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SEC14L2 enables pan-genotype HCV replication in cell culture
Mohsan Saeed, Ursula Andreo, Hyo-Young Chung, Christine Espiritu, Andrea D. Branch,
Jose M. Silva & Charles M. Rice. Nature. August 2015, Volume 524, pp 471-475.

Since its discovery in 1989, efforts to grow clinical isolates of the hepatitis C virus (HCV)

in cell culture have met with limited success. Only the JFH-1 isolate has the capacity to
replicate efficiently in cultured hepatoma cells without cell culture-adaptive mutations. We
hypothesized that cultured cells lack one or more factors required for the replication

of clinical isolates. To identify the missing factors, we transduced Huh-7.5 human
hepatoma cells with a pooled lentivirus-based human complementary DNA (cDNA) library,
transfected the cells with HCV subgenomic replicons lacking adaptive mutations,

and selected for stable replicon colonies. This led to the identification of a single cDNA,
SEC14L2, that enabled RNA replication of diverse HCV genotypes in several hepatoma cell
lines. This effect was dose-dependent, and required the continuous presence of SEC14L2.
Full-length HCV genomes also replicated and produced low levels of infectious virus.
Remarkably, SEC14L2-expressing Huh-7.5 cells also supported HCV replication following
inoculation with patient sera. Mechanistic studies suggest that SEC14L2 promotes HCV
infection by enhancing vitamin E-mediated protection against lipid peroxidation. This
provides a foundation for development of in vitro replication systems for all HCV

isolates, creating a useful platform to dissect the mechanisms by

which cell culture-adaptive mutations act.

o= i & o http://www.nature.com/nature/journal/v524/n7566/pdf/nature14899.pdf
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$8 P : Chondroitin sulfate-polyethylenimine copolymer-coated superparamagnetic iron oxide
nanoparticles as an efficient magneto-gene carrier for microRNA-encoding plasmid
DNA delivery

i't'-%f : Lo, Yu-Lun; Chou, Han-Lin; Liao, Zi-Xian; Huang, Shih-Jer; Ke, Jyun-Han; Liu,


http://www.nature.com/nature/journal/v524/n7566/pdf/nature14899.pdf

Yu-Sheng; Chiu, Chien-Chih; Wang, Li-Fang. Nanoscale. 2015, Volume 7, Issue 18, pp
8554-8565.
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MicroRNA-128 (miR-128) is an attractive therapeutic molecule with powerful glioblastoma
regulation properties. However, miR-128 lacks biological stability and leads to poor delivery
efficacy in clinical applications. In our previous study, we demonstrated two effective
transgene carriers, including polyethylenimine (PEI)-decorated superparamagnetic iron
oxide nanoparticles (SPIONs) as well as chemically-conjugated chondroitin
sulfate-PEl copolymers (CPs). In this contribution, we report optimized conditions
for coating CPs onto the surfaces of SPIONs, forming CPIOs, for magneto-gene delivery
systems. The optimized weight ratio of the CPs and SPIONs is 2 : 1, which resulted in the
formation of a stable particle as a good transgene carrier. The hydrodynamic diameter of the
CPIOs is similar to 136 nm. The gel electrophoresis results demonstrate that the weight ratio
of CPIO/DNA required to completely encapsulate pDNA is = 3. The in vitro tests of
CPIO/DNA were done in 293 T, CRL5802, and U87-MG cells in the presence and absence
of an external magnetic field. The magnetofection efficiency of CPIO/DNA was
measured in the three cell lines with or without fetal bovine serum (FBS). CPIO/DNA
exhibited remarkably improved gene expression in the presence of the
magnetic field and 10% FBS as compared with a gold non-viral standard, PEI/DNA,
and a commercial magnetofection reagent, PolyMag/DNA. In addition, CPIO/DNA
showed less cytotoxicity than PEI/DNA and PolyMag/DNA against the three cell lines. The
transfection efficiency of the magnetoplex improved significantly with an
assisted magnetic field. In miR-128 delivery, a microRNA plate array and fluorescence in
situ hybridization were used to demonstrate that CPIO/pMIRNA-128 indeed expresses more
miR-128 with the assisted magnetic field than without. In a biodistribution test,
CPIO/Cy5-DNA showed higher accumulation at the tumor site where an external magnet is
placed nearby.

4% P : Recent trends in nanomaterial-based microanalytical systemsfor the speciation of trace
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elements: A critical review
—'ﬁ : Tseng, Wei-Chang; Hsu, Keng-Chang; Shiea, Christopher Stephen; Huang, Yeou-Lih.
Analytica Chimica Acta. July 2015, Volume 884, pp 1-18.
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Trace element speciation in biomedical and environmental science has gained increasing
attention over the past decade as researchers have begun to realize its importance in
toxicological studies. Several nanomaterials, including titanium dioxide nanoparticles



(nano-TiO2), carbon nanotubes (CNTSs), and magnetic nanoparticles (MNPs), have been
used as sorbents to separate and preconcentrate trace element species prior to detection
through  mass  spectrometry  or  optical  spectroscopy.  Recently, these
nanomaterial-based speciation techniques have been integrated with microfluidics to
minimize sample and reagent consumption and simplify analyses. This review provides
a critical look into the present state and recent applications of
nanomaterial-based microanalytical systems in the speciation of trace elements. The
adsorption and preconcentration efficiencies, sample volume requirements, and detection
limits of these nanomaterial-based speciation techniques are detailed, and their applications
in environmental and biological analyses are discussed. Current perspectives and future
trends into the increasing use of nanomaterial-based microfluidic techniques for trace
element speciation are highlighted. (C) 2015 Elsevier B.V. All rights reserved.
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