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Efferocytosis during myocardial infarction

Chikashi Yoshimura', Akiomi Nagasakal, Hitoshi Kurose' and
Michio Nakaya'?

'Department of Pharmacology and Toxicology, Graduate School
of Pharmaceutical Sciences, Kyushu University, 3-1-1 Maid-
ashi, Higashi-ku, Fukuoka 812-8582, Japan, ’AMED-PRIME,
Japan Agency for Medical Research and Development, Tokyo
100-0004, Japan

Myocardial infarction is one of the major causes of death world-
wide. Many heart cells die during myocardial infarction through
various processes such as necrosis, apoptosis, necroptosis,
autophagy-related cell death, pyroptosis and ferroptosis. These
dead cells in infarcted hearts expose the so-called ‘eat-me’ sig-
nals, such as phosphatidylserine, on their surfaces, enhancing
their removal by professional and non-professional phagocytes.
Clearance of dead cells by phagocytes in the diseased hearts
plays a crucial role in the pathology of myocardial infarction
by inhibiting the inflammatory responses caused by the leakage
of contents from dead cells. This review focuses on the rapidly
growing understanding of the molecular mechanisms of dead
cell phagocytosis, termed efferocytosis, during myocardial in-
farction, which contributes to the pathophysiology of myocardial
infarction.
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MicroRNA-448 targets SATBI1 to reverse the cisplatin resis-
tance in lung cancer via mediating Wnt/f-catenin signalling
pathway

Mei-Ying Ning', Zhao-Lin Cheng' and Jing Zhao'

'"Department of Pharmacy, Cangzhou Central Hospital, No.16
Xinhua West Road, Yunhe District, Cangzhou 061001, China
This study aims to examine whether miR-448 reverses the cis-
platin (DDP) resistance in lung cancer by modulating SATBI1.
QRT-PCR and immunohistochemistry were used to examine the
miR-448 and SATBI expressions in DDP-sensitive and -resis-
tant lung cancer patients. A microarray was used to investigate
the cytoplasmic/nucleic ratio (C/N ratios) of genes in A549 cells
targeted by miR-448, followed by Dual-luciferase reporter gene

assay. A549/DDP cells were transfected with miR-448 mimics/
inhibitors with or without SATB1 siRNA followed by MTT as-
say, Edu staining, flow cytometry, qRT-PCR and western blot-
ting. MiR-448 was lower but SATBI was increased in DDP-
resistant patients and A549/DDP cells. And the patients showed
low miR-448 expression or SATB1 positive expression had poor
prognosis. SATBI, as a target gene with higher C/N ratios (>1),
was found negatively regulated by miR-448. Besides, miR-448
inhibitors increased resistance index of A549/DDP cells, pro-
moted cell proliferation, increased cell distribution in S phrase,
declined cell apoptosis and activated Wnt/f-catenin pathway.
However, SATB1 siRNA could reverse the above effect caused
by miR-448 inhibitors. MiR-448 targeting SATB1 to counteract
the DDP resistance of lung cancer cells via Wnt/f-catenin path-
way.

Keywords: cisplatin, drug resistance, lung cancer, miR-448, SATB1
Biochemistry in Diseases and Aging

MicroRNA-1323 downregulation promotes migration and
invasion of breast cancer cells by targeting tumour protein
D52

Yuanying Xu' and Meiyan Liu?

'Department of Ultrasonography, Yantai Yuhuangding Hospital,
No. 20 Yuhuangding Este Road, Zhifu District, Yantai 264000,
Shandong, China, *Department of Ultrasound Medicine, Outpa-
tient Department, Yantai Affiliated Hospital, Binzhou Medical
College, No. 717 Jinbu Street, Yantai 264100, Shandong, China
Breast cancer (BC) is one of the most common malignancies
globally in women, with high mortality rate as a result of tumour
metastasis. MicroRNAs play vital roles in the occurrence and
development of human cancer. This study aimed to investigate
the biological roles of miR-1323 in BC. The expression levels
of miR-1323 were detected by quantitative real-time PCR assay.
The effect of miR-1323 on BC cell proliferation was determined
by 3-(4,5-dimethylthiazol-2-yl)-2,5-diphenyltetrazolium bromide
and colony formation assay. Wound healing analysis and Matri-
gel Transwell assay were conducted to evaluate miR-1323-medi-
ated BC cell migration and invasion. A luciferase reporter assay
was used to test the target of miR-1323. We found that miR-
1323 levels were downregulated in BC tissues and serums. Low-
miR-1323 levels were associated with lymph node metastasis
and advanced clinical stage. Tumour protein D52 (TPD52) was
identified as a direct target of miR-1323. Low expression of
miR-1323 contributed to the overexpression of TPD52 leading
to enhanced BC progression. Our findings suggest that silencing
of miR-1323 enhances BC development by regulating TPD52
expression, suggesting that miR-1323 and TPD52 may serve as
potential therapeutic targets for BC treatment.

