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The crystal structure of an adenylate kinase from an extremophilic archaeon Aeropyrum pernix was determined in complex
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with full ligands, ATP-Mg2+ and AMP, at a resolution of 2.0 Å.
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The protein forms a trimer as found for other adenylate kinases

Gene disruption of medaka (Oryzias latipes) orthologue

from archaea. Interestingly, the reacting three atoms, two phosph

for mammalian tissue-type transglutaminase (TG2) causes

orus and one oxygen atoms, were located almost in line, support
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Biochemical properties of human full-length aryl hydrocar-

Transglutaminases are an enzyme family that catalyses protein

bon receptor (AhR)

cross-linking essential for several biological functions. In the
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established ﬁsh model. Among the human isozymes, tissue-type
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transglutaminase (TG2) has multiple functions that are involved
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in several biological phenomena. In this study, we established me-

The aryl hydrocarbon receptor (AhR) is a very unstable protein.

daka mutants deﬁcient for the orthologue of human TG2 using the

AhR binds to the molecular chaperone complex (HSP90-p23-

CRISPR/Cas9 and transcription activator-like effector nucleases

XAP2) to maintain a stable structure in the cytoplasm. After

systems. Although apparent morphological changes in the pheno-

binding to ligands, such as dioxin, AhR translocates from the

type were not observed, movement retardation was found in the

cytoplasm to the nucleus with a molecular chaperone complex.

mutant fish when evaluated by a tank-diving test. Furthermore,

The protein forms a heterodimer with Arnt after nuclear transfer,

comparative immunohistochemistry analysis using in this fish

functions as a transcription factor by binding to a xenobiotic re-

model revealed that orthologue of human TG2 was expressed at

sponsive element (XRE), and induces the cytochrome P450 1A1

the periventricular layer of the optic tectum. Our ﬁndings provide

(CYP1A1). Because of the unstable protein, expression of the

novel insight for the relationship between tissue-type transgluta-

full-length AhR in the E. coli expression system is very diﬃcu

minase and the nervous system and the associated behaviour.

lt. Many studies investigated AhR using AhR domains in vitro.
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We expressed and puriﬁed the human full-length AhR in E. coli
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expression system. Furthermore, specific antibodies were prep
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ared. Puriﬁed full-length AhR could bind to ligand. In the pres-
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ence of ligand, α-helix and random coil of AhR increased and

Crystal structure of adenylate kinase from an extremophilic

β-sheet decreased on CD spectrum. Full-length AhR could bind

archaeon Aeropyrum pernix with ATP and AMP

to HSP90, XAP2 and p23 in the presence or absence of ligand.
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We now show the biochemical properties of full-length AhR.
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β-1,4-glucanases in nutrient-limited medium by Aspergillus

This study introduces a novel monoclonal anti-α9 integrin anti-
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body (MA9-413) with human variable regions, isolated by phage
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Biological degradation of cellulose from dead plants in nature

ﬁrst monoclonal anti-α9 integrin antibody that can react with and
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functionally inhibit both human and mouse α9 integrin. MA9-

important for sustainable carbon recirculation. This study aimed
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macological studies without resorting to surrogate antibodies.
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ride production from agro-industrial wastes. Fungal lines with

arthritis model, it can be considered as a useful therapy against

cellulolytic activity were screened and isolated from stacked rice

rheumatoid arthritis and other α9 integrin-associated diseases.
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Actin-microtubule crosstalk is implicated in the formation of
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cellular protrusions, but the mechanism remains unclear. In this
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study, we examined the regulation of cell protrusion involving
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a ubiquitously expressed microtubule-associated protein (MAP)

A novel monoclonal antibody cross-reactive with both human

4, and its superfamily proteins, neuronal MAP2 and tau. Fluo-

and mouse α9 integrin useful for therapy against rheumatoid

rescence microscopy revealed that these MAPs bound to F-actin
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significantly by 28% and 30%, respectively. Super-resolution
microscopy revealed that 95% of microtubules in cell processes
colocalized with F-actin, and MAP4 was always found in their
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vicinity. These results suggest that microtubule elongation along
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Gene Expression

As a research hotspot in recent years, bone mesenchymal stem

MicroRNA-548-3p overexpression inhibits proliferation,

cells (BMSCs) play an important role in the process of a variety
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of human diseases, including cancers. However, in osteosar-
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Osteoporosis is the most common bone disease and a public
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of the IL-6/STAT3 signalling in hBMSCs rescues the transfor-

is caused by an imbalance in the bone remodelling process me-

mation of CAF phenotype induced by U2OS-CM. And, human

diated by osteoclast and osteoblast. MicroRNAs have emerged
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as key players during the differentiation of both types of cells

genes in hMSCs. Meanwhile, IL-6/STAT3 signalling involves in

specialized involved in bone metabolism. We found high expres-

promoting eﬀects of U2OS-CM on the proliferation, migration

sion levels of miR-548x-3p in circulating monocytes derived

and invasion of BMSCs. In summary, our results suggest that
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analyse the functional characterization of miR-548x-3p roles in

