
生化学 第 90巻第 5号，pp. 740‒745（2018）

Journal of Biochemistry 

Vol. 164, No. 3　（2018 年 9 月 発 行） 

ダイジェスト

JB Review 
Featured article of the month.

An overview of mammalian mitochondrial DNA replication 
mechanisms 
1Takehiro Yasukawa and 1Dongchon Kang
1Department of Clinical Chemistry and Laboratory Medicine, 
Graduate School of Medical Sciences, Kyushu University, 3‒1‒1 
Maidashi, Higashi-ku, Fukuoka, Japan
While the majority of DNA is enclosed within the nucleus, the 
mitochondria also contain their own, separate DNA, the mito-
chondrial DNA (mtDNA). Mutations in mtDNA are associated 
with various human diseases, demonstrating the importance of 
mtDNA. Intensive studies over the last 18 years have demon-
strated the presence of two distinct classes of mtDNA replication 
intermediates in mammals. One involves leading-strand DNA 
synthesis in the absence of synchronous lagging-strand DNA 
synthesis. Currently there are competing models in which the 
lagging-strand template is either systematically hybridized to 
processed mitochondrial transcripts, or coated with protein, until 
the lagging-strand DNA synthesis takes place. The other class of 
mtDNA replication intermediates has many properties of con-
ventional, coupled leading- and lagging-strand DNA synthesis. 
Additionally, the highly unusual arrangement of DNA in human 
heart mitochondria suggests a third mechanism of replication. 
These findings indicate that the mtDNA replication systems of 
humans and other mammals are far more complex than previ-
ously thought, and thereby will require further research to under-
stand the full picture of mtDNA replication.
Keywords: bootlace model, coupled leading- and lagging-strand 
DNA synthesis, mitochondrial DNA replication, RITOLS, 
strand-displacement mechanism model
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TMEPAI family: involvement in regulation of multiple signal-
ling pathways 
1Susumu Itoh and 2Fumiko Itoh
Laboratory of Biochemistry, Showa Pharmaceutical University, 
3‒3165 Higashi-Tamagawagakuen, Machida, Tokyo, Japan; 
2Laboratory of Cardiovascular Medicine, Tokyo University of 
Pharmacy and Life Sciences, 1432‒1 Horinouchi, Hachioji, 
Tokyo, Japan
The TMEPAI family, composed of TMEPAI and C18ORF1, is 

known to inhibit transforming growth factor-β (TGF-β) signal-
ling via its competition for binding of receptor-regulated Smad 
with Smad anchor for receptor activation. However, TMEPAI 
has also been reported to be involved in androgen receptor 
signalling, phosphatase and tensin homologue deleted on chro-
mosome 10 signalling, and formation of autophagosomes in ad-
dition to degradation of TβRI (TGF-β type I receptor) through 
lysosomes. Thus, TMEPAI seems to act as a regulator of mul-
tiple signalling pathways. A great deal of attention has already 
been paid to the relationship between the TMEPAI family and 
tumourigenicity. In this paper, therefore, we describe recent pro-
gresses in the understanding of how the TMEPAI family physi-
ologically contributes to cellular functions and diseases.
Keywords; AR, C18ORF1, NEDD4, Smad, TGF-β: TMEPAI
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Slow luminescence kinetics of semi-synthetic aequorin: expres-
sion, purifi cation and structure determination of cf3-aequorin
1Satoshi Inouye; 2Yuri Tomabechi; 3Takamitsu Hosoya; 2Shun-
ichi Sekine and 2Mikako Shirouzu
1Yokohama Research Center, JNC. Co., 5‒1 Okawa, Kanazawa-
ku, Yokohama, Japan; 2Division of Structural and Synthetic 
Biology, RIKEN Center for Life Science Technologies, 1‒7‒22 
Suehiro-cho, Tsurumi-ku, Yokohama, Japan; 3Laboratory of 
Chemical Bioscience, Institute of Biomaterials and Bioengi-
neering, Tokyo Medical and Dental University, 2‒3‒10 Kanda-
Surugadai, Chiyoda-ku, Tokyo, Japan
cf3-Aequorin is one of the semi-synthetic aequorins that was 
produced by replacing 2-peroxycoelenterazine (CTZ-OOH) in 
native aequorin with a 2-peroxycoelenterazine analog, and it 
was prepared using the C2-modified trifluoromethyl analog of 
coelenterazine (cf3-CTZ) and the histidine-tagged apoaequorin 
expressed in Escherichia coli cells. The purified cf3-aequorin 
showed a slow luminescence pattern with half-decay time of 
maximum intensities of luminescence of 5.0 s. This is much lon-
ger than that of 0.9 s for native aequorin, and its luminescence 
capacity was estimated to be 72.8% of that of native aequorin. 
The crystal structure of cf3-aequorin was determined at 2.15 Å 
resolution. The light source of 2-peroxytrifluoromethylcoel-
enterazine (cf3-CTZ-OOH) was stabilized by the hydrogen-
bonding interactions at the C2-peroxy moiety and the p-hydroxy 
moiety at the C6-phenyl group. In native aequorin, three water 
molecules contribute to stabilizing CTZ-OOH through hydrogen 
bonds. However, cf3-aequorin only contained one water mol-
ecule, and the trifluoromethyl moiety at the C2-benzyl group 
of cf3-CTZ-OOH interacted with the protein by van der Waals 
interactions. The slow luminescence kinetics of cf3-aequorin 
could be explained by slow conformational changes due to the 
bulkiness of the trifluoromethyl group, which might hinder the 
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smooth cleavage of hydrogen bonds at the C2-peroxy moiety af-
ter the binding of Ca2+ to cf3-aequorin.
Keywords; calcium-binding protein, EF-hand motif, photopro-
tein, van der Waals interaction, water molecules 