Keywords: biomarker, breast cancer, metastasis, miR-1323, tu-

mour protein D52
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Old but not obsolete: an enhanced high-speed immunoblot
Sayuri L Higashi'?, Kazuya Yagyu'?, Haruna Nagase'”?, Craig S
Pearson', Herbert M Geller' and Yasuhiro Katagiri'

"Laboratory of Developmental Neurobiology, Cell and Develop-
mental Biology Center National Heart, Lung, and Blood Insti-
tute, National Institutes of Health, Bethesda, MD 20892, USA,
*United Graduate School of Drug Discovery and Medical Infor-
mation Sciences, Gifu University, Yanagido 1-1, Gifu 501-1193,
Japan

The immunoblotting technique (also known as western blotting)
is an essential tool used in biomedical research to determine
the relative size and abundance of specific proteins and protein
modifications. However, long incubation times severely limit
its throughput. We have devised a system that improves antigen
binding by cyclic draining and replenishing (CDR) of the anti-
body solution in conjunction with an immunoreaction enhanc-
ing agent. Biochemical analyses revealed that the CDR method
reduced the incubation time of the antibodies, and the presence
of a commercial immunoreaction enhancing agent altered the
affinity of the antibody, respectively. Combination of the CDR
method with the immunoreaction enhancing agent considerably
enhanced the output signal and further reduced the incubation
time of the antibodies. The resulting high-speed immunoblot can
be completed in 20 min without any loss in sensitivity. Further,
the antibodies are fully reusable. This method is effective for
both chemiluminescence and fluorescence detection. Widespread
adoption of this technique could dramatically boost efficiency
and productivity across the life sciences.

Keywords: chemiluminescence, fluorescence, immunoblot, im-

munoreaction enhancing agent, western blot

Stirring rate affects thermodynamics and unfolding kinetics
in isothermal titration calorimetry

Takahiro Maruno', Tadayasu Ohkubo? and Susumu Uchiyama'”
'Department of Biotechnology, Graduate School of Engineer-
ing, Osaka University, 2—-1 Yamadaoka, Suita, Osaka 565-0871,
Japan, *Graduate School of Pharmaceutical Sciences, Osaka
University, 1-6 Yamadaoka, Suita, Osaka 565-0871, Japan, *Ex-
ploratory Research Center on Life and Living Systems, National
Institutes of Natural Sciences, 5-1 Higashiyama, Myodaiji, Oka-
zaki, Aichi 444-8787, Japan

Isothermal titration calorimetry (ITC) directly provides thermo-
dynamic parameters depicting the energetics of intermolecular
interactions in solution. During ITC experiments, a titration
syringe with a paddle is continuously rotating to promote a
homogeneous mixing. Here, we clarified that the shape of the
paddles (flat, corkscrew and small-pitched corkscrew) and the

stirring rates influence on the thermodynamic parameters of pro-

tein-ligand interaction. Stirring with the flat paddle at lower and
higher rate both yielded a lower exothermic heat due to different
reasons. The complete reaction with no incompetent fractions
was achieved only when the stirring was performed at 500 or
750 rpm using the small-pitched corkscrew paddle. The evalua-
tion of the protein solution after 1,500 rpm stirring indicated that
proteins in the soluble fraction decreased to 94% of the initial
amount, among which 6% was at an unfolded state. In addition,
a significant increase of micron aggregates was confirmed. Fur-
thermore, a new approach for the determination of the unfolding
kinetics based on the time dependence of the total reaction heat
was developed. This study demonstrates that a proper stirring
rate and paddle shape are essential for the reliable estimation of
thermodynamic parameters in ITC experiments.

Keywords: binding thermodynamics, isothermal titration calo-
rimetry, protein—ligand interaction, stirring rate, unfolding ki-

netics
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JUND-dependent up-regulation of HMOX1 is associated
with cisplatin resistance in muscle-invasive bladder cancer
Ye Peng', Yongjie Chen’®, Shiwei Chen®, Jiaolian Wang’, Cheng
Jiang’, Wugang Hou® and Chun Xu?

'"Department of Orthopaedics, Air Force Medical Center, PLA,
No. 30 Fucheng Road, Beijing 100142, China, *Department of
Urology, 73rd Group Army Hospital, PLA Army, No. 94 Wenyu-
an Road, Xia'men 361000, China, *Department of Anesthesiolo-
gy and Perioperative Medicine, Xijing Hospital, Fourth Military
Medical University, No. 127 Changle West Road, Xi'an 710032,
China

