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Post-transcriptional regulation of infl ammation by RNA-
binding proteins via cis-elements of mRNAs

Yutaro Uchida', Tomoki Chiba', Ryota Kurimoto' and Hiroshi
Asahara'

'Department of Systems BioMedicine, Tokyo Medical and Den-
tal University, Tokyo, Japan

In human genome, there are approximately 1,500 RNA-binding
proteins (RBPs). They can regulate mRNA stability or transla-
tional efficiency via ribosomes and these processes are known
as ‘post-transcriptional regulation’. Accumulating evidences
indicate that post-transcriptional regulation is the determinant of
the accurate levels of cytokines mRNAs. While transcriptional
regulation of cytokines mRNAs has been well studied and found
to be important for the rapid induction of mRNA and regulation
of the acute phase of inflammation, post-transcriptional regula-
tion by RBPs is essential for resolving inflammation in the later
phase, and their dysfunction may lead to severe autoimmune dis-
eases such as rheumatoid arthritis or systemic lupus erythema-
tosus. For post-transcriptional regulation, RBPs recognize and
directly bind to cis-regulatory elements in 3’ untranslated region
of mRNAs such as AU-rich or constitutive decay elements and
play various roles. In this review, we summarize the recent find-
ings regarding the role of RBPs in the regulation of inflamma-
tion.

Keywords: chronic inflammation, cis-regulatory element, post-
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MicroRNA-449b-5p suppresses cell proliferation, migration
and invasion by targeting TPDS52 in nasopharyngeal carci-
noma

Wei Yin', Lei Shi* and Yanjiao Mao'

'"Department of Radiotherapy, Hangzhou Cancer Hospital, No.
34 Yanguanxiang, Hangzhou, China, *Department of Otolaryn-
gology-Head and Neck Surgery, Shandong Provincial Hospital
Affiliated to Shandong University, Jingwuweiqi Road #324, Ji-
nan, China

Nasopharyngeal carcinoma (NPC) is an important type of head

and neck malignant cancer with geographical distribution. Mi-

croRNA-449b-5p (miR-449b-5p) is related to the development
of various cancers, while its function in NPC remains unknown.
The present study aimed to investigate the role and target gene
of miR-449b-5p in NPC. Expressions of miR-449b-5p in NPC
cell lines and clinical tissues were detected by quantitative real-
time polymerase chain reaction (QRT-PCR). Cell proliferation
was determined by MTT and colony formation assays. Migration
and invasion abilities after different treatment were evaluated by
wound healing and Transwell assays, respectively. Dual-lucif-
erase reporter assay was performed to explore the relationship
between miR-449b-5p and tumour protein D52 (TPD52). TPD52
expression was determined by qRT-PCR and western blot assay.
miR-449b-5p was significantly downregulated in NPC cell lines
and clinical tissues than the matched control. Overexpression
of miR-449b-5p inhibited proliferation, migration and invasion
of NPC cells. Dual-luciferase reporter assay indicated that miR-
449b-5p directly targeted TPD52. Furthermore, shRNA-mediat-
ed downregulation of TPD52 rectified the promotion of cell mi-
gration and invasion by miR-449b-5p inhibition. In conclusion,
the present study suggests that miR-449b-5p, as a novel tumour-
suppressive miRNA against NPC, inhibits proliferation, migra-
tion and invasion of NPC cells via inhibiting TPD52 expression.
Keywords: invasion, microRNA-449b-5p, migration, nasopha-

ryngeal carcinoma, tumour protein D52
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Multifunctional transcriptional coactivator PC4 is a global
co-regulator of p53-dependent stress response and gene regu-
lation

Priya Mondal', Suraiya Saleem’, Sweta Sikder®, Tapas K Kun-
du®, Subhas Chandra Biswas® and Siddhartha Roy’

'Department of Biophysics, Bose Institute, P1/12, CIT Scheme
VIIM, Kolkata, West Bengal, “Division of Cell Biology and
Physiology, CSIR-Indian Institute of Chemical Biology, 4, Raja
S.C. Mullick Road, Kolkata, West Bengal, *Transcription and
Disease Laboratory, Molecular Biology and Genetics Unit,
Jawaharlal Nehru Centre for Advanced Scientific Research, Ban-
galore, Karnataka, India