Protein Interaction and Recognition

Plasmodium-specifi c basic amino acid residues important for 
the interaction with ferredoxin on the surface of ferredoxin-
NADP+ reductase
1Yoko Kimata-Ariga, 2Shohei Yuasa, 3Takashi Saitoh, 1Haruka 
Fukuyama, 2Toshiharu Hase
1Department of Biological Chemistry, College of Agriculture, 
Graduate School of Sciences and Technology for Innovation, Ya-
maguchi University, 1677‒1 Yoshida, Yamaguchi, Japan; 2Labo-
ratory of Regulation of Biological Reactions, Division of Protein 
Chemistry, Institute for Protein Research, Osaka University, 
3‒2 Yamada-oka, Suita, Osaka, Japan; 3Division of Pharmaceu-
tics, Hokkaido Pharmaceutical University School of Pharmacy, 
7‒15‒4‒1 Maeda, Teine, Sapporo, Hokkaido, Japan
The malaria parasite (Plasmodium falciparum) possesses a 
plastid-derived, essential organelle called the apicoplast, which 
contains a redox system comprising plant-type ferredoxin (Fd) 
and Fd-NADP+ reductase (FNR). This system supplies reducing 
power for the crucial metabolic pathways in this organelle. Elec-
tron transfer between P. falciparum Fd (PfFd) and FNR (PfFNR) 
is performed with higher affinity and specificity than that of 
plant Fd and FNR. To investigate the mechanism for such superi-
or protein‒protein interaction, we searched for the Fd interaction 
sites on the surface of PfFNR. Basic amino acid residues on the 
FAD binding side of PfFNR were comprehensively substituted 
to acidic amino acids by site-directed mutagenesis. Kinetic anal-
ysis of electron transfer to PfFd and plant Fds, physical binding 
to immobilized PfFd and thermodynamics of the PfFd binding 
using these PfFNR mutants revealed that several basic amino 
acid residues including those in Plasmodium-specific insertion 
region are important for the interaction with PfFd. Majority of 
these basic residues are Plasmodium-specific and not conserved 
among plant and cyanobacteria FNRs. These results suggest that 
the interaction mode of Fd and FNR is diverged during evolution 
so that PfFd: PfFNR interaction meets the physiological require-
ment in the cells of Plasmodium species.
Keywords; ferredoxin, ferredoxin-NADP+, reductase, malaria 
parasite, plastid evolution, protein‒protein interaction

Metabolism and Bioenergetics

On the role of genetic polymorphisms in the sulfation of 
cholesterol by human cytosolic sulphotransferase SULT2B1b
1Fatemah A Alherz, 1Maryam S Abunnaja, 1Amal A El Daibani, 
1,2Ahsan F Bairam, 1,2Mohammed I Rasool, 1,3Katsuhisa Kurogi, 
3Yoichi Sakakibara, 3Masahito Suiko, and 1,4Ming-Cheh Liu