The standard-of-care for metastatic muscle-invasive bladder can-
cer (MIBC) is platinum-based chemotherapy regimens. Acquired
resistance that occurs frequently through unidentified mecha-
nisms, however, remains the major obstacle for implementing
therapeutic effectiveness. Here, using data mining and analysis
on clinical samples, we show that expression of JUND, a core
component of activator protein-1 family, was significantly in-
duced in cisplatin (CDDP)-resistant MIBC. Accumulation of nu-
clear JUND was associated with low post-chemotherapy survival
in MIBC patients. In both genetically engineered cell models
and murine xenograft models, we provided evidence that bladder
cancer (BC) cells with excessive JUND expression were less re-
sponsive to CDDP treatment. This CDDP resistance was further
demonstrated to be mediated, at least in part, by transactivation
of HMOX1 [the gene encoding heme oxygenase-1 (HO-1)], one
of the most important antioxidant signalling pathways of cell
adaptation to stress. One mutation within the HMOX1 promoter
successfully abolished oxidative stress-enhanced and JUND-

driven HMOX1 promoter activation, suggesting that this unique
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site synergized for maximal HO-1 induction in CDDP-chal-
lenged BC cells. Overall, our data highlight an indispensible role
of JUND, both as a target as a modifier of the oxidative stress
signalling, in conferring an adaptive response during the patho-
genesis of CDDP resistance in MIBC.

Keywords: cisplatin (CDDP), heme oxygenase-1 (HO-1), JUND,

muscle-invasive
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MicroRNA-191 regulates endometrial cancer cell growth via
TET1-mediated epigenetic modulation of APC

Chiujung Yang'?, Natsuki Ota-Kurogi'?, Kazuhiro Ikeda', Toshi-
yuki Okumura’, Kuniko Horie-Inoue', Satoru Takeda® and Sa-
toshi Inoue'?

'Division of Gene Regulation and Signal Transduction, Research
Center for Genomic Medicine, Saitama Medical University,
1397-1 Yamane, Hidaka-shi, Saitama 350-1241, Japan, *Depart-
ment of Obstetrics and Gynecology, Juntendo University School
of Medicine, 2-1-1 Hongo, Bunkyo-ku, Tokyo 113-8421, Japan,
*Department of Systems Aging Science and Medicine, Tokyo
Metropolitan Institute of Gerontology, 35-2 Sakae-cho, Itabashi-
ku, Tokyo 173-0015, Japan

Endometrial cancer (EC) is a common gynecological malig-
nancy with relatively favourable prognosis, although alternative
diagnostic and therapeutic options remain to be explored for
advanced disease. Recent studies enabled to apply microRNAs
(miRs) to clinical cancer management as promising diagnostic
and therapeutic biomarkers. We here aimed to identify prolifer-
ation-associated miRNAs and characterize their functions in EC
cells. Our small RNA-sequencing analysis showed that miR-191
is abundantly expressed in HEC-1A and Ishikawa EC cells along
with the high expression of miR-182, which was previously
characterized as an EC proliferation-related miRNA in EC. We
showed that miR-191 was upregulated in EC tissues than in ad-
jacent normal tissues and its knockdown repressed EC cell pro-
liferation. /n silico miRNA target screening identified that ten—
eleven translocation 1 (TET1) is one of the putative miR-191
targets. TET1 expression could be downregulated by miR-191
through the mRNA-miRNA interaction in the 3’-untranslated
region of TETI. In line with TET1 functions as a methylcytosine
dioxygenase, which removes genome-wide DNA methylation
marks, decreased TET1 expression resulted in hypermethylation
in the promotor region of tumour suppressor adenomatous pol-
yposis coli. Taken together, miR-191 could function as an onco-
genic miRNA in EC and serve as a prospective diagnostic and
therapeutic target for advanced disease.

Keywords: 5-hydroxymethylcytosine, endometrial cancer, epi-

genetic regulation, miRNA-191, ten—eleven translocation 1
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Differential roles of two DDX17 isoforms in the formation of
membraneless organelles

Yuya Hirai', Eisuke Domae', Yoshihiro Yoshikawa' and Keizo
Tomonaga®

'Department of Biology, Osaka Dental University, 8-1, Kuzuha
Hanazono-cho, Hirakata, Osaka 573-1121, Japan, *Department
of Virus Research, Institute for Frontier Life and Medical Sci-
ences (INFRONT), Kyoto University, 53 Kawahara-cho, Sho-
goin, Sakyo-ku, Kyoto 606-8507, Japan

The RNA helicase, DDX17 is a member of the DEAD-box pro-
tein family. DDX17 has two isoforms: p72 and p82. The p82
isoform has additional amino acid sequences called intrinsically
disordered regions (IDRs), which are related to the formation of
membraneless organelles (MLOs). Here, we reveal that p72 is
mostly localized to the nucleoplasm, while p82 is localized to
the nucleoplasm and nucleoli. Additionally, p82 exhibited slower
intranuclear mobility than p72. Furthermore, the enzymatic mu-
tants of both p72 and p82 accumulate into the stress granules.
The enzymatic mutant of p82 abolishes nucleolar localization of
p82. Our findings suggest the importance of IDRs and enzymatic
activity of DEAD-box proteins in the intracellular distribution
and formation of MLOs.