ling and play an important role in the progress of osteosarcoma.
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tochondrial ubiquitin ligase MITOL (MARCH5), a key regulator

system. This method allows for the preparation of active cyclic

of mitochondrial function. MITOL-knockout mice have congeni-

scFv from the cytoplasm of E. coli. The present method was app

tal hypoplasia of the anterior pituitary caused by decreased ex-

lied to the production of cyclic 73MuL9-scFv, a GA-pyridine ant

pression of pituitary transcript factor 1 (Pit1). Consistently, both

ibody, as a kind of advanced glycation end-product. These ﬁndin

mRNA levels of growth hormone (GH) and prolactin levels were

gs are expected to evoke further application study of cyclic scFv.

markedly decreased in the anterior pituitary of mutant mice.

Keywords; antibody engineering, cyclic scFv, protein trans-

Growth failure of mutant mice was partly rescued by hypoder-

splicing, single-chain Fv, split inteins

mic injection of recombinant GH. To clarify whether this abnormality was induced by the primary eﬀect of MITOL knockdown

RNA Technology

in the anterior pituitary or a secondary effect of other lesions,

Application of solid-phase DNA probe method with cleavage

we performed lentiviral-mediated knockdown of MITOL on cul-

by deoxyribozyme for analysis of long non-coding RNAs

tured rat pituitary GH3 cells, which secrete GH. GH production

Shizuka Arakawa 1, Kohsuke Kamizaki 1, Yusuke Kuwana 1,

was severely compromised in MITOL-knockdown GH3 cells.

Naruki Kataoka 1, Chieko Naoe 2, Chie Takemoto 2,3, Takashi

In conclusion, MITOL plays a critical role in the development

Yokogawa4 and Hiroyuki Hori1

of the anterior pituitary; therefore, mice with MITOL dysfunc-

1

tion exhibited pituitary dwarfism caused by anterior pituitary

School of Science and Engineering, Ehime University, 3 Bun-

hypoplasia. Our ﬁndings suggest that mitochondrial dysfunction

kyo-cho, Matsuyama, Ehime 790‒8577, Japan, 2RIKEN Systems

is commonly involved in the unknown pathogenesis of pituitary

and Structural Biology Center, 1‒7‒22 Suehiro-cho, Tsurumi-

dwarﬁsm.

ku, Yokohama, Kanagawa 230‒0045, Japan, 3RIKEN Center for

Keywords; dwarﬁsm, growth hormone, mitochondrial ubiquitin

Biosystems Dynamics Research, 1‒7‒22 Suehiro-cho, Tsurumi-

ligase MITOL, Pit1, pituitary

ku, Yokohama, Kanagawa 230‒0045, Japan, 4Department of

Department of Materials Science and Biotechnology, Graduate

Chemistry and Biomolecular Science, Faculty of Engineering,

BIOTECHNOLOGY

Gifu University, 1‒1 Yanagido, Gifu 501‒1193, Japan

Biomaterials

The solid-phase DNA probe method is a well-established tech-

Convenient method of producing cyclic single-chain Fv anti-

nique for tRNA purification. We have applied this method for

bodies by split-intein-mediated protein ligation and chaper-

purification and analysis of other non-coding RNAs. Three

one co-expression

columns for purification of tRNAPhe, transfer-messenger RNA
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Single-chain Fv (scFv) is a recombinant antibody in which the

thermore, if a long non-coding RNA is cleaved site-speciﬁcally

variable regions of the heavy chain (VH) and light chain (VL)

and the fragment can be puriﬁed by the solid-phase DNA probe

are connected by a short ﬂexible polypeptide linker. Compared

method, modiﬁed nucleosides in the long non-coding RNA can

with monoclonal antibodies, scFvs have the advantages of low-

be analysed. Therefore, we designed a deoxyribozyme (DNA-

cost production using Escherichia coli and easy genetic mani

zyme) to perform site-speciﬁc cleavage of 16S rRNA, examined

pulation. ScFvs are, therefore, regarded as useful modules for

optimum conditions and purified the resulting RNA fragment.

producing next-generation medical antibodies. The practical use

Sequencing of complimentary DNA and mass spectrometric

of scFvs has been limited due to their aggregation propensity

analysis revealed that the purified RNA corresponded to the

mediated by interchain VH‒VL interactions. To overcome this

targeted fragment of 16S rRNA. Thus, the combination of DNA-

problem, we recently reported a cyclic scFv whose N-terminus

zyme cleavage and purification using solid-phase DNA probe

and C-terminus were connected by sortase A-mediated liga-

methodology can be a useful technique for analysis of modiﬁed

tion. Preparation of cyclic scFv is, however, a time-consuming

nucleosides in long non-coding RNAs.

process. To accelerate the application study of cyclic scFv, we
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of a protein ligation technique based on protein trans-splicing
reaction (PTS) by split intein and a chaperone co-expression
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