number of peptides Allele class Class |
Apply default settings for high number of peptides ——— e
Custom selection - Select your own settings stied alisies EIA*{]E:{]E
3.A%03:01
Handling of duplicate peptides:
- Duplicate peptides will be remaoved.
Peptide lengths to be considered in prediction:
- Only peptide lengths 8-11 will be included
Bmers =60
Omers = 58
10mers = 56
11mers = 54
Conservancy analysis * Mo
(Uses anly peptides consenved in specified % of
sequences) Yes
Start Over
56
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Step 4: Peptides - Class |

Steps 1 2 3 H 5 6
PEPTIDES - Select peptides to be included in prediction: Current selections:

Mo. of sequences 3

Peplides to be included in prediction Apply default settings for low number of peptides

Host species Human
Apply default settfngs far @derate number uf. peptides Allele class Class |
* Apply default settings for high number of peptides
: : Selected alleles  1.A*02:01
Custom selection - Select your own settings 2 A*D206
3.A*03:01
Handling of duplicate peptides:
- Duplicate peptides will not be removed.
Peptide lengths to be considerad in prediction:
- All peptide lengths (8-14) will be included
Bmers =74
Gmers =71
10mers = 68
11mers = 65
12mers = 62
13mers = 59
14mers = 56
Conservancy analysis * No
(Uses only peptides consenved in specified % of
sequences) Yes
Start Over
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Step 4: Peptides - Class |

Steps 1 2 3 H H 6
PEPTIDES - Select peptides to be included in prediction: Current selections:

Mo. of sequences 3

Peptides to be included in prediction Apply default settings for low number of peptides

Host species Human
Apply default sett?ngs far n‘pderate number of peptides Allele class Class |
Apply default settings far high number of peptides
* Custom selection - Select your own settings R B
¥ g 2.A*02:06
3.A*03:01

Handling of duplicate peptides:

* Remove duplicate peptides
Keep duplicate peptides

Peptide lengths to be considered in prediction:

Bmers =60
¥ 9mers = 58
¥ 10mers = 56
11imers = 54
12mers = 52
13mers = 50
14mers =48

Conservancy analysis No
(Uses only peptides conserved in specified % of
sequences) Yes

lUse peptides conserved in | 50% sequences ¥

leeaeom e



Step 5: Method - Class |

Steps 1 2 3 AEE

METHOD - Selctdcton et secton etods ad o vaes:
- No. of sequences 3
Prediction method to use | IEDB recommended A Host species Human
Allele class Class |
Selection of predicted peptides | Select peptides based on predicted percentile rank v |  Selected alleles 1.A*02:01
2.A*02:08
Select peptides with predicted consensus percentile rank = 3AMD301
Duplicate peplides Removed
- — — - Peptide lengths selected 9mers
Back | Next 10mers
Mo. of peptides included 114
(Mot considering conservancy analysis)
Conservancy analysis Peptides conserved in at least 50% sequences
v
Select peptides based on predicted percentile rank v

Select peptides based on predicted percentile rank
Select peptides based on predicted 1C50
Select peptides based on MHC specific predicted binding threshold
Select top x% of predicted peptides

Select top x number of predicted peptides
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Step 5: Method - Class |

Steps 1 2 3 4EE

METHOD - Select prediction & peptide selection methods and cutoff values: Current selections:

- No.of sequences 3
Prediction method to use | IEDE recommended v | Host species Human
Allele class Class|
Selection of predicted peptides | Select peptides based on predicted IC50 T|  Selected alleles 1.4*02:01
2.A*02:06
Select peptides with predicted IC50 < N 3.A°03:01
Duplicate peptides Removed
- — — - Peptide lengths selected Smers
Mo. of peptides included 114
(Mot considering conservancy analysis)
Conservancy analysis Peptides conserved in at least 50% sequences
60
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Step 5: Method

- Class |

Steps 1 2 3 455

METHOD - Select prediction & peptide selection methods and cutoff values:

Prediction method to use

Selection of predicted peptides

IEDE recommended v

Select peptides based on MHC specific predicted binding threshold ¥

(Each MHC allele has its own IC50 threshald.
Predicted peptides will correspond to 75% of immune response.
Prediction method is ShN)

As of now, only the following alleles are coverad by this method:
A*01:01
A*02:01
A*02:03
A*02:06
A*03:01
A*11:.01
A*23.01
A*24:02
A*25:01
A*26:01
A*29:02
A*30:01
A*30:02
A*31:.01
A*32:.01
A*33:.01
A*G8:01
A*GB:02
B*07:02
B*08:01
B*14:02
B*15:01
B*18:01
B*27.05
B*35:01
B*35:03
B*38:01
B*39:01
B*40:01
B*40:02
B*44:02
B*44:03
B*46:01
B*48:01
B*51:01
B*53:01
B*57:01
B*58:01

Please refer this paper for more details: Paul etal. (2013} J of Immunol. 191(12): 5831-
5839.

g l Start Over l Back l Next

Current selections:

Mo. of sequences
Host species
Allele class

Selected alleles

Duplicate peptides
Peptide lengths selected

Na. of peptides included
(Mot considering conservancy analysis)

Conservancy analysis

3
Human
Class |

1.A%02:01
2.A*02:06
3.A*03:01

Removed

Amers
10mers
114

Peptides conserved in at least 50% sequences
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Step 5: Method - Class |

Steps 1 2 3 4EE

METHOD - Select prediction & peptide selection methods and cutoff values: Current selections:
Mo. of sequences 3
Prediction method to use
IEDB recommended v Host species T —
Allele class Class |
Selection of predicted peptides Select top x% of predicted peptides v Selected alleles 1.A*02:01
2.A*02:06
Selecttop| 2% ¥ |of 114 peptides = 2 peptide(s) per allele x 3 allele(s) = JAT3IM
6 peptides Duplicate peptides Remaved
(Final selection of predicted peptides done based on percentile rank) Peptide lengths selected ?E"ETS
mers
| 1 [ | Mo. of peptides included 114
Start Over | Back | Next (Mot considering conservancy analysis)
Conservancy analysis Peptides conserved in at least 50% sequences
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Step 5: Method - Class |

Steps 1 2 3 4HE

METHODSelct eicton e secon metbods st vaes:
o No. of sequences 3
Prediction method to use IEDB recommended v T Human
Allele class Class |
Selection of predicted peptides Select top x number of predicted peptides v Selected allelss 1.A*02:01
2.A*02:06
Selecttop 5 peptides per allele (Maximum possible = 114) JAT0301
Duplicate peptides Removed
(Peptide selection done based on percentile rank) Peptide lengths selected amers
. - - . 10mers
Back | Next Mo. of peptides included 114
(Mot considering conservancy analysis)
Conservancy analysis Peptides conserved in at least 50% sequences
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Step 6: Review & Submit

Steps‘ESdEﬂ

REVIEW: Review selections, enter job details & submit data:

Mo. of sequences 3
Hostspecies Human
Allele class Class |
Alleles 1.A%02:01
2.A%02:06
3.A*03:01
Duplicate peptides Removed
Feptide lengths selected Smers
10mers

Approx no. of peptides included 114

Peptide overlap MIA (all possible nmers are included in class [)

Conservancy analysis Feptides consenved in at least 50% sequences

Frediction method IEDB recommended

Peptide selection criterion Based on predicted consensus percentile rank (Cutoff selected = 1)

Job details:

Job name (optional) workshop

Email (optional - will notify when e E R
job is finished) spaul@lji.org

{Please note that you will not be able to make any more changes once submitted. You will have to start again if you want to do 50.)
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Results: Web - Class |

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

—> Prediction results - concise (Download table):

COT T T Ol T TN T

14 mvisvinsv 035 HLA-A*02:06 67%
1 10 19 virsvIvoex 045 HLA-A*03:01 67%
1 5 14 mvervirsv 0.8 HLA-A®02:01 67%
Download results details:
—_— Complete results Prediction results of all peptides

Conservancy of peptides ~ Conservancy of peptides in the sequences

Citation information:

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

The MHC | binding predictions were done with IEDE analysis resource (TepiTool [1]) using Consensus method [2] which employs SMM, NN and Combinatorial library methods.

