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Home Page Query

[ See our latest homaology analysis of SARS-CoV-2 spike sequences to myocarditis-associated antigens here. ]

Welcome

The Immune Epitope Database (IEDB) is
a freely available resource funded by
MIAID. It catalogs experimental data on
antibody and T cell epitopes studied in
humans, non-human primates, and other
animal species in the context of infectious
disease, allergy, autoimmunity and
transplantation. The IEDB also hosts tools
to assist in the prediction and analysis of
epitopes.

Leam More

Upcoming Evenis & News
Wirtual User Workshops Oct 28-29 &
Nov 3-4, 2021

* register here

IEDB SARS-CoY-2 Epitope Analysis Videos

Summary Metrics

Peptidic Epitopes 1,141,006
MNon-Peptidic Epitopes 3,123
T Cell Assays 416,504
B Cell Assays 1,146,166
MHC Ligand Assays 3,235,577
Epitope Source Organisms 4,079
Restricting MHC Alleles 941
References 22,357

START YOUR SEARCH HERE &

Epitope Analysis Resource

Epitope (@ % :.H
W
® Any .

O Linear peptide
[Exact M+ |[Ex: SINFEKL

{0 Discontinuous
(O Non-peptidic

Assay @

T Cell
B Cell
MHC Ligand

| Ex: neutralization ||'-'-'E Find |

Outcome: Positive [_] Megative

 Epitope Source @

Organism

| Ex: influenza, peanut “% Find |
Anfigen

| Ex: core, capsid, myod| B Find |

| MHC Restriction (@

® Any

() Class |

O class Ii

{3 Non-classical

O| Ex: HLA-A®02-01 ||':E Find |

s

" Host @

® Any

() Human

) Mouse

(O Non-human primate

O | Ex: dog, camel

||'.‘.'3 Find |

3

 Disease @

® Any

() Infectious
O Allergic

() Autoimmune

O | Ex: asthma

=

||'.‘.'E Find |

Reset | (ISICI

T Cell Epitope Prediction (&

Scan an antigen sequence for amino acid
patterns indicative of:

MHC | Binding

MHC Il Binding

MHC | Processing (Proteasome, TAP)
MHC | Immunogenicity

E Cell Epitope Prediction (&
Predict linear B cell epitopes using:
Antigen Sequence Properties

Predict discontinuous B cell epitopes using
antigen structure via:

Discotope
ElliPro

Epitope Analysis Tools (&

Analyze epitope sats of:
Population Coverage
Conservation Across Antigens

Clusters with Similar Sequences

Provide Feedback | Help Request | Solutions Canter | Tool Licensing Information

Last Updated: September 21, 2021
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Epitope Search Pane

Search by epitope sequence

I Epitope (2) o~ Assay (@) [ Epitope (2) o R |
ot 5o & o
Hﬂ,-q_‘ i ““-.y;q.i’ it |
® Any A T Cell O Any oy
(O Linear peptide B Cell | @ Linear peptide
[Exactl v |[Ex SINFEKL |
_ ) Exact v v || Ex: SIINFEKL
(O Discontinuous X neutralization wus
O Non-pepidic Outcome: [w] Posil Substring
| L Blast- 90% [
— - HEis — - Blast - 80% 4
Epitope Source (2) MHC Restriction (?) | Blast - 70% .
. Epntope Source (2)
Organism @® Any |
| Ex: influenza, peanut “E Find | QO Class | SR
Antigen (O Class I
Non-classical
| Ex: core, capsid, H’I}FDE|§ Find | O
= | | Of exHaa02

2021 IEDB User Workshop



Antigen Search Pane: Organism

" Epitope Source (@)

Crganism

Ex: influenza, peanut

Antigen

Ex: core, capsid, myos

|'E® Find |
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[ Epitope Source (2)

Organism

'“ | MHC Restriction () &. |
@® Any

cord B Find | O Class |

FN NN Y FEy

Coronavirus (ID:11118)

Alphacoronavirus (1D:693996, Coronavirus)
Betacoronavirus (1D:694002, Coronavirus)

Bat coronavirus (1D:1508220)

Yak coronavirus (1D:2501420)

Human coronavirus 229E (Coronavirus 229E) (ID:11137, Coron...
Human coronavirus NL63 (Coronavirus NL63) (1D:277944, Cor...

Middle East respiratory syndrome-related coronavirus (MERS c...
Severe acute respiratory syndrome-related coronavirus (Human...
Avian coronavirus (ID:694014)




Antigen Search Pane: Antigen

' Epitope Source (@)

Antigon ® . " MHC Restriction ® #
Organism (® Any MHC Restriction

Crganism | Ex: influenza, peanut | (O MHC Class |
. MHC Class I
. —— Antigen Name O 53 |
Ex: influenza, peanut | = Find | () MHC Nondassical

Antigen

[ capsid | Ol EvrHiaanrnt B Find |
‘_ Nucleocapsid [Q91MK3] (Menangle pararubulavirus)
Ex core capsid I'ﬂ“n.-’l:l‘| = Find | H Mucleocapsid [AJAOFENACS] (Bovinge respirovirus 3 (Bovine pa...

Mucleocapsid [T1UFET] (Human respirovirus 3 (Human parainf. ..

E Nucleocapsid [Q83138] (Small ruminant morbillivirus (Pseudori. ..
Mucleocapsid [AOAOHSBM46] (Rinderpest morbillivirus (Rinder. .
{
d
d

Capsid protein [Q91PS7] (Torque teno virus &)

Capsid protein [29JH33] (Torgue teno virus 13)

| Capsid protein [Q9DUBT] (Torgue teno douroucouli virus)
Capsid protein [Q8QVL3] (Torque teno felis virus)

— Capsid protein [QA8QVL9I] (Torque teno sus virus 1a (Torque ten. ..
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Host Search Pane

" Host (2 ' |
@® Any

() Human
() Mouse
() Non-human primate

O| Ex: dog, camel | & Find |

e A

HOST ORGANISM FINDER @

Current Selection(s) Reset m |
[:] |

Q, search By = Browse by Tree (Click to Select)
Name - B Vertebrate
# [ Ave (bird)
|E>;: dog, camel I M - Fish
—————————
Crganism 1D [+ . Mammal
|Ex 9615 |
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Assay Search Pane

Assay @

T Cell
B Cell
MHC Ligand

| ExX: neutralization

Outcome: Positive [ ] Negative

2021 IEDB User Workshop

ASSAY FINDER ©

Current Selection(s)
Q, Search By = Browse by Tree (Click to Select)
- _ N [=] immune epitope assay
Name: |Ex: purified MHC =
[+ . T cell assay
Method/Technique: | v| = B B cenassay
Measurement OF | v| L™ B 30 structure

Units: |

v| B+ . binding constant

# il viological activity

W ~ # [ qualtative binding

’ [+ . MHC ligand assay



MHC Restriction Search Pane

W
® Any

(O Class |
(O Class ||
(O Non-classical

= Browse by Tree (Click to Select)

= [ MHC
O | Ex: HLA-A*02:01 I-E Find I = B MHC molecule
\ A = . class |
[+ . black flying fox
1 Browse by Tree (Click to Select) = . bonobo
= B MHC H B cat
[+] . MHC molecule _ = [ FLAE
i+ . haplotype j FLA-E=01801
] . serotype [+ . cattle
[+ . chicken

[+ mutant MHC molecule
. [+ . chimpanzee

[+ . clawed frog
j cotton-top tamarin
i [l dog
[E5! . duck
i+ i gorilla
[+ . horse
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Disease Search Pane

Disease (2

® Any
(O Infectious

(O Allergic
(O Autoimmune

O ‘ Ex: asthma

|| = Find I

Rese!  QSICIN

= Browse by Tree (Click to Select)
= [ host health status

= E disease

= Il
= Il
#
#
= Il
#
#

f hea

additional diseases by category

allergic dissase

animal model of disease

autoimmune disease

infectious disease

neoplasm

transplant-related disease and allo-reactivity

Ithy

[#] . infection without disease

2021 IEDB User Workshop

>

= Browse by Tree (Click to Select)
= [ host health status

= E disease

cy |

additional diseases by category

= B allergic disease
# [ allergic contact dermatitis
Ly

allergic contact dermatitis of eyelid

[+ . drug allergy

[+ . extrinsic asthma

i+ [ ogastrointestinal allergy
m

latex allergy

[+ [ metal allergy
i+ [ respiratory allergy

ol |
ol |
cf |
+
+

animal model of disease
autoimmune disease
infectious disease
neoplasm

transplant-related disease and allo-reactivity



User Queries: How to see the differences between B
and T cell responses AND identify SARS-CoV2 CD4 and
CD8 T cell epitopes

[ Epitope (2 o % T Assay (2 )
® Any R, T Cell
O Linear peptide B Cell
|Exact M~ |[Ex SIINFEKL | MHC Ligand
(O Discontinuous | Ex: neutralization || B Find |
(O Non-peptidic Outcome: Positive [_] Negative

Epitope Source @ ][ MHC Restriction @ &
Use Epitope Source search | ouaner S
pane to view epitopes mmmmp| | ox niuenza peanut [Z fnd | || O Class |

Antigen O Class
from SARS-CoV2

O MNon-classical
O| Ex: HLA-A*02:01 ||§ Find |

-
" Host @ ' | [ Disease @ T\
® Any ®) Any

‘ Ex: core, capsid, m}rm“ = Find |

O Human O Infectious

O Mouse O Allergic

O Non-human primate O Autoimmune

@) ‘ Ex: dog, camel “E Find | O| Ex: asthma || = Find |
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User Queries: How to see the differences between B
and T cell responses AND identify SARS-CoV2 CD4 and

CD8 T cell epitopes I

Epltnpe @ ? m Assay @ ﬁ
® Any [ T Cell
O Linear peptide B Cell
| ExactMv ||Ex SINFEKL | MHC Ligand
(O Discontinuous | Ex: neutralization “ E Find |
O Non-peptidic Outcome: Positive [_] Negative
Sta rt typl ng th eo rga nlsm ( Epitope Source (2) ‘ | [ MHC Restriction 3] &\
name and autocomplete e © Any
. . . — | sa[] |ﬂ| O Class |
will prOVIde options for SARS-CoV?2 (ID:2697049, SARS?2)
Wh |Ch th e | E D B h as d ata Erythrocebus patas (hussar) (ID:9538, hussar)

SARS-CoV1 (ID:10002316, SARS-1)

SARS coronavirus Tor2 (Severe acute respiratory syndrome-rel...
Other SARS (1D:10002383)

Abrus precatorius (crab's eye) (ID:3816, rosary pea)

Fusarium sp. (ID:29916)

Sarbecovirus (1D:2509511)

Sporosarcina (ID:1569)

Micrococcus luteus (1D:1270, Sarcina lutea)

| P W W

f E11
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User Queries: How to see the differences between B
and T cell responses AND identify SARS-CoV2 CD4 and
CD8 T cell epitopes

' Epitope (3 ? ~ | | Assay @ ﬁ ‘
®) Any — T Cell A
O Linear peptide B Cell
Exact M | |Ex MHC Ligand
Select SARS-CoV2 [Eract v J[ex Sivre | e
(O Discontinuous | Ex: neutralization “ = Find |
This is a multi-select field | O Non-peptidic | | Outcome: ] Positve (] Negaive
The num ber displays hOW ' Epitope Source (2) | [ MHC Restriction @ &
many selections you have Organism ® Any
1
— | SARS-CoV2 (ID:2 Find | | | O Class|
made M: O Class I
Once your query is built, click "Ex core, capsid, myo] B Fma) | | O Non-ciassica
) , — O‘ Ex: HLA-A02:01 || = Find |
Search :
' Host @ | [ Disease @ Y
**You can select from all g':”ﬁf C‘ gf‘? t,
search panes or from none O Mouse O Allergic
O Non-human primate O Autoimmune
@) | Ex: dog, camel ||-E Find | O‘ Ex: asthma || B Find |
Reset | |
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Results Page: Pending Filters/Current Filters

\' IMMUNE EPITOPE DATABASE
‘ AND ANALYSIS RESOURCE

Specialized Searches = Analysis Resource

(1D B RE % Organism: SARS-CoV2 (ID:2697049, SARS2) M X Include Positive Assays

Reset W Epitopes Antigens Assays Receptors References
) g (6941) (16) {15103) (85061) (202)
Filter Qptions (2) —
Go To Records Starting At @ Export Results @
| Default v| 6941 Records Found Page |I| of 278 3 &) Per Page
S i Details w Epitope v Antigen v Organism v # References v #Assays v
Epitope (& ? > 1309147 YLQPRTFLL Ve | Spike glycoprotein V4| SARS-CoV2 Y 17 62
N 1
® Any o 37473 LLLDRLNQL ¥4 | Nucleoprotein V4| SARS-Cov2 Y% 12 18
(O Linear peptide 60242 SPRWYFYYL V& | Nucleoprotein V4| SARS-CoV2 V| 10 56
Length 1310756 QYIKWPWYI V& | Spike glycoprotein V& | SARS-CoV2 e 10 16
Sequence 33667 KTFPPTEPK ¥ | Nucleoprotein V& | SARS-CoV2 AN 34
O Discontinuous 1309115 FTSDYYQLY V& | ORF3a protein V4| SARS-Cov2 A AN 14
Mon-peptidic
O e 1309137 SUAYTMSL & | Spike glycoprotein V4| SARS-CoV2 V|8 14
) 1310598 LLLLDRLNQLESKMS Y& | Nucleoprotein Y& | SARS-CoV2 |8 33
E] 3D structure available 1310623 - - -
Amino acid modification LTDEMIAQY 4+ | Spike glycoprotein 4| SARS-CoV2 +| B 19
L ) 16156 FIAGLIAIV V4 | Spike glycoprotein V& | SARS-Cov2 Y 7 13
— - \ 21347 GMSRIGMEV & | Nucleoprotein Vs | SARS-CoV2 V|7 10
Epitope Source (2)
1313269 NYNYLYRLF ¥4 | Spike glycoprotein V4 SARS-CoV2 V|7 11
Organism 17385 FPRGQGVPI 4 | Nucleoprotein 4| sars-cov2 Y%l s 8
| SARS-CaV2 ('DQSQTO”'Q'@ 28050 IPRRNVATL V% | Replicase polyprotein 1ab Ve | SARS-CoV2 Y 6 10
Antigen 69657 VLNDILSRL Y% | Spike glycoprotein 4| SARS-CoV2 Y s 7
| Ex: core, capsid, myosin | 72048 VYIGDPAQL ¥ | Replicase polyprotein 1ab V| SARS-CoV2 V|6 15
Include related structure 190494 MEVTPSGTWL 4 | Nucleoprotein Ve SARS-CoV2 Y% 6 18
Select multiple options ¢
| e op | 1309132 NFSQILPDPSKPSKR V4 | Spike glycoprotein V& | SARS-Cov2 Y% 6 22
. . 1311180 LLYDANYFL V4 | ORF3a protein V4| SARS-CoV2 b AN 13
Receptor @ M 1312062 YLATALLTL Ve | Replicase polyprotein 1ab V& SARS-CoV2 V|6 13
Uas cannanca 2998 ALWEIOOWY V.| Ranlicaca nolnratain 1ah Yol sape oo h AN a