1Department of Pharmacology, College of Pharmacy and Phar-
maceutical Sciences, University of Toledo Health Science Cam-
pus, 3000 Arlington Avenue, Toledo, OH, USA; 2Department of 
Pharmacology, College of Pharmacy, University of Kufa, Najaf, 
Iraq; 3Department of Biochemistry and Applied Biosciences, 
University of Miyazaki, Miyazaki, Japan; 4Ming-Cheh Liu, De-
partment of Pharmacology, College of Pharmacy and Pharma-
ceutical Sciences, University of Toledo Health Science Campus, 
3000 Arlington Avenue, Toledo, OH 43614, USA.
Sulphated cholesterol, like its unsulphated counterpart, is known 
to be biologically active and serves a myriad of biochemical/
physiological functions. Of the 13 human cytosolic sulphotrans-
ferases (SULTs), SULT2B1b has been reported as the main 
enzyme responsible for the sulphation of cholesterol. As such, 
SULT2B1b may play the role as a key regulator of cholesterol 
metabolism. Variations in the sulphating activity of SULT2B1b 
may affect the sulphation of cholesterol and, consequently, the 
related physiological events. This study was designed to evalu-
ate the impact of the genetic polymorphisms on the sulphation 
of cholesterol by SULT2B1b. Ten recombinant SULT2B1b 
allozymes were generated, expressed, and purified. Puri-
fied SULT2B1b allozymes were shown to display differential 
cholesterol-sulphating activities, compared with the wild-type 
enzyme. Kinetic studies revealed further their distinct substrate 
affinity and catalytic efficiency toward cholesterol. These find-
ings showed clearly the impact of genetic polymorphisms on the 
cholesterol-sulphating activity of SULT2B1b allozymes, which 
may underscore the differential metabolism of cholesterol in in-
dividuals with different SULT2B1b genotypes.
Keywords; cytosolic sulphotransferase, cholesterol, SULT, 
SULT2B1b, sulphation

Biochemistry in Diseases and Aging

Rapid increase of ‘brain-type’ transferrin in cerebrospinal 
fluid after shunt surgery for idiopathic normal pressure 
hydrocephalus: a prognosis marker for cognitive recovery
1Yuta Murakami, 1Yuka Matsumoto, 2Kyoka Hoshi, 2Hiromi Ito, 
2Takashi J Fuwa, 3Yoshiki Yamaguchi, 4Madoka Nakajima, 4Ma-
sakazu Miyajima, 4Hajime Arai, 5Kenneth Nollet, 6Naho Kato, 
6Rie Nishikata, 6Naohito Kuroda, 7Takashi Honda, 1Jun Sakuma, 
1Kiyoshi Saito and 2Yasuhiro Hashimoto
1Departments of Neurosurgery, Fukushima Medical University, 
Fukushima City, Fukushima, Japan; 2Biochemistry Fukushima 
Medical University, Fukushima City, Fukushima, Japan;  3Struc-
tural Glycobiology Team, Systems Glycobiology Research 
Group, RIKEN-Max Planck Joint Research Center, RIKEN 
Global Research Cluster, Wako, Saitama, Japan; 4Department of 
Neurosurgery, Juntendo University, Tokyo, Japan; 5Departments 
of Blood Transfusion and Transplantation Immunology, Fuku-
shima Medical University, Fukushima City, Fukushima, Japan; 
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6Forensic Medicine, Fukushima Medical University, Fukushima 
City, Fukushima, Japan; 7Human Life Science, Fukushima Medi-
cal University, Fukushima City, Fukushima, Japan
Idiopathic normal pressure hydrocephalus (iNPH) is a dementia-
inducing disorder. Primary cause of iNPH is speculated to be 
a reduction of cerebrospinal fluid (CSF) absorption, which 
secondarily induces hydrocephalus, compression of brain, and 
reduction of CSF production. Patients are treated by surgically 
inserting a shunt to deliver excess CSF to the abdominal cavity. 
The prognosis for cognitive improvement after shunt surgery 
has been difficult to predict. We therefore investigated various 
CSF proteins, hoping to find a biomarker predictive of cognitive 
performance one to two years after shunt surgery. CSF proteins 
of 34 iNPH and 15 non-iNPH patients were analysed by West-
ern blotting, revealing two glycan isoforms of transferrin (Tf); 
‘brain-type’ Tf with N-acetylglucosaminylated glycans and ‘se-
rum-type’ Tf with α2, 6-sialylated glycans. Brain-type Tf levels 
decreased in iNPH but rapidly returned to normal levels within 
1‒3 months after shunt surgery. This change was positively cor-
related with recovery from dementia, per Mini-Mental State 
Examination and Frontal Assessment Battery scores at 11.8 ± 7.7 
months post-operation, suggesting that brain-type Tf is a prog-
nostic marker for recovery from dementia after shunt surgery for 
iNPH. Histochemical staining with anti-Tf antibody and an N-
acetylglucosamine-binding lectin suggests that brain-type Tf is 
secreted from choroid plexus, CSF-producing tissue.
Keywords; cerebrospinal fluid, choroid plexus, dementia, shunt 
surgery, transferrin
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Determination of cytoplasmic optineurin foci sizes using image 
correlation spectroscopy
1Akira Kitamura, 1Hiroki Shimizu and1 Masataka Kinjo
1Laboratory of Molecular Cell Dynamics, Faculty of Advanced 
Life Science, Hokkaido University, N21W11, Kita-ku, Sapporo, 
Japan
Optineurin (OPTN) plays an important role in membrane traf-
ficking processes such as exocytosis and autophagy. The sizes 
and rate of formation of accumulated structures comprising 
OPTN, such as foci or inclusion bodies (IBs), are often disrupted 
by amyotrophic lateral sclerosis (ALS) and glaucoma-associated 
mutants of OPTN. Therefore, methods for the quantitative mea-
surement of the size of the accumulated structure are necessary. 
Here, we show that, using spatial image correlation spectroscopy 
(ICS), the average diameter of accumulated structures of the 
wild-type and disease-associated mutants in living cells may 
be easily determined. Although OPTN was found to frequently 
form foci in the cytoplasm, regardless of ALS- and glaucoma-
associated mutation, the diameter of OPTN foci decreased in an 