1. TepiTool reference
2. Moutafisi M, Peters B, Pasquetto V', Tscharke DC, Sidney J, Bui HH, Grey H, Sette A 2006. A consensus epitope prediction approach identifies the breadth of murine T(CD&+)-cell responses to vaccinia

For complete list of references please click here; References
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Results: Web - Class |

Input sequences:

T T

Seq_1 MEALNMLGLYLLSVTVQGKVFCELARTLKRLGMDGYRGISLANWMC LAKW
2 Seq_2  MLLALWCLLSCLANSDF
3 Seq_3 MEKALMLGLVLLSVTVOGKVFERCELAR

Other input parameters:

Mo, of sequences 3
Host species Human
Allele class Class |
Alleles AX02:01
A*D2:08
A*03:01
Duplicate peptides Removed
Feptide lengths selected Gmers
10mers
Peptide overlap A
Caonservancy analysis Yes (Conservancy cutoff = 50% sequences)
Prediction method IEDBE recommended
Peptide selection criterian Fredicted percentile rank

Cutoff for peptide selection criterion 1
Job name warkshop

Email spaul@lji.org
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Results: Complete results

allele length  peptide percentile_rank ann_ic50 ann_rank smm_ic50 smm_rankcomblib_s comblib_s netmhcpa netmhcpan_rank

Woa |~ s R e

wlw ww ww wwipin ks R R e e [T ey e

]
H

seq_num start end method
HLA-A*02:01 2 1 9 9 MLLALVCLL Consensus (ann/smm/comblib_sidney2008) 0.5 11 0.5 10.17 0.3 3.09e-05 1.8 - -
HLA-A*02:01 1 40 43 9 SLANWMCLA  Consensus (ann/smm/comblib_sidney2008) 0.8 20 0.8 43.86 0.8 0.00017 9.1- -
HLA-A*03:01 1 41 49 9 LANWMCLAK  Consensus (ann/smm) 11 122 0.9 322.7 13- - - -
HLA-A*03:01 1 1 19 9 LLSVTVQGK Consensus (ann/smm) L15 214 13 23378 1- - - -
HLA-A*03:01 3 1 19 9 LLSVTVQGK Consensus (ann/smm} L15 214 13 23378 1- - - -
HLA-A*02:06 2 1 9 9 MLLALVCLL Consensus (ann/smm) 1.35 24 1.6 34.96 11- - - -
HLA-A*02:01 1 6 14 9 VLGLVLLSY Consensus (ann/smm/comblib_sidney2008) 14 42 14 40.28 0.7 4.27E-05 24 - -
HLA-A*02:01 3 6 14 9 VLGLVLLSY Consensus (ann/smm/comblib_sidney2008) 14 42 14 40.28 0.7 4.27E-05 24 - -
HLA-A*02:06 1 16 24 9 VQGKVFCEL Consensus (ann/smm} 145 24 1.6 37.98 13- - - -
HLA-A*02:01 1 8 16 9 GLVLLSVTV Consensus (ann/smm/comblib_sidney2008) 2.2 89 2.2 89.97 1.5  0.0001 5.7 - -
HLA-A*02:01 3 8 16 9 GLVLLSVTV Consensus (ann/smm/comblib_sidney2008) 2.2 89 2.2 89.97 15  0.0001 5.7 - -
HLA-A*02:01 2 4 12 9 ALVCLLSCL Consensus (ann/smm/comblib_sidney2008) 24 118 24 10142 1.6 0.000537 23 - -
HLA-A*02:06 3 19 27 9 KVFERCELA Consensus (ann/smm) 2.75 42 22 103.65 3.3- - - -
HLA-A*02:06 1 2 10 9 KALIVLGLY Consensus (ann/smm) 29 66 3 86.81 2.8 - - - -
HLA-A*02:06 3 2 10 9 KALIVLGLY Consensus (ann/smm) 29 66 3 86.81 2.8 - - - -
HLA-A*02:06 1 4 12 9 LIVLGLVLL Consensus {ann/smm) 3.6 119 3.8 10533 3.4 - - - -
HLA-A*02:06 3 4 12 9 LIVLGLVLL Consensus (ann/smm) 3.6 119 3.8 10533 3.4 - - - -
HLA-A*02:06 2 4 12 9 ALVCLLSCL Consensus (ann/smm) 3.6 104 3.6 111.83 3.6 - - - -
HLA-A*02:06 1 40 43 9 SLANWMCLA  Consensus (ann/smm) 3.9 49 24 183.89 5.4 - - - -
HLA-A*02:06 1 8 16 9 GLVLLSVTV Consensus (ann/smm) 4 219 5.3 81.01 2.7- - - -
HLA-A*02:06 3 8 16 9 GLVLLSVTV Consensus (ann/smm) 4 219 5.3 81.01 2.7- - - -
HLA-A*02:06 1 6 14 9 VLGLVLLSY Consensus (ann/smm) 4.55 318 6.1 92.8 3- - - -
HLA-A*02:06 3 6 14 9 VLGLVLLSY Consensus (ann/smm) 4.55 318 6.1 92.8 3- - - -
HLA-A*02:01 1 3 11 9 ALIVLGLVL Consensus (ann/smm/comblib_sidney2008) 4.7 766 4.7 257.1 3.3 0.000776 30 - -
HLA-A*02:01 3 3 11 9 ALIVLGLVL Consensus (ann/smm/comblib_sidney2008) 4.7 766 4.7 257.1 3.3 0.000776 30 - -
HLA-A*02:01 1 4 12 9 LIVLGLVLL Consensus (ann/smm/comblib_sidney2008) 51 911 51  367.38 4.1 0.00213 52 - -
HLA-A*02:01 3 4 12 9 LIVLGLVLL Consensus (ann/smm/comblib_sidney2008) 5.1 911 51 36738 4.1 0.00213 52 - -
HLA-A*02:01 3 19 27 9 KVFERCELA Consensus (ann/smm/comblib_sidney2008) 5.1 436 4 56248 5.1 0.000711 28 - -
HLA-A*02:01 2 7 15 9 CLLSCLANS Consensus (ann/smm/comblib_sidney2008) 5.9 1346 59  767.56 6.4 3.63E-05 2.1- -
HLA-A*03:01 2 1 9 9 MLLALVCLL Consensus (ann/smm) 5.9 3050 6.5 2715.19 53- - - -
HLA-A*02:01 1 2 10 9 KALIVLGLY Consensus (ann/smm/comblib_sidney2008) 6 1408 6  634.03 5.6 0.000425 20 - -
HLA-A*02:01 3 2 10 9 KALIVLGLV Consensus (ann/smm/comblib_sidney2008) B 1408 6  634.03 5.6 0.000425 20 - -
HLA-A*03:01 1 22 30 9 CELARTLKR Consensus (ann/smm) 6.45 11736 84 2127.16 4.5 - - - -
HLA-A*02:01 1 16 24 9 VQGKVFCEL  Consensus (ann/smm/comblib_sidney2008) 6.8 1947 6.6  859.23 6.8 0.01 75 - -
HLA-A*03:01 3 15 23 9 TVQGKVFER  Consensus (ann/smm) 6.8 8195 6 468598 7.6- - - -
HLA-A*03:01 1 40 43 9 SLANWMCLA  Consensus (ann/smm) 7.15 7856 58 575175 8.5 - - - -
v wemm e . .. — S — - P . ~ . B - o/
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Results: Peptide conservancy