2021 IEDB User Workshop 13



Results Page: Pending Filters/Filter Options

.lf

IMMUNE EPITOPE DATABASE
AND ANALYSIS RESOURCE

Home Specialized Searches = Analysis Resource

I Epitopes Antigens Assays
(7053) (1n (15920)
Go To Records Starting At[ 1200 |3
Default
7053 Records Found Page 1 of 283
— g > o1
Details w Epitope v Antigen » Organism
1309147 YLQPRTFLL Y| Spike giycoprotein V| SARS-Cov2
® Any - 37473 LLLDRLNGOL ¥ | Nucleoprotein V& | SARS-Cov2
O Linear peptide 60242 SPRWYFYYL V& | Nucleoprotein V4| SARS-CoV2
Length 1310756 QYIKWPWYI V& | Spike glycoprotein V& | SARS-Cov2
Sequence 33667 KTFPPTEPK Y& | Nucleoprotein Ya | SARS-CoV2
8D'5m"“"”0”5 1309137 SIAYTMSL V& | Spike glycoprotein Y& | SARS-CoV2
Non-peptidic
b 1309115 FTSDYYQLY Y& | ORF3aprotein Y& | SARS-Cov2
_ 1310598 LLLLDRLNQLESKMS Nucl tei SARS-CoV2
[] 3D structure available V| Nuckeoprotein Y 0
Amino acid modification 1310623 | L TDEMIAQY ¥ | spike glycoprotein ¥4 | sARS-Cov2
16156 FIAGLIAIV V& | Spike glycoprotein V& | SARS-CoV2
— 21347 i .
Epitope Source @ GMSRIGMEV Y& | Mucleoprotein ¥4 | SaRs-cov2
1313263 NYNYLYRLF V& | Spike glycoprotein V& | SARS-CoV2
S0 16737 FLLNKEMYL ¥4 | Replicase polyprotein 1ab ¥4+ | SARS-CoV2
SARS-COV?2 (ID:26970409,
| ( @ 17385 FFRGQGVFI V& | Nucleoprotein V& | SARS-CoV2
Antigen
| 9 ‘ 28050 IPRRNVATL ¥+ | Replicase polyprotein 1ab ¥4 | SARS-CoV2
Ex: core, capsid, myosin
P ! 69657 VLNDILSRL V& | Spike glycoprotein V& | SARS-CoV2
Include related structure
e — 72048 VYIGDPAQL ¥ | Replicase polyprotein 1ab ¥4 | SARS-CoV2

14
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Results Page: Filter Options - Default

| |Detalls v Epitope

Epitope (2

@® Any
O Linear peptide
Length Ex 8 | to[Ex 11

29,

&'.EP

Sequence |Exact Matc v | [Ex: SINFEKL

() Discontinuous

Non-peptidic

(] 3D structure available
Amino acid modification | Select multiple options s ]

” | Enitone Souree (3) ™ |

| AT S DU | ‘

16156 FIAGLIAIV

Epitope Source (@

Organism
|SARS—C0V2 (ID:269?049:G[':3 Find |
Antigen

Ex_core, capsid, myosin ||':= Find |

Include related structure

| Select multiple options

4

[ selectal ][ Unselectan )

/[ analogs
DMimotopes
DNeoepitopes

[ only necepitopes

e i

34801 LALLLLDRL

2021 IEDB User Workshop

| L4300429 I
Receptor (3
Has sequence []TCcR [JBCR
Type | Any Type v| Name  |Ex DMF5

[] Paired chains only

Chain AnyType R REQion CDR3 b
Sequence Exact Matches v | [Ex. CARNTGNQFYF

Aceaw (P wl A .-.|

Reference (2

® Any
(O Journal article
() External submission

Author |E><: Grey |

Title [Ex SARS-CoV-2 |

Date (Year) |Ex: 1952 | to |Ex: present |

PMID |E><: 33521593 |
P T LYy s by :
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Results Page: Filter Options —T cell

| I1"3:I'IC|1'1".? i

TCR (@
[] Has TCR sequence
Type | Any Type v | Name [Ex DMF5

(L] Paired chains only

Chain

Any Type w||Region |CDR3 v

Sequence

MHC Restriction (@ #
® Any

() Class |
QO class Il
() Non-<classical
a0201 | B
Resolution

Evidence ]
Class -

Allele (4-digit) 1 chain

T Cell Assay (@

Outcome: [v] Positive [] Negative

@® Any

(O cytokine production
(O MHC multimer

O Invivo

O| Ex: IL-2 release ||-E Find

[] Direct ex vivo detection

2021 IEDB User Workshop

| Host (@

MHC Restriction 3 &
® Any

() Class |
O class I
() Non-classical

wmle (4-digit) 2 chains

O| ex HaA®0201 B Fino |
Resolution | Any

Evidence |Sele-:t multiple options s |

Select All

Unselect All

Host @ [(single allele present .

[T cell assay -MHC subset identification

® Any LJT cell assay -Mismatched MHC molecules
[JMHC binding assay

Human
O [JMHC binding prediction M
ap
(O mMouse

() Non-human primate | ‘



Results Page: Filter Options — B cell

| l‘i"ll’lﬂ'l‘l"} R e e L T

Antibody/BCR (2

[] Has BCR sequence
Type | Any Type v| Name |Ex 26-2F
|:| Paired chains only

Any Type w|[JRegion | CDR3 v

Chain

Sequence

| |
B Cell Assay ()
Outcome: (] Positive [] Negative
@® Any

() Antibody binding
(O Neutralization

O Invivo
O| ex ELIsA | Find

I Antibody isotype | Select multiple options

L
[

LLd
—
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Results Page: Filter Options — MHC

| L4200439

| MHC Assay &
Outcome: [v] Positive (] Negative
® Any
(O Binding
O Ligand elution/Mass spectrometry
O‘ Ex: crystallography“i Find |
TOIT ThoCoTaT T oo
—. |
—
MHC Restriction () E.'
O Any
(® Class |
O Class Il
(O Non-classical
| i

e |§ T
Resolution | Any v |
Evidence | Select multiple options : |
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Results Page: Epitope Tab

11D AR EM % Organism: SARS-CoV2 (1D:2697049, SARS2)

Epitopes
(6941)

6941 Records Found
Details w Epitope
1309147 YLQPRTFLL
37473 LLLDRLNQL
60242 SPRWYFYYL
1310756 QYIKWPWYI
33667 KTFPPTEPK
1309115 FTSDYYQLY
1309137 SHAYTMSL
1310598 LLLLDRLNQLESKMS
1310623 LTDEMIAQY
16156 FIAGLIAIV
21347 GMSRIGMEV
1313269 NYNYLYRLF
17385 FPRGQGVPI
28050 IPRRNVATL
69657 VLNDILSRL
72048 VYIGDPAQL
190494 MEVTPSGTWL
1309132 NFSQILPDPSKPSKR
1311180 LLYDANYFL
1312062 YLATALLTL
2998 ALWEIOOWY
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¥ Include Positive Assays

Assays
(15103)

Go To Records Starting Atl |;§§ |@

References

Receptors

Page of 278 i

Antigen

Spike glycoprotein
MNucleoprotein
MNucleoprotein

Spike glycoprotein
MNucleoprotein

ORF3a protein

Spike glycoprotain
Nucleoprotein

Spike glycoprotain

Spike glycoprotein
MNucleoprotein

Spike glycoprotein
MNucleoprotein

Replicase polyprotein 1ab
Spike glycoprotein
Replicase polyprotein 1ab
Nucleoprotein

Spike glycoprotein
ORF3a protein

Replicase polyprotein 1ab

Renlirase nnlvnrntein 1ah

v
Y
Y
Y
Y

Organism

SARS-CoV2
SARS-CoV2
SARS-CoV2
SARS-CoV2
SARS-CoV2
SARS-CoV2
SARS-CoV2
SARS-CoV2
SARS-CoV2
SARS-CoV2
SARS-CoV2
SARS-CoV2
SARS-CoV2
SARS-CoV2
SARS-CoV2
SARS-CoV2
SARS-CoV2
SARS-CoV2
SARS-CoV2
SARS-CoV2

SARR.MAW?

(85061)

Per Page

v # References v #Assays v
Vel 17 62
Y 12 18
Y| 10 56
Y% 10 16
Vel 9 34
Y% 8 14
) A 14
LK 33
AN 19
Y% 7 13
Y% 7 10
Y| 7 1
Y 6 8
Y| 6 10
b AN 7
Ve 6 15
Y 6 18
Y& 6 22
Y% 6 13
Y| 6 13
) AN 2

19



Results Page: Epitope Table Headers

&1 CW % Organism: SARS-CoV2 (1D:2697049, SARS2) Bl % Include Positive Assays

Epitopes says eceptors " References =
(5941) {15103) (85061) (202)

Go To Records Starting At @ Export Results (&

6941 Records Found Page - of 278 B & Per Page

Details w Epitope w Antigen » Organism v # References v #Assays v
1309147 YLQPRTFLL ¥4 | Spike glycoprotein V& | SARS-CoV2 Y 17 62
37473 LLLDRLNQL ¥+ | Nucleoprotein Y| sARS-Cov2 Y| 12 18
60242 SPRWYFYYL & | Nucleoprotein V4| SARS-CoV2 Y| 10 56
1310758 QYIKWPWYI Y& | Spike glycoprotein V& SARS-CoV2 Y& 10 16
33867 KTFPPTEPK V& | Nucleoprotein V& | SARS-CoV2 Y% 9 34
1309115 FTSDYYQLY V& | ORF3a protein V& | SARS-CoV2 b A 14
1309137 SIAYTMSL & | Spike glycoprotein Va | SARS-CoV2 T+ 8 14
1310598 LLLLDRLNQLESKMS ¥ | Nucleoprotein V| SARS-CoV2 Va8 33
1310623 LTDEMIAQY V4 | Spike glycoprotein V4| SARS-CoVv?2 Y% 8 19
16156 FIAGLIAIV V4 | Spike glycoprotein Y% | sARS-Cov2 Y% 7 13
21347 GMSRIGMEV Y& | Nucleoprotein V& | SARS-CoV2 V|7 10
1313269 NYNYLYRLF V& | Spike glycoprotein V& | SARS-CoV2 Y 7 11
17385 FPRGQGVPI Y& | Nucleoprotein V& | SARS-CoV2 Y% 6 8
28050 IPRRNVATL V% | Replicase polyprotein 1ab V& | SARS-CoV2 Y| 6 10
B9B57 VLNDILSRL Y& | Spike glycoprotein Y& | SARS-CoV2 Y| 6 7
72048 VYIGDPAQL Y% | Replicase polyprotein 1ab V& | SARS-CoV2 b AN 15
190494 MEVTPSGTWL ¥4 | Nuclzoprotein V& | SARS-CoV2 Y% 6 18
1309132 NFSQILPDPSKPSKR Va | Spike glycoprotein V& | SARS-CoV2 |6 22
1311180 LLYDANYFL Y% | ORF3a protein V4| SARS-CoV2 Y| 6 13
1312062 YLATALLTL V& | Replicase polyprotein 1ab V& SARS-Cov2 Y 6 13
2998 ALNEIOOA Vo | Renlicase nalunratsin 1ah Yol sarscavr Y= 2

2021 IEDB User Workshop
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Results Page: Epitope Details

EPITOPE SUMMARY

YLQPRTFLL is a linear peptidic epitope (epitope ID 1309147) studied as part of Spike glycoprotein from SARS-CoV2. This epitope has been studied for
immune reactivity in 19 publication(s), tested in 76 T cell assays, 3 MHC ligand assays and has 3D structure(s) 7N&E and 7N&D.