ALS-associated mutant and increased in a glaucoma-associated 
mutant. However, a portion of cells carried IBs of the ALS-asso-
ciated mutant that were larger than micrometre and ellipse-like 
shape, suggesting that this mutant accumulates non-uniformly in 
the IBs. The findings suggest that changes in their accumulation, 
determined via quantitative comparison of the OPTN foci and 
IBs in the cells, are involved in pathological features of ALS. In 
addition, this method enables rapid comparison of the average 
sizes of various other intracellular structures such as granules.
Keywords; foci, image correlation spectroscopy, inclusion body, 
optineurin, vesicular trafficking
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Photo-control of the mitotic kinesin Eg5 using a novel photo-
chromic inhibitor composed of a spiropyran derivative
1Kei Sadakane, 1Mao Takaichi and 1Shinsaku Maruta
1Department of Bioengineering, Graduate School of Engineer-
ing, Soka University, Hachioji, Tokyo, Japan
In this study, we synthesized a novel photochromic inhibitor of 
the mitotic kinesin Eg5, which is composed of the photochromic 
compound spiropyran to photo-control the function of Eg5. The 
compound (S)-2, 3-dispiropyran propionic acid (DSPPA) exhib-
its reversible spiropyran‒merocyanine photo-isomerization upon 
irradiation with visible or ultra-violet light. DSPPA induced 
reversible changes in the inhibitory effect on Eg5 ATPase and 
motor activities, which correlates with the spiropyran‒merocya-
nine photo-isomerization. Microtubule-dependent ATPase activ-
ity was significantly more inhibited by the spiropyran isomer of 
DSPPA than by the merocyanine isomer. Additionally, an in vitro 
motility assay revealed that the microtubule gliding velocity was 
reduced more by the spiropyran isomer than by the merocyanine 
isomer. This indicates that the spiropyran derivative may be use-
ful in regulating the function of the mitotic kinesin.
Keywords; Eg5, inhibitor, kinesin, photo-control, photochromic 
molecule
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Involvement of partial EMT in cancer progression
1Masao Saitoh
1Department of Biological Chemistry, Center for Medical 
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Education and Sciences, Interdisciplinary Graduate School 
of Medicine, University of Yamanashi, 1110 Shimokato, Chuo, 
Yamanashi, Japan
The epithelial-mesenchymal transition (EMT) provides an out-
standing example of cellular plasticity during embryonic de-
velopment and cancer progression. During EMT in embryonic 
development, epithelial cells lose all vestiges of their epithelial 
origin and acquire a fully mesenchymal phenotype, known as 
complete EMT, which is typically characterized by a so-called 
cadherin switch. Conversely, during EMT in cancer progres-
sion, cancer cells that originate from epithelial cells exhibit both 
mesenchymal and epithelial characteristics, that is the hybrid 
E/M phenotype in a process known as partial EMT. Partial 
EMT in cancer cells is thought to enhance their invasive proper-
ties, generate circulating tumour cells and cancer stem cells, 
and promote resistance to anti-cancer drugs. These phenotypic 
changes are regulated by extracellular matrix components, exo-
somes and soluble factors, which regulate several transcription 
factors known as EMT transcription factors. In this review, I 
summarize our current understanding of the EMT program during 
cancer progression.
Keywords; cancer, differentiation, E-cadherin, EMT, invasion

