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Antiviral effect of alkaloids-free Ephedra Herb extract on 
respiratory syncytial virus infection 

 
Aya Fujikane1, Ryosuke Fujikane2,3, Sumiko Hyuga4, Yusuke Sechi1, Tetsuya Hiyoshi1, 

Atsuhiko Sakamoto1, Akinori Nishi5, Hiroshi Odaguchi4, Kenji Hiromatsu6,  
Yukihiro Goda7, Yoshizumi Ishino8 and Shigeki Nabeshima1 

 
1Department of General Medicine, Faculty of Medicine, Fukuoka University, Fukuoka, Japan 
2Department of Physiological Science and Molecular Biology, Fukuoka Dental College, 
Fukuoka, Japan 
3Oral Medicine Research Center, Fukuoka Dental College, Fukuoka, Japan 
4Oriental Medicine Research Center, School of Pharmacy, Kitasato University, Tokyo, Japan 
5TSUMURA Advanced Technology Research Laboratories, Tsumura & Co., Ibaraki, Japan 
6Department of Microbiology and Immunology, Faculty of Medicine, Fukuoka University, 
Fukuoka, Japan  
7National Institute of Health Sciences, Kawasaki, Kanagawa, Japan 
8Department of Bioscience and Biotechnology, Graduate School of Bioresource and 
Bioenvironmental Sciences, Kyushu University, Fukuoka, Japan 
 
Respiratory syncytial virus (RSV) is a major cause of respiratory tract infection in 
children. Despite decades of efforts, no effective therapies are available. We recently 
reported that extracts of Ephedra Herb and Cinnamon Bark interacted with the G 
attachment protein of RSV to inhibit infectivity. The present in vitro study aimed to 
investigate the antiviral effect of ephedrine alkaloids-free Ephedra Herb extract (EFE), 
which is characterized by free of harmful effects of ephedrine alkaloids in Ephedra 
Herb, on experimental RSV infection. Infection of RSV into A549 cells simultaneously 
with EFE resulted the significant reduction of RSV RNA, viral protein, and viral titers 
after the incubation of the cells. We found that RSV attachment to the cell surface was 
inhibited both in the presence of EFE and when RSV particles were pre-treated with 
EFE. We also found that EFE specifically interacted with the central conserved domain 
of RSV G protein by surface plasmon resonance, demonstrating that specific binding of 
G protein to the cellular receptor was inhibited by EFE. Another mechanism was found 
in which a higher concentration of EFE inhibited the viral load immediately after the 
viral entry into host cells, suggesting the inhibition of viral RNA replication. These 
results demonstrate that EFE worked against RSV infection through multiple antiviral 
mechanisms, a unique feature of this crude drug extract. 
                                         
Abstract of an article in Front Pharmacol. 15: 1410470 (2024). 
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Mucilage is a gelatinous and sticky hydrophilic polysaccharide released from epidermal cells of seed coat after the
hydration of mature seeds and is composed primarily of unbranched rhamnogalacturonan I (RG-I). In this study, we
produced a recombinant endo-RG-I hydrolase from Aspergillus aculeatus (AaRhgA) in the fission yeast Schizosacchar-
omyces pombe and examined its substrate preference for pyridylaminated (PA) RG-I with the various degrees of poly-
merization (DP). Recombinant AaRhgA requires PA-RG-I with a DP of 10 or higher for its hydrolase activity. We
heterologously expressed the AarhgA gene under the strong constitutive promoter, cauliflower mosaic virus 35S pro-
moter, in Arabidopsis thaliana. In a series of biochemical analyses of each mucilage fraction released from the water-
imbibed seeds of the transgenic plants, we found the enhanced deposition of the transparent mucilage layer that
existed in the peripheral regions of the adherent mucilage and was not stained with ruthenium red. This study
demonstrated the feasibility of manipulating the mucilage organization by heterologous expression of the endo-RG-I
hydrolase.

