
Supplementary Table 1 

 

Details for Table 1. Eilat virus (EILV) chimeric vaccines for pathogenic alphaviruses evaluated in 

mice and NHPs. 

 

Chimera Animal 
Dose, route of 

administration 

Details of vaccine induced responses and 

vaccine-mediated protection 
Ref 

EILV/CHIKV 

Mice: young 

C57BL/6 

8.8 log10PFU live 

or formalin-

inactivated s.c. 

-Neutralizing antibodies; PRNT80 day 28, means of ≈1 in 

500 vs. ≈1 in 100 for inactivated EILV/CHIKV. 

-IFNγ+CD8+ T cells; means of ≈35 vs. ≈15 x104 for 

inactivated. 

-Protection from challenge; significant reduction in 

mean foot swelling days 3-12 post challenge. (1) 

Mice: adult 

Ifnar-/- 

8.5 log10PFU live 

or formalin-

inactivated s.c. 

-Neutralizing antibodies; PRNT80 day 28, means of ≈1 in 

1000 vs. ≈1 in 160 for inactivated EILV/CHIKV. 

-Protection against challenge; 100% protection against 

lethal challenge and significant protection against 

weight loss. 

Mice: 

C57BL/6 
108 PFU i.p 

-IgM and IgG antibodies; ELISA assays - day 14 mean 

ODs ≈0.4 for IgM and ≈0.6 for IgG vs. ≈0.1 background 

(differences significant).  

-Antibody secreting cells; mean of ≈500/107 cells 

(background at ≈100/107).  

-IFNγ+CD8+ T cells; peak day 28 means of ≈45 x104, 

background ≈25 x104 (differences significant). 

(2) 

NHPs 

(Macaca 

fascicularis) 

1.3 x 106 or 1.3 x 

108 PFU i.m. 

-Neutralizing titers; mean PRNT50 ≈2-2.5 (log10). 

- IgG+ B cells /106 cells; mean of ≈40 for each protein 

(C, E3, E2 and E1). 

- IFNγ ELISPOT; means of ≈10/106 cells for each 

protein (C, E3, E2 and E1). 

- Protection; adoptive transfer of serum to mice given a 

lethal infection – significantly delayed mortality and 

20% vs. 0% survival. 

(3) 

EILV/VEEV Mice: CD-1 108 PFU s.c. 

Neutralizing antibodies; mean PRNT80 ≈1 in 1000 at day 

6.  

Protection; 100% survival after s.c. challenge  
(4) 

EILV/EEEV Mice: CD-1 108 PFU s.c. 

Neutralizing antibodies; mean PRNT80 ≈1 in 320 at day 

28. 

Protection; 100% survival after s.c. challenge 

  



Supplementary Table 2 

 

Details for Table 2. Binjari virus (BinJV) chimeric vaccines for pathogenic orthoflaviviruses evaluated 

in mice, crocodiles and pigs. 

 

Chimera Animal 
Dose, route of 

administration 

Details of vaccine induced responses and 

vaccine-mediated protection Ref 

BinJV/ZIKV 

Mice: Male 

Ifnar-/- 

2 µg and  

20 µg i.m. 

Without Adjuvant 

-Total IgG ELISA titer at 5 weeks mean at 2 ug dose means 

≈1 in 103-104, at 20 ug ≈1 in 2 x104 (backgrounds below 

detection).  

- 50% neutralizing antibody titers at 5 weeks means at 2 ug 

dose ≈1 in 102 (1/6 non-responders), and at 20 ug ≈2 in 

2x102 (5/5 responders), (backgrounds below detection). 

-Protection; no detectable viremia and no testes damage at 

both doses post ZIKV challenge.  No significant weight loss 

at 20 ug dose. 

 

Plus Addavax 

-Total IgG ELISA titer at 5 weeks, means at 2 ug dose ≈1 in 

103, at 20 ug ≈1 in 104 (backgrounds below detection).  

- 50% neutralizing antibody titers at 5 weeks means at 2 ug 

dose ≈1 in 102, and at 20 ug ≈1 in 102, (backgrounds below 

detection). 

-Protection; no detectable viremia and no testes damage at 

both doses post ZIKV challenge.  No significant weight loss 

at 20 ug dose. 
(5) 

Mice: 

Female  

Ifnar-/- 

2x 10 µg and  

20 µg i.m. 

