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Yellow fever

A man from West Darfur is treated for yellow fever during another
outbreak in November 2012. Avert GonzaezReUTERS
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fever’s next move R

Scientists warn vaccine stocks would be overwhelmed in the event of large urban outbreaks.

WHERE MIGHT YELLOW FEVER GO NEXT?

An ongoing outbreak of yellow fever in Angola has scientists worried that the virus might spread to cities
that harbour its urban carrier, the Aedes aegypti mosquito.
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Butler Nature 2016; Kupferschmid Science 2016; Monathet al. Lancet 2016




The recent outbreak in Brazil

Feb/17

Non-human
primates

Humans

B Suspected cases [l Laboratory confirmed cases

5

KU LEUVEN

Gdémez et al., Journal of General Virology (2018)



The Live-attenuated YFV vaccine (YFV-17D)

Safe
8 v' Massively used since 1938
v L
o Rare complications
- Efficient
“ﬁ v’ Fast neutralizing immune response

v' One dose; long-lasting protection

Production
v Need for embryonated egg
v Q/C & batch release time

Storage & transport ke
v Need for strict cold-chain
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Pulendran Nat Rev Immunol 2009; Cottin Expert Rev Vaccines 2013
https://smart.servier.com/smart_image/injectable/
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Live-attenuated virus route

e

infection and amplification in
surrounding cells

translation (2)

release

%Otranscrlptlonw viral RNA @
replication

Replicating LAV
mammalian cell

transfection
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Proprietary BAC shuttle vector:

* Stable maintenance in E.coli

* Inducible high yield production

* Modularity and high vector capacity
* No cold chain required

* Needle-free administration

ADVANTAGES OF DNA VACCINE

Dallmeier and Neyts, WO/2014/174078

Live-attenuated YFV vaccine strain

(cDNA):

* replicates in mammalian cells
* induction of strong immune response
* insertion of foreign antigens possible

ADVANTAGES OF LAV
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Identical virus replication of Stamaril® and
in tissue culture

Passage-1

-~ YFVax-10* TCID50
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-+ DNA-YFVax-10° TCID50
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PLLAV-YF17D is highly stable in E. coll

High copy n° plasmid

9 92%

* large deletions (> 1000 bp)
* restriction pattern changed

cloned
YFV-17D cDNA

o

bacterial
transformation
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10x overnight 1:100

4%
* NoNn synonymous
* ORF remains open
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PLLAV-YF17D is highly thermostable

Stamaril® versus PLLAV-YF-17D
Stamaril® in vitro
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Immunogenicity and protection from challenge viremia
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Towards the best route of administration

YF17D
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PEI : Poly-ethylenimine condenses DNA into positively charged particles facilitating endocytosis




PLLAV-YF17D can be administered to pigs
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Proof-of-concept: Immunogenicity of PLLAV-YF17D in
rhesus macaques
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NHP Save, no adverse effects
Seroconversion Stamaril (n=2) PLLAV-YF17D (n=4)
Anti-YFV IgM/IgG (lIFA) 2/2 1/4
Bl 1:500 .
Neutralizing titer (CPNT) 1800 1:1500

CoP by serum transfer to AG129 mice
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Biomedical Primate Research Center, Rijswijk NL “** formulation issues



PLLAV as a platform technology

Chimeric flavivirus vaccines Transgenic vaccines
viviay BT | }R"‘S Yeviay A | FR"‘S
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Japanese encephalitis virus Ebola
Zika virus Rabies
) Influenza
Leishmania

() HBV




PLLAV as platform for chimeric vaccines

Japanese encephalitis
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Guirakhoo et al. Virology 1999; Appaiahgari et al. Expert Rev Vaccines 2010




A very safe and highly efficient ZIKV vaccine
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Nonstructural genes _Rf's

1
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> ) PLLAV as platform for transgenic vaccines (rabies)
RabG insertion between E and NS1 (PLLAV-YF/RabG)

vaccination
1. bleeding
‘—-‘ 2. boosted termination
- 1 I
| } >
Day 14 Day 28

Day 14 Day 28
YFV seroconversion 5/5 YFV seroconversion 5/5
RABYV seroconversion 5/5 RABYV seroconversion 5/5
RABV nAb: 1.5 [0.25-3.3] RABV nAb: 5.3 [0.54- 11.5]
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INSERTION
SITE

This year, the rats that carry Lassa fever may be more numerous, or more likely to harbor the virus. REUTERS/SIMON
AKAM

Health workers scramble to contain deadly rat-borne
fever in Nigeria

_ Science, March 2018
By Leslie Roberts | Mar. 12,2018, 4:20 PM
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Towards region specific vaccines
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To summarize...
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