COMPILED DATA

MHC Ligand Assay(s) 3

MHC molecule

Positive [ All

HLA-A02:01 3/3
T Cell Assay(s) 76
Assay Type Positive [ All
qualitative binding 33/37
IFMg release 9/10
dissociation constant KD 7/8
granzyme B release 4/4
activation 3/3
perforin release 3/3
TNFa release 3/3
cytotoxicity 2/3
granzyme A release 2/2
3D structure if1
degranulation 1/1
proliferation 1/1

2021 IEDB User Workshop
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Results Page: Inline Filters

(01 0 88 GGl % Organism: SARS-CoV2 (ID:2697049, SARS2) l % Include Positive Assays

Epitopes References
(5941) (85061) (202)

Go To Records Starting At @ Export Results (&

6941 Records Found Page of 278 Per Page

Details w~ Epitope v Antigen v Organism v # References v # Assays v

p— p—

1309147 YLQPRTFLL E Spike glycoprotein E'SARS—CO‘V’E i 17 62
37473 LLLDRLNQL ¥4 | Nucleoprotein Y| sARs-Cov2 % 12 18
50242 SPRWYFYYL & | Nucleoprotein Va | SARS-CoV2 Y 10 56
1310756 QYIKWPWYI V& | Spike glycoprotein V& | SARS-CoV2 Ve| 10 16
33867 KTFPPTEPK 2 | Nucleoprotein V& | SARS-CoV?2 Y% 9 34
1309115 FTSDYYQLY ¥4 | ORF3a protein Y% | sarRs-cov2 Y% 8 14
1309137 SIAYTMSL Y& | Spike glycoprotein V& | SARS-CoV2 Vel 8 14
1310598 LLLLDRLNQLESKMS V% | Nucleoprotein V& | SARS-CoV2 Ve 8 33
1310823 LTDEMIAQY 4 | Spike glycoprotein V& | SARS-CoV2 Y% s 19
16156 FIAGLIAIV V% | Spike glycoprotein V& | SARS-CoV2 V| 7 13
21347 GMSRIGMEV Y& | Nucleoprotein V& | SARS-CoV?2 Y| 7 10
1313269 NYNYLYRLF Y& | Spike glycoprotein V& SARS-Cov2 Y 7 1
17385 FPRGQGVPI ¥4 | Nucleoprotein V& | SARS-CoV2 Y% 6 8
28050 IPRRNVATL Y% | Replicase polyprotein 1ab V& | SARS-CoV2 Y| 6 10
69657 VLNDILSRL V4 | Spike glycoprotein V& | SARS-CoV2 Y 6 7
72048 VYIGDPAQL Y%  Replicase polyprotein 1ab V& SARS-Cov2 b AN 15
190494 MEVTPSGTWL ¥4 | Nuclzoprotein V& | SARS-CoV2 Y% 6 18
1309132 NFSQILPDPSKPSKR Va | Spike glycoprotein V& | SARS-CoV2 b AN 22
1311180 LLYDANYFL Y% | ORF3a protein V4| SARS-CoV2 Y| 6 13
1312062 YLATALLTL V& | Replicase polyprotein 1ab V& SARS-Cov2 Y 6 13
2998 ALWFIOOWY Vo | Renlicase nalunratsin 1ah Yol sarscavr Y= 2




Results Page: Export

ST R ICM % Organism: SARS-CoV2 (1D:2697049, SARS2)

¥ Include Positive Assays

Epitopes
(6941)

6941 Records Found

Details w Epitope

1309147
37473
50242
1310756
33667
1309115
1309137
1310598
1310623
16156
21347
1313269
17385
28050
69657
72045
190494
1309132
1311180
1312062
2998

¥LQPRTFLL
LLLDRLNQL
SPRWYFYYL
QYIKWPWY]
KTFPPTEPK
FTSDYYQLY
SHAYTMSL
LLLLDRLNQLESKMS
LTDEMIAQY
FIAGLIAIV
GMSRIGMEV
NYNYLYRLF
FPRGQGVFI
IPRRNVATL
VLNDILSRL
VYIGDPAQL
MEVTPSGTWL
NFSQILPDPSKPSKR
LLYDANYFL
YLATALLTL

ANWFIDOWY

Go To Records Starting At @
Page[_1_]of 273 BIED

v Organism

Antigen

Spike glycoprotein 7...
MNucleoprotein h A
Nucleoprotein Y
Spike glycoprotein Ve
Nucleoprotein 71-
ORF3a protein Ve
Spike glycoprotein Y
MNucleoprotein e
Spike glycoprotein a
Spike glycoprotein tl-
Nucleoprotein Y
Spike glycoprotein e
MNucleoprotein Tq.
Replicase polyprotein 1ab tl-
Spike glycoprotein Y
Replicase polyprotein 1ab A
Nucleoprotein Y
Spike glycoprotein Y
ORF3a protein Y
Replicase polyprotein 1ab Ve
Renlicasa nalunratein 1ah Y.

SARS-CoV2
SARS-CoV2
SARS5-CoV2
SARS-CoV2
SARS5-CoV2
SARS-CoV2
SARS3-CoV2
SARS-CoV2
SARS3-CoV2
SARS-CoV2
SARS3-CoV2
SARS-CoV2
SARS3-CoV2
SARS5-CoV2
SARS-CoV2
SARS-CoV2
SARS3-CoV2
SARS5-CoV2
SARS-CoV2
SARS5-CoV2

SARSMAVD

Export Results @

25 v | Per Page

# References v #Assays v
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12
10
10
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56
16
34
14
14
33
19
13
10
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&I G S % Organism: SARS-CoV2 (ID:2697049, SARS2) i % Include Positive Assays

Epitopes Antigens Assays Receptors
(6941) (16) (15103) (85061)

Go To Records Starting At @ Export Results @

16 Records Found Page of 1 Per Page

Antigen v Organism v #Epitopes v #Assays v # References w

Spike glycoprotein il. SARS-CoV2 $.|. 2654 6173 181

Nucleoprotein Vel sars-cov2 V| 568 1389 56

Membrane protein Yell| sArs-covz2 Ve 249 686 32

Replicase polyprotein 1ab Yl sars-covz Y| 1703 3113 28

ORF3a protein Yellld| SARS-Cov2 Y| 198 464 20

Envelope small membrane protein Tl-l. SARS-CoV2 Y 31 61 15

ORFTa protein YVell| sars-cov2 Y& 70 115 14

ORF8 protein Yl sArs-covz Y 96 306 12

ORF6 protein Vellld| SARS-Cov2 Ve 32 69 10

Two components:Spike glycoprotein & Spike glycoprotein Tl-l. SARS-CoV2 Y| 15 119 8

ORF10 protein Yell| sars-covz V| 21 43 7

Replicase polyprotein 1a Yellld| sarRs-Cov2 | 1315 2544 3

ORFT7b protein Yellld| SARS-Cov2 Va2 8 2

Other SARS-CoV?2 protein V& SARS-CoV2 Y% 3 3 1

ORF9b protein YVell| sArs-covz2 Y 6 6 1

Two components:Mucleoprotein & Nucleoprotein Ttll SARS-CoV2 A AR 3 1

16 Records Found Page of 1 Per Page
o Y e P — - . eE
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Results Page: Assays Tab — Subtabs

=R % Organism: SARS-Cov2 (ID:2697049, SARS2)

® Include Positive Assays

Epitopes Assays
(6941) (15103)
T Cell Assays B Cell Assays MHC Ligand Assays
(4203 (2045) (19858)
Go To Records Starting At[ A0 |@ Export Results (&
4203 Records Found Page[ 1 |of 169 E3E0 Per Page
Antigen v
ID wv Reference w Epitope v Host w Immunization v Assay Antigen w Ep“,gpe MHC v Assay A
Relation Restriction Description
13836508  |Jun Siong Low; Ve V& | Homo sapiens V4 | Infectious disease via S protein Taxonomic Sibling HLA class II 3H-thymidine
28'291“8 LSRLDKVEAEVQIDR | (human) exposure to SARS- S protein ) proliferation
Spike glycoprotein CoV2 (Source SARS coronavirus Positive
(981-995) Crganism) Urbani (SARS-CoV
SARS-CoVZ followed by (Urbani sirain))
restimulation in vitro
13836509  |Jun Siong Low; Ve Y Homo sapiens V& | Infectious disease via spike protein [Human Taxonomic Sibling HLA class II IH-thymidine
g’glz‘?lnce LSRLDKVEAEVQIDR | (human) exposure to SARS- coronavirus OC43] proliferation
Spike glycoprotein CoV2 (Source spike profein [Human Positive
(981-895) Organism) corenavirus OC43]
SARS-CoV?2 followed by Human coronavirus
restimulation in vitro 0C43 (Human
coronavirus (strain
QCc43)
13835984  |Jun Siong Low; Y V% | Home sapiens V4 | Infectious disease via Spike glycoprotein Source Antigen HLA class II 3IH-thymidine
gg';nce SFIEDLLFNKVTLAD | (human) exposure to SARS- Spike glycoprotein proliferation
Spike glycoprotein CoV2 (Source SARS-CoV2 Positive
(816-830) Organism}
SARS-CoV2 followed by
restimulation in vitro
13836273  |Jun Siong Low; Ve V& Homo sapiens Va | Infectious disease via S protein Taxonomic Sibling HLA class II 3H-thymidine
gg'ze_lnce SEIEDLLFNKVTLAD | (human) exposure to SARS- S protein ) proliferation
Spi}(e g|)rcoprotein CoVv2 _{SDIJTCE SHRS_CDI'OI’IEUII’IJS Positive
(816-830) Crganism) Urbani (SARS-CoV
SARS-CoV?2 followed by {Urbani sirain))
restimulation in vitro
13836295  |Jun Siong Low; Y Y% | Homo sapiens Y | Infectious disease via spike protein [Human Taxonomic Sibling HLA class II 3IH-thymidine
g'glz‘?lnce SFIEDLLFNKVTLAD | (human) exposure to SARS- coronavirus 0C43] proliferation
Spike glycoprotein CoV2 (Source pike profein [Human Positive
(816-830) Organism) coronavirus 0C43]
SARS-CoV? followed by Human coronavirus
restimulation in vitro 0C43 (Human
coronavirus (strain
0c43))
13836456  |Jun Siong Low; Y V& Homo sapiens V& | Infectious disease via spike protein [Human Taxonomic Sibling HLA class II 3H-thymidine
gg';{lnce SFIEDLLFNKVTLAD | (human) exposure to SARS- coronavirus NL63] proliferation
Spike glycoprotein CoV2 (Source spike profein [Human Positive
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WL ORI CEN % Organism: SARS-CoV2 (ID:2697049, SARS2)

¥ Include Positive Assays

Epitopes n s Assays ors
(6941) (16) (15103) (85061) (202)
T Cell Aszays \[ B Cell Assays MHC Ligand Assays \
(4203) (8045) (1255) \
Go To Records Starting At @ Export Results (&
4203 Records Found Pagel | | of 169 Per Page
B —
Antigen b4
ID v Reference v Epitope w Host v Immunization v Assay Antigen W Epitgpe MHC v Assay A
Relation Restriction Description
. —
13836508 |Jun Siong Low; % V% | Homo sapiens V% | Infectious disease via S protein Taxonomic Sibling HLA class Il Y% | 3u-thymidine
Science LSRLDKVEAEVQIDR | (human) exposure to SARS- S protein proliferation
2021 Spike glycoprotein CoV2 (Source SARS coronavirus Positive
(981-995) Organism) Urbani (SARS-CoV
SARS-CoV? followed by {Urbani sirain))
restimulation in vitro
13836509  |Jun Siong Low; Ve V& | Homo sapiens Va | Infectious disease via spike protein [Human Taxonomic Sibling HLA class Il V& 3H-thymidine
Science LSRLDKVEAEVQIDR | (human) exposure to SARS- coronavirus 0C43] proliferation
2021 Spike glycoprotein CoV2 (Source spike protein [Human Positive
(981-995) Crganism) coronavirus OC43]
SARS-CoV2 followed by Human coronavirus
restimulation in vitro 0OC43 (Human
corenavirus (strain
0C43)
13835984 |Jun Siong Low; B V& | Homo sapiens Infecii ous disease via Spike glycoprotein Source Antigen HLA class II V& | 3H-thymidine
Science FIEDLLFNKVTLAD | (human) exposure to SARS- Spike glycoprotein proliferation
2021 Spike glycoprotein CoV2 (Source SARS-CoV2 Positive
(816-830) Organism)
SARS-CoV2 followed by
restimulation in vitro
13836273  |Jun Siong Low; Ve V% Homo sapiens V& | Infectious disease via S protein Taxonomic Sibling HLA class II Y 3u-thymidine
Science SFIEDLLFNKVTLAD | (human) exposure to SARS- S protein proliferation
2021 Spike glycoprotein CoV2 (Source SARS coronavirus Positive
(816-830) Organism) Urbani (SARS-CoV
SARS-CoV?2 followed by {Urbani sirain))
restimulation in vitro
13836295  |Jun Siong Low; Ve V& | Homo sapiens V& | Infectious disease via spike protein [Human Taxonomic Sibling HLA class II Y& | 3n-thymidine
Science SEIEDLLFNKVTLAD | (human) exposure to SARS- coronavirus OC43] proliferation
2021 Spike glycoprotein CoV2 (Source spike protein [Human Positive
(816-830) Crganism) coronavirus OC43]
SARS-CoVZ followed by Human coronavirus
restimulation in vitro 0OC43 (Human
corenavirus (strain
0C43)
13836456  |Jun Siong Low; Ve V& Homo sapiens Va | Infectious disease via spike protein [Human Taxonomic Sibling HLA class Il V& 3H-thymidine
Science SEIEDLLFNKVTLAD | (human) exposure to SARS- coronavirus NL63] proliferation
2021 Spike glycoprotein CoV2 (Source spike protein [Human Positive
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(TG AR C Ml % Organism: SARS-CoV2 (ID:2697049, SARS2)

¥ Include Positive Assays

Epitopes Antigens Assays Receptors References
(6941) (16) (15103) (85061) (202)
T Cell Aszays y B Cell Assays MHC Ligand Assays A
(4203) (8845) (1255) \
Go To Records Starting At[ A0 |G Export Results (&
4203 Records Found Page| 1 |of 169 E3ED Per Page
Antigen b4
ID v Reference v Epitope w Host Immunization v Assay Antigen v Epitgpe MHC v Assay A
Relation Restriction Description
13836505 I Jun Siong Low; Y V% | Homo sapiens V% | Infectious disease via S protein Taxonomic Sibling HLA class Il Y% | 3u-thymidine
g'glz‘?lnce LSRLDKVEAEVQIDR | (human) exposure to SARS- S protein ) proliferation
Spike glycoprotein CoV2 (Source SARS coronavirus Positive
(981-995) Organism) Urbani (SARS-CoV
SARS-CoV? followed by {Urbani sirain))
restimulation in vitro
13836509  |Jun Siong Low; Ve V& | Homo sapiens Va | Infectious disease via spike protein [Human Taxonomic Sibling HLA class Il V& 3H-thymidine
28'291“8 LSRLDKVEAEVQIDR | (human) exposure to SARS- coronavirus 0C43] proliferation
Spi}(e g|)rcoprotein CoVv2 _{SDIJTCE spike DI'l_]tEII'l [Human Positive
(981-995) Crganism) coronavirus OC43]
SARS-CoV2 followed by Human coronavirus
restimulation in vitro 0OC43 (Human
corenavirus (strain
0C43))
13835984  |Jun Siong Law; Ve V& | Homo sapiens V& | Infectious disease via Spike glycoprotein Source Antigen HLA class II V& | 3H-thymidine
gg'ze_lnce SEIEDLLFNKVTLAD | (human) exposure to SARS- Spike glycoprotein proliferation
Spi}(e g|)rcoprotein CoV2 .(SOUTCE SARS-CoV2 Positive
(816-830) Organism)
SARS-CoV2 followed by
restimulation in vitro
13836273  |Jun Siong Low; Ve Y Homo sapiens V& | Infectious disease via S protein Taxonomic Sibling HLA class II Y 3u-thymidine
gg';nce SFIEDLLFNKVTLAD | (human) exposure to SARS- S protein ) proliferation
Spike glycoprotein CoV2 (Source SARS coronavirus Positive
(816-830) Organism) Urbani (SARS-CoV
SARS-CoV?2 followed by {Urbani sirain))
restimulation in vitro
13836295  |Jun Siong Low; Ve V& | Homo sapiens V& | Infectious disease via spike protein [Human Taxonomic Sibling HLA class II Y& | 3n-thymidine
gg'ze_lnce SEIEDLLFNKVTLAD | (human) exposure to SARS- coronavirus 0C43] proliferation
Spike glycoprotein CoV2 (Source spike protein [Human Positive
(816-830) Crganism) coronavirus OC43]
SARS-CoVZ followed by Human coronavirus
restimulation in vitro 0OC43 (Human
corenavirus (strain
0C43)
13836456  |Jun Siong Low; Ve V& Homo sapiens Va | Infectious disease via spike protein [Human Taxonomic Sibling HLA class Il V& 3H-thymidine
gg';lnce SEIEDLLFNKVTLAD | (human) exposure to SARS- coronavirus NL63] proliferation
Spike glycoprotein CoVv2 _{Suurce spike pn_]tem [Human Positive
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Reference

Reference

Reference Type

Literature

IEDB_Reference: 1038797

Title

Clonal analysis of immunodominance and cross-reactivity of the CD4 T cell response to SARS-
CoV-2.

