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Supplementary Figure 1. Screening of ZIKV-derived HLA-B*0702 and HLA-A*0101-restricted epitope 
candidates in Ifnar-/- HLA transgenic mice.         
IFNγ ELISPOT was performed using CD8+ T cells isolated from Ifnar-/- HLA-B*0702 transgenic mice (a and b) and Ifnar-/- 

HLA-A*0101 transgenic mice (d and e) 7 days after retro-orbital (R.O.) infection with 1×102 FFU of ZIKV strain FSS13025 
or MR766. Two independent experiments performed in triplicate were averaged and the error bars represent the SEM. The 
data are expressed as the mean number of spot forming cells (SFC) per 106 CD8+ T cells. The criteria for positivity were net 
SFC per 106 cells of >20, and a stimulation index of >2.0 when compared with the negative control. Dotted lines represent 
the cutoff value. *Indicates a positive response. All positive peptides were grouped according the corresponding ZIKV 
protein (c and f); white and black bars are the total IFNγ response of all identified positive peptides from an indicated protein; 
numbers in parentheses are the number of positive peptides in this protein. ConA denotes Concanavalin A.    



Supplementary Figure 2. Representative ICS data confirming CD8+ T cell production of IFNγ 

upon stimulation with an epitope identified via IFNγ ELISPOT.   

Splenocytes isolated from Ifnar-/- HLA-B*0702 transgenic mice and Ifnar-/- HLA-A*0101 transgenic 
mice 7 days after R.O. infection with 1×102 FFU of ZIKV strain FSS13025 or MR766 were stimulated 
with each of the 37 positive HLA-B*0702-binding peptides or 13 positive HLA-A*0101-binding 
peptides identified via IFNγ ELISPOT and then ICS assay was performed. A representative flow 
cytometric figure shows the CD3+ CD8+ T cell gate and the percentages of IFNγ+ and/or TNFα+ cells 
(a and b).   
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Supplementary Figure 3. Identification of HLA-B*0702-restricted ZIKV epitopes that are 

cross-reactive with DENV.  

Ifnar-/- HLA-B*0702 transgenic mice were infected R.O. with 2×104 FFU of DENV2 strain S221 for 7 

days. CD8+ T cells isolated from splenocytes were stimulated with each of the 37 ZIKV epitopes 

identified via IFNγ ELISPOT to perform IFNγ ELISPOT (a) and ICS assay (b). Data represent the 

average of two independent IFNγ ELISPOT experiments and two independent ICS experiments and 

are expressed as mean ± SEM. Dotted line corresponds to the cutoff value. *, P < 0.05. Two-tailed 

Mann-Whitney test. See Supplementary Tables 2 and 3 for exact n and P values. 

 

 

 

 

 

 

 

 

 

 

 

 

 



Supplementary Figure 4. Identification of ZIKV HLA-A*0101-restricted epitopes that are 

cross-reactive with DENV.  

Ifnar-/- HLA-A*0101 transgenic mice were infected R.O. with 2×104 FFU of DENV2 strain S221 for 7 

days. CD8+ T cells isolated from splenocytes were stimulated with each of the 13 ZIKV epitopes 

identified via IFNγ ELISPOT to perform ICS assay. Data  are expressed as mean ± SEM.  See 

Supplementary Tables 2 and 3 for exact n and P values. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

Supplementary Figure 5.  Representative flow cytometric data showing IFNγ+ and/or TNFα+ 

cells in peptide-immunized mice. 

Mock-immunized mice and peptide-immunized mice were challenged R.O. with 1×104 FFU of ZIKV 

FSS13025 for 3 days. Representative flow cytometric data show how CD3+ CD8+ CD44+ CD62L- T 

cells were gated and the percentages of IFNγ+ and/or TNFα+ cells in mock- (a) and peptide-immunized 

(b) mice were determined by ICS.   
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Peptides
a

Sequences
b

Conservation
c Reference 

FSS/MR766-NS2A75-84 RPALLVS F I F

DENV2-NS2A74-83 RPTFAAGLLL (21)

FSS/MR766-NS3206-215  

DENV2-NS3205-214 (21)

FSS/MR766-NS3574-582 KPRWMDARV

DENV2-NS3575-583 KPRW LDAR I (21)

FSS/MR766-NS4B426-435 RPGAFCIKVL  

DENV2-NS4B423-432   NTQFCIKVL

FSS/MR-NS5539-546 VPTGRTTW

DENV2-NS5538-545 VPT SRTTW

FSS/MR766-NS5140-149 RPRVCTKEEF

DENV2-NS5140-149 TPRMCTREEF (21)

FSS/MR-NS3188-196 LP EIVREAI

DENV2-NS3187-195 LPAIVREAI (21)

MR766-NS2A31-40 VVMILGG F SM

DENV2-NS2A31-40 VT L ITGNMS F

FSS/MR-NS2A89-99 TPRESM L LAL

DENV2-NS2A87-97 TSKELMMTT I

FSS/MR-NS3427-436 GPMPVTHASA

DENV2-NS3428-437 GPMPVTH SSA  

FSS/MR-NS4B210-220 S PNKYWNSSTA

DENV2-NS4B208-218 NPGR FWNTTI A

FSS/MR-NS561-70 APTQGSASS L

DENV2-NS561-70 TKQTGSASSM  

FSS/MR-E38-45 KPTVDIEL

DENV2-E38-45 KPTLDFEL

FSS/MR-NS3581-589 RVCSDHAAL

DENV2-NS3582-590 R I YSD PLAL

88%

c 
% shared amino acids between ZIKV and DENV2.

89%

90%

36%

50%

75%

56%

30%

Supplementary Table 1.  ZIKV/DENV cross-reactive peptides and their variants in DENV2.

a
 ZIKV peptides in bold are positive as determined via both IFNγ ELISPOT and ICS assays in DENV2-infected mice.

b 
Amino acid residues in red are conserved between ZIKV peptide and DENV2 variant.
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