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Introduction

The Zika virus (ZIKV) epidemic in Brazil during 2015–2016 reshaped global understanding of 
arboviral disease by revealing the virus’s capacity for vertical transmission and its association with 
congenital abnormalities. While extensive work focused on viral neurotropism and fetal pathology, the 
immunological interface between infected mothers and their newborns has remained comparatively 
underexplored.

This commentary builds upon our recent research [1], in which paired sera from mother–newborn 
dyads collected at birth (cord blood) were analyzed to characterize the fine specificity of anti-ZIKV 
IgG responses. That study included 2 mother–newborn pairs, all IgG-positive for ZIKV, and focused 
on linear B-cell epitope recognition across the viral proteome. Here, we synthesize those findings and 
discuss their broader biological and translational implications, without presenting new experimental 
data.

Intergenerational Epitope Landscapes: What the Data Reveal

Using SPOT-synthesis peptide arrays comprising 719 overlapping peptides covering the full ZIKV 
polyprotein, the original study identified 148 ZIKV-specific linear B-cell epitopes after exclusion of 
cross-reactive regions recognized by dengue virus (DENV)-positive controls. Maternal and neonatal 
sera exhibited substantial qualitative overlap in epitope recognition (approximately 41–52%), 
particularly within the Envelope (E) and NS5 proteins.
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Despite this shared antigenic landscape, quantitative differences 
in antibody binding intensity were consistently observed between 
mothers and newborns. These findings suggest that while placental 
IgG transfer conserves which viral regions are recognized, it modulates 
the strength of their targeting. In simpler terms, antibodies cross the 
placenta and retain the same targets, but the strength of the response 
changes in the newborn.

Biological Interpretation: Immune Inheritance Across 
the Placenta

Placental transfer of maternal IgG, primarily mediated by the 

neonatal Fc receptor (FcRn) [2], is most efficient during late 
gestation and results in neonatal antibody repertoires that closely 
resemble those of the mother. However, the epitope-level differences 
observed in the original study indicate that neonatal immunity is not 
merely a passive mirror of maternal responses.

Selective transfer, differential decay rates after birth, and potential 
in utero antigen exposure may all contribute to shaping distinct 
postnatal antibody landscapes. These processes support the concept 
of immune imprinting, whereby maternal infection leaves molecular 
signatures that persist into early life and influence subsequent 
immune responsiveness [3–5].

Figure 1. Workflow for epitope-level profiling of maternal and neonatal anti-ZIKV IgG responses. Paired maternal and neonatal IgG-positive sera 
were screened using SPOT-synthesis peptide arrays containing overlapping ZIKV peptides. Reactive spots were quantified to identify linear B-cell 
epitopes, which were subsequently mapped along the viral proteome. Signal intensity distributions were analyzed to compare shared and distinct 
antigenic targets across the mother–newborn interface.

Figure 2. Overlap and divergence of maternal and neonatal IgG responses against ZIKV structural and non-structural proteins. Venn diagram 
illustrating protein-level B-cell epitope recognition profiles in paired maternal and neonatal sera. Maternal IgG responses predominantly target 
Capsid (C) and Envelope (E) epitopes, whereas neonatal responses preferentially recognize NS1 and NS5 epitopes. Shared reactivity to E and NS5 
indicates conserved antigenic targeting across the mother–newborn interface, while distinct recognition patterns (C in mothers; NS1 in neonates) 
reveal postnatal modulation of transferred immunity.
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Methodological Perspective: Why Epitope-Level 
Mapping Matters

Conventional serological assays measure antibody responses at 
the protein or whole-virus level, often obscuring fine specificity 
and cross-reactivity. Epitope-level mapping using SPOT-synthesis 
enables amino acid–resolution analysis of humoral immunity, 
allowing precise discrimination between ZIKV-specific and cross-
reactive flavivirus responses [6–8].

In the context of pregnancy, this resolution is particularly 
valuable, as it reveals how immune information is transmitted across 
generations at a molecular scale. By integrating experimental peptide 
arrays with structural predictions, the original study provided 
mechanistic insight into why certain viral regions dominate maternal 
and neonatal antibody recognition.

Translational Outlook and Conceptual Framework

The identification of ZIKV-specific epitopes has clear implications 
for improving serological diagnostics in regions where multiple 
flaviviruses co-circulate. Epitope-informed assays may reduce false 
positives arising from cross-reactive antibodies, a persistent challenge 
in flavivirus-endemic areas.

In addition, dominant and efficiently transferred epitopes, 
particularly within E and NS5, represent promising targets for 
maternal immunization strategies aimed at maximizing neonatal 
protection [2,9,10]. Figure 3 illustrates a conceptual peptide-based 
lateral flow immunoassay, intended solely as a future diagnostic 
framework; this assay has not yet been experimentally validated.

Concluding Perspective

The findings discussed here support the view that vertical 
immunity is an active and selective biological process rather than a 
simple transfer of maternal antibodies. Epitope-level mapping reveals 
how immune recognition patterns are conserved yet reshaped across 
the mother–newborn interface, offering new insight into immune 
inheritance during congenital viral infections.

By clarifying how maternal ZIKV infection imprints neonatal 
antibody landscapes, this work contributes to a broader 

understanding of developmental immunology. It provides a 
conceptual foundation for improved diagnostics and preventive 
strategies against flaviviruses.
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Figure 3. Schematic representation of the peptide-based lateral flow immunoassay used for differential detection of ZIKV- and DENV-specific IgG. 
The assay consists of a sample pad onto which maternal or neonatal serum is applied and mixed with conjugated IgG. The mixture flows laterally 
toward the test region containing immobilized ZIKV-specific peptide arrays, then to the control region coated with DENV-specific peptides and 
anti-human IgG antibodies. Binding at the ZIKV test line reflects ZIKV-specific reactivity, while binding at the control region confirms assay validity 
and detects cross-reactive or total IgG. This platform enables discrimination of ZIKV- versus DENV-directed humoral responses at the peptide level.
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