Authors

Jun Siong Low; Daniela Vaqueirinho; Federico Mele; Mathilde Foglierini; Josipa Jerak; Michela
Perotti; David Jarrossay; Sandra Jovic; Laurent Perez; Rosalia Cacciatore; Tatiana Terrot; Ale
ssandra Franzetti Pellanda; Maira Biggicgero; Christian Garzoni; Paolo Ferrari; Alessandro Ces
chi; Antonio Lanzavecchia; Federica Sallusto; Antonino Cassotta

Affiliations

Institute for Research in Biomedicine, Universita della Svizzera Italiana, 6500 Bellinzona, Swit
zerland; Laboratory of Immunogenetics, Department of Transfusion Medicine and Immuno-H
ematology, Fondazione I.R.C.C.S. Policlinico S. Matteo, 27100 Pavia, Italy; Clinical Trial Unit,

Ente Ospedalierc Cantonale, 6500 Bellinzona, Switzerland; Clinic of Internal Medicine and Inf
ectious Diseases, Clinica Luganese Moncucco, 6900 Lugano, Switzerland; Faculty of Biomedic
al Sciences, Universita della Svizzera italiana, 6900 Lugano, Switzerland; Department of Inter
nal Medicine, Ente Ospedaliero Cantonale, 6500 Bellinzona, Switzerland; Prince of Wales Hos

pital Clinical School, University of New South Wales, Sydney, New South Wales 2052, Australi
a; Division of Clinical Pharmacology and Toxicology, Institute of Pharmacological Sciences of

Southern Switzerland, Ente Ospedaliero Cantonale, 6900 Lugano, Switzerland; Department of
Clinical Pharmacology and Toxicology, University Hospital Zurich, 8091 Zurich, Switzerland; N
ational Institute of Molecular Genetics, 20122 Milano, Italy; Institute for Research in Biomedic
ine, Universita della Svizzera Italiana, 6500 Bellinzona, Switzerland. federica.sall...

Journal

Science

PMID:340065597

Year

2021

Abstract

The identification of CD4=sup=+</sup> T cell epitopes is instrumental for the design of sub
unit vaccines for broad protection against coronaviruses. Here we demonstrate in COVID-19-r
ecovered individuals a robust CD4<=sup=+</sup= T cell response to naturally processed SAR
S-CoV-2 spike (S) and nucleoprotein (M), including effector, helper, and memory T cells. By C
haracterizing 2943 S-reactive T cell clones from 34 individuals, we found that 34% of clones
and 93% of individuals recognized a conserved immunodominant 5346-365 region within the
RBD comprising nested HLA-DR- and HLA-DP-restricted epitopes. Using pre- and post-COVID
-19 samples and S proteins from endemic coronaviruses, we identify cross-reactive T cells tar
geting multiple S protein sites. The immunodominant and cross-reactive epitopes identified ¢
an inform vaccination strategies to counteract emerging SARS-CoV-2 variants.

Curation Last Updated

2021-08-17 20:01:02
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Epitope

Epitope
Epitope ID 1310620 IEDB_epitope:1310620
Chemical Type Linear peptide

Linear Sequence

LSRLDKVEAEVQIDR

Source Molecule Name

Spike glycoprotein

GenPept:PODTC2.1 ¥

NCBITaxon:2697049 &

Source Organism SARS-Cov2
Starting Position 981
Ending Position 995

Epitope Reference Details

Epitope Structure Defines

Exact Epitope

Epitope Name

SARS CoV2 5 981-995

Location of Data in Reference

Supplementary Table S5
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Immunization

Immunization

Host Organism

Homo sapiens (human)

NCBITaxon:9606

1st In Vivo Process

In Vivo Process Type

Occurrence of infectious disease

Disease State

COVID-19

DOID:0080600

Disease Stage

Post;

1st Immunogen

Epitope Relation

Source Organism

Object Type Organism

Organism SARS-Cov2 NCBITaxon:2697049 8
In Vitro Administration

In Vitro Process Type Restimulation in vitro

Responder Cell Type PBMC CL:2000001 (%
Stimulator Cell Type PBMC CL:2000001 &

In Vitro Immunogen

In Vitro Process Type Source Antigen

Chemical Type Protein

Molecule Name

Spike glycoprotein

GenPept:PODTC2.1 (&

Organism

SARS-CoV?2

NCBITaxon: 2697049 &

Immunization Comments

Immunization Comments

Cells from COVID-19 individuals were stimulated with S protein. CSFE cells were expanded an
d restimulated with S protein from human beta (SARS-CoV, HKU1, and OC43) or alpha (NL&3
and 229E) coronaviruses and proliferating T cells were cloned by limiting dilution.
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T Cell Assay
Qualitative Measurement Positive
Method/Technique 3H-thymidine OBL:1110180 (&

Measurement of proliferation

Effector Cells

Effector Cell Tissue Type Blood UBERON:0000178 (%
Effector Cell Type T cell CD4+ CL:0000624 (8
Effector Cell Culture Conditions Cell Line / Clone

Assayed TCR Molecule

Assayed TCR Molecule Name P34-NL63-A2

Antigen Presenting Cells

Cell Tissue Type Blood UBERON:0000178 (&
cell Type PEMC CL:2000001 &

Cell Culture Conditions

Direct Ex Vivo
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MHC Allele

MHC Allele Name HLA class II MRO:0001455 &

MHC Evidence Code T cell assay -T cell subset identification

Antigen

Epitope Relation Taxonomic Sibling

Chemical Type Protein

Molecule Name S protein GenPept:AAP13441.1 @

Organism

SARS coronavirus Urbani {(SARS-CaoV (Urbani strain))

NCBITaxon:228330 ¥

Assay Reference Details

Assay Comments by IEDB Curator

Epitope-specific clones reacted with the antigen.

Location of Assay Data in Reference

Table 55
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Results Page: Receptors Tab — Subtabs & Groups

L1 R RTE N ®  Organism: SARS-CoV2 (ID:2697049, SARS2) ll ® Include Positive Assays

| | Antige | [ Assays | Receptors References
(6941) (15103) (85061)
T Cell Receptors \1’ B Cell Receptors I\
(B5034) (27 i
Go To Records Starting At Export Results L)

85034 Records Found F’agel ; | of 3402 B £ 25__ v PerPage |
Group ID A [Bpecies v Type w Chain1CDR3 v Chain 2 CDR3 v

+ | Homo sapiens (human) ap not available ASSIRSSYEQY
8675 Ve | [Homo sapiens (human) ap not available ASSSVNEQF
8678 ¥ | Homo sapiens (human) ap not available ASSIGVYGYT
8681 Va | Homo sapiens (human) ap not available ASSIRSAYEQY
8684 ¥ | Homo sapiens (human) af not available ASSSRSSYEQY
8685 Ve | [Homo sapiens (human) ap not available ASSTRSAYEQY
8686 ¥ | Homo sapiens (human) ap not available ASSVRESYEQY
8687 Yb Homo sapiens (human) ap not available ASSIGSYGYT
8786 ¥ | Homo sapiens (human) af not available ASSSDSSYEQY
9083 Y | Homo sapiens (human) ap not available SVGNEQF
9085 ¥a | [Homo sapiens (human) af not available SVGDGNTGELF
9314 Ve | [Homo sapiens (human) ap not available ASSLAGGYEQY
9337 V& | Homo sapiens (human) B not available SVERDTEAF
9447 Ve | [Homo sapiens (human) af not available ASSLGGTEAF
9563 ¥a | Jromo sapiens (human) ap not available ATSRDPGSYEQY
9702 Ve | [Homo sapiens (human) ap not available ATSAGNTGELF
9713 ¥ | Homo sapiens (human) ap not available ATSRGQGYEQY
9rvs Va | Homo sapiens (human) ap not available ASSPYSNQPOH
9813 ¥ | Homo sapiens (human) af not available SASTENTGELF
10007 W |fomo sapiens (human) ap not available ASSGYNEQF
1001 ¥ | Homo sapiens (human) ap not available ASSEGSYEQY
1007 TatHomo sapiens (human) ap not available ASSLGQGPSYEQY
10169 Rl inmn cnninne trumant o I PR —
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T cell receptor (receptor group ID 8670)
Alpha beta TCR with alpha chain CDR3 of AGAGSQGNLI and beta chain CDR3 of ASSIRSSYEQY was reported in Homo sapiens (human). This TCR has accessions for alpha chain
5HHO_D @ and beta chain 5SHHO_E @ and was shown in 3D Structures 5SHHO and SEUO.
alpha beta .

Gene usage CDR sequences Gene usage CDR sequences Epitopes (# assays)

V:TRAV27#01 CDR1:5VFSS V:TRBV1901 CDR1:LNHDA GILEFVFTL (1)

D: CDR2:VVTGGEV D: CDR2:5QIVND

J:TRAI42*01 CDR3:AGAGSQGNLI 1:TRBIZ-7%01 CDR3:ASSIRSSYEQY

W Domain: LEQSPQFLSICEGENLIVYCNSSSVEFSSLO. .. V Domain: GITQSEEYLFREEGQNVILSCEQNLNHDAM. . .

V:TRAV27 CDR1: V:TRBV19 CDR1: GILGFVFTL (3)

D: CDR2: D: CDR2:

J:TRAI37 CDR3:AGAIGSSNTGKLI J:TRB12-7 CDR3:ASSIRSSYEQY

V Domain: V Domain:

v CDR1: V:TRBV19 CDR1: GILGFVFTL (1), LLWNGPMAV (1), FLPFFSNVTWFHAI (2), VQPTESIVRFPNITNLCPF (1),

D: CDR2: D: CDR2: YYRARAGEAANF (1)

1 CDR3: J:TREI2-7 CDR3:ASSIRSSYEQY

V Domain: WV Domain:

v CDR1: V:TRBY19 CDR1: GILGFVFTL (2)

D: CDR2: D: CDR2:

72 CDR3: 1:TRBI2-7*01 CDR3:ASSIRSSYEQY

V Domain: WV Domain:

v CDR1: V:TRBY30%01 CDR1: GILGFVFTL (2)

D: CDR2: D: CDR2:

J: CDR3: 1:TRBIZ2-7*01 CDR3:ASSIRSSYEQY

V Domain: V Domain:

v CDR1: V:TRBY7-2*01 CDR1: GILGFVFTL (2)

D: CDR2: D: CDR2:

7 CDR3: 1:TRBI2-7*01 CDR3:ASSIRSSYEQY

V Domain: V Domain:

Vi CDR1: V:TRBV25-1%01 CDRI1: GILGFVFTL (2)

D: CDR2: D: CDR2:

1 CDR3: J:TREIZ2-7%01 CDR3:ASSIRSSYEQY

V Domain: WV Domain:
Epitope summary
This TCR was studied for the following epitopes GILEFVFTL studied as part of Matrix protein 1 from Influenza A virus (epitope ID 538549, 1 publication, 1 assay), GILGFVFTL studied as
part of Matrix protein 1 from Influenza A virus (epitope ID 20354, 2 publications, 8 assays), LLWNGPMAV studied as part of Genome polyprotein from Yellow fever virus (Flavivirus
febricis) (epitope ID 121572, 1 publication, 1 assay), FLPFFSNVTWFHAI studied as part of Spike glycoprotein from SARS-CoV2 (epitope ID 1074888, 1 publication, 2 assays),
VQPTESIVRFPNITNLCPF studied as part of Spike glycoprotein from SARS-CoV2 (epitope ID 1075108, 1 publication, 1 assay) and YYRARAGEAANF studied as part of Replicase polyprotein
1ab from SARS-CoV1 (epitope ID 1075129, 1 publication, 1 assay).
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(o1 AR E S % Organism: SARS-CoV?2 (ID:2697049, SARS?2)

®¥ Include Positive Assays

|“||

(6941)

202 Records Found

Assays
(15103)

Go To Recards Starting At[ 1932 |@@

Page[ 1 ]ofo EIED

ReflD « PMID

s Author

(55061)

References
(202)

Export Results @

Per Page

i

v Title

s Journal

vDatevI

+| 33980582 (0

1 0388?340?0 162

1038245 Ik 33594356 (@

1037798 V| 335216% @

1037842 V| 33325143 00

1037306 V| 33443088 o

1038034 V| 33521593

1038382 VW 33664060 OF

Xiaojuan Liu; Yuzhong Li; Hongjian Xiao; Yanwei Bi; Yue
Gong; Zhengrong R Hu; Yaxin Zeng; Ming Sun; Zhanlong L
He; Shan Lu; Qihan Li; Wei Cun

Paul E Harris; Trevor Brasel; Christopher Massey; C W
Herst; Scoft Burkholz; Peter Lloyd; Tikoes Blankenberg;
Thomas M Bey; Richard Carback, Thomas Hodge; Serban
Ciotlos; Lu Wang; Jason E Comer; Reid M Rubsamen

