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Monkeypox outbreak

2022 IEDB User Workshop 2https://www.cdc.gov/poxvirus/monkeypox/response/2022/world-map.html



Orthopoxviruses

3

Virus Taxonomy, 2012 doi.org/10.1016/B978-0-12-384684-6.00028-8.

Causes Smallpox 

Causes Monkeypox

Orthopoxvirus

■ All Orthopox viruses vaccines are based on vaccinia virus:
– Dryvax: live vaccine with combination of vaccinia strains discontinued in 1972. 

High efficacy, Low safety profile  ORFs≈ 240
– Acam2000: live vaccine, single vaccinia strains from Dryvax. Comparable to Dryvax.
– MVA (Jyanneos): live vaccine non-replicating modified vaccinia Ankara

Efficacy tested only in animal models, High safety profile ORFs≈ 157

Acam2000 and MVA are both currently licensed for Monkeypox (ORFs ≈ 200)
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Used for vaccination 
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Table 1. IEDB inventory of orthopox virus CD4 and CD8 T cell epitopes 
Orthopox virus

Type Host Cowpox Ectromelia Monkeypox Vaccinia Variola Total
CD4 Humans 0 0 0 209 38 247

Macaques 0 0 0 0 0 0
Tg mice 0 0 0 0 0 0

Mice 0 40 0 31 0 71
Any 0 40 0 240 38 318

CD8 Humans 0 0 0 207 31 238
Macaques 0 0 2 17 0 19
Tg mice 0 0 0 182 0 182

Mice 1 2 0 217 0 220
Any 1 2 2 623 31 659

Tallies are non-redundant diminishing: macaques does not include those also recognized in humans, Tg mice does not include those recognized in humans or macaques, etc.
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OPXV CD4 MP: 318 epitopes identified in any host

OPXV CD8 MP: 238 epitopes identified only in Human
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VACV-specific Megapool design

Grifoni, Zhang……Scheuermann, Sette Cell Host & Microbe 2022
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How to use IEDB to extract VACV epitopes
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CD4 epitope query



How to use IEDB to extract VACV epitopes
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CD4 epitope results : Epitopes



How to use IEDB to extract VACV epitopes
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CD4 epitope results : Assays



How to use IEDB to extract VACV epitopes
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CD4 epitope results : References



How to use IEDB to extract VACV epitopes

102022 IEDB User Workshop

CD8 epitope query



How to use IEDB to extract VACV epitopes
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CD8 epitope results : Epitopes



Testing VACV pools on a Dryvax vaccinated cohort

Grifoni, Zhang…… 
Scheuermann, Sette Cell 
Host & Microbe 2022
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Selected proteins with 5 or more epitopes
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MPXV CD4 MP: 276

MPXV CD8 MP P1-P5: 1647- divided in 5 pools

MPXV-specific Megapool design

Grifoni, Zhang……Scheuermann, Sette Cell Host & Microbe 2022
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Testing MPXV pools to assess T cell cross-reactivity on a 
Dryvax vaccinated cohort

Grifoni, Zhang…… 
Scheuermann, Sette Cell Host 
& Microbe 2022
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Pox-specific T cells produce multiple cytokines

Grifoni, Zhang……Scheuermann, Sette Cell Host & Microbe 2022
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• We defined dominant cross-reactive 
ORFs to generate peptide MPs to 
measure T cell responses

• Wide breadth of both CD4+ and 
CD8+ T cell immune responses

• T cell epitopes are largely conserved 
between VACV and MPXV

• CD4 responses are more durable 
over time than CD8

• There is a large population of Pox-
specific Granzyme B+ CD40L+ CD4 T 
cells 

Conclusions

Grifoni, Zhang……Scheuermann, Sette Cell Host & Microbe 2022
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Grifoni and Sette CRI 2022
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Predicted impact of mutated epitopes
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Tarke……. Grifoni and Sette Cell 2022
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Tarke Grifoni and Sette Front. Bioinf.  2022

Impact of spike Omicron mutations on T cell epitopes
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How to use ImmunomeBrowser to define spike T 
cell immunodominant regions
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CD4 epitope query



How to use ImmunomeBrowser to define spike T 
cell immunodominant regions
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CD4 epitope results : Antigen



How to use ImmunomeBrowser to define spike T 
cell immunodominant regions
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CD4 Immunobrowser: Spike



How to use ImmunomeBrowser to define spike T 
cell immunodominant regions
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CD4 Immunobrowser: Spike



How to use ImmunomeBrowser to define spike T 
cell immunodominant regions
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CD4 Immunobrowser: Spike



How to use ImmunomeBrowser to define spike T 
cell immunodominant regions
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CD4 Immunobrowser: Spike



How to use ImmunomeBrowser to define spike T 
cell immunodominant regions
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CD4 Immunobrowser: Spike
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