Epithelial-mesenchymal transition in haematopoietic stem cell 
development and homeostasis
1Sofiane Hamidi and 1Guojun Sheng
1Laboratory of Developmental Morphogenesis, International 
Research Center for Medical Sciences, Kumamoto University, 
Kumamoto, Japan
Epithelial-mesenchymal transition (EMT) is a morphogenetic 
process of cells that adopt an epithelial organization in their de-
velopmental ontogeny or homeostatic maintenance. Abnormali-
ties in EMT regulation result in many malignant tumours in the 
human body. Tumours associated with the haematopoietic sys-
tem, however, are traditionally not considered to involve EMT 
and haematopoietic stem cells (HSCs) are generally not associ-
ated with epithelial characteristics. In this review, we discuss the 
ontogeny and homeostasis of adult HSCs in the context of EMT 
intermediate states. We provide evidence that cell polarity regu-
lation is critical for both HSC formation from embryonic dorsal 
aorta and HSC self-renewal and differentiation in adult bone 
marrow. HSC polarity is controlled by the same set of surface 
and transcriptional regulators as those described in canonical 
EMT processes. With an emphasis on partial EMT, we propose 
that the concept of EMT can be similarly applied in the study of 
HSC generation, maintenance and pathogenesis.
Keywords; partial EMT/MET, epithelial polarity, stem cell niche, 
metastable, malignancy