Human positive coactivator 4 (PC4), a multifunctional chroma-
tin-associated protein, is known to directly interact with p53 and
modulate expressions of a few p53-dependent genes. However,
the role of PC4 in p53’s myriad of other regulatory functions is
not known. The p53-PC4 interaction was selectively perturbed
by a small peptide which led to abrogation of genotoxic stress-
induced up-regulation of many p53-dependent genes and reduc-
tion of apoptosis in A549 cells. Over-expression of a PC4 point
mutant, incapable of binding p53, recapitulated many of the
effects of the peptide. Global gene expression profiling in A549
cells, upon peptide treatment, revealed PC4's involvement in the

regulation of many p53-dependent pathways, including the Hip-
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po pathway. Introduction of the peptide in neuronal cells signifi-
cantly reduced its amyloid-S-induced death. Thus, PC4 emerges
as a global co-regulator of p53 and a therapeutic target against
pathogeneses where the pS3-dependent cell death process plays
a crucial role.

Keywords: cell death, gene regulation, neuron, PC4, p53
Lipid Biochemistry

Glycosylinositol phosphoceramide-specific phospholipase D
activity catalyzes transphosphatidylation

Rumana Yesmin Hasi', Makoto Miyagi', Katsuya Morito', To-
shiki Ishikawa’, Maki Kawai-Yamada®, Hiroyuki Imai’, Tatsuya
Fukuta', Kentaro Kogure', Kaori Kanemaru*, Junji Hayashi*,
Ryushi Kawakami* and Tamotsu Tanaka'"*

'Department of Pharmaceutical Health Chemistry, Graduate
School of Biomedical Sciences, Tokushima University, 1-78-1
Shomachi, Tokushima, Japan, “Department of Environmental
Science and Technology, Graduate School of Science and En-
gineering, Saitama University, 255 Shimo-Okubo, Sakura-ku,
Saitama, Japan, *Department of Biology, Graduate School of
Natural Science, Konan University, 8-9-1 Okamoto, Higashina-
da-ku, Kobe, Japan, “Department of Bioscience and Bioindustry,
Graduate School of Technology, Industrial and Social Sciences,
Tokushima University, 2-1 Minamijosanjima-cho, Tokushima,
Japan

Glycosylinositol phosphoceramide (GIPC) is the most abundant
sphingolipid in plants and fungi. Recently, we detected GIPC-
specific phospholipase D (GIPC-PLD) activity in plants. Here,
we found that GIPC-PLD activity in young cabbage leaves cata-
lyzes transphosphatidylation. The available alcohol for this reac-
tion is a primary alcohol with a chain length below C4. Neither
secondary alcohol, tertiary alcohol, choline, serine nor glycerol
serves as an acceptor for transphosphatidylation of GIPC-PLD.
We also found that cabbage GIPC-PLD prefers GIPC containing
two sugars. Neither inositol phosphoceramide, mannosylinositol
phosphoceramide nor GIPC with three sugar chains served as
substrate. GIPC-PLD will become a useful catalyst for modifica-
tion of polar head group of sphingophospholipid.

Keywords: glycosylinositol phosphoceramide, phospholipase D,
phytoceramide 1-phosphate, sphingolipid

Biochemistry in Cell Membranes

Propofol alleviates oxidative stress via upregulating IncRNA-
TUGI1/ Brgl pathway in hypoxia/reoxygenation hepatic cells
Nuo Ming', Ha Sen Ta Na?, Jin-Ling He?, Qing-Tao Meng' and
Zhong-Yuan Xia'

'Department of Anesthesiology, Renmin Hospital of Wuhan Uni-
versity, Wuhan, Hubei Province, China, 2Department of Anesthe-

siology, Inner Mongolia Autonomous Region People’s Hospital,

Hohhot, Inner Mongolia Autonomous Region, China

Reducing oxidative stress is an effective method to prevent he-
patic ischaemia/reperfusion injury (HIRI). This study focuses
on the role of propofol on the oxidative stress of hepatic cells
and the involved IncRNA-TUG1/Brahma-related gene 1 (Brgl)
pathway in HIRI mice. The mouse HIRI model was established
and was intraperitoneally injected with propofol postcondition-
ing. Hepatic injury indexes were used to evaluate HIRI. The
oxidative stress was indicated by increasing 8-isoprostane con-
centration. Mouse hepatic cell line AMLI12 was treated with
hypoxia and subsequent reoxygenation (H/R). The targeted
regulation of IncRNA-TUG1 on Brgl was proved by RNA pull-
down, RIP (RNA-binding protein immunoprecipitation) and the
expression level of Brgl responds to silencing or overexpres-
sion of IncRNA-TUGI. Propofol alleviates HIRI and induces
the upregulation of IncRNA-TUGI in the mouse HIRI model.
Propofol increases cell viability and IncRNA-TUG1 expression
level in H/R-treated hepatic cells. In H/R plus propofol-treated
hepatic cells, IncRNA-TUGTI silencing reduces cell viability and
increased oxidative stress. LncRNA-TUG] interacts with Brgl
protein and keeps its level via inhibiting its degradation. Brgl
overexpression reverses IncRNA-TUG1 induced the reduction
of cell viability and the increase in oxidative stress. LncRNA-
TUGTI silencing abrogates the protective role of propofol against
HIRI in the mouse HIRI model. LncRNA-TUGI has a targeted
regulation of Brgl, and thereby affects the oxidative stress in-
duced by HIRI. This pathway mediates the protective effect of
propofol against HIRI of hepatic cell.