� 2024, The Society for Biotechnology, Japan. All rights reserved.
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The epidermal cells of the Arabidopsis thaliana seeds accumulate
large amounts of hydrophilic polysaccharides, which are released
following the hydration of mature seeds. These polysaccharides,
called mucilage, have gelatinous and sticky features and are
composed predominantly of pectic rhamnogalacturonan I (RG-I,
>90 %), including smaller portions of homogalacturonan, cellulose,
and hemicellulose (1e3). Mucilage is easily visualized with ruthe-
nium red staining because of the presence of pectins. Two distinct
mucilage layers have been detected: the adherent mucilage (AM),
with a molecular size of approximately 50,000 kDa, is firmly
adherent to ray-like structures that radiate from the top of a
volcano-shaped secondary cell wall called the columella, while the
non-adherent mucilage (NM), with a molecular size of approxi-
mately 600 kDa, is readily released upon water imbibition (4).

RG-I is composed of a repeating disaccharide (a-1,4-GalUA-a-
1,2-Rha; GalUA, D-galacturonic acid; Rha, L-rhamnose) backbone
that can be decorated on Rha residues with side chains, including
galactan and arabinan (5). Studying the relationship between the
RG-I structure and physiological functions is challenging because of
the structural complexity of RG-I, as the modification of the RG-I
structure using external enzymes, chemical treatments, or genetic
manipulation may cause lethality or redundancy in plant devel-
opment and physiology (2). Arabidopsis mucilage, in which RG-I is
mostly unbranched (3), is not essential for seed viability or

germination. Therefore, Arabidopsis mucilage has been eagerly
exploited as an excellent model for studying the molecular mech-
anisms that regulate RG-I backbone biosynthesis, release, and
degradation (2,3).

Degradation of the RG-I backbone is realized by RG-I-degrading
enzymes, including endo-RG-I hydrolase (RGH, also known as
rhamnogalacturonase), exo-RG-I galacturonohydrolase (RGGH),
exo-RG-I rhamnohydrolase (RGRH), RG-I lyase, and unsaturated
rhamnogalacturonyl hydrolase (6). The RGH activity, which is
responsible for the random cleavage of the a1,2-glycosidic bond
between GalUA and Rha in the RG-I backbone, was originally
discovered in Aspergillus aculeatus (7). In a later study, rhgA was
identified as the gene responsible for the RGH activity in
A. aculeatus (8). To date, six additional recombinant RGH proteins,
including two from Aspergillus niger (9), one from the necrotrophic
plant pathogen Botrytis cinerea (anamorph of B. fuckeliana) (10),
one from Aspergillus nidulans (11), one from the wood-decaying
basidiomycete Irpex lacteus (12), and one from Aspergillus aculea-
tinus (13), have shown the RGH activities. All seven fungal RGHs
belong to glycoside hydrolase family 28 in the Carbohydrate-Active
enZyme (CAZy) database (14). RGGH catalyzes the cleavage of the
a1,2-glycosidic bond between GalUA and Rha at the non-reducing
terminus, releasing a single GalUA. RGRH catalyzes the cleavage
of the a1,2-glycosidic bond between Rha and GalUA at the non-
reducing terminus, releasing a single Rha. Although RGGH and
RGRH were first discovered in A. aculeatus and enzymatically
characterized (15,16), none of the corresponding genes have been
identified (6). The RGRH gene was recently identified in Penicillium
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The cladoceran crustacean Daphnia exhibits phenotypic plasticity, a phenomenon that 
leads to diverse phenotypes from one genome. Alternative usage of gene isoforms has 
been considered a key gene regulation mechanism for controlling different phenotypes. 
However, to understand the phenotypic plasticity of Daphnia, gene isoforms have not 
been comprehensively analyzed. Here we identified 25,654 transcripts derived from the 
9710 genes expressed during environmental sex determination of Daphnia magna using 
the long-read RNA-Seq with PacBio Iso-Seq. We found that 14,924 transcripts were 
previously unidentified and 5713 genes produced two or more isoforms. By a 
combination of Illumina short-read RNA-Seq, we detected 824 genes that implemented 
switching of the highest expressed isoform between females and males. Among the 824 
genes, we found isoform switching of an ortholog of CREB-regulated transcription 
coactivator, a major regulator of carbohydrate metabolism in animals, and a correlation 
of this switching event with the sexually dimorphic expression of carbohydrate 
metabolic genes. These results suggest that a comprehensive catalog of isoforms may 
lead to understanding the molecular basis for environmental sex determination of 
Daphnia. We also infer the applicability of the full-length isoform analyses to the 
elucidation of phenotypic plasticity in Daphnia. 
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The formation of protein aggregates, which can be immunogenic and lower the efficacy 
and safety of protein drugs, has been an issue in biopharmaceutical development for 
more than a decade. Although protein drugs are often shipped as frozen material, the 
effect of the accidental dropping of frozen proteins, which can occur during shipping 
and handling, on the physical stability has not been studied. Here, a frozen Fc fusion 
protein was subjected to dropping stress and the increase in the aggregate concentration 
was evaluated. Significant increases in micron-sized aggregates were observed at –30 
◦C (p ≤ 0.01), but not at –60 ◦C. Proteins adsorbed on the vial surfaces were not 
remarkably detached by the action of dropping and were not the primary cause of the 
increase in micron-sized aggregates. When the vials were dropped, local heat generation 
occurred and this led to local freeze-thaw stress that induced protein aggregation. 
Poloxamer-188, which is known to mitigate aggregation caused by freeze-thaw stress, 
effectively prevented the aggregation caused by the dropping stress in the frozen state at 
–30 ◦C. In addition, rapid freezing could suppress the aggregation caused by the 
dropping stress. The results demonstrated that dropping stress reduced the stability of 
proteins even in the frozen state, and they provide new insights into the formulation and 
freezing processes to prevent protein aggregation caused by dropping stress in the 
frozen state. 
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The creation of a self-replicating synthetic cell is an essential to understand life self-
replication. One method to create self-replicating artificial cells is to reconstitute the 
self-replication system of living organisms in vitro. In a living cell, self-replication is 
achieved via a system called the autonomous central dogma, a system in which central 
dogma-related factors are autonomously synthesized and genome replication, 
transcription, and translation are driven by nascent factors. Various studies to 
reconstitute some processes of the autonomous central dogma in vitro have been 
conducted. However, in vitro reconstitution of the entire autonomous central dogma 
system is difficult as it requires balanced expression of several related genes. Therefore, 
we developed a method to simultaneously quantify and optimize the in vitro expression 
balance of multiple genes. First, we developed a quantitative mass spectrometry method 
targeting genome replication-related proteins as a model of central dogma-related 
factors and acquired in vitro expression profiles of these genes. Additionally, we 
demonstrated that the in vitro expression balance of these genes can be easily optimized 
by adjusting the input gene ratio based on the data obtained by the developed method. 
This study facilitated the easy optimization of the in vitro expression balance of multiple 
genes. Therefore, extending the scope of this method to other central dogma-related 
factors will accelerate attempts of self-replicating synthetic cells creation. 
                                         