Michael Diamond; Rita Chen; Xuping Xie; James Case;
Xianwen Zhang; Laura VanBlargan; Yang Liu; Jianying Liu;
John Errico; Emma Winkler, Maveenchandra Suryadevara;
Stephen Tahan; Jackson Turner; Wooseob Kim; Aaron
Schmitz, Mahima Thapa; David Wang; Andrianus Boon;
Dora Pinto; Rachel Presti; Jane O'Halloran; Alfred Kim;
Parakkal Deepak; Daved Fremont, Davide Corti; Herbert
Virgin; James Crowe; Lindsay Droit; Ali Ellebedy; Pei-Yong
5hi; Pavle Gilchuk

Alizon Tarke: John Sidney; Conner K Kidd; Jennifer M Dan;
Sydney | Ramirez; Esther Dawen Yu; Jose Mateus: Ricardo
da Silva Antunes; Erin Moore; Paul Rubiro; Nils Methot;
Elizabeth Phillips; Simon Mallal; April Frazier, Stephen A
Rawlings; Jason A Greenbaum; Bjoern Peters; Davey M
Smith; Shane Crotty; Daniela Weiskopf, Alba Grifoni;
Alessandro Sette

Ziwei Chen; Pinglang Ruan; Lili Wang; Xinmin Mie; Xuejun
Ma; Yurong Tan

Eunok Lee; Kerrie Sandgren; Gabriel Duefte; Vicki V
Stylianou; Rajiv Khanna; John-Sebastian Eden; Emily
Blyth; David Gottlieb; Anthony L Cunningham; Sarah
Palmer

Christopher Szeto; Demetra S M Chatzileontiadou; Andrea
T Mguyen; Hannah Sloaneg; Christian A Lobos; Dhilshan
Jayasinghe; Hanim Halim; Corey Smith; Alan Riboldi-
Tunnicliffe; Emma J Grant; Stephanie Gras

Benedikt Agerer; Maximilian Koblischke; Venugopal
Gudipati; Luis Fernando Montafio-Gutierrez; Mark Smyth;
Alexandra Popa; Jakob-Wendelin Genger; Lukas Endler;
David M Florian; Vanessa Mihlgrabner; Marianne
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Identification of T Cell Epitopes in the Spike Glycoprotein of
Severe Acute Respiratory Syndrome Coronavirus 2 in
Rhesus Macaques.

A Synthetic Peptide CTL Vaccine Targeting Nucleocapsid
Confers Protection from SARS-CoV-2 Challenge in Rhesus
Macagues.

SARS-CoV-2 variants show resistance to neutralization by
many monoclonal and serum-derived pelyclonal antibodies.

Comprehensive analysis of T cell immunodominance and
immunoprevalence of SARS-CoV-2 epitopes in COVID-19
cases.

(includes author submission)

T and B cell Epitope analysis of SARS-CoV-2 S protein
baszed on immunoinformatics and experimental research.

Identification of SARS-CoV-2 Nucleocapsid and Spike T-
Cell Epitopes for Assessing T-Cell Immunity.

The prezentation of SARS-CoV-2 peptides by the common
HLA-A02:01 molecule.

SARS-CoV-2 mutations in MHC-I-restricted epitopes evade
CD8" T cell responses.
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User Queries: How to see the differences
between B and T cell responses AND identify
SARS-CoV2 CD4 and CD8 T cell epitopes
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Results Page: Assays Tab — Subtabs

(TG AR C Ml % Organism: SARS-CoV2 (ID:2697049, SARS2)

¥ Include Positive Assays

Epitopes Antigens Assays Receptors References
(6941) (16) (15103) (85061) (202)
T Cell Aszays B Cell Assays MHC Ligand Assays
(4203) (8045) (1255)
Go To Records Starting At[Ar__|@ Export Resuits (&
4203 Records Found Page| 1 |of 169 E3ED Per Page
Antigen b4
ID v Reference v Epitope w Host v Immunization v Assay Antigen W Epitgpe MHC v Assay A
Relation Restriction Description
13836508 |Jun Siong Low; Y V% | Homo sapiens V% | Infectious disease via S protein Taxonomic Sibling HLA class Il Y% | 3u-thymidine
Science LSRLDKVEAEVQIDR | (human) exposure to SARS- S protein proliferation
2021 Spike glycoprotein CoV2 (Source SARS coronavirus Positive
(981-995) Organism) Urbani (SARS-CoV
SARS-CoV? followed by {Urbani sirain))
restimulation in vitro
13836509  |Jun Siong Low; Ve V& | Homo sapiens Va | Infectious disease via spike protein [Human Taxonomic Sibling HLA class Il V& 3H-thymidine
Science LSRLDKVEAEVQIDR | (human) exposure to SARS- coronavirus 0C43] proliferation
2021 Spike glycoprotein CoV2 (Source spike protein [Human Positive
(981-995) Crganism) coronavirus OC43]
SARS-CoV2 followed by Human coronavirus
restimulation in vitro 0OC43 (Human
corenavirus (strain
0C43)
13835984  |Jun Siong Law; Ve V& | Homo sapiens V& | Infectious disease via Spike glycoprotein Source Antigen HLA class II V& | 3H-thymidine
Science SEIEDLLFNKVTLAD | (human) exposure to SARS- Spike glycoprotein proliferation
2021 Spike glycoprotein CoV2 (Source SARS-CoV2 Positive
816-830 Organism)
E&ARS—CCEVZ followed by
restimulation in vitro
13836273  |Jun Siong Low; Ve V% Homo sapiens V& | Infectious disease via S protein Taxonomic Sibling HLA class II Y 3u-thymidine
Science SFIEDLLFNKVTLAD | (human) exposure to SARS- S protein proliferation
2021 Spike glycoprotein CoV2 (Source SARS coronavirus Positive
(816-830) Organism) Urbani (SARS-CoV
SARS-CoV?2 followed by {Urbani sirain))
restimulation in vitro
13836295  |Jun Siong Low; Ve V& | Homo sapiens V& | Infectious disease via spike protein [Human Taxonomic Sibling HLA class II Y& | 3n-thymidine
Science SEIEDLLFNKVTLAD | (human) exposure to SARS- coronavirus OC43] proliferation
2021 Spike glycoprotein CoV2 (Source spike protein [Human Positive
(816-830) Crganism) coronavirus OC43]
SARS-CoVZ followed by Human coronavirus
restimulation in vitro 0OC43 (Human
corenavirus (strain
0C43)
13836456  |Jun Siong Low; Ve V& Homo sapiens Va | Infectious disease via spike protein [Human Taxonomic Sibling HLA class Il V& 3H-thymidine
Science SEIEDLLFNKVTLAD | (human) exposure to SARS- coronavirus NL63] proliferation
2021 Spike glycoprotein CoV2 (Source spike protein [Human Positive

2021 IEDB User Workshop
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Results Page: Additional Filters - Differences
Between B and T Cell Responses

2021 IEDB User Workshop

| |5&_'I('_'tL IMuIape opuons H | | hal o=
& " 13836298 |Jun Siong Low. Y Y
- Science
5 SFIEDLLFNENVTLAD
Receptor (7 2021 Spike glycoprotein
(816-830)
Has sequence SARS-CoV2
Type Any Type -
[ Paired chains only
13836456  |Jun Siong Low; h Y
_ %";”CE SFIEDLLFNKVTLAD
Chain Any Type w Spike glycoprotein
(816-830)
Sequence SARS-CoV2
Assay @ Y
FIEDLLFNKVTLAD
Outcome: Positive (] Negative algeg%lg;:oproteln
ARS-CoV2
T Cell | Ex: IL-2 release || E Find |
B Cell | Ex ELIsA (@ Fne | A
MHC Ligand | Ex: purified MHC binding |[®  Find | JILAITERERE
Spike glycoprotein
- - : (466-485)
MHC Restriction (2 () SARS-CoV2
13836464 | Jun Siong Low; Y ) A
® Any ;53'2‘31"59 LSRLDKVEAEVQIDR
O LITGR
Class | : .
Spike glycoprotein
O Class I {881-1000)
(O Non-classical SARSCovz
- — 13836466  |Jun Siong Low; h h
O| Ex HLA-A®02:01 B Find | Seenee LSRLDKVEAEVQIDR
Resolution LITGR }
) Spike glycoprotein
Evidence (981-1000)
SARS-CoV2
" Host @ ) . :
| 13836467 |Jun Siong Low, Ve A

Homo sapiens
(human)

Homo sapiens
(human)

Homo sapiens
(human)

Homo sapiens
(human)

Homo sapiens
(human)

Homo sapiens
(human)

Homo sapiens

A

A A

restimulation in vitro

Infectious disease via
exposure o SARS-
CoV2 (Source
Organism)

followed by
restimulation in vitro

Infectious disease via
exposure to SARS-
CoV2 (Source
Crganism)

followed by
restimulation in vitro

Infectious disease via
exposure o SARS-
CoV2 (Source
Organism)

followed by
restimulation in vitro

Infectious disease via
exposure to SARS-
CoV2 (Source
Crganism)

followed by
restimulation in vitro

Infectious disease via
exposure o SARS-
CoV2 (Source
Organism)

followed by
restimulation in vitro

Infectious disease via
exposure to SARS-
CoV2 (Source
Crganism)

followed by
restimulation in vitro

Infectious disease via

spike protein [Human
coronavirus OC43]
spike protein [Human
coronavirus OC43]
Human coronavirus
OC43 (Human
coronavirus (strain
0Cc43)

spike protein [Human
coronavirus ML63]
spike protein [Human
coronavirus ML63]
Human coronavirus
NL&3 {Coronavirus
NL&3)

S [Human coronavirus
220E]

S [Human coronavirus
220E]

Human coronavirus
229E (Coronavirus
220E)

ROISTEIYQAGSTPC
NGVEG

Spike glycoprotein
(466-485)
SARS-CoV2

Spike glycoprotein
Spike glycoprotein
SARS-CoV2

spike protein [Human
coronavirus OC43]
spike protein [Human
coronavirus OC43]
Human coronavirus
0OC43 (Human
coronavirus (strain
0C43))

Spike alycoprotein

Taxonomic Siblit

Taxonomic Sibli

Taxonomic Siblit

Epitope

Source Antigen

Taxonomic Sibli

Taxonomic Siblit
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Results Page: Additional Filters - Differences

Between B and T Cell Responses

T cell assays only =T cell epitopes (1,907 epitopes)

Reset | SSCIC I

| Filter oploT=T"
|Deiault v|
 Epitope @ n |
priope © e b
Ry
® anv L3

EOG G ERTEEN % Organism: SARS-CoV2 (ID:2697049, SARS2)

¥ Include Positive Assays

¥ NoB cell azsays

® Mo MHC assays

pitopes A ntige Assays
(6941) (16) (15103)
T Cell Assays \[ B Cell Assays \{ MHC Ligand Assays '
(4203) (8945) (155) \
Go To Records Starting At[ AP |G
4203 Records Found Page| 1 ]of 169 EJED
- L . Antigen v

ID v Reference v Epitope ~ Host v Immunization  + Assay Antigen v Epitope E:Is?ri tion

| Filter Options (2)

| Default

" Epitope @

® Any

O Linear peptide
Length
Sequence

O Discontinuous

O Non-peptidic

[ 3D structure available
Amino acid modification

(o0 Sl ¢ Organism: SARS-CoV2 (ID:2697049, SARS2)

® Include Positive Assays

¥ No B csll assays

¥ No MHC assays

(1907)

T Cell Assays
(4202)

\(

B Cell Assays

1]

MHC Ligand Assays
()

Assays
(4203)

(85034)

4203 Records Found

13836509
Science
2021

1D w Reference
13836508 |Jun Siong Low;
Science
2021

Jun Siong Low;

v

Ya

Epitope v Host

71- Homo sapiens
LSRLDKVEAEVQIDR | (human)
Spike glycoprotein
(981-993)

SARS-Cov2

Yo Homo sapiens
LSRLDKVEAEVQIDR | (human)
Spike glycoprotein
(981-993)

SARS-Cov2

Go To Records Starting At @
Page[1_]of 169 (JED

w Immunization

74- Infectious disease via
exposure to SARS-
CoV2 (Source
Qrganism)
followed by
restimulation in vitro

V& | Infectious disease via
exposure to SARS-
CoV2 (Source
Organism)
followed by
restimulation in vitro

v Assay Antigen

3 protein

3 protein

SARS coronavirus
Urbani (SARS-CoV
(Urbani strain))

spike protein [Human
coronavirus QOC43]
spike protein [Human
coronavirus OC43]
Human coronavirus
(O C43 (Human

Antigen
Epitope
Relation

Taxonomic Sibling

Taxonomic Sibling

¥ MHC
Restriction

HLAclass Il

HLA class Il



Results Page: Additional Filters - Differences
Between B and T Cell Responses

B cell assays only = B cell epitopes (4,250 epitopes)

LRI A ST RN % Organism: SARS-CoV2 (1D:2697049, SARS2) ll ® Include Positive Assays il 3 No T cell assays

RN RS TICE LIS W - Antig Assays

(4250) (8945)

® Mo MHC assays

T Cell Azzays \ B Cell Assays { MHC Ligand Assays \
(@ (8945) (0 \
Go To Records Starting At A0 (&) Export Results (&
8945 Records Found Page of 353 B8] Per Page
ID + Reference v Epitope + Host + Immunization w Assay Antigen + Antigen Epitope v Assay A
Relation Description
7690571 Chek Meng Poh; V& V& | Homo sapiens (human) V| Infectious disease via TESNKKFLPFQQFGRDIA | Epitope antigen inhibition
Nat Commun TESNKKFLPFQQFGRDI exposure to SARS-CoV2 surface glycoprotein qualitative binding
2020 A (Source Organism) [Severe acute respiratory Positive
surface glycoprotein syndrome coronavirus 2]
[Severe acute respiratory (553-570)
S}fl'ldl'OlTIe coronavinis 2] SARS-CoV2
(553-570)
SARS-CoV2
7690585 Chek Meng Poh; e Ve | Homo sapiens (human) V| Infeclious disease via PSKPSKRSFIEDLLFNKV Epitope antigen inhibition
Nat Commun PSKPSKRSEIEDLLENKY exposure to SARS-CoV2 surface glycoprotein qualitative binding
2020 surface glycoprotein (Source Organism) [Severe acute respiratory Positive
[Severe acute respiratory syndrome coronavirus 2]
syndrome coronavirus 2] (B09-826)
(809-8286) SARS-CoV2
SARS-CoV2
12801858 |Anna Z Wec; Ve V& | Homo sapiens (human) Va | Infectious disease via surface glycoprotein Source Antigen binding assay
Sclence Y369, N370, S371, A372, exposure to Severe acute [Severe acute respiratory dissociation constant KD
2020 F374 Fa77. K378, C379. respiratory syndrome- syndrome coronavirus 2] Positive
Y3, . : ' related coronavirus surface glycoprotein
surface glycoprotein {Human coronavirus [Severe acute respiratory
[Severe acute respiratory (strain SARS)) syndrome coronavirus 2]
syndrome coronavirus 2] (Taxonomic Sibling) SARS-CoV2