Keywords: hepatic ischaemia/reperfusion injury (HIRI), In-
cRNA-TUGI, oxidative stress, propofol

Plasmalogen mediates integration of adherens junction
Takanori Takahashi', Masanori Honsho? Yuichi Abe? and Yukio
Fujiki’

'Graduate School of Systems Life Sciences, Kyushu University,
744 Motooka, Nishi-ku, Fukuoka, Japan, *Medical Institute of
Bioregulation, Kyushu University, 3-1-1 Maidashi, Higashi-ku,
Fukuoka, Japan

Ether glycerolipids, plasmalogens are found in various mamma-
lian cells and tissues. However, physiological role of plasmalo-
gens in epithelial cells remains unknown. We herein show that
synthesis of ethanolamine-containing plasmalogens, plasmenyl-
ethanolamine (PlsEtn), is deficient in MCF7 cells, an epithelial
cell line, with severely reduced expression of alkyl-dihydroxy-
acetonephosphate synthase (ADAPS), the second enzyme in the
PIsEtn biosynthesis. Moreover, expression of ADAPS or supple-
mentation of PIsEtn containing C18-alkenyl residue delays
the migration of MCF7 cells as compared to that mock-treated
MCEF7 and Cl6-alkenyl-PlsEtn-supplemented MCF7 cells.

Localization of E-cadherin to cell-cell junctions is highly aug-
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mented in cells containing C18-alkenyl-PlsEtn. Together, these
results suggest that PIsEtn containing C18-alkenyl residue plays
a distinct role in the integrity of E-cadherin-mediated adherens
junction.

Keywords: adherens junction, cell migration, epithelial cells,

peroxisome, plasmalogen
Biochemistry in Diseases and Aging

Cooperative action of APJ and a1A-adrenergic receptor in
vascular smooth muscle cells induces vasoconstriction
Katsumasa Nagano', Chulwon Kwon?, Junji Ishida', Tatsuo
Hashimoto'?, Jun-Dal Kiml, Nana Kishikawa*, Mei Murao’,
Kenjiro Kimura®, Yoshitoshi Kasuya’, Sadao Kimura’, Yi-Ching
Chen®, Hirotsugu Tsuchimochi’, Mikiyasu Shirai’, James T Pear-
son®’ and Akiyoshi Fukamizu''’

'Life Science Center for Survival Dynamics, Tsukuba Advanced
Research Alliance, University of Tsukuba, 1-1-1 Tennodai,
Tsukuba, Ibaraki, Japan, *Graduate School of Life and Environ-
mental Sciences, University of Tsukuba, 1-1-1 Tennodai, Tsu-
kuba, Ibaraki, Japan, *Department of Molecular Pharmacology
and Neurobiology, Yokohama City University Graduate School
of Medicine, 3-9 Fukuura, Kanazawa-ku, Yokohama, Japan,
‘College of Agro-biological Resource Sciences, University of
Tsukuba, 1-1-1 Tennodai, Tsukuba, Ibaraki, Japan, *Division of
Nephrology and Hypertension, St. Marianna University School
of Medicine, 2-16-1 Sugao, Miyamae-ku, Kawasaki, Japan, To-
kyo Takanawa Hospital, 3—10-11 Takanawa, Minato-ku, Tokyo,
Japan, "Department of Biochemistry and Molecular Pharmacol-
ogy, Graduate School of Medicine, Chiba University, 1-8-1 Ino-
hana, Chuo-ku, Chiba, Japan, $Cardiovascular Program, Monash
Biomedicine Discovery Institute and Department of Physiology,
Monash University, Clayton, Australia, “Department of Cardiac
Physiology, National Cerebral and Cardiovascular Center Re-
search Institute, 5-7-1 Fujishirodai, Suita-shi, Osaka, Japan,
"“The World Premier International Research Center Initiative
(WPI), International Institute for Integrative Sleep Medicine,
University of Tsukuba, 1-1-1 Tennodai, Tsukuba, Ibaraki, Japan
The apelin receptor (APJ), a receptor for apelin and elabela/
apela, induces vasodilation and vasoconstriction in blood ves-
sels. However, the prolonged effects of increased APJ-mediated
signalling, involving vasoconstriction, in smooth muscle cells
have not been fully characterized. Here, we investigated the va-
soactive effects of APJ gain of function under the control of the
smooth muscle actin (SMA) gene promoter in mice. Transgenic
overexpression of APJ (SMA-APJ) conferred sensitivity to blood
pressure and vascular contraction induced by apelin adminis-
tration in vivo. Interestingly, ex vivo experiments showed that
apelin markedly increased the vasoconstriction of isolated aorta
induced by noradrenaline (NA), an agonist for a- and f-adrener-