Without adjuvant 

-Total IgG ELISA titers at 8 weeks means at 2x10 ug dose 

≈1 in 105, at 20 ug ≈1 in 5 x104 (backgrounds below 

detection).  No non responders. 

-50% neutralizing antibody titers at 8 weeks means at 2x10 

ug dose ≈1 in 103, at 20 ug ≈1 in 103 (backgrounds below 

detection).  

-Protection; no detectable viremia or weight loss for both 

regimens post ZIKV challenge. 

 

Plus Addavax 

-Total IgG ELISA titers at 5 weeks means at 20 ug dose ≈1 

in 105 (backgrounds below detection).  No non responders. 

-50% neutralizing antibody titers at 5 weeks means at 20 ug 

dose ≈1 in 103 (backgrounds below detection).  

-Protection; no detectable viremia post ZIKV challenge.  

Some weight loss in Addavax group. 

Mice 

Pregnant 

Ifnar-/- 

1x 10 µg i.m. 

-Total IgG ELISA titers at 5 weeks means at 10 ug dose ≈1 

in 105 (backgrounds below detection).  No non responders. 

-50% neutralizing antibody titers at 5 weeks means at 10 ug 

dose ≈1 in 3x102 (backgrounds below detection).  

-Protection; no detectable viremia post ZIKV challenge in 

dams.  No ZIKV RNA detected in placentas or fetal tissues 

at E12.5.  

(6) 

Mice: 

Female  

Ifnar-/- 

1x 20 µg i.m. 

-50% neutralizing antibody titers at 14 months means at 20 

ug dose ≈1 in 50 with and without Addavax (backgrounds 

below detection).  

-Protection; no detectable viremia, significant reduction in 

weight loss, and 100% survival post ZIKV challenge with 

and without Addavax. 

(7) 



BinJV/WNVKUN 

Mice: Male 

and female 

CD1 

Live or UV 

inactivated,  

1x and 2x 1 µg 

and 5 µg s.c. 

-Endpoint ELISA titers; at 8 weeks ranges from means of ≈1 

in 500 (for to 1x 1 ug) to ≈1 in 20,000 (for 2x 1ug + 

adjuvant).  At 5 ug doses ranges from means of ≈1 in 1600 

(for to 1x 5 ug) to ≈1 in 20,000 (for 2x 5 ug + adjuvant).  

-Neutralizing antibody; at 8 weeks ranges from means of ≈1 

in 100 (for to 1x 1 ug) to ≈1 in 2000 (for 2x 1ug + adjuvant).  

At 5 ug doses ranges from means of ≈1 in 400 (for to 1x 5 

ug) to ≈1 in 2000 (for 2x 5 ug + adjuvant).  

Responses were significantly lower after UV treatment of 

the vaccine. 

-Protection against WNVNY99 challenge; 100% survival vs. 

40% survival in controls, viremia below detection, reduced 

weight loss and near complete prevention of disease and 

mortality for all formulations and doses.  

(8) 

BinJV/DENV2 

Mice: 

Female 

AG129 

2x micro-array 

patch. 

 

After 2 doses of high density microarray patch vaccination. 

-ELISA titers; IgG mean log t50 of ≈4 (significantly higher 

than i.d. vaccination with 1 ug)  

-Neutralizing antibody; mean log t50 of ≈2.5 (significantly 

better than i.d. vaccination with 1 ug). 

-Protection against challenge; 100% survival vs 0% for 

controls, >1 log reduction in viremia, up to 1 log reduction 

in serum NS1 levels.  

(9) 

BinJV/YFV17D 

Mice: 

Female  

Ifnar-/- 

2x 5 µg, 10 µg or 

20 µg of i.m. 

Plus MPLA/QS-21 adjuvant 

-50% neutralizing antibody titers at week 10, means at all 

doses ≈1 in 500 (backgrounds below detection).  

-Protection; no detectable viremia, no significant weight loss, 

and reductions in H&E detectable liver lesions. 

(10) 

BinJV/JEVNSW/22 

Mice: 

Female 

C57BL/6J 

and Ifnar-/- 

2 x 1 µg i.m 

-Neutralizing antibody titers; means at ≈1 in 500 in both 

strains (backgrounds below detection).   

-Protection against challenge; viremia undetectable in both 

mouse strains, inhibition of weight loss in Ifnar-/-mice, and 

spleen and brain titers reduced to below detection in Ifnar-/-

mice.  