2021 IEDB User Workshop 4l




User Queries: How to see the differences
between B and T cell responses AND identify
SARS-CoV2 CD4 and CD8 T cell epitopes

| Assay @ - . 13836457 JSU[] Siong Low; Y Va | Homo sapiens Va | Infectious disease via S [Human corenavirus | Taxenomic Sibling
cience .
SFIEDLLFNKVTLAD | (human) exposure to SARS 229E]
Outcome: Positive 2021 Spike glycoprotein CoV2 (Source 3 [Human corenavirus
(816-830) Organism) 229E]
SARS-CoV? followed by Human coronavirus
T cell restimulation in vifro 228E (Coronavirus
€l 229E)
OB cel 13849429 |Jun Siong Low, %4 ¥ | Homo sapiens Y% | Infectious diseasevia | RDISTEIVQAGSTPC | Epitope
i RDISTEIYQAGSTRC | (human) exposure to SARS- NGVEG
D MHC Ligand 2021 NGVEG CoV2 (Source Spike glycoprotein
Spike glycoprotein ?Iflgaﬂ;"tl)) gi:g—g%}vz
. 66-485) ollowed by -0
MHC Restriction (3) e [JARS-Covz restimulation in vitro
V& | Homo sapiens Y& | Infectious disease via Spike glycoprotein Source Antigen
@ Any SRLDKVEAEVQIDR | (human) exposure to SARS- Spike glycoprotein
| O Class | ITGR CoV2 (Source SARS-CoV2
pike glycoprotein Organism)
O cClass I 81-1000) followedby
ARS-CoV2 resfimulation in viiro
O Non-classical
— V& | Homo sapiens 4 | Infectious disease via spike protein [Human Taxenomic Sibling
O Ex: HLA-A02:01 | Find | SRLDKVEAEVQIDR | (human) exposure to SARS- coronavirus 0C43]
Resolution | Any - | ITGR _ CoV2 (Seurce spike protein [Human
pike glycoprotein Organism) coronavirus OC:_B]
Evidence | Select multiple options =z | 81-1000) followed by Human coronavirus
ARS-CoV? restimulation in viiro QC43 (Human
coronavirus (strain
; : QCc43))
Host @ 13836467 |Jun Siong Low. Y )/ i 7 ious di i i i ic Sl
un siong Low, + +| Homo sapiens + | Infectious disease via Spike glycoprotein Taxenomic Sibling
Science LSRLDKVEAEVQIDR | (human) exposure to SARS- Spike glycoprotein
® Any 2021 LITGR CoV2 (Source Human coronavirus
Spike glvcoprotein Organism) HEU1 (isolate N5)
O Human {9%1 _1%50} P follo_wed b_y -
O Mouse SARS-CoV? restimulation in vitro
i - - AF0DCACO hom Cimnes oA - - o - — -

2021 IEDB User Workshop

HLA cClass I

HLA class I

HLA class Il

HLA class Il

HLA class I

L A mlmmn 1
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User Queries: How to see the differences

between B and T cell responses AND identify
CDS8 T cell epitopes (1,273)

¥ MHC Restriction Type: Class |

LTSRNl % Organism: SARS-CoV2 (ID:2697049, SARS2)

¥ Include Positive Assays |l ¥ Mo B cell assays

¥ No MHC assays

2021 IEDB User Workshop

Epitopes Antig ; Receptors
(1273) (85026)

Go To Records Starting At[ 1200 | Export Resuits (&'
1273 Records Found Page of 51 & Per Page
Details « Epitope v Antigen v Organism v #References v #Assays w
1309147 YLOQPRTFLL V& | Spike glycoprotein Vs | SARS-Cov2 A AR B0
37473 LLLDRLNGQL V& | Nucleoprotein Va| SARS-CoVZ2 Vo 12 16
60242 SPRWYFYYL Ve | Nucleoprotein V& | SARS-CoV2 Ve 10 54
1310756 QYIKWPWYI V| Spike glycoprotein V& | SARS-CoV2 V& 10 16
16136 FIAGLIAIV V4 | Spike glycoprotein V4| SARs-CoV2 Vo7 13
21347 GMSRIGMEV V& | Nucleoprotein V& | SARS-Cov2 Y7 8
33667 KTFPPTEPK V& | Nucleoprotein V| SARS-Cov2 Va7 30
1309115 FTSDYYQLY V& | ORF3a protein V& | SARS-Cov2 Yl7 13
1310623 LTDEMIAQY V& | Spike glycoprotein V| SARS-CovZ Va7 13
17385 FPRGQGVFI V& | Nucleoprotein V& | SARS-Cov2 Vel 6 8
28050 IPRRMVATL V& | Replicase polyprotein 1ab V& | SARS-CoV2 A AR 10
72048 VYIGDPAQL V& | Replicase polyprotein 1ab Vs | SARS-CoV2 Va6 14
190494 MEVTPSGTWL Ve | Nucleoprotein V& SARS-Cov2 A AN 17
1313269 MYNYLYRLF V| Spike glycoprotein Va| SARS-CoVZ2 h AN 10
34851 LALLLLDRL ¥ | Nucleoprotein V2| SARs-Cov2 Va5 12
69657 VLNDILSRL V& | Spike glycoprotein V& | SARS-Cov2 Yls &
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User Queries: How to see the differences
between B and T cell responses AND identify
CDAT cell epitopes (613)

(11 RSN SR ® Organism: SARS-CoV?2 (ID:2697049, SARS2)

X Include Positive Assays

X No B cell assays

2021 IEDB User Workshop

Epitopes
(613)

Go To Records Starting At[ 1200 | Export Resuits (&
613 Records Found Page of 25 B &1 Per Page
Details w Epitope v Antigen v Organism v # References v #Assays v
1309132 NFSQILPDPSKPSKR V& | Spike glycoprotein Y& | sARS-Cov2 Y% 5 1
1310598 LLLLDRLNQLESKMS V& | Nucleoprotein V& | SARS-Cow2 Y 5 16
1310622 LSYYKLGASQRVAGD V& Membrane protein Y& SARS-Cov2 Y% s 20
1131160 DDQIGYYRRATRRIR V& | Nucleoprotein V& | SARS-Cov2 Y 4 1
1310286 ASAFFGMSRIGMEVT V& | Nucleoprotein V& | sars-covz2 Y 4 14
1310430 FYVYSRVKNLNSSRV Va | Envelope small membrane protein V& | SARS-Cov2 Y 4 8
1310863 TRFQTLLALHRSYLT V& | Spike glycoprotein V& | SARS-CoV2 Va4 12
1071580 MLLLOYGSFCTQLNR V& | Spike glycoprotein V& | SARS-Cov2 A A 7
1309110 CTFEYVSQPFLMDLE V& | Spike glycoprotein V& | SARS-CoV2 ) A 10
1309140 TDEMIAQYTSALLAG V& | Spike glycoprotein V& | SARS-Cov2 Y 3 &
1310428 FYSKWYIRVGARKSA V& | ORF8 protein V& | SARS-CoV2 Y2 16
1310476 HWFVTQRNFYEPQII V& | Spike glycoprotein V& | SARS-Cov2 Y% 2 8
1310488 IGYYRRATRRIRGGD V& | Nucleoprotein Va| SARS-CoV2 Y2 ]
1310503 IPEAMOMAYRFNGIG V& | Spike glycoprotein V& | SARS-Cov2 Y% 2 9
1310517 IWNLDYIINLIKNL V& | ORF6 protein V& | SARS-Cow2 Y3 B
1310701 NVTWFHAIHVSGTNG V| Spike glycoprotein V& | sARs-cov2 Y 2 4
1310780 RWYFYYLGTGPEAGL V& | Nucleoprotein V& | SARS-Cov2 Va2 9
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User Queries: How to see the differences
between B and T cell responses
Immunome Browser |y

PSR S ™ Organism: SARS-CoV2 (ID:2697049, SARS2) ll @ Include Positive Assays il @ No T cell assays [l @ Mo MHC assays

Epitopes Antigens Assays Receptors References
(4343) (13) (9476) {(27) (147)

Go To Records Starting At[ 1200 |@3)
Page[ 1 ]of1

Export Results Ly

Per Page

13 Records Found

2021 IEDB User Workshop

Antigen w Organism v i Epitopes v # Assays v # References w
Spike glycoprotein TESARS-CDUZ Y| 1408 4119 137

Nucleoprotein Yellli| sARS-Cov2 Y| 377 588 17

Two components:Spike glycoprotein & Spike 70[. SARS-CoV2 Y| 15 MG 8

glycoprotein

Replicase polyprotein 1ab Vellli | sArs-cov2 Ya| 2163 4030 T

Membrane protein Yellll | sARS-Cov2 Yo 119 160 B

NRF3a nrofein Valili! sars-cov? Yal 103 104 A
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User Queries: How to see the differences
between B and T cell responses

B cell

SARS-CoV2 - Spike glycoprotein (UniProt:PODTC2)

|
B riecative B Positive Pending Filters [organism: SARS-CoV?2 (ID:2697049, SARS?2) | [Include Positive Assaysl [Mo T cellassays | [No MHC assays I

Epitope Assay Count

1 86 171 256 341 426 511 596 581 766 851 936 i0z21 1106 1191

Position in Reference Antigen {Spike glycoprotein)

T cell

| |
Pending Filters [organism: SARS-CoV2 (ID:2697049, SARS2) | [Include Positive Assayel [No B cell assays | [No MHC assays

. MNegative . Positive

PRI PRy W Y ey S P T

20 ‘
oo, ’ ﬁ' ) ,*lrl' hﬂ‘m M‘”‘ ! v, ) ‘.#v"'.a' {J w‘q'f *L,J’PJ‘ 4 e '-M.r

[V
1

Epitope Assay Count

T
3 159 421 505 589 673 757 541 925 1009 1083 1177 1261

Position in Reference Antigen {Spike glycoprotein)



User Queries: How to see the differences
between B and T cell responses

Influenza A virus - Hemagglutinin (UniProt:P03452)
B cell

1
Pending Filters [organism: Influenza A virus (ID:11320, influenza A) I[NoT cell assays Mo MHC assays IHost: Homo sapiens (human) | Disease Data: Infectious Disease

. Negative . Positive

E I.I
3 30

5]

= 20

w

< M V‘MLM‘

10

: M \‘J"“l WWWM
S

E 0 T T T T T T T T T T T T T T T

w 1 38 75 112 148 186 223 260 257 334 371 408 445 482 519 556

Position in Reference Antigen (Hemagglutinin)
. Negative . Positive

3 15 —r e, — — I S — ——

(-]

]

> 10 ]

w

W

o

: P e Vel »—(’HF mmm &
"E. D T T T T T T 'I ll T T \'\ T T T - T - - T 1}f - } T T
w 1 38 75 112 149 186 223 260 287 334 371 408 445 482 519 556

Position in Reference Antigen (Hemagglutinin)
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User Queries: How to see spike specific T cell

epitopes induced by infection

Build query:
T cell
epitopes
from SARS-
COV2in
donors with
COVID19

START YOUR SEARCH HERE & Epitope Analysis Resourc

" Epitope @

® Any

O Linear peptide
[ExactM v |[Ex SINFEKL |

g R
-

W

R

() Discontinuous
O Non-peptidic

Outcome: Positive [_] Negative

Assay @

T Cell
] 8 Cell

(] MHC Ligand

>

|| = Find |

| Ex: neutralization

" Epitope Source @

micio20is
(1 3:
\ SARS-CoV2 (ID:269 Find |
i

‘ Ex: core, capsid, m';r.ns|| E Find |

." | MHC Restriction @ a. |
@® Any

(O class |
(O class Ii
(O Non-classical

O ex Haa0201 B Find |

() Human
O Mouse
(O Non-human primate

O | Ex: dog, camel

“ = Find |

" Host @ ' | [ Disease ® Y
® Any O any

O Infectious

QO Allergic
Py i

T Cell Epitope Prediction (

Scan an antigen sequence for a
patterns indicative of:

MHC | Binding
MHC 1l Binding
MHC | Processing (Proteas

MHC | Immunogenicity

B Cell Epitope Prediction ¢
Predict linear B czll epitopes usi
Antigen Sequence Properti

Predict discontinuous B cell epit
antigen structure via:

Discotope
ElliPro

Epitope Analysis Tools (
Analyze epitope sets of:
Population Coverage

Conservation Across Antige

M L RCTTLITEETITTIT T

@l covi ||:E Find |

Clusters with ISimiIar Seque

2021 IEDB User Workshop

icensing Information

COVID-19 (ID:DOID:0080600, COVID19) I

cystic fibrosis (ID:DOID: 1485, mucoviscidosis)
asymptomatic COVID-19 infection (ID:ONTIE:0003546)

| A=t |Indated- Ser
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User Queries: How to see spike specific T cell
epitopes induced by infection

Limit query: SARS-COV?2 spike protein filter

(eI AR EEN % Organism: SARS-CoV2 (ID:2697049, SARS2) ll ® Include Positive Assays i % Mo B cell assays Jll 8 Mo MHC assays il ® Disease Data: COVID-19 (ID:DOID:0080600, COVID19)

Epitopes
(1364) (13317)