gic receptors, or phenylephrine, a specific agonist for o 1-adren-
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ergic receptor (a1-AR). In addition, intracellular calcium influx
was augmented by apelin with NA in HEK293T cells expressing
APJ and a1A-AR. To examine the cooperative action of APJ
and a1A-AR in the regulation of vasoconstriction, we devel-
oped a1A-AR deficient mice using a genome-editing technique,
and then established SMA-APJ/a.1A-AR-KO mice. In the latter
mouse line, aortic vasoconstriction induced by a specific agonist
for a1A-AR, A-61603, were significantly less than in SMA-APJ
mice. These results suggest that the APJ-enhanced response re-
quires a1 A-AR to contract vessels coordinately.

Keywords: apelin, APJ, a I A-AR, vasoconstriction, GPCRs
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Production and characterization of monoclonal antibodies
against the DNA binding domain of the RE1-silencing tran-
scription factor

Karen Cortés-Sarabia', Yolanda Medina-Flores?, Luz Del Car-
men Alarcén-Romero', Olga Mata-Ruiz?, Amalia Vences-
Velazquez', Hugo Alberto Rodriguez-Ruiz', Jestis Valdés® and
Carlos Ortufio-Pineda’

'Facultad de Ciencias Quimico Biologicas, Universidad Auténo-
ma de Guerrero, Av. Lazaro Cardenas s/n, Chilpancingo, Guer-
rero, “Instituto de Diagnéstico y Referencia Epidemiolégicos “Dr.
Manuel Martinez Béez”, Francisco de P. Miranda 177, Lomas de
Plateros, Ciudad de México *Departamento de Bioquimica, Cen-
tro de Investigacion y Estudios Avanzados del Instituto Politéc-
nico Nacional, Av. Instituto Politécnico Nacional, 2508, Ciudad
de México, México

The use of monoclonal antibodies for the detection of cellular
biomarkers during carcinogenesis provides new strategies for
cancer diagnosis or prognosis in patients. Loss of the Restrictive
Element 1-Silencing Transcription (REST) factor has been ob-
served in previous molecular and immunological approaches in
aggressive breast cancer, small cell lung cancer, liver carcinoma,
and colo-rectal cancer; however, for clinic diagnosis, monoclo-
nal antibodies for REST recognition are unavailable. The goal of
this work was to design, produce and characterize monoclonal
antibodies against the REST DNA binding damain (DBD) that
would be suitable for immunoassays. We searched for conserved
domains, and immunogenic and antigenic sites in the REST
structure via in silico analysis. For mice immunization, we used
a recombinant REST DBD purified by affinity chromatogra-
phy, and then Hybridomas were generated by mouse spleen
fusion with myeloma cells. Finally, for monoclonal antibody
characterization, we performed enzyme-linked immunosorbent
(ELISA), western blot, dot blot, immunocytochemistry (ICC)
and immunoprecipitation assays. Results showed that the DBD
is conserved in REST isoforms and contains immunogenic and

antigenic sites. We generated three clones producing monoclonal
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antibodies against REST DBD, one of them specifically recog-
nized native REST and was suitable for ICC in samples from
patients.