== R I = IR R

B | P BB | R | | | b |t | |k [k
umuhwrul-lt:nknmumm-hwml-lc&

28

A
Peptides
MEALIVLGL
KALIVLGLY
ALIVLGLWVL
LIVLGLVLL
IVLGLVLLS
VLGLVLLSY
LGLVLLSWT
GLVLLSVTY
LVLLSVTV O
VLLSVTVQAG
LLSVTVOGK
LSVTVOGKY
SVTVAGKEVF
VTWVQGKVFC
TWAGKVFCE
VAGKVFCEL
QGKVFCELA
GKVFCELAR
KWVFCELART
VFCELARTL
FCELARTLK
CELARTLKR
ELARTLKRL
LARTLKRLG
ARTLKRLGM
RTLKRLGMD
TLKRLGMDG

IMMUNE EPITOPE DATABASE
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Seq_num Peptide start Peptide end Seq 1

9
10
11
12
13
14
15
16
17
18
19
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23
24
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20
27
28
29
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31
32
33
34
35
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Conservancy %

B67%
B7%
B67%
B7%
67%
B7%
B67%
B7%
67%
B7%
67%
B7%
67%
33%
33%
33%
33%
33%
33%
33%
33%
33%
33%
33%
33%
33%
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Results: Email

Binding prediction results for job "workshop" Inbox x -

7 TepiTool-results-noreply@tepitool.iedb.org 335 PM (1 minute ago) -
to me [+

Binding prediction for your job "workshop” is finished. Below are the concise results based on your input parameters. Please go back to the browser running TepiTool for
complete details.

Seq # Peptide start Peptide end Peptide Percentile rank  Allele Conservancy

1 5 14 1vLeovinsv|0.35 HLA-A*02:06 67%
1 10 19 vrLesvrvgseK 0.45 HLA-A*03:01 67%
1 5 14 IVLGLVLLSV 0.8 HLA-A"02:01 67%

Download concise results table
Download complete results table
Download conservancy of peptides

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

The MHC | binding predictions were done with IEDB analysis resource (TepiTool [1]) using Consensus method [2] which employs SMM, ANN and Combinatorial library
methods.

1. Paul, 5., Sidney, J., Sette, A., and Peters, B. 2016. TepiTool: A pipeline for computational prediction of T cell epitope candidates.Curr. Protoc. Immunol. 114:18.19.1-
181924

2. Moutaftsi M, Peters B, Pasquetto V, Tscharke DC, Sidney J, Bui HH, Grey H, Sette A. 2006. A consensus epitope prediction approach identifies the breadth of murine
T(CD&+)-cell responses to vaccinia virus. Nat Biotechnol 24: 817-819.

For complete list of references please click here: References

Click here to go to Tepitool home page

69
IMMUNE EPITOPE DATABASE
AND ANALYSIS RESOURCE wWW.IEDB.ORG



Step 3: Alleles - Class Il

Steps 1 24 5 B

ALLELES - Specify alleles: Current selections:

Mo. of sequences 3

Alleles Human - Class Il :
Host species Human
> @ Predict for custom allele set Allele class Class i
Fredict for pre-selected panel of alleles Selected alleles  DPA1T*01:03/DFB1*02:01
Predict using pre-selected allele sets & methods Resetallsles DOAT*03:01/DAB1*03:02
DRB1*01:01
DRB1*01:02
DRB1*01:03

Options:

— & Selectfrom listof alleles

Upload allele file

Select a and B chains separately when applicable |/

DaQ v

DA 01:01/DAB1705:M1 “
DQAT*01:02/DAB1+06:02
DA 04:01/DQB1*04:02
DA105:01/DQAB1702:01
DOA1*05:01/DQB1703:01

70

IMMUNE .t s .
AND ANALYSIS RESOURCE wwWW.1EDB.ORG



Step 3: Alleles - Class Il

Steps 1 24 H 6

ALLELES - Specify alleles: Current selections:

Mao. of sequences 3

Alleles Human - Class Il .
Host species Human
Predict for custom allele set Allele class Class Il
— * Predict for pre-selected panel of alleles Selected alleles
Fezetalleles

Fredict using pre-selected allele sets & methods

Options:

*' Use the panel of 26 most frequent alleles

e No. of alleles will
Selectall DR # Selectall DP ¥ Selectall DQ ¢ be updated tO 27

DRB1*01:01 DPA1*01/DPB1*04:01 DQA1*01:01/DQB1*05:01
DRB1*03:01 DPA1*01:03/DPB1*02:01 DQA1*01:02/DQB1*06:02
DRB1*04:01 DFAT*02:01/DPB1*01:01 DQAT*03:01/DQB1*03:02
DRBE1*04:.05 DPA1*02:01/DPB1*05:01 DQA1*04:01/DCB1*04:02
DRB1*07:01 DPA1*03:01/DPB1*04:02 DQA1T*05:01/DGB1*02:01
DRB1*08:02 DQA1*05:01/DQAB1*03:01
DRB1*09:01
DRB1*11:01
DRB1*12:01
DRB1*13:02
DRB1*15:01
DRB3*01:01
DRB3*02:02
DRE4*01:01
DRB5*01:01
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Step 3: Alleles - Class Il

Steps 1 2 R 4 5 6

ALLELES - Specify alleles:

Alleles Human - Class I

Fredict for custom allele set
Fredict for pre-selected panel of alleles
—> * Predict using pre-selected allele sets & methods

Options:

—> ¢ |se the "T-allele method"
Use panel of 26 most frequent alleles for promiscuaus binding

- Selection criterion is median of percentile ranks fram the 7 alleles involved.

Mare details are provided in help page and in Paul etal.. 2015,

IMMUNE EPITOPE DATABASE
AND ANALYSIS RESOURCE

Current selections:

Mo. of sequences 3

Haost species
Allele class

Selected alleles
Feset alleles

Human
Class |l

.DRB1*03:01
.DRB1*07:01
.DRB1*15:01
.DRB3*01:01
.DRB3*02:02
.DRB4*01:01
.DRB5*01:01

= 0N e L R ek
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Step 3: Alleles - Class Il

Steps 1 24 5 6

ALLELES - Specify alleles:

Alleles Human - Class Il

Predict for custom allele set
Fredict for pre-selected panel of alleles
— e Fradict using pre-selected allele sets & methods

Options:

Use the "T-allele method”
> Use panel of 26 most frequent alleles for promiscuous binding

- Selection criterion is peptides binding to 50% of the alleles invioved.

e No. of alleles will be
updated to 27

IMMUNE EPITOPE DATABASE
AND ANALYSIS RESOURCE

Current selections:

Mo. of sequences 3

Host species
Allele class

Selected alleles
Fesetalleles

Human

Class Il

1. HLA-DPA1*01/DPB1*04:01

2. HLA-DPA1*01:03/DPB1*02:01
3. HLA-DPA1*02:01/DPB1*01:01
4 HLA-DPA1*02:01/DPB1*05:01
5. HLA-DPA1*03.01/DPB1*04:02
6. HLA-DQA1*01:01/DQB1*05:01
7. HLA-DQAT*01:02/DQB1*06:02
8. HLA-DQA1*03:01/DQB1*03:02
8. HLA-DQA1*04:.01/DAB1*04:02
10. HLA-DQA1*05:01/DQB1*02:01
11. HLA-DQA1*05:01/DQB1*03:01
12. HLA-DRB1*01:01

13. HLA-DRB1*03:01

14. HLA-DRB1*04:01

15. HLA-DRB1*04:05

16. HLA-DRB1*07:01

17. HLA-DRB1*08:02

18. HLA-DRB1*09:01

19. HLA-DRB1*11:01

20. HLA-DRB1*12:01
21.HLA-DRB1*13:02

22 _HLA-DRB1*15:01

23 HLA-DRB3*01:01

24 HLA-DRB3*02:02

25 HLA-DRB4*01:01

26. HLA-DRB5*01:01
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Step 4: Peptides - Class Il

Steps 1 2 3 H E B
PEPTIDES - Select peptides to be included in prediction: Current selections:

) ) ) o No. ofsequences 3
Peptides to be included in prediction Apply default settings for low number of peptides Host species Human
* Apply default settings for moderate number of peptides Allele class Class I
Apply default settings for high number of peptides
: : Selected alleles  1.DPAT*01:03/DPB1*02:01
Custom selection - Select your own settings 2 DOAT*03-01/DQB1*03-02

3.DRB1*01:01

: : : 4 DRB1*01:02
Handling of duplicate peptides £ DRB1*0103

- Duplicate peptides will be removed.

Desired no. of overlapping residues for 15mers

- Mo. of overlapping residues fixed at 10.

Approximate no. of peptides to be considered for prediction =
12
Conservancy analysis -

{(Uses only peptides conserved in specified % of '® Yes

sequences)
Use peptides conserved in | 50% sequences ¥
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Step 4: Peptides - Class Il

Steps 1 2 3 H h 6
PEPTIDES - Select peptides to be included in prediction: Current selections:

: : : _ Mo. of sequences 3
Peptides to be included in prediction * Apply default settings for low number of peptides Hostspecies T
Apply default settings for moderate number of peptides

Allele class Class Il
Apply default settings for high number of peptides
: : Selected alleles  1.DPA1*01:03/DFPB1*02:01
Custom selection - Select yvour own settings 2 DOAT*03-01/DOB1*03:02

3.DRB1*01:01
4 DRB1*01:02

Handling of duplicate peptides 5 DRE1*01-03

- Duplicate peptides will be removed.

Desired no. of overlapping residues for 15mers

- Mo. of overlapping residues fixed at 8.

Approximate no. of peptides to be considered for prediction =

10

Conservancy analysis No
(Uses anly peptides conserved in specified % of * Yes

sequences)
lUse peptides conserved in| 50% sequences ¥
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Step 4: Peptides - Class Il

Steps 1 2 3 H 5 6
PEPTIDES - Select peptides to be included in prediction: Current selections:

_ _ _ - Mo.ofsequences 3
FPeptides to be included in prediction Apply default settings for low number of peptides R E— Human
Apply default settings for moderate number of peptides P o
* Apply default settings for high number of peptides
Selected alleles  1.DPAT*01:03/DFB1*02:01

Custom selection - Select your own settings 2 DOAT*D3:01/DOB1*03:02

3.DRB1*01:01
: : : 4 DRB1*01:02
Handling of duplicate peptides = DRE1*01.03

- Duplicate peptides will not be removed.

Desired no. of overlapping residues for 15mers

- No. of overlapping residues fixed at 10.

Approximate no. of peptides to be considered for prediction =

14

Conservancy analysis A
(Uses only peptides conserved in specified % of * Yes

Sequences)
Use peptides conserved in| 50% sequences ¥

Start Over | Back | Mext
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Step 4: Peptides - Class Il

Steps 1 2 3 H 5 6
PEPTIDES - Select peptides to be included in prediction: Current selections:

Mo. of sequences 3
Apply default settings for low number of peptides Host species Human
Apply default settings for moderate number of peptides Allele class Class Il
Apply default settings for high number of peptides
o Cust lect Select ti Selected alleles  1.0PAT*01:03/DPB1*02:01
LStom selectoan - ectyour own setings 2 DQAT*03-01/DOB1*03:02

3.DRB1*01:01
4 DRB1*01:02
2.DRB1*01:03

Peptides to be included in prediction

Handling of duplicate peptides

* Remove duplicate peptides
Keep duplicate peptides
Desired no. of overlapping residues for 15mers

10 v

Approximate no. of peptides to be considered for prediction =

12

Conservancy analysis S
(Uses only peptides conserved in specified % of ' Yes

sequences)
Use peptides conserved in | 50% sequences ¥
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Step 4: Peptides - Class Il
(7-allele method & panel of 26 most frequent alleles)

Steps 1 2 SHE G

PEPTIDES - Select peptides to be included in prediction: Current selections:

Mo, of sequences 3

Handling of duplicate peptides Duplicate peptides will be removed :
Host species Human

Allele class Class |l

.HLA-DRB1*03:01
. HLA-DRB1*07:01
.HLA-DRB1*15:01

Mo. of overlapping residues for 15mer peptides to be generated 10 1
2
3
4 HLA-DRB3*01:01
5
3]
T

(Peptide length is fixed at 15 for class Il) Alleles inolved

Approximate no. of peptides to be considered for prediction 12 HLA-DRB3*02:02

. HLA-DRB4*01:01
- HLA-DRB5*01:01

[Star Over | Back | New |
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Step 5: Method - Class |l

Steps 1 2 3 4“6

METHOD - Select prediction & peptide selection methods and cutoff values: Current selections:

. No. of sequences 3
Prediction method to use | IEDB recommended ¥ | Host species SE—
Allele class Class Il
Selection of predicted peptides | Select peptides based on predicted percentile rank A Alleles selected 1.DPA1*01:03/DPB1*02:01
2.DQA1*03:01/DQB1*03:02
Select peptides with predicted consenus percentile rank = IE :| 3.DRB1*01:01

4.DRB1*01:02
5.DRB1*01:03

Peptide overlap 10 AAresidues

Approx no. of peptides included 12
(Mot considering conservancy analysis)

v Caonservancy analysis Peptides conserved in at least 50% sequences

Select peptides based on predicted percentile rank

Select peptides based on predicted percentile rank
Select peptides based on predicted |[C50
Select peptides based on predicted no. of alleles binding
Select top x% of peptides

Select top x number of predicted peptides
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Step 5: Method - Class |l

Steps 1 2 3 4“6

METHOD - Select prediction & peptide selection methods and cutoff values: Current selections:

Prediction method to use | IEDB recommended ¥ |

Selection of predicted peptides | Select peptides based on predicted no. of alleles binding ¥ |
Select peptides that bind to at least % alleles

(binding determined by IEDB consensus percentile rank = 20.0)

=

IMMUNE EPITOPE DATABASE
AND ANALYSIS RESOURCE

No. of sequences
Host species
Allele class

Alleles selected

Duplicate peptides
Peptide overlap

Approx no. of peptides included
(Mot considering conservancy analysis)