Mitotic spindle orientation in epithelial homeostasis and 
plasticity
1,2Yu-ichiro Nakajima
1Frontier Research Institute for Interdisciplinary Sciences, Grad-
uate School of Life Sciences, Tohoku University, Sendai, Japan; 
2Department of Ecological Developmental Adaptability Life 
Sciences, Graduate School of Life Sciences, Tohoku University, 
Sendai, Japan
Polarized epithelia are a foundation of organ and appendage 
structures throughout Metazoa and serve as a physical barrier to 
preserve physiological functions. In proliferating epithelia, pla-
nar cell division occurs by orienting the mitotic spindle within 
the plane of the epithelium to ensure tissue organization. Con-
versely, loss of tissue architecture is a hallmark of carcinoma, 
and aberrant spindle orientation is hypothesized to contribute to 
tissue disorganization through dysplasia and cell dissemination. 
Recent in vivo studies have uncovered a role of planar spindle 
alignment in the robust maintenance of tissue architecture, which 
accompanies homeostatic mechanisms such as cell delamination 
and re-integration of misplaced cells following abnormal cell 
division. Furthermore, perpendicular spindle orientation shifts 
have been suggested as causes of cell fate change and epithelial 
plasticity manifested by epithelial-to-mesenchymal transition. 
This review describes the mechanism by which planar spindle 
orientation is tightly regulated and discusses the roles of mitotic 
spindle orientation in epithelial development and disease.
Keyword; scell junctions, cell polarity, EMT, epithelial homeo-
stasis, mitotic spindle orientation
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Functional characterization of the partially purifi ed Sac1p 
independent adenine nucleotide transport system (ANTS) from 
yeast endoplasmic reticulum
1,2Yuan Li, 1Anna Rita Cappello, 1Luigina Muto, 1Emanuela 
Martello, 1Marianna Madeo, 1 Rosita Curcio, 3Paola Lunetti, 2Su-
sanna Raho, 1Francesco Zaffino, 1Luca Frattaruolo, 1Rosamaria 
Lappano, 1Rocco Malivindi, 1Marcello Maggiolini, 4Donatella 
Aiello, 2Carmela Piazzolla, 3Loredana Capobianco, 2Giuseppe 
Fiermonte and 1Vincenza Dolce
1Department of Pharmacy, Health, and Nutritional Sciences, Uni-
versity of Calabria, Arcavacata di Rende, Cosenza, Italy; 2Labo-
ratory of Biochemistry and Molecular Biology, Department of 
Biosciences, Biotechnologies and Biopharmaceutics, University 
of Bari, Bari, Italy; 3Department of Biological and Environmen-
tal Sciences and Technologies, University of Salento, Lecce, 
Italy
4Department of Chemistry and Chemical Technology, University 
of Calabria, Arcavacata di Rende, Cosenza, Italy; 
Several ATP-depending reactions take place in the endoplas-
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mic reticulum (ER). Although in Saccharomyces cerevisiae ER 
the existence of a Sac1p-dependent ATP transport system was 
already known, its direct involvement in ATP transport was ex-
cluded. Here we report an extensive biochemical characteriza-
tion of a partially purified adenine nucleotide transport system 
(ANTS) not dependent on Sac1p. Highly purified ER membranes 
from the wild-type and Δsac1 yeast strains reconstituted into li-
posomes transported ATP with the same efficiency. A chromatog-
raphy on hydroxyapatite was used to partially purify ANTS from 
Δsac1 ER extract. The two ANTS-enriched transport activity 
eluted fractions showed essentially the presence of four bands, 
one having an apparent MW of 56 kDa, similar to that observed 
for ANTS identified in rat liver ER. The two fractions reconsti-
tuted into liposomes efficiently transported, by a strict counter-
exchange mechanism, ATP and ADP. ATP transport was satura-
ble with a Km of 0.28 mM. The ATP/ADP exchange mechanism 
and the kinetic constants suggest that the main physiological role 
of ANTS is to catalyse the transport of ATP into ER, where it is 
used in several energy-requiring reactions and to export back to 
the cytosol the ADP produced.
Keywords; adenine nucleotide transport system, endoplasmic 
reticulum, HTP purification, Sac1p, transport
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Jaw1/LRMP has a role in maintaining nuclear shape via inter-
action with SUN proteins
1Takuma Kozono, 2Kazuko Tadahira, 1Wataru Okumura, 2Nao 
Itai, 3Miwa Tamura-Nakano, 4Taeko Dohi, 2Takashi Tonozuka 
and 1,2Atsushi Nishikawa
1Department of Food and Energy Systems Science, Gradu-
ate School of Bio-Applications Systems Engineering, 3‒5‒8 
Saiwai-cho, Fuchu, Tokyo, Japan; 2Division of Applied Biologi-
cal Chemistry, United Graduate School of Agricultural Science, 
Tokyo University of Agriculture and Technology, 3‒5‒8 Saiwai-
cho, Fuchu, Tokyo, Japan; 3Communal Laboratory, Research 
Institute, National Center for Global Health and Medicine, 
1‒21‒1 Toyama, Shinjuku-ku, Tokyo, Japan; 4Department of 
Gastroenterology, Research Center for Hepatitis and Immunol-
ogy, Research Institute, National Center for Global Health and 
Medicine, 1‒7‒1 Kohnodai, Ichikawa, Chiba, Japan
Jaw1/LRMP is characterized as a Type II integral membrane 
protein that is localized to endoplasmic reticulum, however, its 
physiological functions have been poorly understood. An align-
ment of amino acid sequence of Jaw1 with Klarsicht/ANC-1/
Syne/homology (KASH) proteins, outer nuclear membrane pro-
teins, revealed that Jaw1 has a partial homology to the KASH 
domain. Here, we show that the function of Jaw1 is to maintain 
nuclear shape in mouse melanoma cell line. The siRNA-mediat-
ed knockdown of Jaw1 caused a severe defect in nuclear shape, 