Keywords: DNA binding domain, immunoassays, monoclonal
antibodies, NRSF, REST
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Deciphering the anti-Parkinson’s activity of sulphated
polysaccharides from Chlamydomonas reinhardtii on the
a-Synuclein mutants A30P, AS3T, E46K, ES7K and E35K
Gitanjali P Panigrahi', Ankita R Rane', Sirisha L Vavilala' and
Sinjan Choudhary'

'"UM-DAE Centre for Excellence in Basic Sciences, University
of Mumbai, Vidhyanagri Campus, Kalina, Mumbai 400098, India
Parkinsonism-linked mutations in alanine and glutamic acid
residues of the pre-synaptic protein a-Synuclein (a-Syn) affect
specific tertiary interactions essential for stability of the native
state and make it prone to more aggregation. Many of the cur-
rently available drugs used for the treatment of Parkinson’s dis-
ease (PD) are not very effective and are associated with multiple
side effects. Recently, marine algae have been reported to have
sulphated polysaccharides which offers multiple pharmaceuti-
cal properties. With this background, we have isolated sulphated
polysaccharides from Chlamydomonas reinhardtii (Cr-SPs) and
investigated their effects on inhibition of fibrillation/aggrega-
tion of a-Syn mutants through a combination of spectroscopic
and microscopic techniques. The kinetics of a-Syn fibrillation
establishes that Cr-SPs are very effective in inhibiting fibrilla-
tion of a-Syn mutants. The morphological changes associated
with the fibrillation/aggregation process have been monitored
by transmission electron microscopy. Sodium dodecyl sulphate-
polyacrylamide gel electrophoresis gel image suggests that Cr-
SPs increase the amount of soluble protein after completion of
the fibrillation/aggregation process. The circular dichroism re-
sults showed that Cr-SPs efficiently delay the conversion of na-
tive protein into S-sheet-rich structures. Thus, the current work
has considerable therapeutic implications towards deciphering
the potential of Cr-SPs to act against PD and other protein aggre-
gation-related disorders.

Keywords: fibrillation inhibition, Parkinson’s disease, sulphated

polysaccharides, therapeutics, a-Synuclein mutants

Structural and functional characterization of a glycoside hy-
drolase family 3 #-N-acetylglucosaminidase from Paenibacil-
lus sp. str. FPU-7

Takafumi Itoh', Tomomitsu Araki', Tomohiro Nishiyama', Takao
Hibi' and Hisashi Kimoto'

'Department of Bioscience and Biotechnology, Fukui Prefectural
University, 4-1-1 Matsuokakenjyoujima, Eiheiji-cho, Yoshida-
gun, Fukui 910-1195, Japan

Chitin, a f-1,4-linked homopolysaccharide of N-acetyl-D-glu-
cosamine (GIcNAc), is one of the most abundant biopolymers
on Earth. Paenibacillus sp. str. FPU-7 produces several differ-
ent chitinases and converts chitin into N,N’-diacetylchitobiose
((GlecNAc),) in the culture medium. However, the mechanism
by which the Paenibacillus species imports (GlcNAc), into the
cytoplasm and divides it into the monomer GIcNAc remains
unclear. The gene encoding Paenibacillus -N-acetyl-D-glucos-
aminidase (PsNagA) was identified in the Paenibacillus sp. str.
FPU-7 genome using an expression cloning system. The deduced
amino acid sequence of PsNagA suggests that the enzyme is a
part of the glycoside hydrolase family 3 (GH3). Recombinant
PsNagA was successfully overexpressed in Escherichia coli and
purified to homogeneity. As assessed by gel permeation chro-
matography, the enzyme exists as a 57-kDa monomer. PsNagA
specifically hydrolyses chitin oligosaccharides, (GIcNAc),_4,
4-nitrophenyl N-acetyl p-D-glucosamine (pNP-GIcNAc) and
pNP-(GlcNAc), 4, but has no detectable activity against 4-nitro-
phenyl p-D-glucose, 4-nitrophenyl p-D-galactosamine and col-
loidal chitin. In this study, we present a 1.9 A crystal structure of
PsNagA bound to GlcNAc. The crystal structure reveals struc-
tural features related to substrate recognition and the catalytic
mechanism of PsNagA. This is the first study on the structural
and functional characterization of a GH3 f-N-acetyl-D-glucosa-
minidase from Paenibacillus sp.

