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Description of the adjuvant/ Antigen HAU in Adjuvant to antigen Method

vaccine/controls HA assay ratio, wt.% of administration
1 Montanide ISA 78 VG + antigen* 128 70:30 SC
2 Montanide ISA 71 R VG + antigen* 128 70:30 sC
3 I Montanide GEL P PR + antigen* 128 10:90 Ne
4 Commercial vaccine VOLVAC® BES.T AT+ND (oil-based 256 70:30 SC

adjuvant + antigen**)

5 PBS + antigen* 128 70:30%** SC
6 Mannose-conjugated chitosan nanoparticles + antigen* 128 N/A IN
7 Montanide GEL P PR + antigen* 128 10:90 IN
8 PBS + antigen* 128 10:90%** IN
9 PBS alone - = SC, IN

HA, hemagglutination; HAU, hemagglutination units; IN, intranasal; SC, subcutancous; PBS, phosphate-buffered saline; N/A, not applicable.

*Candidate vaccine strain IDCDC-RG71A (H5N8) inactivated with 0.1% formaldehyde.

**Recombinant baculovirus recH5 encoding HA of the A/dk/China/E319-2/2003 (H5N1) strain of HPAI virus belonging to clade 2.3.2 (Genbank accession AY518362.1).
***PBS to antigen ratio.
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Vaccine Vaccine Vaccine Vaccine Vaccine Nanovaccine Vaccine Vaccine Negative
Antigen: Antigen: Antigen: Antigen: Antigen: Antigen: Antigen: Antigen: control:
RG-H5N8 RG-H5N8  RG-H5N8  recH5 RG-H5N8 RG-H5N8 RG-H5N8 RG-H5N8  PBS

Adjuvant:  Adjuvant: Adjuvant:  Adjuvant:  Adjuvant:  Adjuvant: Adjuvant:  Adjuvant: | alone
ISA-78 ISA-71-R GEL-P Oil-based  None mCS-NPs* GEL-P* None

Group 1 Group 2 Group 3 Group 4 Group 5 Group 6* Group 7* Group 8* Group 9
Volume of vaccine or negative control administered
0.5 mL 0.5 mL 0.5 mL 0.5 mL 0.5 mL 0.5 mL 0.5 mL 0.5 mL 0.5 mL
Single or double immunization schedule
sC sC sC Ne sC IN* IN* IN* SC and IN**

Number of pullets per group (Leghorn)

N=10 N=10 N =10 N=10 N=10 N=10 N=10 N =10 N=10
A 35-day clinical follow-up with weekly weight monitoring
N=10 N=10 N =10 N=10 N=10 N=10 N=10 N=10 N =10

Blood tests for IgY, IgA, and anti-hemagglutinin antibodies 0, 7, 14, 21, and 28 days after vaccination (immunogenicity)
N =10 N =10 N =10 N =10 N =10 N =10 N =10 N =10 N =10

Intranasal challenge of pullets with virulent strain A/mute swan/Mangystau/1-S24R-2/2024 (H5N1; clade 2.3.4.4b) at 35 days after
vaccination and 10 days of clinical observation with daily body temperature monitoring

N=5 N=5 N=5 N=5 N=5 N=5 N=5 N=5 N=5
Collection of tracheal and cloacal swabs on days 2, 4, and 6 after challenge
N=5 N=5 N=5 N=5 N=5 N=5 N=5 N=5 N=5

Euthanasia and collection of respiratory, intestinal, lymphoreticular, and nervous system tissues for histologic studies 10 days
after challenge

N=5 N=5 N=5 N=5 N=5 N=5 N=5 N=5 N=5

PBS, phosphate-buffered saline; SC, subcutaneous; IN, intranasal; RG-H5N8, reverse genetics, candidate vaccine strain IDCDC-RG71A (H5N8) inactivated with 0.1% formaldehyde; mCS-NPs,
mannose-conjugated chitosan nanoparticles; ISA-78 VG, Montanide ISA 78 VG; ISA-71-R, Montanide ISA 71 R VG; GEL-P, Montanide GEL P PR; recH5, recombinant baculovirus recH5
encoding HA of the A/dk/China/E319-2/2003 (H5N1) strain of HPAI virus belonging to clade 2.3.2 (Genbank accession AY518362.1); IgY, Immunoglobulin Y.

*Vaccine was administered in a double regimen intranasally with an interval of 14 days.