and the defect was rescued by ectopic expression of siRNA-
resistant Jaw1. Since co-immunoprecipitation assay indicates 
that Jaw1 interacts with Sad-1/UNC-84 (SUN) proteins that are 
inner nuclear proteins and microtubules, this study suggests that 
Jaw1 has a role in maintaining nuclear shape via interactions 
with SUN proteins and microtubules.
Keywords; Jaw1/LRMP, KASH proteins, LINC complex, nucle-
ar envelope, SUN proteins
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The effect of a gene associated with retinoid-interferon-
induced mortality 19 (GRIM-19) on STAT3-induced gene 
expression in renal carcinoma
1Lingang Cui, 1Qingjun Meng, 1Jianguo Wen, 1Zechen Yan, 
1Zhan Gao, 1Yudong Tian, 1Pengchao Xu, 1Pengchao Liann and 
1Haizhou Yu
1Department of Urology, The First Affiliated Hospital of Zheng-
zhou University, No. 1 Jianshe Road, Zhengzhou, Henan Prov-
ince, China
This study aimed to investigate the exact regulatory mechanisms 
of retinoid-interferon-induced mortality 19 (GRIM-19) in renal 
carcinoma. Tumour tissue samples from patients with renal car-
cinoma (n=30, there were seven cases of Stage I, eight cases 
of Stage II, eight cases of Stage III, seven cases of Stage IV) 
and control subjects were selected from adjacent normal tissue 
(n=10). Real-time quantitative PCR and western blotting were 
used to assess the level of GRIM-19, signal transducer and acti-
vator of transcription-3 (STAT3) and its downstream molecules. 
CD31 was detected by immunohistochemistry. The MTT assay 
was used to measure cell proliferation. The amount of apoptosis 
cells was analysed by Flow cytometry. The results showed that 
expression of GRIM-19 was decreased in renal carcinoma. How-
ever, in tumour tissue, STAT3 and its downstream signalling 
molecules showed the higher expression compared with control. 
Overexpression of GRIM-19, inhibited tumour growth apoptosis 
by mediating activators of STAT3 signal. In addition, interferon-
β and all-trans-retinoic acid inhibited the renal carcinoma cell 
growth and induced apoptosis, and effect of drug combinations 
was particularly evident. In conclusion, GRIM-19 expression is 
associated with hyperactivation of STAT3-induced gene expres-
sion in renal carcinoma.
Keywords; apoptosis, GRIM-19, proliferation, renal carcinoma 
STAT3
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Highly efficient photocontrol of mitotic kinesin Eg5 ATPase 
activity using a novel photochromic compound composed of 
two azobenzene derivatives
1Kei Sadakane, 1Islam M D Alrazi and 1Shinsaku Maruta
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1Department of Bioinformatics, Graduate School of Engineering 
Soka University, 1‒236 Tangi-cho, Hachioji, Tokyo, Japan
Mitotic kinesin Eg5 plays an important physiological role in cell 
division. Several small-molecule inhibitors of Eg5 are the focus 
of cancer therapies. Azobenzene is a photochromic compound 
exhibiting cis‒trans isomerization upon ultraviolet (UV) and vis-
ible (VIS) light irradiation. Photochromic compounds of azoben-
zene derivatives, mimicking Eg5-specific inhibitors of STLC, 
indicated photoreversible inhibitory effects on Eg5 ATPase ac-
tivity; however, the photoreversible switching efficiency was not 
significant. This study presents a novel synthesized photochro-
mic Eg5 inhibitor 2,3-bis[(2,5-dioxo-1-{4-[(E)-2-phenyldiazen-

1-yl]phenyl}pyrrolidin-3-yl)sulfanyl] butanedioic acid (BDPSB), 
which is composed of two azobenzenes. BDPSB exhibited cis‒
trans isomerization with UV and VIS light irradiation. The 
transform of BDPSB significantly inhibited microtubule-depen-
dent ATPase activity of Eg5, with an IC50 of 74 μM. Cis BDPSB 
showed weak effects on the microtubule-dependent ATPase 
activity. The results suggest that the novel photochromic Eg5 in-
hibitor BDPSB, which exhibits highly efficient photoswitching, 
shows a switch ‘ON’ and ‘OFF’ behaviour with VIS and UV light 
irradiation.
Keywords; azobenzene, inhibitor, mitotic kinesin, photochromic 
compound