Keywords: DDX17, intrinsically disordered regions, membrane-

less organelles, nucleolus, stress granules
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Isoform-dependent subcellular localization of LMTKI1A and
LMTKI1B and their roles in axon outgrowth and spine for-
mation

Ran Wei', Arika Sugiyama', Yuta Sato”, Motohiro Nozumi?,
Hironori Nishino', Miyuki Takahashi®, Taro Saito', Kanae Ando',
Mitsunori Fukuda®, Mineko Tomomura®, Michihiro Igarashi’ and
Shin-ichi Hisanaga'

'Department of Biological Sciences, Faculty of Sciences, Tokyo
Metropolitan University, Hachioji, Tokyo 192-0397, Japan, *De-
partment of Neurochemistry and Molecular Cell Biology, Gradu-
ate School of Medical and Dental Sciences, Niigata University,
Asahimachi, Chuo-ku, Niigata 951-8510, Japan, *Department
of Life Science and Medical Bioscience, Laboratory for Mo-
lecular Brain Science, Waseda University, Tokyo 162-8480,
‘Department of Integrative Life Sciences, Graduate School of
Life Sciences, Tohoku University, Aobayama, Aoba-ku, Sendai,
Miyagi 980-8578, Japan, *Department of Oral Health Sciences,
Meikai University School of Health Sciences, Urayasu, Chiba
279-9950, Japan

Lemur kinase 1 (LMTK1) is a membrane-bound Ser/Thr kinase

that is expressed in neurons. There are two splicing variants of
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LMTKI1 with different membrane binding modes, viz., cytosolic
LMTKI1A that binds to membranes through palmitoylation at the
N-terminal cysteines and LMTK1B, an integral membrane pro-
tein with transmembrane sequences. We recently reported that
LMTKI1A regulates axon outgrowth and spine formation in neu-
rons. However, data about LMTK1B are scarce. We analysed the
expression and cellular localization of LMTK1B along with its
role in axon and spine formation. We found that both LMTK1B
and LMTKI1A were expressed equally in the cerebral cortex and
cerebellum of the mouse brain. Similar to LMTKI1A, the wild
type of LMTKI1B was localized to Rabl1-positive pericentro-
somal compartment. The kinase negative (kn) mutant of LMT-
K1B was found to be associated with an increase in the tubular
form of endoplasmic reticulum (ER), which was not the case
with LMTK1A kn. Furthermore, unlike LMTK1A kn, LMTK1B
kn did not stimulate the axon outgrowth and spine formation.
These results suggest that while LMTK1A and LMTK1B share a
common function in recycling endosomal trafficking at the peri-
centrosomal compartment, LMTK1B has an additional unique
function in vesicle transport in the ER region.

Keywords: axon outgrowth, endoplasmic reticulum, endosome
trafficking, LMTK1, Rab
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PCR-based approach for site-specifi ¢ conjugation of long
ouble-stranded DNA to a single-domain VHH antibody

Yoko Akazawa-Ogawa', Yasuo Komatsu®, Yoshihiro Nakajima®,
Naoshi Kojima' and Yoshihisa Hagihara'

"Biomedical Research Institute, National Institute of Advanced
Industrial Science and Technology (AIST), 1-8-31 Miorigaoka,
Tkeda, Osaka 563-8577, Japan, *Biotechnology Research Insti-
tute for Drug Discovery, National Institute of Advanced Indus-
trial Science and Technology (AIST), 1-1-1 Higashi, Tsukuba,
Ibaraki 305-8565, Japan, *Health Research Institute, National
Institute of Advanced Industrial Science and Technology (AIST),
2217-14 Hayashi-cho, Takamatsu, Kagawa 761-0395 Japan
Site-specific conjugation of double-stranded DNA using antibod-
ies enables the development of unique applications for antibody—
drug conjugates utilizing recent advances in nucleic acid medi-
cines. Here, we describe a novel method to conjugate a camelid-
derived single-domain VHH (variable domain of a heavy chain
antibody) antibody with arbitrarily sized double-stranded DNA
by PCR. Cysteine in anti-human epidermal growth factor recep-
tor (EGFR) VHH was replaced by alanine, and an unpaired cys-
teine was introduced at the carboxyl terminus. These modifica-
tions enabled site-specific labelling with a maleimide-modified
DNA oligo via thioether bond formation; the ensuing product—
single-stranded DNA conjugated at the carboxyl terminus of
VHH—retained its affinity for EGFR. To investigate whether

this VHH-single-stranded DNA conjugate might be used as a
forward primer, we subjected it to PCR, producing 100-500bp
DNA. We confirmed the amplification of the VHH-double-
stranded DNA conjugate by examining its mobility on acryl-
amide gel; retention of the binding affinity of the conjugate for
EGFR was identified by immuno-PCR.