Abstract of an article in Journal of Bioscience and Bioengineering 138(2): 97-104 (2024). 

List of Publications for 2024: AOKI Wataru 

 
1. Kosaka, Y., Miyawaki, Y., Mori, M., Aburaya, S., Nishizawa, C., Chujo, T., Niwa, 

T., Miyazaki, T., Sugita, T., Fukuyama, M., Taguchi, H., Tomizawa, K., Sugase, K., 
Ueda, M., and Aoki, W. (2025). Autonomous ribosome biogenesis in vitro. Nature 
Communications 16(1): 514. 
 

2. Noda, Y., Noguchi, T., Nagano, T., Aoki, W., and Ueda, M. (2025). Bacterial 
removal using liposomes and an anionic adsorber. Journal of Bioscience and 
Bioengineering 139(3): 249-256.  

 
3. Nishizawa, C., Aburaya, S., Kosaka, Y., Sugase, K., and Aoki, W. (2024). 

Optimizing in vitro expression balance of central dogma-related genes using parallel 
reaction monitoring. Journal of Bioscience and Bioengineering 138(2): 97-104. 

 
4. Mizutani, M., Kuroda, S., Oku, M., Aoki, W., Masuya, T., Miyoshi, H., and Murai, 

M. (2024). Identification of proteins involved in intracellular ubiquinone trafficking 
in Saccharomyces cerevisiae using artificial ubiquinone probe. Biochimica et 
Biophysica Acta (BBA) - Bioenergetics 1865(4): 149147. 
 