Go To Records Starting At@ Export Results &

1364 Records Found Page of55 HE& Per Page

Details « Epitope w Antigen % Organism v #References v #Assays v
1309147 YLOPRTFLL V& | Spike glycoprotein ARs-cwz Ve 14 50
60242 SPRWYFYYL V& | Nucleoprotein ¥+ | SARS-CoV2 Vel o 33
37473 LLLDRLNGL V& | Nucleoprotein V& | SARS-Cov2 Vel o 1
1310756 QYIKWPWYI V& | Spike glycoprotein Y | SARS-Cov2 b A 1
33687 KTFPPTEPK V& | Nucleoprotein V& | SARS-Cov2 Yo7 30
1309115 FTSDYYQLY Vs ORF3a protein Ve | SARS-Cov2 Yo 7 13
1310623 LTDEMIAQY V& | Spike glycoprotein V& | SARS-CoV2 Yo|7 13
16196 FIAGLIAIV V& | Spike glycoprotein V& | SARS-Cov2 Y 6 7
190434 MEVTPSGTWL V& | Nucleoprotein V& | SARS-CoV2 Va6 17
17385 FPRGOGVPI V& | Nucleoprotein Y& | SARS-Cov2 Y% 5 7
21347 GMSRIGMEV V& | Nucleoprotein V4| SARS-Cov2 Y5 5
28050 IPRRNVATL V& | Replicase polyprotein 1ab V& | SARS-Cov2 Y% 5 [
69657 VLNDILSRL ¥+ | Spike glycoprotein V4| SARS-Cov2 Y5 5
72048 WAIERDANI V.| Danliraca nahnrnatain 1ah Vol caperan h AN R
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User Queries: How to see spike specific T cell

epitopes induced by infection

Limit query: SARS-COV2 spike protein filter

* Include Positive Assays

* Mo B cell assays

* Mo MHC assays

Details
1302147
1310756
1310623
16156
69557
1313269
1309132
1311170
2801
54680
71663
1074915
1074981
1075075

Epitopes
(464)

464 Records Found

v Epitope
YLQPRTFLL
QYIKWPWYI
LTDEMIAQY
FIAGLIAIV
VLNDILSRL
NYMNYLYRLF

NFSQILPDPSKPSKR

KCYGVSPTK
ALNTLVKOL
RLNEWAKNL
VVFLHVTYV
GTHWFVTQR
LPQGFSAL
TLDSKTQSL

2021 IEDB User Workshop

Antigen

Spike glycoprotein
Spike glycoprotein
Spike glycoprotein
Spike glycoprotein
Spike glycoprotein
Spike glycoprotein
Spike glycoprotein
Spike glycoprotein
Spike glycoprotein
Spike glycoprotein
Spike glycoprotein
Spike glycoprotein
Spike glycoprotein

Spike alvcoorotein

Go To Records Starting At@
Page of19 BIE

v
Y

%
Y

Organism

SARS-CoV2
SARS-CoW2
SARS-Cov2
SARS-CoV2
SARS-CoV2
SARS-Cov2
SARS-Cov2
SARS-CoW2
SARS-CoV2
SARS-CoV2
SARS-CoV2
SARS-CoW2
SARS-CoV2

SARS-CoW2

(2188)

Export Results @

Per Page

# References v #Assays w

14
8
7

50
1
13
7
5
8
10

50




User Queries: How can we assess the protective
capability of the epitopes of the database?

Look for epitopes
that were tested
for in vivo
protection assays

2021 IEDB User Workshop

START YOUR SEARCH HERE ©

@ Any ",
O Linear peptide
| Exact M | [Ex: SINFEKL |

O Discontinuous
O Non-peptidic

[ Epitope (2 o |

- ASSE}' @ # !
T Cell

B Cell
MHC Ligand

| Ex: neutralization | =

Outcome: Positive [_] Negative

| Ex: influenza, peanut || = Find |
Antigen

| Ex: core, capsid, m}ros" = Find |

Epitope Source (2) MHC Restriction (2) &
Organism @® Any

O Class |
() Class I

O Non-classical
O| Ex: HLA-A*02:01 ‘IE Find |

O Human

O Mouse

O Non-human primate
@) | Ex: dog, camel ||-E Find |

" Host @ ' | [ Disease @ Y\
® Any (®) Any

O Infectious

O Allergic
O Autoimmune

@ | Ex: asthma “ﬂ|

Reset (IEEEIEIN




User Queries: How can we assess the protective
capability of the epitopes of the database?

= Browse by Tree (Click to Select) H B invivo
H B immune epitope assay ) [l decreased disease

H B Tcellassay
H . 3D structure

H . binding constant
# BB vioclogical activity I

- disease exacerbation

. skin test

- adoptive transfer

ES chalenge

x ¥ X

F

= B B cell assay
[+ - 3D structure

e 5

=

[+ qualitative binding |j pathogen burden
H B B cellassay M’ constant # [ challenge after adoptive transfer
W [l 30 structure H B biological activity ™ survival

|j antibody activity inhibition |j tumor burden

binding constant
# [ biological activity
qualitative binding [+ - in vivo
# Bl MHC ligand assay Y neutralization

[+ - secondary in vitro activity

|j antigen activation |j protection from fertility

|j tolerance

(g 8

# B qualitative binding
[+ - MHC ligand assay

|| neutralization
~ E secondary in vitro activity
agglutination
ADCC
CDC
histamine release

opsonization

[J [ [J IS
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User Queries: How can we assess the protective

capability of the epitopes of the database?

X Organism: SARS-CoV2 (ID:2697049, SARS2) B ¥ Include Positive Assays Bl @ B Cell Assays: decreased disease, challenge

Epitopes
(48)
Go To Records Starting At] 1200 @ Export Results [&

48 Records Found Page[ 1 Jof2 EAED Per Page
Details w Epitope v Antigen » Organism v # References v # Assays v
1075136 R403, 0400, T415, G416, K417, D420, Ve | Spike glycoprotein V& | SARS-Cov2 Vel 1 1

Y421, L455, F4..
1083498 R403, D405, E406, R408, Q409, T415 Ve | Spike glycoprotein Y& | SARS-Cov2 Y 1 1

G416, K417 D4
1181324 L455, A4T5, G502 Y& | Spike glycoprotein Y& | SARS-Cov2 Va1 1
1310239 R346, N440, L441, K444, V445, G446, Ve | Spike glycoprotein V& | SARS-CoV2 Va1 1

N448 Y449 Q4
1311114 L455, YAT3, A4T5, GATS, S4TT, E484, Ve | Spike glycoprotein Y& | SARS-Cov2 Va1 1

G435, F436, N4...
1311119 A G446, Y449, 1452, 1455 F456, V& Two components-Spike glycoprotein & V& SARS-CoV2 Y1 1

Ed484, G485, F486,. .. Spike glycoprotein
1311244 K444, G446, Y449, N450, L452, N481, Ve | Spike glycoprotein V& | SARS-Cov2 Vel 1 1

G482, V483, E4...
1311251 Y360, A372, S373, F374, 8375, T376, Va| Spike glycoprotein V| SARS-Cov2 Vel 1 1

F377, K378, C3...
1314086 F486, N487 V& | Spike glycoprotein Ve | SARS-Cov2 Vol 1 1
1334436 L455, T470, E471, N481, G482, v423, Ya | Spike glycoprotein Ve | SARS-CoV2 Y 1 1

E424, (G435 F4.
1334437 Y369, N370, 5371, A372, S373, F374, Ve | Spike glycoprotein Ve | SARS-Cov2 Vol 1 1

5375, T376, F3...
1334440 R403, T415, G416, K417, D420, Y421, Y4 | Spike glycoprotein Y& | SARS-Cov?2 Y 1 1

Y453, L455 F4.




User Queries: How can we assess the protective

capability of the epitopes of the database?

L IMSE R % Organism: SARS-CoV2 (ID:2697049, SARS2)

X Include Positive Assays

® E Cell Assays: decreased disease, challenge

AMope

]

T Cell Azssays

54 Records

12991686

16360059

12165964

A ntige

Assays
(54)

MHC Ligand Assays

'- B Cell Assays |
(54) I\ ]

\

Found

1D + Reference

Dapeng Li;
Cell
2021

Dora Pinto;
Science
2021

M Alejandra
Tortorici;
Science
2020

v

Y%

Y

Epitope v Host

“ Homo sapiens

A27, Y28, T29, N30, | (human)
F32, N61, Wed,

H66, 163, HE9, ...

surface glycoprotein

[Severe acute

respiratory
syndrome
coronavirus 2|
SARS-CoVa
V& | Homo sa piens
SFKEELDKYF (hurman)

surface glycoprotein
[Severe acute
respiratory
syndrome
coronavirus 2]
(1147-1156)
SARS-Cov2

74- Homo sapiens

L455, Y473, A475, | (human)
GATE, 3477, E484,

G485, F486, N4 __.

surface glycoprotein

[Severe acute

respiratory

syndrome

coronavirus 2]

SARS-Cov2

Go To Records Starting At[ Ab |G
Pagel_1_Jor> BIED

w Immunization + Assay Antigen s Antige
y Antlg Relati

74, Infectious disease
via exposure to
SARS-CoV2
(Source Organism)

V& Infectious disease

via exposure to
SARS-Col2
(Source Organism)

71- Infeclious disease
via exposure to
SARS-Col2
(Source Organism)

Export Results (&

on

SARS-CoV2
SARS-CoV2

Source Organism

Severe acute Taxonomic Child
respiratory
syndrome
coronavirus 2
Belguim/mCoV105
19/rega-1920/2021
Severe acute
respiratory
syndrome
coronavirus 2
Belguim/mCoV105
19/rega-1920/2021
Severe acuie Taxonemic Child
respiratory

syndrome

coronavirus 2

Belgium/GHE-

03021/2020

Severe acuie

respiratory

syndrome

25  ~| Per Page

n Epitopew Assay ~

Description

in vivo assay
pathogen burden
after challenge after
adopfive transfer
Positive-
Intermediate

in vivo assay
pathogen burden
after challenge after
adoptive transfer
Positive-Low

in vivo assay
pathogen burden
after challenge after
adopfive transfer
Positive
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Exports - Headers

Top Header Row = Field Group
2"d Header Row = Field

Stable URL for Amino acid Position in Non-peptidic
every epitope modifications protein epitopes
A A A
| 1
Epitope Epitope Epitope Epitope Epitope Epitope Epitope Epitope Epitope
Epitope IRI Object Type Description Epitope Epitope Starting Position Ending Position | Non-peptidic Epitope
Modified Modification epitope IRI Synonyms
Residue(s) (s)

http://www.iedb.org/epitope/4156 Linear peptide  ARHTPVNSW 2820 2828
http://www.iedb.org/epitope/4197 Linear peptide  ARMILMTHF 2841 2849
http://www.iedb.org/epitope/13263 Linear peptide  ELRSRYWAI 380 388
http://www.iedb.org/epitope/17661 Linear peptide  FRYNGLIHR 38 46
http://www.iedb.org/epitope/21982 Linear peptide  GRAAICGKY 2936 2944
http://www.iedb.org/epitope/22072 Linear peptide  GRIDKPILK 173 181
http://www.iedb.org/epitope/24701 Linear peptide  HRQSIWITW 82 90
http://www.iedb.org/epitope/24702 Linear peptide  HRQSIWITWH 82 91
http://www.iedb.org/epitope/33140 Linear peptide  KRGILTLKY 63 71
http://www.iedb.org/epitope/33170 Linear peptide  KRKKAYADF
http://www.iedb.org/epitope/33250 Linear peptide  KRWIILGLNK 262 271
http://www.iedb.org/epitope/33260 Linear peptide  KRYKSIVKY 86 94
http://www.iedb.org/epitope/55529 Linear peptide  RRARSLSAERY 243 253
http://www.iedb.org/epitope/55556 Linear peptide  RRFFPYYVY 127 135
http://www.iedb.org/epitope/55565 Linear peptide  RRFVNVVPTF 114 123
http://www.iedb.org/epitope/55620 Linear peptide  RRIYDLIEL 258 266
http://www.iedb.org/epitope/55763 Linear peptide  RRVKEVVKK 175 183
http://www.iedb.org/epitope/55779 Linear peptide = RRYPDAVYL 438 446
http://www.iedb.org/epitope/55785 Linear peptide  RRYQKSTEL 53 61
http://www.iedb.org/epitope/60777 Linear peptide  SRQRQAIPY 2145 2153

2021 IEDB User Workshop
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Exports — Epitope Source Antigen

Source protein isoform of epitope,
author specified, 100% identical

Reference proteome source protein of
epitope, groups all same proteins, not
100% identical

Epitope
Antigen Name

Epitope
Antigen IRI

Epitope
Parent Protein

Epitope
Parent Protein IRI

polyprotein

polyprotein

NP

60S ribosomal protein L28
isoform 2

polyprotein

60S ribosomal protein L8
K1 glycoprotein

K1 glycoprotein [Human
herpesvirus 8]
alpha-actin

cytochrome coxidase |

gag protein

2021 IEDB User Workshop

http://www.ncbi.nIm.nih.gov/protein/ABR25251.1
http://www.ncbi.nlm.nih.gov/protein/ABR25251.1
http://www.ncbi.nlm.nih.gov/protein/Q91UL1
http://www.ncbi.nIm.nih.gov/protein/NP_000982.2
http://www.ncbi.nlm.nih.gov/protein/ABY67667.1
http://www.ncbi.nlm.nih.gov/protein/NP_000964.1
http://www.ncbi.nlm.nih.gov/protein/AAT44989.1
http://www.ncbi.nlm.nih.gov/protein/AAT44977.1
http://www.ncbi.nlm.nih.gov/protein/AAA51577.1
https://ontology.iedb.org/ontology/ONTIE_0002983

http://www.ncbi.nlm.nih.gov/protein/AAX81417.1

sp|P27958| POLG_HCVH Genome polyprotein
0OS=Hepatitis C virus genotype 1a (isolate H)
sp|P27958| POLG_HCVH Genome polyprotein
OS=Hepatitis C virus genotype 1a (isolate H)
sp|P03466| NCAP_I34A1 Nucleoprotein OS=Influenza
A virus (strain A/Puerto Rico/8/1934 HIN1)
sp|P46779|RL28_HUMAN 60S ribosomal protein L28
0OS=Homo sapiens OX=9606 GN=RPL28 PE=1 SV=3
sp|P27958| POLG_HCVH Genome polyprotein
OS=Hepatitis C virus genotype 1a (isolate H)
sp|P62917|RL8_HUMAN 60S ribosomal protein L8
0OS=Homo sapiens OX=9606 GN=RPL8 PE=1 SV=2
sp|Q2HRD5|K1_HHV8P Protein K1 OS=Human
herpesvirus 8 type P (isolate GK18) OX=868565
sp|Q2HRD5|K1_HHVS8P Protein K1 OS=Human
herpesvirus 8 type P (isolate GK18) OX=868565
sp|P62736| ACTA_HUMAN Actin, aortic smooth
muscle OS=Homo sapiens OX=9606 GN=ACTA2 PE=1
sp|P00395|COX1_HUMAN Cytochrome c oxidase
subunit 1 0S=Homo sapiens 0X=9606 GN=MT-CO1
sp|P03349| GAG_HV1A2 Gag polyprotein OS=Human
immunodeficiency virus type 1 group Msubtype B
(isolate ARV2/SF2) OX=11685 GN=gag PE=1 SV=3

http://www.uniprot.org/uniprot/P27958
http://www.uniprot.org/uniprot/P27958
http://www.uniprot.org/uniprot/P03466
http://www.uniprot.org/uniprot/P46779
http://www.uniprot.org/uniprot/P27958
http://www.uniprot.org/uniprot/P62917
http://www.uniprot.org/uniprot/Q2HRD5
http://www.uniprot.org/uniprot/Q2HRD5
http://www.uniprot.org/uniprot/P62736
http://www.uniprot.org/uniprot/P00395

http://www.uniprot.org/uniprot/P03349
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Exports — Epitope Source Organism

