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Extended Data Fig. 1: Neutralization profile and assessment of ZIKV immunity among naive and dengue-immune donors and with age classification.
A, Neutralization antibody profile against DENV-1 to 4 serotypes, JEV, and ZIKV among healthy (n=80) and dengue-infected febrile (DF, n=60) individuals
showing the sub-classification according to two age groups, (A, left) 20-30 years old and (A, right) 50-70 years old. An equal number of healthy (n=40 per
group) and DF individuals (n=30 per group) comprised the two age classifications. Two-fold serially-diluted plasma samples from healthy and dengue-infected
individuals were evaluated for neutralization against the prototype virus strains of DENV-1, DENV-2, DENV-3, DENV-4, JEV, and ZIKV using FRuNT. Shaded
and empty circles represent the FRUNT90 values of the healthy and DF individuals, respectively. ***, P < 0.0001; **, P < 0.001; *, P < 0.01. B,C, D,
Representative neutralization antibody profiles of donor volunteers against the DENV1-4 strains (B) and Asian or African ZIKV prototype strains (C), and Yellow
fever virus (YFV) (D), including their sub-classification according to two age groups: 20-30 (B, upper panel) and 50-70 years old (B, lower panel). Shaded and
empty circles represent the FRUNT90 values against the prototype and the recent global or Taiwan clinical isolates, respectively. Each point shows the mean of
data from two independent experiments. A nonlinear curve was generated for all antibody dilution series of each donor for all of the assays. DENV=dengue
virus; FRuNT=focus reduction microneutralization test. E, Distribution and statistical comparison of the breadth of ZIKV neutralization among the (E, left) 20-30-
year-old and (E, right) 50-70-year-old donors, which were further dichotomized according to the presence (pos) or absence (neg) of protective or high
neutralizing FRUNTOO titers against JEV, and high or low neutralizing titers against DENV. The Fisher’s exact test p-value is equal to 0.000013. In graphs a-d,
black solid horizontal bars represent the geometric mean titers (GMT) of samples analyzed within each group. FRUNT90 titer <10 was represented with 5 for
graphic display and statistical analysis. Each point shows the mean of data from two independent experiments. Shaded and empty circles represent the
FRuUNT90 values of the 20-30 years old and 50-70 years old groups, respectively.
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Extended Data Fig. 2: Flow cytometry gating strategy to identify CD19*IgDIgM-IgA- single B cells
from the PBMCs of a dengue-immune donor, KH1891. a, Gating for all single lymphocytes were based on
granularity (FSC) and size (SSC). b, Staining of mononuclear cells with fluorescently-labeled antibodies: IgD-
FITC; IgM-PE; IgA-APC; and CD19-PE-Cy7. Figures above show conventional bivariate scatterplots of side
scatter signal versus cell marker-specific antibody. Each plot is derived from the preceding gate. c,
Neutralization screening against ZIKV PRVABCS59 of 24 human monoclonal antibodies recovered from
KH1891 from small-scale expression in mammalian cells. Non- and Neutralizing activity against ZIKV are
shaded in white and blue, respectively. d,e, Characterization of purified human monoclonal antibodies
isolated from a donor with JEV and DENV immunity. The binding reactivity against virus-like particles (VLPs)
(d) and (e) neutralization activities of 11 purified huMAbs against DENV1-4, JEV, and ZIKV were measured
by ELISA and focus-reduction microneutralization test (FRuNT), respectively. Each of the VLPs were
properly titrated to obtain equimolar concentrations per well prior to use in antigen-capture ELISAs. Each
point shows the mean £ SD of data from three independent experiments. A nonlinear curve was generated
for all antibody dilution series for all of the assays. The corresponding antibody identities are shown in the
box.
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Extended Data Fig. 4: Structural model of K8b on the mD2VLP surface and Prediction of K8b orientation and
F(ab) pairing.

a, A possible binding mode of K8b-IgG1-mD2VLP complex. (a, left) side view of the complex. The full-length K8b is
shown as ribbon models (chain H is in pink and chain L is in cyan), and the glycans are shown as stick models. The
EM density (0.001 o) around the K8b-IgG1 structure is represented as a gray surface. (a, right) top view of the
complex. The full-length K8b-IgG1 is shown as transparent surface models. One icosahedral asymmetric unit is
outlined as a triangle. b, Prediction of antibody orientation and pairing. The map is rendered at a threshold of 1.2 ¢
(b, left) and 0.22 o (b, right), respectively. When the volume threshold is reduced, the connection density
between the two F(ab) molecules appears, and the two F(ab)s representing 2-fold are a pair. In all panels, the E
proteins are shown as ribbon models. The Envelope domain | (ED 1) is colored in red, domain Il (EDII) is in yellow,
and domain Il (EDIII) is in blue.
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