192 193



List of Publications for 2024: KURISU Genji 
 
1. Yamamoto, R., Sahashi, Y., Shimo-Kon, R., Sakato-Antoku, M., Suzuki, M., Luo, 

L., Tanaka, H., Ishikawa, T., Yagi, T., King, S. M., Kurisu, G., and Kon, T. (2025). 
Chlamydomonas FBB18 is a ubiquitin-like protein essential for the cytoplasmic 
preassembly of various ciliary dyneins. Proc. Natl. Acad. Sci. USA 122: 
e2423948122. doi: 10.1073/pnas.2423948122 
 

2. Uenaka, M., Ohnishi, Y., Ise, A., Yu, J., Yano, N., Kusaka, K., Tanaka, H., and 
Kurisu, G. (2025). Redox-dependent hydrogen-bond network rearrangement of 
ferredoxin-NADP+ reductase revealed by high-resolution X-ray and neutron 
crystallography. Acta Crystallogr. F81: 73-84. doi: 10.1107/S2053230X25000524 

 
3. Duan, J., Rutz, A., Kawamoto, A., Naskar, S., Edenharter, K., Leimkühler, S., 

Hofmann, E., Happe, T., and Kurisu, G. (2025). Structural determinants of oxygen 
resistance and Zn2+-mediated stability of the [FeFe]-hydrogenase from Clostridium 
beijerinckii. Proc. Natl. Acad. Sci. USA 122: e2416233122. doi: 
10.1073/pnas.2416233122 

 
4. Gogoi, D., Sasaki, T., Kalita, N., Sethi, T., Ichiyanagi, K., Nakane, T., Kawamoto, 

A., Das, D., Kurisu, G., and Thakuria, R. (2025). Tuning of a Hydrogen-Bonded 
Organic Framework by Liquid-Assisted Mechanosynthesis between Trans-Aconitic 
Acid and Isonicotinamide. Chemistry 31: e202403427. doi: 
10.1002/chem.202403427 

 
5. Shimakawa, G., Demulder, M., Flori, S., Kawamoto, A., Tsuji, Y., Nawaly, H., 

Tanaka, A., Tohda, R., Ota, T., Matsui, H., Morishima, N., Okubo, R., Wietrzynski, 
W., Lamm, L., Righetto, R. D., Uwizeye. C., Gallet, B., Jouneau, P. H., Gerle, C., 
Kurisu. G., Finazzi, G., Engel, B. D., and Matsuda, Y. (2024). Diatom pyrenoids are 
encased in a protein shell that enables efficient CO2 fixation. Cell 187: 5919-5934. 
doi: 10.1016/j.cell.2024.09.013 

 
6. Seki, S., Miyata, T., Norioka, N., Tanaka, H., Kurisu, G., Namba, K., and Fujii, R. 

(2024). Structure-based validation of recombinant light-harvesting complex II. 
PNAS Nexus 3: e405. doi: 10.1093/pnasnexus/pgae405 

202 203



List of Publications for 2024: KURISU Genji 
 
1. Yamamoto, R., Sahashi, Y., Shimo-Kon, R., Sakato-Antoku, M., Suzuki, M., Luo, 

L., Tanaka, H., Ishikawa, T., Yagi, T., King, S. M., Kurisu, G., and Kon, T. (2025). 
Chlamydomonas FBB18 is a ubiquitin-like protein essential for the cytoplasmic 
preassembly of various ciliary dyneins. Proc. Natl. Acad. Sci. USA 122: 
e2423948122. doi: 10.1073/pnas.2423948122 
 

2. Uenaka, M., Ohnishi, Y., Ise, A., Yu, J., Yano, N., Kusaka, K., Tanaka, H., and 
Kurisu, G. (2025). Redox-dependent hydrogen-bond network rearrangement of 
ferredoxin-NADP+ reductase revealed by high-resolution X-ray and neutron 
crystallography. Acta Crystallogr. F81: 73-84. doi: 10.1107/S2053230X25000524 

 
3. Duan, J., Rutz, A., Kawamoto, A., Naskar, S., Edenharter, K., Leimkühler, S., 

Hofmann, E., Happe, T., and Kurisu, G. (2025). Structural determinants of oxygen 
resistance and Zn2+-mediated stability of the [FeFe]-hydrogenase from Clostridium 
beijerinckii. Proc. Natl. Acad. Sci. USA 122: e2416233122. doi: 
10.1073/pnas.2416233122 

