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Launch T 13 September 2021

Institute to combat future pandemics i ST R e e ]
launches in Liverpool Sky NEWS Liverpool will be headquarters of fight ag:
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The Pandemic Institute will offer world-leading clinical and research expertise
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COVID-19: Scientific institute to fight
future pandemics launches - and could
see vaccines developed months earlier

The Pandemic Institute will aim to speed up how quickly vaccines can be developed and

rolled out in future outbreaks, cutting the time by three to six months.

Sadiya Chowdhury
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in Emerging and Zoonaotic Infections (EZI)

Since 2014 (£10M from NIHR, £160M external funding)
Director: Tom Solomon
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Funding to date: £42M

Innovations for global benefit

Research
England

Cseqirus

ACSL COMPANY
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Income £ 42,019,868.68 TPI& TPlinvestigator generated Income

B Philanthro pic
w Research Grant
B Industry Collaboration

Philanthropic donations from Innova, DAM Health, Aviva, Lord Leverhulme, Kirby Foundation.
Research grants from NIHR, UKHSA, MRC, UKRI, Wellcome
Industry collaborations with CSL Seqirus, GSK, Valneva, Sanofi.
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Prediction of future pathogen emergence
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Divide -and -conquer:
mammalian and viral traits with network features
to predict virus -mammal associations

Maya Wardeh, et al Nature Comms 2021

machine -learning integrates
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AATTTTTGGCTTTGTCTGCTGACTCTATCATTATTGETGCAGETAAACTTAAAGCCTTGAATTTAGCTGAAACAT TTGTCACCCACTC - AMAGCGATTGTACACAAAGTGTGT TAAATCCAGACAAGAAACTGCCCTACTCATGECTCT -AAAAC

AATTTTTGOCTTTGTCTGCTGACTCTATCATTAT TGCTGCAGE TARACT TAAAGECT TUAAT T TAGETGAAACAT TTGT CACGEACTC - AAAGGGAT TGTACACAAAGTGTGT TAAATCCAGAGAAGAAAL TGLCCTACTCATGECTCT - AAAAC

TEAATTTA ARACA ACCCA AA ATTGTACACAAACTCT ARACE ACTCATCC A
AAAGCCTTGAATTTAGETGAAACAT TTGTCACGEACTC -ATAGGGATTGTACACAAAGTGTGT TAAATCCAGAGAAGAAAC TGGECTACTCATCECTET - AAAAC

ATTGC ACTTAAA AATTTA AAACA ACGCA: G AAAAL
AAACCCTTGAATTTAGGTGAAACATTTGTCACGEACTC Auccuvvc.v-(-uuuucvuuvu.u..ucuuvcmu(vuvc((r(| AAAAC
cTT CTCAC ATTA AAACCATTCAATTTACCTGAAACA ACECA AAAAC
CTCTA A ACTTAAACCCTTGAATTTA AAACA ACCCA AAA FCTACACAARETETE TCEAGACAACAAACTECCLTACTCAT G
AATTTITGECTTTOTCTECTGACTCTATCAT TATTGCT GEAGETARACT TAAAGEC T TCAAT TTAGGTGAAACAT T TGTCACGEACTC - ARAGCGAT TGTACACAAAGTCTGT T AAATCCACACAAL TECCTCA- ARAAC
A ¢ ¢ ACTCTATCATTA AGCTAAACTTAAA TCAATTTA AAACATTTCTCACECA AAACCTA AAACTCTCTTAAARCCACACAACAAA ACTCATTC

AATTTTTGECTTTG ACTEATECCTCT - AMAAL
CTGCTGACTCTATCATTATTGCTGEAGCEAAACTTAMAGECTTGAATT TACCTGAAACAT TTCTCACGEACTC - AAACCCAT T GTACACAAAGTCTCTTAAATCCACACAAGAAACT GCCCTACTCATECCTCT -AMAAC

=
AA 166 c . ATCATIA A TTTCAAACA Accea Ax ATTGTACAGAAA AAATCCAGAGAACAAA ACTEA a
AATTTTTGECCYTGTETECTE TATTCCTGEATCTAAACT TAAAGCET TGAAT T TAGCTCAAACAT TTGTCACGCACTC - AAACCEAT TCTACACAAAGTCTCT TAAATCCACACAAGAAAC TGECC
AATTTTTGCCCTTTCTETGETG, A TETTTATTCCTECAGET ATTTATTICAAACATTTCTCACCCA MAAGCCATTCT ACACAAACTCTETTAAATCCACACAACAAAC ACTER
3 ' TCATTATIGE ATTTCAAALA A A A AAATCCACACAACAAR A

AATTTTTCCCTTTETCTCCT CAC AA A A AA TCTACACAAA
AATTTTTGECTTTGTCT ATCATIATTECT ACA-ATTTLTCECEEA AAACCUATTOTACACAAACTETET TAAATCCACAGAACAAACTGECCTACTEAT GO
AATTTTTGGETTTGTCAGE TG, A CATAATTCCT GEAGETARACTTAAAGECTT 5 2
ACA-A " ATTGTA AGACAACAAAC ACTCATGC
ATTA AGCTARACTTAAAGCCTTGAATTTA AAACATTTGTEACCCA ¢ TGTA ACACAACAAAC ACTCA C
ACTCATGECT AAC
AATTTTTGCCTTT ACTCA uuu AAAAC
C ¢ CTGACA-A cceca AAA A x ACTCA AAA
AAHVV'({.A‘H:V TCCTGACTCTAT (Av'n'cmcclnrvuu("AAAC(AH(AA TEA-CCACAC -AAA A A CCCTACTEA
CTGTGETGACTCTAT LCTGEAGCTA TAAAGCC T TGAATTTAGG AAA . A AACTCATCC
AT ove
GG GCTAMACTTAAACCCTTGAATT TATCTGAAACATTTCTCTCECACTC ACTEAAGC