Keywords: disulphide, DNA conjugation, heat resistance, PCR,
VHH antibody
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The coupling of translational control and stress responses
Ryan Houston', Shiori Sekine'* and Yusuke Sekine'?

'Aging Institute, Department of Medicine, University of Pitts-
burgh, 100 Technology Drive, Pittsburgh, PA, 15219 USA,
*Division of Cardiology, Department of Medicine, University of
Pittsburgh, 3550 Terrace Street, Pittsburgh, PA 15261, USA, *Di-
vision of Endocrinology and Metabolism, Department of Medi-
cine, University of Pittsburgh, 3550 Terrace Street, Pittsburgh,
PA 15261, USA

The translation of messenger RNA (mRNA) into protein is a
multistep process by which genetic information transcribed into
an mRNA is decoded to produce a specific polypeptide chain
of amino acids. Ribosomes play a central role in translation by
coordinately working with various translation regulatory factors
and aminoacyl-transfer RNAs. Various stresses attenuate the ri-
bosomal synthesis in the nucleolus as well as the translation rate
in the cytosol. To efficiently reallocate cellular energy and re-
sources, mammalian cells are endowed with mechanisms that di-
rectly link the suppression of translation-related processes to the
activation of stress adaptation programmes. This review focuses
on the integrated stress response (ISR) and the nucleolar stress
response (NSR) both of which are activated by various stressors
and selectively upregulate stress-responsive transcription fac-
tors. Emerging findings have delineated the detailed molecular
mechanisms of the ISR and NSR and expanded their physiologi-
cal and pathological significances.

Keywords: integrated stress response, nucleolar stress response,

protein synthesis, ribosome biosynthesis, translation initiation
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DNMT1 promotes cell proliferation via methylating hMLH1
and hMSH2 promoters in EGFR-mutated non-small cell
lung cancer

Xiao-Yu Wu', Hua-Chun Chen', Wen-Wen Li', Jia-Dong Yan'
and Ruo-Ya Lv'

'"Department of Respiration, Jinhua Guangfu Cancer Hospital,
No. 1296, North Huancheng Rd, Wucheng District, Jinhua, Zhe-
jiang 321000, China

Aberrant DNA methylation is a common form of epigenetic
alterations and it has been proved to be closely related to many
cancers, while its role in epidermal growth factor receptor
(EGFR)-mutated non-small cell lung cancer (NSCLC) is not
clear. This study focuses on the role of DNA methyltransferase
1 (DNMT1) in EGFR-mutated NSCLC pathogenesis. First, the
expression of DNMT1 was up-regulated, while the expressions
of human mutL homolog 1(hMLH1) and human mutS homolog
2 (hMSH2) were down-regulated in EGFR-mutated NSCLC
patients and cell line HCC827. The results of the correlation
analysis showed that DNMT1 expression was inversely cor-
related with the expressions of hMLH1 and hMSH2. Then, we
found that DNMT1 enhanced the promoter methylation levels
of hMLHI1 and hMSH2, thus suppressing their expressions.
DNMT1 knockdown inhibited the proliferation of HCC827 cells,
while both hMLH1 knockdown and hMSH2 knockdown could
eliminate its inhibitory effect on cell proliferation. In xenograft
mouse models, lentiviral vector-sh-DNMT 1 could significantly
reduce tumor volumes, confirmed that DNMT1 inhibited tumor
cell proliferation in vivo. In conclusion, DNMT]1 suppressed the
expressions of hMLH1 and hMSH2 via elevating their promoter
methylation, thus promoting cell proliferation in EGFR-mutated
NSCLC.

Keywords: DNA methylation, DNA methyltransferase 1, EGFR-
mutated NSCLC, human mutL homolog 1, human mutS homolog 2

LncRNA SDHAP1 confers paclitaxel resistance of ovarian
cancer by regulating EIF4G2 expression via miR-4465

Hui Zhao', Aixia Wang' and Zhiwei Zhang'

'Department of Obstetrics and Gynecology, Liaocheng People’s
Hospital, No. 67 of Dongchang West Road, Liaocheng 252000,
Shandong, China

Ovarian cancer has ranked as one of the leading causes of fe-
male morbidity and mortality around the world, which affects ~
239,000 patients and causes 152,000 deaths every year. Chemo-
therapeutic resistance of ovarian cancer remains a devastating
actuality in clinic. The aberrant upregulation of long non-coding
RNA succinate dehydrogenase complex flavoprotein subunit
A pseudogene 1 (IncRNA SDHAP1) in the Paclitaxel (PTX)-

605

resistant ovarian cancer cell lines has been reported. However,
studies focussed on SDHAP1 in its regulatory function of che-
motherapeutic resistance in ovarian cancer are limited, and the
detailed mechanisms remain unclear. In this study, we demon-
strated that SDHAP1 was upregulated in PTX-resistant SKOV3
and Hey-8 ovarian cancer cell lines while the level of miR-
4465 was downregulated. Knocking-down SDHAP1 induced re-
acquirement of chemo-sensitivity to PTX in ovarian cancer cells
in vitro. Mechanically, SDHAP1 upregulated the expression of
EIF4G2 by sponging miR-4465 and thus facilitated the PTX-in-
duced apoptosis in ovarian cancer cells. The regulation network
involving SDHAP1, miR-4465 and EIF4G2 could be a potential
therapy target for the PTX-resistant ovarian cancer.