 
4. Gogoi, D., Sasaki, T., Kalita, N., Sethi, T., Ichiyanagi, K., Nakane, T., Kawamoto, 

A., Das, D., Kurisu, G., and Thakuria, R. (2025). Tuning of a Hydrogen-Bonded 
Organic Framework by Liquid-Assisted Mechanosynthesis between Trans-Aconitic 
Acid and Isonicotinamide. Chemistry 31: e202403427. doi: 
10.1002/chem.202403427 

 
5. Shimakawa, G., Demulder, M., Flori, S., Kawamoto, A., Tsuji, Y., Nawaly, H., 

Tanaka, A., Tohda, R., Ota, T., Matsui, H., Morishima, N., Okubo, R., Wietrzynski, 
W., Lamm, L., Righetto, R. D., Uwizeye. C., Gallet, B., Jouneau, P. H., Gerle, C., 
Kurisu. G., Finazzi, G., Engel, B. D., and Matsuda, Y. (2024). Diatom pyrenoids are 
encased in a protein shell that enables efficient CO2 fixation. Cell 187: 5919-5934. 
doi: 10.1016/j.cell.2024.09.013 

 
6. Seki, S., Miyata, T., Norioka, N., Tanaka, H., Kurisu, G., Namba, K., and Fujii, R. 

(2024). Structure-based validation of recombinant light-harvesting complex II. 
PNAS Nexus 3: e405. doi: 10.1093/pnasnexus/pgae405 

7. Jantarit, N., Tanaka, H., Lin, Y., Lee, Y. H., and Kurisu, G. (2024). Crystal structure 
of pectocin M1 reveals diverse conformations and interactions during its initial step 
via the ferredoxin uptake system. FEBS Open Bio 14: 1731-1745. doi: 
10.1002/2211-5463.13874 

 
8. Takahashi, K., Lee, Y., Fago. A., Bautista, N. M., Storz, J. F., Kawamoto, A., Kurisu, 

G., Nishizawa, T., and Tame, J. R. H. (2024). The unique allosteric property of 
crocodilian haemoglobin elucidated by cryo-EM. Nature Commun. 15(1): 6505. doi: 
10.1038/s41467-024-49947-x. 

 
9. Zheng, Y., Sakai, K., Watanabe, K., Takagi, H., Sato-Shiozaki, Y., Misumi, Y., 

Miyanoiri, Y., Kurisu, G., Nogawa, T., Takita, R., and Takahashi, S. (2024). Iron-
sulphur protein catalysed [4+2] cycloadditions in natural product biosynthesis. 
Nature Commun. 15(1): 5779. doi: 10.1038/s41467-024-50142-1 

 
10. Jiko, C., Li, J., Moon, Y., Tanaka, Y., Gopalasingam, C. C., Shigematsu, H., Chae, P. 

S., Kurisu, G., and Gerle, C. (2024). NDT-C11 as a Viable Novel Detergent for 
Single Particle Cryo-EM. ChemPlusChem. Jun17: e202400242. doi: 
10.1002/cplu.202400242 

 
11. Aijima, T., Ueda, R., Nakane, T., Makino, F., Ohnishi, Y., Tokunaga, J., Nakajima, 

K., Kamino, S., Kurisu, G., Namba, K., Nakata, H., Mogi, K., Sajiki, H., Akai, S., 
and Sawama, Y. (2024). Versatile Biaryls and Fused Aromatics through Oxidative 
Coupling of Hydroquinones with (Hetero)Arenes. ChemistrySelect 9: e2024000647.  
doi: 10.1002/slct.202400647 

 
12. Sasaki, T., Nakane, T., Kawamoto, A., Zhao, Y., Fujimoto, Y., Nishizawa, T., Kalita, 

N., Tsuzuki, S., Ito, F., Ramamurty, U., Rhakuria, R., and Kurisu, G. (2024). 
Mechanically-sensitive fluorochromism by molecular domino transformation in a 
Schiff base crystal. J. Mater. Chem. C. 12: 8508-8513. doi: 10.1039/D4TC00406J 

