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Subversion of Innate Defenses by the Interplay between DENV and
Pre-Existing Enhancing Antibodies: TLRs Signaling Collapse

Naphak Modhiranr, Siripen Kalayanaroojz, Sukathida Uboh'

Background: The phenomenon of antibody dependent enhancement as a major determinant that exacerbates
disease severig in DENV infections is well accepted. While the detailed mechanism of antibody enhanced
disease severig is unclear, evidence suggests that it is associated with both increased DENV infec{ivity and
suppression of the type I IFN and proinflammatory cytokine responses. Therefore, it is imperative for us to
understand the intracell u lar mechanisms altered
during ADE infection to decipher the mechanism of severe pathogenesis.

Methodology/Principal Findings: In this present work, qRT-PCR, immunoblotting and gene array analysis
were conductedto determine whether DENV-antibody complex infection exerts a suppressive effect on the
expression and/or function ofthe pathogen recognition pattems, focusing on the TlR-signaling pathway. We
show here that FccRl and FccRlla synergistically facilitated entry of DENV-antibody complexes into monocytic
THP-I cells. Ligation between DENV-antibody complexes and FcR not only down regulated TLRs gene
expression but also up regulated SARM, TANK and negativeregulators of the NF-kB pathway, resulting in
suppression of innate responses but increased viral production. These results were confirmed by blocking with
anti-FccRl or anti-FccRlla antibodies which reduced viral production, upregulated IFN-b synthesis, and
increased gene expression in the TlRdependent signaling pathway. The negative impact of DENV-ADE
infection on the TLRdependent pathway was strongly supported by gene array screening which revealed that
both MyDSSdependent and independent signaling molecules were down regulated during DENV-ADE
infection. lmportantly, the same phenomenon was seen in PBMC of secondary DHF/DSS patients but not in
PBMC of DF patients.

Conclusions/significance: Our present work demonstrates the mechanism by which DENV uses pre-existing
immune mediators to defeat the principal activating pathway of innate defense resulting in suppression of an
anay of innate immune responses. Interestingly, this phenomenon specifically occurred during the severe form
of DENV infection but not in the mild form of disease.
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