Keywords: eukaryotic translation initiation factor 4 F (EIF4F),
IncRNA succinate dehydrogenase complex flavoprotein subunit A
pseudogene 1 (SDHAPI1), miR-4465, Paclitaxel (PTX)

Long non-coding RNA MIAT promotes cervical cancer pro-
liferation and migration

Lei Zhang', Shuxia Ge' and Bing Cao'

"Department of Obstetrics and Gynecology, Liaocheng people’
s Hospital, No. 67 Dongchang West Road, Liaocheng, 252000,
Shandong, China

Cervical cancer is one of the most common cancers in the world
while its pathological mechanisms are not well-elucidated. Long
non-coding RNA (IncRNA) has been implicated in cancer de-
velopment. The dysregulation of IncRNA myocardial infarction-
associated transcript (MIAT) has been reported in several can-
cers while its role in cervical cancer is not described yet. In this
study, the role of MIAT in cervical cancer was explored. We
evaluated the expression of MIAT in cervical cancer tissues and
cell lines. Furthermore, we explored the effects of MIAT on pro-
liferation and invasion of cervical cancer using cell model and
animal transplantation model. We also evaluated the effects of
MIAT on activation of PI3K/Akt/mTOR signalling pathway. Our
results show that MIAT was up-regulated in cervical cancer tis-
sues and cell lines. Knocking down MIAT resulted in decreased
cell proliferation, migration and invasion of cervical cancer cells
and suppression of tumour growth in mice. Mechanically, knock-
ing down MIAT suppressed the activation of PI3K/Akt signal-
ling pathway. In conclusion, MIAT promotes cell proliferation
and invasion in cervical cancer.

Keywords: cervical cancer, long non-coding RNA, MIAT, prolif-

eration
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Structure, dynamics and function of the evolutionarily
changing biliverdin reductase B family

Michael R Duff', Jr, Jasmina S Redzic?, Lucas P Ryanz, Natasia
Paukovich?, Rui Zhao?, Jay C Nix®, Todd M Pitts*, Pratul Agar-
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"Biochemistry & Cellular and Molecular Biology Department,
University of Tennessee, 1311 Cumberland Ave., Knoxville,
TN 37996, USA, *Department of Biochemistry and Molecular
Genetics, School of Medicine, University of Colorado Denver,
12801 E 17th Ave., Aurora, CO 80045, USA, *Molecular Biolo-
gy Consortium, Advanced Light Source, Lawrence Berkeley Na-
tional Laboratory, 1 Cyclotron Rd., Berkeley, CA 94720, USA,
*Division of Medical Oncology, School of Medicine, University
of Colorado, 12801 E 17th Ave., Aurora, CO 80045, USA
Biliverdin reductase B (BLVRB) family members are general
flavin reductases critical in maintaining cellular redox with re-
cent findings revealing that BLVRB alone can dictate cellular
fate. However, as opposed to most enzymes, the BLVRB family
remains enigmatic with an evolutionarily changing active site
and unknown structural and functional consequences. Here, we
applied a multi-faceted approach that combines X-ray crystallog-
raphy, NMR and kinetics methods to elucidate the structural and
functional basis of the evolutionarily changing BLVRB active
site. Using a panel of three BLVRB isoforms (human, lemur and
hyrax) and multiple human BLVRB mutants, our studies reveal a
novel evolutionary mechanism where coenzyme ‘clamps’ formed
by arginine side chains at two co-evolving positions within the
active site serve to slow coenzyme release (Positions 14 and 78).
We find that coenzyme release is further slowed by the weaker
binding substrate, resulting in relatively slow turnover num-
bers. However, different BLVRB active sites imposed by either
evolution or mutagenesis exhibit a surprising inverse relation-
ship between coenzyme release and substrate turnover that is
independent of the faster chemical step of hydride transfer also
measured here. Collectively, our studies have elucidated the role
of the evolutionarily changing BLVRB active site that serves to
modulate coenzyme release and has revealed that coenzyme re-
lease is coupled to substrate turnover.