Keywords: p-N-acetylglucosaminidases, chitin, chitinolytic bac-
teria, glycoside hydrolase family 3, Paenibacillus sp. str. FPU-7
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Observation of unexpected molecular binding activity for
Mu phage tail fibre chaperones

Kohei Sakai', Takuma Iwazaki', Eiki Yamashita®, Atsushi Nak-
agawa’, Fumiya Sakuraba', Atsushi Enomoto', Minoru Inagaki’
and Shigeki Takeda'

'Faculty of Science and Technology, Division of Molecular Sci-
ence, Gunma University, 1-5-1 Tenjin-cho, Kiryu, Gunma 376-
8515, Japan, Institute for Protein Research, Osaka University,
3-2 Yamada-oka, Suita, Osaka 565-0871, Japan, *Department
of Life Science, Faculty of Bioresources, Mie University, 1577
Kurima-machiya, Tsu, Mie 514-8507, Japan

In the history of viral research, one of the important biological

features of bacteriophage Mu is the ability to expand its host
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range. For extending the host range, the Mu phage encodes two
alternate tail fibre genes. Classical amber mutation experiments
and genome sequence analysis of Mu phage suggested that gene
products (gp) of geneS (gpS = gp49) and gene S’ (gpS’ = gp52)
are tail fibres and that gene products of geneU (gpU = gp50) and
geneU’ (gpU' = gp51) work for tail fibre assembly or tail fibre
chaperones. Depending on the gene orientation, a pair of genes
49-50 or 52-51 is expressed for producing different tail fibres
that enable Mu phage to recognize different host cell surface.
Since several fibrous proteins including some phage tail fibres
employ their specific chaperone to facilitate folding and prevent
aggregation, we expected that gpS0 or gp51 would be a specific
chaperone for gp49 and gp52, respectively. However, heterolo-
gous overexpression results for gp49 or gp52 (tail fibre subunit)
together with gp51 and gp50, respectively, were also effective in
producing soluble Mu tail fibres. Moreover, we successfully pu-
rified non-native gp49-gp51 and gp52-gp50 complexes. These
facts showed that gp50 and gp51 were fungible and functional
for both gp49 and gp52 each other.

Keywords: bacteriophage, tail fibre, chaperone, binding specificity
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Characterization of six recombinant human RNase H2 bear-
ing Aicardi-Goutiéres syndrome causing mutations

Takuto Nishimura', Misato Baba', Saori Ogawa', Kenji Kojima',
Teisuke Takita', Robert J Crouch” and Kiyoshi Yasukawa'
'Division of Food Science and Biotechnology, Graduate School
of Agriculture, Kyoto University, Oiwakecho, Kitashirakawa,
Sakyoku, Kyoto 606-8502, Japan, *Section on Formation of
RNA, Division of Developmental Biology, Eunice Kennedy
Shriver National Institute of Child Health and Human Develop-
ment, National Institutes of Health, Bethesda, MD 20892, USA
Mammalian RNase H2 is a heterotrimeric enzyme consisting of
one catalytic subunit (A) and two accessory subunits (B and C).
RNase H2 is involved in the removal of a single ribonucleotide
embedded in genomic DNA and removal of RNA of RNA/DNA
hybrids. In humans, mutation of the RNase H2 gene causes a
severe neuroinflammatory disorder Aicardi-Goutiéres syndrome
(AGS). Here, we examined the activity and stability of six re-
combinant human RNase H2 variants bearing one AGS-causing
mutation, A-G37S (Gly37 in the A subunit is replaced with Ser),
A-N2121, A-R291H, B-A177T, B-V185G, or C-R69W. The ac-
tivity of A-G37S was 0.3-1% of that of the wild-type RNase H2
(WT), while those of other five variants were 51-120%. In cir-
cular dichroism measurement, the melting temperatures of vari-
ants were 50-53°C, lower than that of WT (56°C). These results
suggested that A-G37S had decreased activity and stability than
WT, while other five variants had decreased stability but retained
activity. In gel filtration chromatography of the purified enzyme
preparation, WT migrated as a heterotrimer, while A-R291H

837

eluted in two separate peaks containing either the heterotrimer or
only the A subunit, suggesting that some AGS-causing mutations
affect the heterotrimer-forming stability of RNase H2.
Keywords: activity, AGS, human RNase H2, mutation, stability
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Gene expression profi ling of the bone trabecula in patients
with osteonecrosis of the femoral head by RNA sequencing
Haobo Bai'?, Tingmei Chen’, Qian Lu’, Weiwen Zhu' and Jian
Zhang'

