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SARARAT HATTAKAM : APPLICATION OF PHAGE DISPLAY
ANTIBODY TECHNOLOGY FOR THE STUDY OF HUMAN ANTI-
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Four serotypes of Dengue virus (DENVI1-4) and Zika virus (ZIKV) are
antigenically related mosquito-borne flaviviruses, circulating in overlapping
geographical regions that represent a significant threat to global health. Infection with
one of the four DENV serotypes can cause a broad spectrum of illnesses ranging from
asymptomatic, mild disease known as dengue fever (DF) to severe, life-threatening
syndromes called dengue hemorrhagic fever/dengue shock syndrome (DHF/DSS),
while ZIKV infection is associated with microcephaly in fetuses of infected mothers
and Guillain-Barré syndrome in adults. To date, there are no safe, effective drugs
approved for clinical use, as well as the effect of prior DENV1-4 immunity on ZIKV
cross-neutralization has remained unclear. Here, we conducted a ZIKV and DENV
seroprevalence survey in 61 healthy participants (aged ranged 18-69 years) from a
DENV-endemic area Nakhon Ratchasima, Thailand. We observed 52 and 51 with
DENV and ZIKV seropositive, respectively. Notably, participants with serologically
classified secondary DENV infection (23/52, 44.23%) had strikingly higher titers and
broader reactivity of neutralizing antibodies against ZIKV and DENV heterotypes

compared with participants with primary DENV infection. These data suggest that



IV

multiple exposures to heterologous DENV prior to ZIKV provoke enduring
DENV/ZIKV cross-neutralization antibody response. This finding was implemented
for the construction of a human antibody phage display library derived from DENV
immune people, of which 40 blood samples that showed seropositive for all dengue
serotypes were used as templates for scFv genes. We identified a DENV cross-
reactive human monoclonal antibody (mAb), DV2H12 from bio-panning using
purified whole DENV?2 particle as the target. The mAb DV2H12 showed moderately
neutralization against DENV1-4; however, it significantly promoted antibody-
dependent enhancement (ADE) of DENV2 infection in AG129 mice. The epitope
mapping by bio-panning of the phage display peptide library revealed that the
antibody might recognize the DENV2 prM protein. Additionally, we studied the role
of CD4" T cells in the regulation of anti-ZIKV/DENV production using
LysMCreIfnar """ mice. Treatment of mice with a CD4" T cell-depleting Ab reduced
the plasma cell, germinal center B cell, and IgG responses to ZIKV or DENV. This
result demonstrates that CD4" T cells are required mainly for the generation of a
DENV- or ZIKV-specific humoral immune response. These findings may provide
significant implications for future vaccine design and facilitate understanding of the

pathogenesis of DENV and ZIKV infection.
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