Keywords: biliverdin reductase B, coenzyme, dynamics, enzyme
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MicroRNA-760 inhibits cell viability and migration through
down-regulating BST2 in gastric cancer

Weiyu Liu', Yan Li', Shuting Feng', Yadi Guan® and Yong Cao’
'Department of Gastroenterology, The People’s Hospital of Lia-
oning Province, Shenyang 110016, People’s Republic of China,
*Department of Gastroenterology, Shengjing Hospital of China
Medical University, Shenyang 110004, People’s Republic of
China

Gastric cancer is one of the most common types of carcinoma
with a threat to global health. MicroRNA-760 (miR-760) was
significantly down-regulated in the primary tumour of patients

with advanced gastric cancer. However, the role of miR-760

in gastric cancer is still unclear. Herein, miR-760 was down-
regulated in gastric cancer tissues. Moreover, miR-760 overex-
pression and knockdown were conducted in gastric cancer cells
(MGC-803 and SGC-7901) in vitro. The in vitro functional as-
says proved that miR-760 overexpression reduced cell viability,
cell cycle, migration and invasion, promoted apoptosis and sup-
pressed MMP activity in MGC-803 cells. Conversely, miR-760
knockdown led to the opposite in SGC-7901 cells. Notably, bone
marrow stromal antigen 2 (BST2) was verified as a target gene
of miR-760. MiR-760 mimics down-regulated BST2 level in
gastric cancer tissues and in MGC-803 cells, whereas miR-760
inhibitor up-regulated its level in SGC-7901 cells. MiR-760-reg-
ulated cell properties through reduction of BST2. In addition,
miR-760 inhibited tumourigenesis in a nude mouse xenograft
model in vivo. In conclusion, our results demonstrated that miR-
760 exhibited a suppressive role in gastric cancer via inhibiting
BST2, indicating that miR-760/BST2 axis may provide promis-
ing therapeutic target for gastric cancer.

Keywords: BST2, gastric cancer, migration, miR-760, viability
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Translation effi ciency affects the sequence-independent +1
ribosomal frameshifting by polyamines

Akihiro Oguro', Tomoaki Shigeta’, Kodai Machida®, Tomoaki
Suzuki®, Takeo Iwamoto®, Senya Matsufuji' and Hiroaki Imata-
ka’

'"Department of Molecular Biology, The Jikei University School
of Medicine, 3-25-8 Nishi-shimbashi, Minato-Ku, Tokyo
105-8461, Japan, *Department of Applied Chemistry, Gradu-
ate School of Engineering, University of Hyogo, 2167 Shosha,
Himeji 671-2280, Japan, *Core Research Facilities for Basic
Science (Molecular Cell Biology), The Jikei University School
of Medicine, 3-25-8 Nishi-shimbashi, Minato-Ku, Tokyo 105-
8461, Japan

Antizyme (AZ) interacts with ornithine decarboxylase, which
catalyzes the first step of polyamine biosynthesis and recruits it
to the proteasome for degradation. Synthesizing the functional
AZ protein requires transition of the reading frame at the termi-
nation codon. This programmed +1 ribosomal frameshifting is
induced by polyamines, but the molecular mechanism is still un-
known. In this study, we explored the mechanism of polyamine-
dependent +1 frameshifting using a human cell-free translation
system. Unexpectedly, spermidine induced +1 frameshifting
in the mutants replacing the termination codon at the shift site
with a sense codon. Truncation experiments showed that +1
frameshifting occurred promiscuously in various positions of
the AZ sequence. The probability of this sequence-independent
+1 frameshifting increased in proportion to the length of the
open reading frame. Furthermore, the +1 frameshifting was in-

duced in some sequences other than the AZ gene in a polyamine-
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dependent manner. These findings suggest that polyamines have
the potential to shift the reading frame in the +1 direction in
any sequence. Finally, we showed that the probability of the
sequence-independent +1 frameshifting by polyamines is likely
inversely correlated with translation efficiency. Based on these
results, we propose a model of the molecular mechanism for AZ
+1 frameshifting.

Keywords: human cell-free translation system, polyamine, ribo-

somal frameshifting, spermidine, translation control
Genetic Diseases

Aminoglycosides are effi cient reagents to induce readthrough
of premature termination codon in mutant B4GALNT1
genes found in families of hereditary spastic paraplegia
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The readthrough of premature termination codon (PTC) by ribo-
some sometimes produces full-length proteins. We previously
reported a readthrough of PTC of glycosyltransferase gene
B4GALNT! with hereditary spastic paraplegia (HSP). Here we
featured the readthrough of B4GALNTI of two mutants, M4
and M2 with PTC by immunoblotting and flow cytometry after
transfection of B4GALNTI cDNAs into cells. Immunoblotting
showed a faint band of full-length mutant protein of M4 but not
M2 at a similar position with that of wild-type B4GALNT]I.
AGC sequences at immediately before and after the PTC in
M4 were critical for the readthrough. Treatment of cells trans-
fected with mutant M4 cDNA with aminoglycosides resulted
in increased readthrough of PTC. Furthermore, treatment of
transfectants of mutant M2 cDNA with G418 also resulted in the
induction of readthrough of PTC. Both M4 and M2 cDNA trans-
fectants showed increased/induced bands in immunoblotting and
GM2 expression in a dose-dependent manner of aminoglyco-
sides. Results of mass spectrometry supported this effect. Here,
we showed for the first time the induction and/or enhancement
of the readthrough of PTCs of B4GALNTI by aminoglycoside
treatment, suggesting that aminoglycosides are efficient for pa-
tients with HSP caused by PTC of B4GALNT1, in which gradual
neurological disorders emerged with aging.

