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E Z1ka virus and Evolution

Gaunt et al. 2001, reviewed Ash, 2001
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% Molecular basis to Butantan vaccine
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Figure 1. The A30 mutation is located in the 3'UTR region of the DENT genome. The highlighted
nuclectides represent those included in the deletion. Below the sequence is the predicted secondary
structure of the TLZ region of DENT with the deleted nuclectides in the highlighted sequence boxed and
in bolder type.

Whitehead et al. (2007)

@ Preparedness
Latin American Network



% Molecular basis to Butantan vaccine

Copyright
http://weallseqt
oseq.blogspot.de
/2013/09/niaid-
dvi-tv003-live-
attenuated.html

5—C|prtM| E |NS1NS2ANS2B NS3 NS4ANS4B| NS5 —— 3’

S —

I 180 172 A30 143 0 |
NS5 —//— GGCCCCAAACCAGGGGAAGCUGUACCCUGGUCGGUAAGGACUAGAGGUUAG —/— ¥

GCA

11

L.
@l
L

4

C
A
[=
C
F.%
@
G
G

e
Proron
”ﬂﬁﬂﬂmﬁd
[ R =1

GCU

Figure 1. The A30 mutation is located in the 3'UTR region of the DENT genome. The highlighted
nuclectides represent those included in the deletion. Below the sequence is the predicted secondary
structure of the TLZ region of DENT with the deleted nuclectides in the highlighted sequence boxed and
in bolder type.

Whitehead et al. (2007)

@ Preparedness
Latin American Network



Antibody dependent enhancement in vitro

First described by Halstead

and developed as an in vitro test by Peiris and Porterfield
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ADE Macaque Study
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Sample base to date

Q 650 ZIKV sera from humans ~400 RT-PCR for Zika virus from
Caribbean (400ul)

Q ~50 DENV IgM sera from the Caribbean

Q Control ZIKV sera is available from travel patients without
exposure to DENV

Q All samples have relevant epidemiological information for
age, gender and location

Q TIGHTEN THE PHYSIOLOGICAL CONDITIONS OF THE ASSAY
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Bioinformatics of attenuating mutations

for ADE

Virus
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Butantan vaccine: When modelling worked

Q Tetravalent vaccine tested at the Butantan Institute, Brazil
Q Attenuated mutations introduced in the 3’ UTR
Q Phase 3 clinical trails in Brazil

Q Will induce a strong Thl response
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When modelling worked

3’ UTR secondary structure: wild type yellow fever virus
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When modelling worked

3’ UTR secondary structure: vaccine yellow fever virus
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Antigenic map using PRNT for acute DENV sera

Serological analysis for cross-reactivity
(PRNT) in a mouse model
ATZELNICK et al (2015) Science 349: 1338-1343
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What is the molecular mechanism of ADE?

Q Hinge regions, or conformational plasticity?

 DENV E-protein: Domain Il (fusion protein) relates to DI and DIll as a
’hinge’ or hairpin

Work in collaboration with
Nick Furnham
(Sir Tom Blundell’s FRS alumini)
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Modern protein theory:

two wrongs make one right

Q Co-variance “plus” amino acid mutation modelling
e E.g. Burger and Nimwegen approaches

Q Techniques to model protein structures from co-evolving mutation
frequencies (co-variance)

Q |If co-evolving amino acids are identified mutating residue
destabilises the protein structure and shifts its antigenicity, BUT
mutating the second residue recovers the structure (and the
antigenicity)
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Modern protein theory:
two wrongs make one right

The state of the art protein modelling methods identify a loop (10 aa) in

N-term. E protein showing clear co-evolution of residues and associated
with ADE

prM and NS1 have remained elusive to this approach
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Z|ka virus evolutlon Africa to SE Asia
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