(11) 

Young pigs  
Details of antibody responses and protection against 

challenge are not yet available (manuscript in preparation). 
(12) 

BinJV/WNVKUN 

4 month 

hatchling 

saltwater 

crocodiles 

2x 10 µg live  

or UV-C 

inactivated i.m. 

-Neutralizing antibodies; at 8 week mean sof ≈1 in 500 end 

point neutralization assay for live vaccine plus adjuvant 

(Advax), ≈1 in 200 live no adjuvant, UV inactivated ≈1 in 

60, UV inactivated plus adjuvant ≈1 in 100. 

-Protection against WNV skin lesions from a mean of 22 

lesions for PBS controls to no detectable lesions in all 

vaccinated groups.  

(13) 

  



Supplementary Table 3 

 

Details for Table 3. Aripo virus (ARPV), YN15-283-02 virus and Chaoyang virus chimeric vaccines 

for pathogenic orthoflaviviruses evaluated in mice 

 

Chimera Animal 
Dose, route of 

administration 

Details of vaccine induced responses and 

vaccine-mediated protection 
Ref 

ARPV/ZIKV 

Mice: 4 week 

IFNα/βR-/- 

109 genome 

copies (GC) s.c. 

-Neutralizing antibodies; PRNT80 week 4, mean of ≈1 in 

500.   

-Protection against challenge; no detectable viremia, no 

significant weight loss, compete protection from 

mortality.  

(14) 
Mice: 4 week 

C57BL/6 

-Neutralizing antibodies; PRNT80 week 4, mean of ≈1 in 

250.   

-Protection; no detectable viremia, no significant weight 

loss. 

- CD8+IFNγ+ day 35 mean ≈0.4% of splenocytes that 

were CD45+ cells (background ≈0.2), Th1 ≈0.65% 

(background ≈0.35%), Th2 ≈0.5% (background 

≈0.24%). Also significant secretion of IL-2, IFNγ and 

TNF after in vitro stimulation. 

Mice: dams 

IFNα/βR-/- 

-Neutralizing antibodies; PRNT80 day 29, mean of ≈1 in 

300.   

-Protection against ZIKV challenge of pregnant dams; no 

detectable viremia or tissue titers in dams, no significant 

weight loss or brain virus titers in neonates. 

Mice: 4 week 

C57BL/6J 
1012 GC s.c. 

-Neutralizing antibodies; PRNT50 4 weeks, mean of ≈1 in 

3500.   

-Protection; ZIKV challenged after treatment with anti-

IfnaR monoclonal antibody (MAR1-5A3), no detectable 

viremia. (Repeat expt in 6 week mice also showed no 

significant weight loss). 
(15) 

Mice: 4 week 

C57BL/6J  

pups 

Passive 

transfer 

Four week old pups borne to vaccinated dams.  

-Neutralizing antibodies in pups; PRNT50 4 weeks, mean 

of ≈1 in 2600.   

-Protection in pups; limited weight loss, no mortality and 

no detectable viremia; ZIKV challenge after MAR1-5A3 

treatment. 

Mice:  

IFNα/βR-/- 

Passive 

transfer 

After high-dose passive transfer of serum from 

vaccinated C57BL/6J mice  

-Neutralizing antibodies; PRNT50 mean of ≈1 in 450.   

-Protection; significant reduction in mortality, weight 

loss and viremia. 

Also showed that T cells play a minor role in protection. 

(16) 

YN15-283-

02/WNV 

Mice:  

C57BL/6 
3 x 106 FFU i.p. 

-ELISA antibody means titers IgG1 ≈1 in 2800, IgG2c 

≈1 in 3500 day 28.    

-Protection; significant reduction in weight loss, no 

detectable viremia and 100% survival.  

(17) 

CYV/ZIKV 

Mice: Ifnar-/- 104 FFU s.c. 

-Neutralizing antibodies; 50% neutralizing antibody titer 

day 28 mean of ≈1 in 180.  

-Protection; reduction in serum viral RNA, 100% 

survival and significant reduction in body weight loss.  

No detectable viral RNA in brain. 

(18) 

Mice: Ifnar-/- 

Multiple bites 

from CYV/ZIKV 

infected 

mosquitoes 

-Neutralizing antibodies; FRNT50 week 5 ≈1 in 200 to 1 

in 800 depending on ZIKV strain.  

-Protection; reduction in serum viral RNA, 100% 

survival and significant reduction in body weight loss.  

Also show transmission blocking activity.  

(19) 
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