Abstract

Dengue virus (DENV), an ~10.7-kb positive-sense RNA virus, is the most common arthropod-
communicated pathogen in the world. Despite dengue’s clear epidemiological importance, mechanisms for its
replication remain elusive. Recently, we have identified a consensus RNA promoter sequence in the SL element
in the 3"-UTR of viral genome. This RNA element is specifically recognized by the viral non-structural protein 5
(NS5), which is an exclusive viral RNA-dependent RNA polymerase or RdRp, in viral replication cycle in infected
cells. We utilized this robust interaction to establish a new experimental method for analyzing in vivo global
interaction of host-pathogen, so-called PAR-CLIP (Photoactivatable- Ribonucleoside-Enhanced Crosslinking and
Immunoprecipitation). In the first stage, we developed a novel recombinant DENV that contains a TAP (tandem-
affinity purification) -tag epitope including an octahistidine (8xHis) tag followed by a FLAG tag inside the
methyltransferase (MTase) domain of the NS5 protein. We showed that this engineered, tagged (et) DENV was
infective in several human cell lines and the tags were stable over multiple viral passages, suggesting negligible
structural and functional disturbance of NS5. This is so far the first report of stable, infectious tagged DENV. In
the mid stage of the project, we performed a large-scale production of etDENV, and further provided proof-of-
concept for the use of rationally tagged virus by revealing a high confidence NS5 interaction network in human
hepatic cells. Our analysis uncovered previously unrecognized hnRNP complexes and several low-abundance
fatty acid metabolism genes, which have been implicated in viral life cycle. Our study has set a new standard
for investigation of host-flavivirus interaction. In the last term of the study, we have completed the PAR-CLIP
procedure and explored the global interactome of DENV RNA genome with the human factors for the first time.
The results revealed uncharacterized complexes involved in interaction with viral RNA such as RNA processing,
MCM complex, and chaperones. Although essential roles played by these human complexes in DENV replication
definitely require further study to complete the full picture, this work, for the first time, provided mean of
investigation and two interactome layers of DENV RNA and NS5 with human proteome. Our results suggest host-

pathogen interaction is more prevalent but shaped than earlier believed.
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