Conservancy analysis

3
Human
Class I

1.0PA1*01:03/DPB1*02:01
2.0QA1*03:.01/DQB1*03.02
3.DRB1*01:01
4 DRB1*01:02
5.DRB1*01:03

Remaved
10 AA residues
12

Peptides conserved in at least 50% sequences
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Step 5: Method - Class Il
(7-allele method)

Steps 1 2 3 4EE

METHOD - Select prediction & peptide selection methods and cutoff values: Current selections:

Mo. of sequences 3
Prediction method to use IEDB recommended :
Host species Human
Allele class Class I
Selection of predicted peptides Fromiscuity based on "7-allele method™ Alleles involved 1 HLA-DREI*0304
- Peptides considered as binders if median consensus percentile = 3 HLA-DRB1*07-01
3. HLA-DRB1*15.01
[ T T 1 4. HLA-DRB3*01.01
Start Over | Back | Mext 5. HLA-DRB3*02:02
6. HLA-DRB4*01.01
7.HLA-DRB5*01.01
Duplicate peptides Removed
Peptide averlap 10 AA residues

Approx no. of peptides included 12
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Step 5: Method - Class Il
panel of 26 most frequent alleles)

Steps 1 2 3 4Eﬁ

METHOD - Select prediction & peptide selection methods and cutoff values: Current selections:

No. of sequences 3

Prediction method to use IEDB recommended -
Host species Human

Allele class Class Il

DPA1*01/DPB1*04.01
DPA1*01:03/DPB1*02:01
DPA1*02:01/DPB1*01:01
DPA1*02:01/DPB1*05:01
DPA1*03:01/DPB1*04:02
DQA1*01:01/DQAB1*05:01
.DQA1*01:02/DQB1*06:02
DQA1*03:01/DQB1*03:02
.DQAT*04:.01/DCB1*04:02
10. DQA1*05:01/DQB1*02:01
11. DQA1*05:01/DQB1*03:01
12. DRB1*01:01

13. DRB1*03:01

14 DRB1*04:.01

15. DRB1*04:05

16. DRB1*07:01

17. DRB1*08:02

18. DRB1*09:01

19. DRB1*11:01

20. DRB1*12:01

21. DRB1*13:02

22 DRB1*15:01

23. DRB3*01:01

24 DRB3*02:02

25. DRB4*01:01

26. DRBS5*01:01

Duplicate peptides Removed

Selection of predicted peptides Promiscuity based on no. of alleles binding Alleles involved
{(Peptide considered as binder ifit binds to at least 50% of the 26 most frequent alleles) EIE e s

[Star Over | Back | Next]

OEND IR W

FPeptide overlap 10 AA residues
Approx no. of peptides included 12
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Results: Web - Class I

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

— Prediction results - concise (Download table):

Peptide start -~|Peptide end - ~|Peptide sequence «~|Consensus percentile rank -~ m
1 2

16 KALIVLGLVLLSVIV 274 HLA-DRB1*01:01 67.0%
1 1 15 MERLIVLGLVLLSVI 115 HLA-DRB1*01:02 67.0%
1 3] 20 VILGLVLLSVIVQEEV 177 HLA-DRB1*01:02 67.0%
Download results details:
Mon-redundant results Frediction results with redundant peptides within each sequence removed - Includes positives and negatives
—_— Complete results Prediction results of all peptides

Conservancy of peptides  Conservancy of peptides in the sequences

Citation information:

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

The MHC Il binding predictions were done with IEDB analysis resource (TepiTool [1]) using Consensus method [2 3] which employs SMM_align,
1. TepiTool reference

2.Wang P, Sidney J, KimY, Sette A, Lund O, Nielsen M, Peters B. 2010. Peptide binding predictions for HLA DR, DF and DG molecules. BMC Bic
3.Wang P, Sidney J, Dow C, Mothé B, Sette A, Peters B. 2008. A systematic assessment of MHC class || peptide binding predictions and evaluati
4 Karosiene E1, Rasmussen W, Blicher T, Lund O, Buus S, Mielsen M. 2013. NetMHCIlIpan-3.0, a comman pan-specific MHC class Il prediction m
5. Nielsen M, Lundegaard C, Blicher T, Peters B, Sefte A, Justesen 5, Buus 5, and Lund ©. 2008. Quuantitative predictions of peptide binding to an

For complete list of references please click here: Eeferences
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Results: Non-redundant results (Class Il)

LY== T I = TR R R TR R 8

W R R IR NET I TN P (I ) Y [ I P )
2 EEBENEBREREREBREERZES R EEGREE

A
allele
HLA-DPA1*01:03/DFBE1*02:01
HLA-DPA1*01:03/DFPBE1*02:01
HLA-DPA1*01:03/DPBE1*02:01
HLA-DPA1*01:03/DPBE1*02:01
HLA-DPA1*01:03/DPB1*02:01
HLA-DPA1*01:03/DPBE1*02:01
HLA-DPA1*01:03/DPBE1*02:01
HLA-DPA1*01:03/DFBE1*02:01
HLA-DPA1*01:03/DFPBE1*02:01
HLA-DPA1*01:03/DPBE1*02:01
HLA-DPA1*01:03/DPBE1*02:01
HLA-DQA1*03:01/DOB1*03:02
HLA-DOAL*03:01/DOB1*03:02
HLA-DOA1*03:01/DOB1*03:02
HLA-DOA1*03:01/DOB1*03:02
HLA-DOA1*03:01/DOB1*03:02
HLA-DOA1*03:01/DQB1%03:02
HLA-DOQAL*03:01/DOB1*03:02
HLA-DQA1*03:01/DOB1*03:02
HLA-DOAL*03:01/DOB1*03:02
HLA-DOA1*03:01/DOB1*03:02
HLA-DOA1*03:01/DOB1*03:02
HLA-DRB1*01:01
HLA-DRB1*01:01
HLA-DRB1*01:01
HLA-DRB1*01:01
HLA-DRB1¥01:01
HLA-DRB1*01:01
HLA-DRB1*01:01

IMMUNE EPITOPE DATABASE
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B

C

D E

seq_num start end peptide

e e e e e e R T T N R e e I L e e T T R L N R e N i

36
10
15
1
20
31
26
1
13
1
&
1
6
33
11
17
28
22
2
1
6
11

17
33
28
22
12

30 YRGISLANWMCLAKW
24 VLLSVTVAGKVFCEL
29 TVAGKVFCELARTLE
15 MEALIVLGLVLLSVT
34 VFCELARTLKRLGMD
45 LGMDGYRGISLANWM
40 RTLKRLGMDGYRGIS
15 MLLALVCLLSCLANS
27 SWTVQGKVFERCELA
15 MEALIVLGLVLLSVT
20 VLGLVLLSVTWVOGKW
15 MEALIVLGLVLLSWT
20 VLGLVLLSWTWVOGKY
47 MDGYRGISLANWMCL
25 LLSVTVQGKWFCELA
31 QGKVFCELARTLKRL
42 LKRLGMDGYRGISLA
36 CELARTLKRLGMDGY
16 LLALVCLLSCLANSD
15 MEKALIVLGLVLLSVT
20 VLGLVLLSVTWVOGKY
25 LLSVTVQGKWVFERCE
16 KALIVLGLVLLSVTV