Source organism of epitope,
author specified

Reference proteome species of epitope,
groups all same

Epitope
Organism Name

Epitope
Organism IRI

Epitope
Parent Organism

Epitope
Parent Organism IRI

Hepacivirus C

Hepacivirus C

Influenza A virus (A/X-31(H3N2))
Homo sapiens

Hepacivirus C

Homo sapiens

Human gammaherpesvirus 8
Human gammaherpesvirus 8
Homo sapiens

Homo sapiens

Human immunodeficiency virus
1

2021 IEDB User Workshop

http://purl.obolibrary.org/obo/NCBITaxon_11103
http://purl.obolibrary.org/obo/NCBITaxon_11103
http://purl.obolibrary.org/obo/NCBITaxon_132504
http://purl.obolibrary.org/obo/NCBITaxon_9606
http://purl.obolibrary.org/obo/NCBITaxon_11103
http://purl.obolibrary.org/obo/NCBITaxon_9606
http://purl.obolibrary.org/obo/NCBITaxon_37296
http://purl.obolibrary.org/obo/NCBITaxon_37296
http://purl.obolibrary.org/obo/NCBITaxon_9606
http://purl.obolibrary.org/obo/NCBITaxon_9606

http://purl.obolibrary.org/obo/NCBITaxon_11676

Hepacivirus C

Hepacivirus C

Influenza A virus

Homo sapiens

Hepacivirus C

Homo sapiens

Human gammaherpesvirus 8

Human gammaherpesvirus 8

Homo sapiens

Homo sapiens

Human immunodeficiency
virus 1

http://purl.obolibrary.org/obo/NCBITaxon_11103
http://purl.obolibrary.org/obo/NCBITaxon_11103
http://purl.obolibrary.org/obo/NCBITaxon_11320
http://purl.obolibrary.org/obo/NCBITaxon_9606
http://purl.obolibrary.org/obo/NCBITaxon_11103
http://purl.obolibrary.org/obo/NCBITaxon_9606
http://purl.obolibrary.org/obo/NCBITaxon_37296
http://purl.obolibrary.org/obo/NCBITaxon_37296
http://purl.obolibrary.org/obo/NCBITaxon_9606
http://purl.obolibrary.org/obo/NCBITaxon_9606

http://purl.obolibrary.org/obo/NCBITaxon_11676

58



Exports — Source of Data

Top Header row = Field Group (Reference, Epitope, etc.)
2"d Header Row = Field (terms may repeat)

Stable URL for every

assay and reference

Reference Reference Reference

Assay IRI

http://www.iec http://www.iec Literature
http://www.iec http://www.iec Literature
http://www.iec http://www.iec Literature
http://www.iec http://www.iec Literature
http://www.iec http://www.iec Literature

~ | Reference IR - | Type

7542549
12634388
12634388
9820497
9820497

http://www.iec http://www.iec Submission

http://www.iec http://www.iec Literature
http://www.iec http://www.iec Literature
http://www.iec http://www.iec Literature
http://www.iec http://www.iec Literature
http://www.iec http://www.iec Literature
http://www.iec http://www.iec Literature
http://www.iec http://www.iec Literature
http://www.iec http://www.iec Literature
http://www.iec http://www.iec Literature
http://www.iec http://www.iec Literature
http://www.iec http://www.iec Literature
http://www.iec http://www.iec Literature

2021 IEDB User Workshop

12122005
12122005
9820524

9820524

23978718
23978718
23978718
23978718
23978718
25268942
25268942
25268942

eference [Reference

| R
%PubMe(. uthors

Reference Referen Reference Reference Epitope Epitope
- |Journal - |Date |- |Title + | Submission || - | Epitope IRl |- |Object Type | -
L G Tussey; S Ro Immunity 1995 Different MHC class | alleles con http://www.iec Linear peptide
Justin Stebbing;J Virol 2003 Kaposi's sarcoma-associated hei http://www.iec Linear peptide
Justin Stebbing;J Virol 2003 Kaposi's sarcoma-associated hei http://www.iec Linear peptide
J M Brooks; RA J Immunol 1998 HLA-B27 subtype polymorphism http://www.iec Linear peptide
J M Brooks; RA 'J Immunol 1998 HLA-B27 subtype polymorphism http://www.iec Linear peptide

Mikkel Harndahl; Kasper Lambe|2009

Manuel Ramos; J Biol Chem 2002
Manuel Ramos; J Biol Chem 2002
A Paradela; M GJ Immunol 1998
A Paradela; M GJ Immunol 1998
Katja Nitschke; .J Hepatol 2014
Katja Nitschke; .J Hepatol 2014
Katja Nitschke; .J Hepatol 2014
Katja Nitschke; .J Hepatol 2014
Katja Nitschke; .J Hepatol 2014
Alejandro Barrig PLoS One 2014
Alejandro Barrig PLoS One 2014
Alejandro Barrig PLoS One 2014

Large scale anal 1000422 http://www.iec Linear peptide
Molecular mimicry of an HLA-B2 http://www.iec Linear peptide
Molecular mimicry of an HLA-B2 http://www.iec Linear peptide
The same natural ligand is invol' http://www.iec Linear peptide
The same natural ligand is invol http://www.iec Linear peptide
HLA-B*27 subtype specificity de http://www.iec Linear peptide
HLA-B*27 subtype specificity de http://www.iec Linear peptide
HLA-B*27 subtype specificity de http://www.iec Linear peptide
HLA-B*27 subtype specificity de http://www.iec Linear peptide
HLA-B*27 subtype specificity de http://www.iec Linear peptide
A common minimal motif for th: http://www.iec Linear peptide
A common minimal motif for th: http://www.iec Linear peptide
A common minimal motif for th http://www.iec Linear peptide

Epitope Epitope
Description | - |Starting
ELRSRYWAI 380
HRQSIWITWH 82
HRQSIWITW 82
RRARSLSAERY 243
RRIYDLIEL 258
SRQRQAIPY 2145
RRKSSGGKGGSY 333
RRFKEGGRGGKY 211
RRFFPYYV 127
RRFFPYYVY 127
ARHTPVNSW 2820
ARMILMTHF 2841
GRAAICGKY 2936
SRYWAIRTR 383
KRWIILGLNK 262
VRNKDLNTL 169
KRLPADVLKK 150
HRQDINGKEM 100

L4
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Exports — Assay Types

Top Header row = Field Group (Reference, Epitope, etc.)
2"d Header Row = Field (terms may repeat)

Assay

Location of assay data in
the manuscript

Fig. 4A

Figure 4

Figure 4

Figures 2and 5, table IlI
Figures 2 and 5, table IlI

Figure 4 and table Il
Figure 4 and table Il
Figure 4

Figure 4
Figures2and 4
Figure 2

Figure 2

Figure 2

Figure 2

Separate method and assay
group columns allow sorting

Assay
Method/Technique

lysate MHC/direct/radioactivity

cellular MHC/direct/fluorescence
cellular MHC/direct/fluorescence
cellular MHC/direct/fluorescence
cellular MHC/direct/fluorescence
purified MHC/direct/fluorescence
cellular MHC/direct/fluorescence
cellular MHC/direct/fluorescence
cellular MHC/direct/fluorescence
cellular MHC/direct/fluorescence
cellular MHC/direct/fluorescence
cellular MHC/direct/fluorescence
cellular MHC/direct/fluorescence
cellular MHC/direct/fluorescence
cellular MHC/direct/fluorescence

Figure 7 and Tables 1, 2, ar cellular MHC/direct/fluorescence
Figure 7 and Tables 1, 2, ar cellular MHC/direct/fluorescence
Figure 7 and Tables 1, 2, ar cellular MHC/direct/fluorescence
Figure 7 and Tables 1, 2, 3, cellular MHC/direct/fluorescence
Figure 7 and Tables 1, 2, 3, cellular MHC/direct/fluorescence
Figure 7 and Tables 1, 2, ar cellular MHC/direct/fluorescence

Table 2

cellular MHC/direct/fluorescence

2021 IEDB User Workshop

Assay
Assay Group

qualitative binding

qualitative binding

qualitative binding

half life

half life

dissociation constant KD (~EC50)

half maximal effective concentration (EC50)
half maximal effective concentration (EC50)
half maximal effective concentration (EC50)
half maximal effective concentration (EC50)
qualitative binding

qualitative binding

qualitative binding

qualitative binding

qualitative binding

half maximal effective concentration (EC50)
half maximal effective concentration (EC50)
half maximal effective concentration (EC50)
half maximal effective concentration (EC50)
half maximal effective concentration (EC50)
half maximal effective concentration (EC50)
half maximal effective concentration (EC50)

Assay
Units

min
min
nM
nM
nM
nM
nM

nM
nM
nM
nM
nM
nM
nM

IRl is linked to ontology term

for assay (OBI ontology)

Assay
Assay Type IRI

-

http://purl.obolibrary.org/obo/OBI_0001556
http://purl.obolibrary.org/obo/OBI_0001606
http://purl.obolibrary.org/obo/OBI_0001606
http://purl.obolibrary.org/obo/OBI_0001559
http://purl.obolibrary.org/obo/OBI_0001559
http://purl.obolibrary.org/obo/OBI_0001543
http://purl.obolibrary.org/obo/OBI_0001561
http://purl.obolibrary.org/obo/OBI_0001561
http://purl.obolibrary.org/obo/OBI_0001561
http://purl.obolibrary.org/obo/OBI_0001561
http://purl.obolibrary.org/obo/OBI_0001606
http://purl.obolibrary.org/obo/OBI_0001606
http://purl.obolibrary.org/obo/OBI_0001606
http://purl.obolibrary.org/obo/OBI_0001606
http://purl.obolibrary.org/obo/OBI_0001606
http://purl.obolibrary.org/obo/OBI_0001561
http://purl.obolibrary.org/obo/OBI_0001561
http://purl.obolibrary.org/obo/OBI_0001561
http://purl.obolibrary.org/obo/OBI_0001561
http://purl.obolibrary.org/obo/OBI_0001561
http://purl.obolibrary.org/obo/OBI_0001561
http://purl.obolibrary.org/obo/OBI_0001561

Assay

Qualitative
Measure

Positive
Positive
Positive
Positive
Positive
Positive-Low
Positive
Positive
Positive-High
Positive-High
Positive-High
Positive-High
Positive-High
Positive-Low
Positive-High
Positive-Low
Positive-Low
Positive-Low

Assay

Measureme
nt Inequali

Positive-Interm =

Positive-High
Positive-Low
Positive-High

2520
2220
5000
5000
7000
4000
3000

94000
136000
132000
43000
9000
77000
16000
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Results Page: Discontinuous Epitopes

B cell assays only = B cell epitopes

Epitopes

(4347)

4347 Records Found

Details

1336251
1338787
1069378
1070803
1073281
1310229

1310265
1310304
1313381
1314086
1316945
1335914
1338780
1340666
2406

Tomn

KPSKRSFIEDLLFNK e
TESNKKFLPFQQFGRDIA Y

F346, N440, L441, K444, V445 G446, Yo
MN44E, Y449, Q4.

AIVLOLPQGTTLPKG Y
CASYQTQTNSPRRAR Y
QRVAGDSGFAAYSRY Yo
F436, N487 Y
FSQILPDPSKPSKRSFIE Y
E434 Y
Ka17 Y
EPIYDEPTTTTSVPL Yo
AVKLONNELSPVALR Y

2021 IEDB User Workshop

Go To Records Starting At[ 1200 |G

Page[ 1 |of 174 E1ED
Antigen w Organism
Spike glycoprotein 71- SARS-CoVv2
Spike glycoprotein ﬁ SARS-CoV2
Spike glycoprotein V& | SARS-Cove
Spike glycoprotein Y} SARS-CoV2
Spike glycoprotein 71- SARS-CoV2
Spike glycoprotein ﬁ SARS-CoV2
Nucleoprotein Y& | SARS-Cov2
Spike glycoprotein V& | SARS-Cov2
Membrane protein 71- SARS-CoV2
Spike glycoprotein Tb SARS-CoV2
Spike glycoprotein 71- SARS-CoVv2
Spike glycoprotein V& | SARS-Cove
Spike glycoprotein 71- SARS-CoV2
ORF3a protein Y} SARS-CoV2
Replicase polyprotein 1ab 71- SARS-CoVv2

Export Results Lo
25 v Per Page

# References v # Assays v

4 12
4 1
3 4
3 5
3 4
3 19
3 6
3 B
3 4
3 13
3 5
3 g
3 B
3 B
2 4
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User Query: What protein are B cell epitope
residues in reference to?

Epitope

Epitope ID 1314086 |IEDE_epitope: 1314086
Chemical Type Discontinuous peptide

Source Name zuzrgace glycoprotein [Severe acute respiratory syndrome coronaviru GenPept:QHD43416.1 (@
Source Organism SARS-Cov2 NCBITaxon:2697049 &

Discontinuous Residues F486, N487

Epitope Reference Details

Epitope Structure Defines Partial Epitope

Epitope Name Epitope of COV2-2196 on SARS-Cov-2
Reference Region F486, N487

Location of Data in Reference Figure 3
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