**Administration of PBS via two routes (SC and IN) at the same time.
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Target

Serotype(s)

Development
Stage

Preliminary effect

Safety Data

Modified
mRNA Vaccine

mRNA-LNP
“ Vaccine

DENV1 prM/E ®
mRNA-
LNP Vaccine

Multi-target
mRNA-
LNP Vaccine

DENV-1 (NS3,
NS$4B, NS5) ©

DENV-2 (prME,
E80, NS1) ¢

DENV-1 (prM, E)

All four serotypes
(NS, E-DIII) ©

Preclinical
(Mouse Model)

Preclinical
(Mouse Model)

Preclinical
(Mouse Model)

Preclinical
(Mouse Model)

Strong CD8+ T-cell responses
were elicited

Sterilizing immunity was induced in
immunocompetent mice; reduced
spleen viral load was also observed

Robust humoral and cellular responses
were elicited; vaccinated
immunocompromised mice were
protected from lethal DENV challenge

Neutralizing antibody against all four
serotypes was elicited along with
strong T-cell responses

Vaccine design reduced the risk of 2019
ADE ‘ by avoiding inducing Nab &

Heterologous ADE was observed 2020
with E80-mRNA vaccinated mice

No morbidity and mortality cases 2021
were observed among those
vaccinated mice

ADE potential was minimized with 2022
only 5% of cell enhancement
detected "

“Lipid nanoparticle; "Pre-membrane protein/Envelope protein; “Modified mRNA vaccine encoded DENV-1’s non-structural epitopes from NS3, NS4B, and NS5; “mRNA-LNP vaccine targeted
structural proteins- prM/E and E80- and one non-structural protein, NS-1; “Multi-target mRNA-LNP vaccine encoded NS-1 protein and envelope domain Il to target all four serotypes;
fAntibody enhancement effect; ¥Neutralizing antibody; "Enhancement effect was measured by antibody-dependent analysis of DENV1-4 infection in K562 cells.
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A. DENV1-NS modified mRNA vaccine B. DENV2 modified mRNA-LNP vaccines
5'cap1 ELVLIY DENV1-NS <10 3' polyA tail 2

1 NS regions enriched in 5'cap1 LV IgIE Alignments LI 3' polyA tail

' v

[NS4B| NS3 | NS5 |

signal peptide
A

v
prM E prM-mRNA candidate

E80 E80-mRNA candidate
NST ' NS1-mRNA candidate

C. DENV1 prM/E mRNA-LNP vaccine D. Multi-target MRNA-LNP vaccine

DENV-1 + DENV-2 = DENV-acandidate
DENV-1 genome Y y

T 1 ]
1

" 5'cap1 B tPA IIE»DIII NS1 VSV-G FLAG LU 3' polyA tail

5 capT mﬂ prM E EITI 3 polyA tail ; ;
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DENV-4  + DENV-3 = DENV-b candidate
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Valency

Formulation

Evaluation

Manufacturer

Efficacy

Adverse events

Dose
Schedule

Dengvaxia

TAK-003

TV003/TV005

TDEN FI7/F19

DPIV

TVDV

V180

Tetravalence

Tetravalence

Tetravalence

Tetravalence

Tetravalence

Tetravalence

Tetravalence

Chimeric combination of YFV/
DENV1-4

Chimeric viruses with DENV-2
PDK35 as the backbone

Genetic attenuated viruses

Purified inactivated DENV1-4 with
aluminum adjuvants

DNA vaccine encoding prM and E
proteins of DENV1-4 and adjuvanted
with VAXFECTIN

Recombinant prM and E proteins of
DENVI-4 combined with
‘multiple adjuvants

Licensed

Pre-licensed on May
2024 by WHO

Phase-11l
clinical trial

Phase I cl

al trial

Phase I clinical trial

Phase I clinical trial

Phase I clinical trial

Sanofi Pasteur

Takeda

NIAID*, Butantan,

and Merck

WRAIR® and GSK*

WRAIR and GSK

WRAIR and

US. NMRC*

Merck & Co.

The general VE* against all
four serotypes was 65.6%

‘The cumulative VE against
DENVI-4 was 66.2%

Seroconversion rate’ for TV003
was 74% and 97% for TV00S

Seroconversion rate against
DENV1-3 was 100% and
83.3% against DENV4

Tetravalent neutralizing
antibodies were induced

Anti-DENV IEN-Y T cells
response was stimulated

Seroconversion rate against all
four serotypes was 85.7%

“National Institute of Allergy and Infectious Diseases; "Walter Reed Army Institute of Research; GlaxoSmithKline; “U.S. Naval Medical Research Center;
“VE refers to vaccine efficacy, which is measured by comparing the number of discase cases in the vaccinated group to that of the placebo group;
Seroconversion mat i the percentage of individuals who'develop, detertable speriic anbbodies'to s pathogent in thei blood post vasciniion o infecbiois THIS e 1 éoimion ndieabor of vidtine festienesyin mivnlpgieil Fesedich

ADE response occurred in dengue
naive individuals was the major
safety concern

‘The most common adverse events
were injection site pain
and headache

Headache, rash, fatigue, and
myalgia were the most common
observed adverse events

Arthralgia, fatigue, muscle aches,
and pain behind eyes were
observed in recipients

There were few cases of moderate
adverse events recorded during
the tral

No severe adverse events
were observed

Injection site pain was the most
common adverse event throughout
the trial

2015

2006

2003

2017

2012

2018

2018
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