Keywords: B4GALNT1, ganglioside, glycosyltransferase, heredi-

tary spastic paraplegia, premature termination codon
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Receptors and Signal Transduction

Regulation of epidermal growth factor receptor expression
and morphology of lung epithelial cells by interleukin-14
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Accumulating evidences suggested that the overactivation of epi-
dermal growth factor receptor (EGFR) was involved in the de-
velopment of adult respiratory distress syndrome and pulmonary
fibrosis. Elucidation of the mechanisms that regulate EGFR resi-
dence on the plasma membrane during inflammatory lung condi-
tions is important for identifying potential therapies. We have
demonstrated that flagellin phosphorylated EGFR at Ser1047
and induced transient EGFR internalization. In this study, we
examined the molecular pathway and effect of interleukin 1 beta
(IL-18) on EGFR in alveolar epithelial cells. Treatment of A549
cells with IL-14 induced the activation of p38 mitogen-activated
protein kinase (MAP kinase) and MAP kinase-activated protein
kinase-2 (MAPKAPK-2), as well as EGFR phosphorylation at
serine 1047. Both MAPKAPK-2 activation and EGFR phos-
phorylation were inhibited by SB203580, a p38 MAP kinase
inhibitor. In addition, MK2a inhibitor (a MAPKAPK-2 inhibitor)
suppressed EGFR phosphorylation. Assessment of the biotinyl-
ation of cell surface proteins indicated that IL-1/ induced EGFR
internalization. Furthermore, long-term treatment of A549 cells
with IL-14 caused morphological changes and loss of cell-cell
contact. Moreover, IL-14 augmented the effect of transforming
growth factor beta 1 on the epithelial-mesenchymal transition.
These results suggested that IL-1/ regulates EGFR functions and
induces morphological changes of alveolar epithelial cells.
Keywords: alveolar epithelial cells, EGF receptor, IL-1 beta,
MAPKAPK-2, p38 MAP kinase

Stress Proteins and Molecular Chaperones

Dynamic localization of aB-crystallin at the microtubule cy-
toskeleton network in beating heart cells

Eri Ohto-Fujita', Saaya Hayasaki', Aya Atomi', Soichiro Fujiki’,
Toshiyuki Watanabe®, Wilbert C Boelen®, Miho Shimizu' and
Yoriko Atomi'

"Material Health Science Laboratory, Graduate School of En-
gineering, Tokyo University of Agriculture and Technology,
Koganei, Tokyo 184-8588, Japan, *Department of Physiology

AL 5592 B 45 (2020)



608

and Biological Information, Dokkyo Medical University, Mibu,
Tochigi 321-0293, Japan, *Division of Applied Chemistry, Grad-
uate School of Engineering, Tokyo University of Agriculture and
Technology, Koganei, Tokyo 184-8588, Japan, *Department of
Biomolecular Chemistry, Institute for Molecules and Materials
(IMM), Radboud University, Nijmegen, The Netherlands

aB-crystallin is highly expressed in the heart and slow skeletal
muscle; however, the roles of aB-crystallin in the muscle are
obscure. Previously, we showed that aB-crystallin localizes at
the sarcomere Z-bands, corresponding to the focal adhesions of
cultured cells. In myoblast cells, aB-crystallin completely colo-
calizes with microtubules and maintains cell shape and adhesion.
In this study, we show that in beating cardiomyocytes a-tubulin
and aB-crystallin colocalize at the I- and Z-bands of the myo-
cardium, where it may function as a molecular chaperone for

tubulin/microtubules. Fluorescence recovery after photobleach-

ing (FRAP) analysis revealed that the striated patterns of GFP-
aB-crystallin fluorescence recovered quickly at 37°C. FRAP
mobility assay also showed aB-crystallin to be associated with
nocodazole-treated free tubulin dimers but not with taxol-treated
microtubules. The interaction of aB-crystallin and free tubulin
was further confirmed by immunoprecipitation and microtubule
sedimentation assay in the presence of 1-100«M calcium, which
destabilizes microtubules. Forster resonance energy transfer
analysis showed that aB-crystallin and tubulin were at 1-10nm
apart from each other in the presence of colchicine. These results
suggested that aB-crystallin may play an essential role in micro-
tubule dynamics by maintaining free tubulin in striated muscles,
such as the soleus or cardiac muscles.

Keywords: o B-crystallin, dynamics (cytoskeleton), FRAP, micro-

tubules, small heat shock protein
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