'Department of Orthopedics, The First Affiliated Hospital of
Chongqing Medical University, 1 Yi Xue Yuan Road, Yu Zhong
District, Chongqing 400016, China, *Key Laboratory of Diag-
nostic Medicine Designated by the Ministry of Education, Col-
lege of Laboratory Medicine, Chongqing Medical University,
1 Road Yixueyuan, Yuzhong District, Chongqing 400016, China,
*Heart Centre, the Children’s Hospital of Chongging Medical
University, 136 Zhongshan Er Road, Yu Zhong District, Chongg-
ing 400016, China

Early diagnosis and treatment of osteonecrosis of the femoral
head (ONFH) is challenging. Bone trabecula play a vital role in
the severity and progression of ONFH. In the present study, the
investigators used gene expression profiling of bone trabecula
to investigate gene alterations in ONFH patients. Osteonecrotic
bone trabecula (ONBT) such as necrosis, fibrosis, and lacuna
were confirmed by histological examination in the patients.
The adjacent ‘normal’ bone trabecula (ANBT) did not show
any pathological changes. Gene sequencing data revealed that
although ANBT showed no significant histological changes,
alteration of mRNA profiling in ANBT was observed, similar to
that in ONBT. Our results indicated that the alteration of mRNA
profiling in ANBT may cause normal bone tissue to develop
into necrotic bone. RNA-seq data indicated that 2,297 differen-
tially abundant mRNAs were found in the ONBT group (1,032
upregulated and 1,265 downregulated) and 1,523 differentially
abundant mRNAs in the ANBT group (744 upregulated and 799
downregulated) compared with the healthy control group. Gene
ontology (GO) enrichment analysis suggested that fatty acid me-
tabolism and degradation were the main zones enriched with dif-
ferentially expressed genes (DEG). Kyoto encyclopedia of genes
and genomes (KEGG) pathway enrichment analysis indicated
that peroxisome proliferator-activated receptor y (PPAR-y) path-
way was the most significantly regulated pathway. Lipocalin-2
(LCN2), an osteoblast-enriched secreted protein, was signifi-
cantly decreased in ONBT suggesting that downregulation of
LCN2 might affect lipid metabolism and lead to hyperlipidemia,
and thus promote pathogenesis of ONFH.

Keywords: lipid metabolism, Lipocalin-2, osteonecrosis of the

femoral head, RNA seq, trabecula bone
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Molecular Genetics

miR-211-5p contributes to chondrocyte differentiation by
suppressing Fibulin-4 expression to play a role in osteoar-
thritis

Hao Liu' and Jun Luo®

Department of Neurology, the Second Affiliated Hospital of
Nanchang University, 1 Minde Road, 'East Lake District, Nan-
chang 330006, Jiangxi, China, Department of Rehabilitation,
the Second Affiliated Hospital of Nanchang University, 1 Minde
Road, East Lake District, Nanchang 330006, Jiangxi, China
MicroRNAs (miRNAs) serve as key regulators in human dis-
orders. Previous research reported that miR-211-5p is down-
regulated in osteoarthritis (OA) and that Fibulin-4 inhibits
chondrocyte differentiation. However, the role of miR-211-5p
in the development of OA has not been clarified, and its down-
stream target has not been studied. This study aimed to explore
the effect of miR-211-5p on chondrocyte differentiation and its
influence on OA pathogenesis, as well as the interaction between
miR-211-5p and Fibulin-4. In this study, we found that miR-211-
Sp is significantly down-regulated in articular cartilage tissues
in an OA rat model, whereas it is clearly up-regulated during
chondrocyte differentiation of ATDCS5 cells. Silencing miR-
211-5p in ATDCS cells had an adverse effect on chondrocyte
differentiation. Fibulin-4 was identified as a target of miR-211-
5p, and miR-211-5p participated in chondrocyte differentiation
by negatively regulating Fibulin-4 expression. In the OA rat
model, miR-211-5p overexpression facilitated chondrocyte dif-
ferentiation, along with the reduced pro-inflammatory cytokines
level and the level of proteinases responsible for cartilage matrix
degradation. In summary, miR-211-5p promotes chondrocyte
differentiation by negatively regulating Fibulin-4 expression,
and represses the expression of pro-inflammatory cytokines and
proteinases responsible for cartilage matrix degradation in OA.
miR-211-5p may serve as a promising target for OA treatment.
Keywords: chondrocyte differentiation, Fibulin-4, miR-211-5p,

osteoarthritis, pro-inflammatory cytokines

CELL
Cell Death

miR-324-5p upregulation potentiates resistance to cisplatin
by targeting FBXO11 signalling in non-small cell lung cancer
cells