GETGTCTCTATC
o< <

TGACTCTET u..mu

v.: T CEAGETARACTT ARE AGCCGAAACATTTGTCACELECTC AAuu.-vn.'A\
X ACCCA

AATTTTTGEC

ANGTCA ’
- TTTEIETEE A A AAACA ECECA A AACAAS
AT T 11 GECT T 1Y CTGE T CACTCTATEAT TATTGCTGEAGETARAC T T AACACT TGAAT TTAGGTCAAACAT TTCTEACEEACTC - AAAGCCATTGTACACARAT TCTCT T AT TCETCACAACAARCT GG
ACTCATCCCTCA-ARAGC
AT TT AT GGCTT TG TG TGCTOACTCTATCATTATTCETOEAGETARACTTAAAGEE TTGAAT TTATCTGARAGAT TTGTCACGEACTC -ARAGTGAT GTGTTAAATCCAGACAAGAAACTGECCTACTEATECCTCT - AAAAC
ACTEATEEETET AN

ACTE cTeT
cre A'L(

ACARACTCECCT

AATTTTTGCCT A
ACACAAGAAACT

GACTCTATEATTATICETCCAGE GYCA-GCACAC -AMAGCGAT TGTACAG 1343
EAC CATTATTGCTGEAGE A EARRE A AT ETACREMMETETE

AGCTAAACTTAAA TGAATTTAGTTGAAACATT T TGTACACAAAGTCTC ACACAAGAAS
ARACTTAAA A A AAACATAR ATTTTACACARALTCT . AGAAAC 1 L€ A .
ACCAGETARACT T AAA ATTGTAGTCATACTET 0 A c A
A

CTGCCCTACTCATECCTET ~AAAAC
GTGTTAAATCCAGACAAGAAAC TGE

ATCCCTCT -AAAAC

CCTGTAGCTAAACTTAAATCCTTGAATTTAGGTGAAACATTT
A TEAATTTACETCAAACATTT

AChangesén climate

AData Mining and Artificial

Intelligence Approach
AA predict which pathogens will
emerge

A Transmissibility
A Virulence

: ACTCATGCCTCT AAAA[

AATTTTTGECTTT AcTEATEECTCT ARaac
. ARAGCGATTGT ACAGAAAGTCTCT TAAATCCACAGAAGAAA

Crcacicravcares AATriACCTCARACATITETCR PP TR YA LA LA P LTI YTY; ACTEA

Human flight patterns
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Improved detection of established and emerging
pathogens in collaboration with international partners
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Prevent

Accurate and
approved rapid
diagnostic tests

An initial regimen
of therapeutics

100
DAYS
MISSION

to respond to future pandemic threats

Vaccines ready
to be produced
atscale
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Prevent: Priority Pathogens

NIAID (2016) WHO Blueprint
(2018)

Diagnostics Tularemia rimean Congd Other threats
: SAREC0V2
Haemorrhagic .
g Avian Flu
anthrax Mpox
Therapeutics Other (K)yasanurl?orest
arenaviruses ropouche
Dengue
UK Vaccines network
Priority pathogens compiled from WHO Blueprint (blue), Coalition for Epidemic Preparedness Innovations (Orange), UIE e
Vaccine Research and Development Network (purple), National Institute of Allergy and Infectious Disease Pribifif Aligt, Vaceine 2018



Priority Pathogens (Sept 2022)

Flagships High Priority Medium Priority

SARS-CoV-2 Arenaviruses
MERS (Middle East Respiratory
Crimean Congo Haemorrhagic Syndrome) Co -V Chikungunya
Fever (CCHF)
Zika Ebola
Influenza
Lassa Kyasanur forest
Mpox
Hanta Plague
Avian Flu Rift Valley

Crimean Congé&laemorrhagid-ever

- Case Fatality Rate 4D%.
-Covid19 < 1%




WHO lists over 30 pathogens that could
potentially start the next pandemic

New in the 2024 report are dengue, influenza A and mpox; Nipah and Ebola remain on the lis

Updated - August 09,2024 12:12 pm IST Published - August 08,2024 09:04 am IST
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Vaccine development pipelinéStreptococcus pneumoniae

/A>25,000 pneumococal isolates AVirulence in vivo testing Alranslational
Ad4 serotypes APotent immunogen models of
A6 continents, 36 countries AQytokines, immune cells and pneumococcal
Al day old to 65 years of age inflammasome modulatory invasive
£2004-2015 activities diseases
Cenomics Sreening Immunogenicity
and protective
efficacy

L

Formulation

Alicences adjuvants e.g., alum

Alnnate receptor ligands

ANovel mucosal and particulate adjuvants
AHighly conserved antigens ANatural immunomodulatory peptide mimetics
AQurface expressed

www.liverpool.ac.uk/vaccines

Universal ar{tigen
discovery
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