21 LGLVLLSVTVOGKVFE
31 QGKVFCELARTLKRL
47 MDGYRGISLANWMCL
42 LKRLGMDGYRGISLA
36 CELARTLKRLGMDGY
26 LSVTVOQGKVFCELAR

method

Consensus (comb.lib./smm/nn
Consensus (comb.lib./smm/nn
Consensus (comb.lib./smm/nn
Consensus (comb.lib./smm/nn
Consensus (comb.lib./smm/nn
Consensus (comb.lib./smm/nn
Consensus (comb.lib./smm/nn
Consensus (comb.lib./smm/nn
Consensus (comb.lib./smm/nn
Consensus (comb.lib./smm/nn
Consensus (comb.lib./smm/nn
Consensus (comb.lib./smm/nn
Consensus (comb.lib./smm/nn
Consensus (comb.lib./smm/nn

Consensus (comb.lib./smm/nn
Consensus (comb.lib./smm/nn
Consensus (comb.lib./smm/nn
Consensus (comb.lib./smm/nn
Consensus (comb.lib./smm/nn
Consensus (comb.lib./smm/nn
Consensus (comb.lib./smm/nn
Consensus (comb.lib./smm/nn
Consensus (comb.lib./smm/nn
Consensus (comb.lib./smm/nn
Consensus (comb.lib./smm/nn
Consensus (comb.lib./smm/nn
Consensus (comb.lib./smm/nn

)
)
)
)
)
)
)
)
)
)
)
)
)
)
Consensus (comb.lib./smm/nn)
)
)
)
)
)
)
)
)
)
)
)
)
)
)

Consensus (comb.lib./smm/nn

G

percentile_rank ¢

1446 ¢
17.26 1
23.57 %
24.97 1
30.44
31431
5398 L
22651
11.07 ¢
24.97 1
29.86 ¢
15.75 ¢
21.69 ¢
27.59 ¢
42,151
47.43 N
69.96 [
8L.47
28.42 1
15.75 ¢
21.69 ¢
67.65 C

2.74 4

104 ¢
19.65 E
31.B3 ¢
EERISN)
42.05 E
56.52 f
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Redundancy removal to solve the issue of
overlapping peptides

e Post-processing:

— Remove largely overlapping peptides after prediction

A B | C D E G H I J K L M N 0
1 allele seq_nustart end peptide percent comblib_core comblibcomblibsmm_align_core smm_al smm_al nn_align_core nn &
2 |HLA-DPA1*01/DPB1%0401 527 541 DHLEFWEGVFTGLTH 1 2.52 FWEGVFTGL 6.9 19.39 FWEGVFTGL 310 0.62 EFWEGVFTG 3
3 HLA-DPA1*01/DPB1%0401 1526542 HEEFWEGVPTSETHT 2.5/ FWEGYHGE— 6.9 19.59 FWEGVFTGL 302 0.58 FWEGVFTGL 4
4 'HLA-DPA1*01/DPB1*0401 1526 540-CDHLEFWEGVPTELT +2.62 FWEGYHIGEL— 6.9 19.59 FWEGVFTGL 310 0.62 EFWEGVFTG 4
5 HLA-DPA1*01/DPB1¥0401 152943 LEFWEGVFTGLTHID + 3.13 FWEGYFIGL— 6.9 19.59 FWEGVFTGL 308 0.61 FWEGVFTGL 3
6 HLA-DPA1*01/DPB1%0401 1525530 CGPHEEFREGYPTEE 326 FWEGYHGE— 6.9 19.59 EFWEGVFTG 320 0.66 FWEGVFTGL 3
7 |HLA-DPA1*01/DPB1*0401 39 53 RAQTFLATCINGVCH | 3.8 OTFLATCIN | 728.23  45.84 FLATCINGV 742 3.36 FLATCINGY b
8 HLA-DPA1*01/DPB1%0401 260 276 GSPITYSTYGEFLAD | 4.07 TYSTYGKFL 238 15.24 ITYSTYGKF 827 4.07 ITYSTYGKF
9 |HLA-DPA1*01/DPB1*0401 14— M EQTFIATCINGVCWT + 405 OFFATCIN— 72823 45.84 FLATCINGV 746 3.39 FLATCINGYV ]
10 |HLA-DPA1*01/DPB1*0401 17263277 SPITYSTYGEFLADG 1 408 TYSTYGKFL— 233 15.24 ITYSTYGKF 823 4.08 ITYSTYGKF 3

IMMUNE EPITOPE DATABASE
AND ANALYSIS RESOURCE

wWW.IEDB.ORG

85



Other versions

e Run using command line or script
— Write scripts to run them easily

— Integrate into your own pipeline

IMMUNE EPITOPE DATABASE
AND ANALYSIS RESOURCE WWWIEDBO&&



APl version
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API (Application Programming Interface)

e A programming interface where the client can send parameters to the
server over internet and get the processed results back.

IMMUNE EPITOPE DATABASE

(

\_

Client

\

J

AND ANALYSIS RESOURCE

API

(

\_

Server

\

J

WWW.IEDB.ORG
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IEDB tools API

e Both class | & class Il tools can be accessed via the IEDB RESTful Web
Services. Other tools are also available.

e Sends request to the tools server at LJI and does prediction based on user

supplied parameters.

Advantages:

No need to install tools on your machine

No need to use the web interface

Freely available to all users

Automatic update without re-installing

Build custom scripts/tools or integrate into your pipeline

Submit multiple sequences/alleles/peptide lengths in same command

Submit large data set and receive results in email
89
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IEDB tools API

&« C @ Notsedure | tooks.iedb.org/main/tools-api/

IEDB Analysis Resource

| Overview || T Cell Tools | | B Cell Tools | | Analysis Toojs | | Tools-API | ‘ Depwnload || Datasets || Contribute Tools | | References

RESTful interface (IEDB-API):

Several IEDB Analysis tools can now be accessed via the RESTful (REpresentational State Transfer) Web Services. This service is currently .
cell epitopes. The service sends POST request to the tools server, and relies on user supplied parameters. Below are some examples for ac
requests to the server will work just as well (including a web browseg.

The full list of parameters and their values for MHC I and MHC II-binding, MHC I-processing and MHC-NP predictions are given in the table
In release 2.15, a new API system for the class [ binding predictions was made public. For end users, it should result in faster prediction tir
intensive methods such as NetMHCPan and PickPocket.

* If relevant services are missing, please contact us.

Examples for Class-T hinding prediction

é 1) To run a single allele and length combination:
5 curl k

--data "methed=smm&sequence_ text=SLYNTVATLYCVEQRIDV&allele=HLa-2A*01:0lslength=%" http://tcols-cluster-interface.iedb.oxr¢

2) To specify a version for methods:
S curl --data "method=ann-3.4iseqguence_text=ARFTGIKTAzallele=ELA-A*01l:0lilength=8" httr

/ftools-cluster-interface.iedb.org/tool

A "-" iz used to separate method name and method wersicn. If the version is not specified, the default wversion will be choser

Available methods Available versions

ann 4.0 (default), 3.4
comblib_sidney2008 1.0 (default)
CONSENsUs 2.18 (default)
netmhccons 1.1 {default)
netmhcpan 4.0 {default), 2.8, 3.0
netmhcstabpan 1.0 {default)
pickpocket 1.1 {default)
recommended 2.19 (default), 2.18
smm 1.0 (default)
smmpmbec 1.0 (default)

é 3) To run multiple allele and length combinations:
5 curl v

--data "methcd=recommendedasequence text=5LYNTVATLYCVHQRIDV&allele=HLA-A*01:01,HLA-A%02:0lslength=8,8%" http://tools-clu:

é 4) To submit multiple sequences at a time, escape the special characters in a fasta-formatted sequence with URI codes.