Zhichang Ba', Yufei Zhou®, Zhaoyang Yang®, Jianyu Xu® and Xi-
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Dysregulation of microRNAs (miRNAs) plays a key role dur-
ing the pathogenesis of chemoresistance in lung cancer (LCa).
Previous study suggests that miR-324-5p may serve as a unique
miRNA signature for LCa, but its role and the corresponding
molecular basis remain largely explored. Herein, we report that
miR-324-5p expression was significantly increased in cisplatin
(CDDP)-resistant LCa tissues and cells, and this upregulation
predicted a poor post-chemotherapy prognosis in LCa patients.
miR-324-5p was further shown to impact CDDP response: Ec-
topic miR-324-5p expression in drug-naive LCa cells was suffi-
cient to attenuate sensitivity to CDDP and to confer more robust
tumour growth in CDDP-challenged nude mice. Conversely,
ablation of miR-324-5p expression in resistant cells effectively
potentiated CDDP-suppressed cell growth in vitro and in vivo.
Using multiple approaches, we further identified the tumour
suppressor FBXOT11 as the direct down-stream target of miR-
324-5p. Stable expression of FBXO11 could abrogate the pro-
survival effects of miR-324-5p in CDDP-challenged LCa cells.
Together, these findings suggest that miR-324-5p upregulation
mediates, at least partially, the CDDP resistance by directly tar-
geting FBXO11 signalling in LCa cells. In-depth elucidation of
the molecular basis underpinning miR-324-5p action bears po-
tential implications for mechanism-based strategies to improve
CDDP responses in LCa.
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ZBTB7A promotes migration, invasion and metastasis of hu-
man breast cancer cells through NF-xB-induced epithelial-
mesenchymal transition in vitro and in vivo
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It has been generally confirmed that zinc finger and BTB domain
containing 7A (ZBTB7A) plays an important role in the occur-
rence and progression of malignant tumours, but the promotion
or inhibition effect is related to tumour type. The mechanism
between ZBTB7A and breast cancer is not well understood, so
further research is needed. In this study, we first investigated the
expression of ZBTB7A in tissue samples of clinical breast cancer
patients, MDA-MB-231, MCF-7 and MCF-10A cells. Second,
we overexpressed the ZBTB7A in MCF-7 cells and silenced the
ZBTB7A in MDA-MB-231 cells using lentivirus transfection
technology, respectively, and verified the effect of ZBTB7A on

migration and invasion of breast cancer cell lines through in
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vitro cell function experiments, such as wound-healing assay,
migration and invasion assay, quantitative real time reverse
transcriptase (QRT-PCR) and western blot. Then, the correlation
between the above influences, epithelial-mesenchymal transi-
tion (EMT) and NF-xB was analysed. Finally, in vivo tumour
transplantation model in nude mice was established to verified
the effect of ZBTB7A on metastasis of breast cancer MDA-
MB-231 cells. In conclusion, ZBTB7A is highly expressed in
cancer tissue, breast cancer cell line MDA-MB-231 and MCF-7.
Meanwhile, the high expression of ZBTB7A may promote cell
migration, invasion and tumour metastasis, which may be related
to EMT events by regulating NF-«B.

Keywords: breast cancer, EMT, NF-xB, ZBTB7A
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Preparation of single-chain Fv antibodies in the cytoplasm
of Escherichia coli by simplifi ed and systematic chaperone
optimization
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A single-chain variable fragment (scFv) antibody is a recom-
binant protein in which a peptide linker connects the variable
regions of the heavy chain and light chain. Due to its smaller
molecular size, an scFv can be expressed using Escherichia coli.
The presence of two disulphide bonds in the molecule often
prevents expression of correctly folded scFv in the E. coli cyto-
plasm, making a refolding process necessary to regenerate scFv
activity. The refolding process is time-consuming and requires
large amounts of expensive reagents, such as guanidine hydro-
chloride, L-arginine and glutathione. Here, to conveniently ob-
tain scFv proteins, we devised a simple and systematic method
to optimize the co-expression of chaperone proteins and to com-
bine them with specially engineered E. coli strains that permit
the formation of stable disulphide bonds within the cytoplasm.
Several scFv proteins were successfully obtained in a soluble
form from E. coli cytoplasm. Thermal denaturation experiments
and/or surface plasmon resonance measurements revealed that
the thus-obtained scFvs possessed a stable tertiary structure and
antigen-binding activity. The combined use of engineered E.
coli with the simplified and systematic chaperone optimization
can be useful for the production of scFv proteins.
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