IM

E.g., we can predict for 2 sequences (with fasta names peptidel and peptide2) with the following code:
$ curl --data "method=annasequence_text=%3Epeptidel0AGHAERVPRRLLEALR%0433Fpeptide2%0ALRAADASADADGSGSGSG5Gsallel e=HLA-A%01:01,}1

5) To recieve the prediction result in you email address, input your email adress with a parameter "email_address”.
E.g., we can send the prediction result to the email address "youremail@example.com" (Den't forget to use your email address to replace it.) with t

$ curl --data "method=recommended&seguence text=SLYNTVATLYCVHQRIDV&allele=HLA-A%01:01,HLA-A¥02:0lslength=8,%iemail address=yow

MHC-| binding command line parameters:
=

sequence_text Input protein sequence.

method recommended, consensus, netmhcpan, ann, recommended This allows selection from 10 different MHC class I binding prediction methods.
smmpmbec, smm, comblib_sidney2008, ‘recommended’ method considers, for each allele-length combination, "consensus’
netmhecons, pickpocket, netmhcstabpan methohd (which includes ann, smm and comblib) first, and if not available, it uses
‘netmhcpan’.

To print the usage and list all
& curl --data "" htt
interface.iedb.org/t

available methods:
cols-cluater—
l=_api/mhei/
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IEDB tools APl sample command - class |

sinugubuntu:~/Desktop$ curl --data "method=recommendedésequence text=SLYNTVATLYCVHQRIDVG&allele=HLA-A*Q1:01&
length=O6email address=spaul@lji.org" http://tools-cluster-interface.iedb.org/tools api/mhci/

allele seq num start end length peptide method percentile rank ann ic50 ann_rank smm
ic50  smm_rank comblib sidney2008 score comblib sidney2008 rank netmhcpan ic50 netmhcpan r

ank
HLA-A*¥01:01 1 2 10 9 LYNTVATLY Consensus (ann/smm) 1.1 9049.25 0.9
1286.92 1.3 - - - -
HLA-A*01:01 1 4 12 9 NTVATLYCV Consensus (ann/smm) 4.2 13556.93 2
.9 6061.08 5. - - - -
HLA-A*01:01 1 8 16 9 TLYCVHQRI Consensus (ann/smm) 15.0 16287.20 6
36774.77 2 - - - -
HLA-A*01:01 1 3 11 9 YNTVATLYC Consensus (ann/smm) 15.25 18322.54 9
.5 27896.52 21 - - - -
HLA-A*01:01 1 5 13 9 TVATLYCVH Consensus (ann/smm) 17.6 15675.17 5
.2 49607.80 30 - - - -
HLA-A*01:01 1 1 9 9 SLYNTVATL Consensus (ann/smm) 28.5 19635.42 1
7 85418.12 40 - - - -
HLA-A*01:01 1 10 18 9 YCVHQRIDV Consensus (ann/smm) 31.5 23625.86 3
1 56565.29 32 - - - -
HLA-A*01:01 1 7 15 9 ATLYCVHQR Consensus (ann/smm) 34.0 23237.48 2
9 83090.24 39 - - - -
HLA-A*01:01 1 6 14 9 VATLYCVHQ Consensus (ann/smm) 70.0 30975.41 7
2 282195.45 68 - - - -
HLA-A*01:01 1 9 17 9 LYCVHQRID Consensus (ann/smm) 81.0 32972.64 8
3 491529.97 79 - - - -
sinu@ubuntu:~/Desktop$ []
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IEDB tools APl sample command - class |l

sinu@ubuntu:~/Desktop$ curl --data "method=recommended&sequence text=%3Epeptidel%0AGHAHKVPRRLLKAARMSAPCLRAG
allele=HLA-DRB1*01:01&email address=spaul@lji.org" http://tools-cluster-interface.iedb.org/tools api/mhcii/

allele seq num start end peptide method percentile rank comblib core comblib score  comblib ran
k smm align core smm align ic50 smm align rank nn_align core nn align ic50 nn_align rank net
mhciipan core  netmhciipan ic50 netmhciipan rank sturniolo core sturniolo score sturniolo r
ank

HLA-DRB1*01:01 1 5 19 KVPRRLLKAARMSAP Consensus (comb.lib./smm/nn) 3.49 RRLLKAARM 1
.15 19.23  RRLLKAARM 19 3.49 RRLLKAARM 7.80 3.36 - - - - -
HLA-DRB1#*01:01 1 4 18 HKVPRRLLKAARMSA Consensus (comb.lib./smm/nn) 3.72 RRLLKAARM 1
.15 19.23  RRLLKAARM 20 3.72 RRLLKAARM 7.30 2.91 - - - - -
HLA-DRB1*01:01 1 6 20 VPRRLLKAARMSAPC Consensus (comb.lib./smm/nn) 6.24 RRLLKAARM 1
.15 19.23  RRLLKAARM 20 3.72 RRLLKAARM 11.40 6.24 - - - - -
HLA-DRB1*01:01 1 3 17 AHKVPRRLLKAARMS Consensus (comb.lib./smm/nn) 6.87 RRLLKAARM 1
.15 19.23 RRLLKAARM 35 6.87 RRLLKAARM 8.80 4.22 - - - - -
HLA-DRB1*01:01 1 2 16 HAHKVPRRLLKAARM Consensus (comb.lib./smm/nn) 7.08 HAHKVPRRL ©
.19 12.42 VPRRLLKAA 36 7.08 RRLLKAARM 10.70 5.73 - - - - -
HLA-DRB1*01:01 1 8 22 RRLLKAARMSAPCLR Consensus (comb.lib./smm/nn) 7.48 AARMSAPCL ©
.61 16.87  RRLLKAARM 38 7.48 AARMSAPCL 10.30 5.42 - - - - -
HLA-DRB1*01:01 1 7 21 PRRLLKAARMSAPCL Consensus (comb.lib./smm/nn) 7.68 AARMSAPCL ©
.61 16.87 RRLLKAARM 39 7.68 RRLLKAARM 13.20 7.47 - - - - -
HLA-DRB1*01:01 1 9 23 RLLKAARMSAPCLRA Consensus (comb.lib./smm/nn) 13.70 AARMSAPCL @
.61 16.87  AARMSAPCL 73 13.70  AARMSAPCL 10.80 5.80 - - - - -
HLA-DRB1*01:01 1 1 15 GHAHKVPRRLLKAAR Consensus (comb.lib./smm/nn) 55.55 HAHKVPRRL

.19 12.42  AHKVPRRLL 824 55.55  AHKVPRRLL 523.40 57.47 - - - - -



Standalone version
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Standalone version

| Home || neip || Exampie || Referfnce || Downioad || contact |

Can be downloaded Scoring matricgs of SMM and SMMPMBEC - Download
from llDownloadH ta b To download the dataset in tar gz format | Download

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 data that was not publicly av
Date of the dataset generation: 2013

Details on the dataset generation: The dataset was compiled from three sources: the IEDB, the Sette lab, and the Buus lab. If a peptide/allele combinatior
Data format: Compressed text file containing binding data.

Dataset availability: binding_data_2013 zip

MHC-I binding predictions - Download

The MHC_I binding tool contains a collection of following peptide binding prediction methods for Major Histoc ompatibility Complex (MHC) class | molecules.”
ann

smm

smmpmbec

comblib_sidney 2008

consensus

netmhc pan

pickpocket

netmhccons

License Agreements
By downloading the standalone tool, 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 Non-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 download button, not
install the product nor use the product. and you do not become a LICENSEE under these agreements.

ACADEMIC SOFTWARE LICENSE AGREEMENT FOR END-USERS AT PUBLICLY FUNDED o
ACADEMIC, EDUCATION OR RESEARCH INSTITUTIONS FOR THE USE OF NetMHC 3.8
By downloading the Software you are consenting to be bound by and become
a party to this agreement as the "Licensee"™. If you do not agree to all
of the terms of this agreement, you must not click the Acceptance

P . T i O TS SN A e |

-

This Non-Profit Open Software License ("Mon-Profit OSL™) version 3.8 (the =
“Licen

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

r (the "Licensor") has placed the following licensing notice adjacent to

AT

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

IEDB Tools Downloads

Complete Download: IEDB Analysis Resource Virtual Machine Image

For users that would like to run the entire analysis resource locally. a virtual machine image file is available with a paid commercial license. The image is
kept in sync with the current version of the IEDB Analysis Resource and is updated on a six month cycle. Please contact us for details on licensing options.

Standalone Downloads

Many of the tools hosted on the IEDB-AR are available as command-line tools. They are freely available to academic users through an open source
license. Please contact us to inquire about a commercial license or if you have any questions in general.

Linear B cell epitope predictor
IMMUNE EPITOPE DATABASE This allows for scoring of amino acid residues using the & scale-based methods of the linear B cell epitope prediction tool.

AND ANALYSIS RESOURCE « Linear B cell epitope predictor



Standalone version

e Available for class |, class Il & some other tools also.

e Runs on Linux (Can use Vmware or Virtualbox to create virtual machine to

run Linux on Windows machines).

Advantages:

No internet needed.

Implement tools on your own machine.
Large amount of data (genome scale).
Repetitive analysis.

Free for non-profit & academia.

Available for industry at a nominal license fee.

IMMUNE EPITOPE DATABASE
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Standalone version sample command —class |

sinu@ubuntu:~/tools/mhc_1$ ./src/predict binding.py IEDB recommended HLA-A*02:01 9 test.fasta

_1c50
ank

HLA-A*02:01
8066.17 2.9
HLA-A*02:01
988.18 2.2
HLA-A*02:01
6517.03 22
HLA-A*02:01
192.69 2.7
HLA-A*02:01
9823.04 49
HLA-A*02:01
3325.2 57
HLA-A*02:01
5247.9 37

allele seq num start end

smm_rank comblib sidney2008 score

1 11
1390.30472906
1 6
1742.24810171
1 2
9956.57569908
1 12
9486.58713289
1 5
15852.9467196
1 9
27996.9034762
1 14
28914.121391

length peptide method percentile rank ann 1ic50

19
8.7
14
10
10
23
20
23
13
27
17
33
22
34

9
0
9
0
9
0
9
0
9
0
9
0
9
0

ann_rank smm

comblib sidney2008 rank netmhcpan ic50 netmhcpan r

SGATWVDLY

.000502342589522

FLEGVSGAT

.000322106879128

SNRDFLEGV

.000153038253218

GATWVDLVL

.00774818532776

DFLEGVSGA

.000586273143353

GVSGATWVD

.000708108813694

TWVDLVLEG

.00080463700174

Consensus
22 -
Consensus
17 -
Consensus
8.2 -
Consensus
80 -
Consensus
25 -
Consensus
28 -
Consensus
30 -

(ann/smm/comblib sidney2008) 8.7

(ann/smm/comblib sidney2008) 101

(ann/smm/comblib sidney2008) 221

(ann/smm/comblib sidney2008) 237

(ann/smm/comblib sidney2008) 272
(ann/smm/comblib sidney2008) 333

(ann/smm/comblib sidney2008) 342

sinu@ubuntu:~/tools/mhc 1§ ./src/predict binding.py IEDB recommended HLA-A*02:01 9 test.fasta > result.txt

' IMMUNE EPITOPE DATABASE
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Standalone version sample command —class I

sinu@ubuntu:~/tools/mhc_11$ python mhc IT binding.py IEDB recommended HLA-DRB1*03:01 test.fasta

allele

align rank
rniolo score
HLA-DRB1*¥03:01
FLEGVSGAT

2 27.74
HLA-DRB1*03:01
FLEGVSGAT

2 27.74
HLA-DRB1*03:01
FLEGVSGAT

2 27.74
HLA-DRB1*¥03:01
FLEGVSGAT

2 27.74
HLA-DRB1*03:01
FLEGVSGAT

2 27.74
HLA-DRB1*03:01
FLEGVSGAT

2 27.74

seq _num start end
re comblib rank

sturniolo rank

1 1
9343.0 19.11
1 2
8986.0 18.32
1 3
9085.0 18.56
1 4
8523.0 17.28
1 5

18841.0 37.04

1 6
18363.0 36.26

peptide method
smm_align core
netmhciipan core

15

FLEGVSGAT 15398.6
16 SNRDFLEGVSGATWV
FLEGVSGAT 13753.3
17 NRDFLEGVSGATWVD
FLEGVSGAT 12966.4
18 RDFLEGVSGATWVDL
FLEGVSGAT 12159.0
19 DFLEGVSGATWVDLV
VSGATWVDL 12588.1
20 FLEGVSGATWVDLVL
VSGATWVDL 9927.8

smm_align ic50

netmhciipan ic50

consensus_percentile rank

smm_align_rank
netmhciipan rank

MSNRDFLEGVSGATW Consensus(SMM,NN,Sturniolo)

72.13 - - -

Consensus (SMM,NN,Sturniolo)
69.06 - - -

Consensus (SMM,NN,Sturniolo)
67.52 - - -

Consensus (SMM,NN,Sturniolo)
65.84 - - -

Consensus (SMM,NN,Sturniolo)
66.77 - - -

Consensus (SMM,NN, Sturniolo)
60.7 - - -

e Detailed instructions available in README file

AND ANALYSIS RESOURCE

O?IMMUNE EPITOPE DATABASE

comblib core
nn_align _core

nn_align 1ic50
sturniolo core

27.74 -
FLEGVSGAT

27.74 -
FLEGVSGAT

27.74 -
FLEGVSGAT

27.74 -
FLEGVSGAT

37.04 -
FLEGVSGAT

36.26 -
FLEGVSGAT
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Versions of IEDB Analysis Resource tools

|

Web

Standalone

API

* http://tools.iedb.org

* Client uses browsers to submit data

* Predictions run on IEDB tools
server

» Can be run on Windows/Mac/Linux

* Internet is needed

» May not be suitable for very very
large data sets

* Automatically updated

IMMUNE EPITOPE DATABASE
AND ANALYSIS RESOURCE

* http://tools.iedb.org/main/download

» Uses command line interface

* Downloaded from IEDB website

* Installed and run on local machine

* Runs on Linux only (can use virtual
machines to run Linux on other OS)

* Internet not needed once installed

* Better for very large data sets

* Need to update for every release

* Free to academia/non-profit;

License fee for industry

* http://tools.iedb.org/main/tools-api

» Uses command line interface

* Predictions run on IEDB server

* Clients send parameters to IEDB
server using commands or scripts

* Internet is needed

» Can be used to make custom
scripts for use with large data sets

* Automatically updated

* Free to all

WWW.IEDB.ORG



Summary

e Comparison of class | & Il tools

e How the tool works

e How to use the tool —web version

e Recommendations — method, thresholds
e Prediction of promiscuous binders

e “7-allele” method

e TepiTool

e Other versions
— API/RESTful interface

— Standalone
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