 
13. Deka, P., Jaiswal, S., Sarma, P., Bora, D., Nakane, T., Kawamoto, A., Ohnishi, Y., 

Kurisu, G., Mahanta, S. P., Althubeiti, K., Ichiyanagi, K., Sasaki, T., and Thakuria, 
R. (2024). Analysis of Solid-State Emission of the p-Bis(2,2-dicyanovinyl)benzene 
Analogue through Combined X-ray, Synchrotron, and Microcrystal Electron 
Diffraction. Cryst. Growth. Des., 24: 7222-7234. doi: 10.1021/acs.cgd.4c00856 

202 203



Analysis of nitrogen source assimilation in industrial strains 
of Aspergillus oryzae 

 
Shouhei Miki1,2, Kanae Sakai2, Takuro Nakagawa1, Takumi Tanaka2, Liyun Liu2, 

Hideyuki Yamashita1, and Ken-Ichi Kusumoto2 

 

1Higuchi Matsunosuke Shoten Co., Ltd., 1-14-2 Harimacho, Abeno-ku, Osaka-shi, Osaka 545-
0022, Japan 
2Graduate School of Engineering, Osaka University, 2-1 Yamadaoka, Suita, Osaka 565-0871, 
Japan 
 
Nitrogen source assimilation is important for the biological functions of fungi, and its 
pathway has been deeply studied. Aspergillus oryzae mutants defective in nitrogen 
source assimilation are known to grow poorly on Czapek-Dox (CD) medium. In this 
study, we found an industrial strain of A. oryzae that grew very poorly on a CD medium 
containing sodium nitrate as a nitrogen source. We used media with various nitrogen 
components to examine the steps affecting the nitrogen source assimilation pathway of 
this strain. The strain grew well on the CD medium supplied with nitrite salt or 
ammonium salt, suggesting that the strain was defective in nitrate assimilation step. To 
ascertain the gene causing the defect of nitrate assimilation, a gene expression vector 
harboring either niaD or crnA of A. oryzae RIB40 was introduced into the industrial 
strain. The industrial strain containing the crnA vector recovered its growth. This is the 
first report that a mutation of crnA causes poor growth on CD medium in an industrial 
strain of A. oryzae, and crnA can be used as a transformation marker for crnA deficient 
strains. 
                                         
Abstract of an article in Journal of Bioscience and Bioengineering 137(4): 231-238 (2024). 
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demonstrated. Meanwhile, the upregulation of phosphate transport-related genes upon 
Cd treatment seems to be the bacterial response to Cd-induced phosphate depletion. 
Altogether, our findings suggest that these adaptive responses are critical mechanisms 
contributing to increased Cd tolerance in C. nantongensis strain E324 via the 
enhancement of metal-chelating and antioxidant capacities of the cells. 
                                         
Abstract of an article in Science of the Total Environment 952: 175915 (2024). 
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before YHV challenge. The results showed that the mortality rates in the BenPol-
dsYHV complexes and dsYHV groups were 33 % and 69 %, respectively, for the 
treatments 7 days before YHV challenge. However, the mortality rate was similar when 
the interval between treatment and YHV challenge was 21 days. The possible 
mechanisms underlying these observations are discussed. The results of this study 
suggest that BenPol is a promising nanoparticle-based delivery platform for the safe and 
effective delivery of dsRNA to protect shrimp against viral infections in aquaculture 
production systems. 
                                         
Abstract of an article in Aquaculture 595: 741570 (2025). 
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halophyte Sesuvium portulacastrum L. 
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An aerobic, Gram-stain-positive, motile, coccus-shaped actinomycete, designated strain 
LSe6-4T, was isolated from leaves of sea purslane (Sesuvium portulacastrum L.) in 
Thailand and subjected to a polyphasic taxonomic studies. Growth of the strain occurred 
at temperatures between 15–38 °C, and with NaCl concentrations 0–13%. The 16S 
rRNA gene sequences analysis indicated that the strain was most closely related to 
Kineococcus endophyticus KLBMP 1274T (99.2 %), and Kineococcus mangrovi L2-1-
L1T (99.0 %). The genome of strain LSe6-4T was estimated to be 4.22 Mbp in size, with 
DNA G+C content of 74.57%. The average nucleotide identity (ANI) and digital DNA-
DNA hybridization (dDDH) relatedness values between strain LSe6-4T and the closely 
related species were less than the threshold values for identifying a novel species. Strain 
LSe6-4T showed morphological and chemotaxonomic characteristics of the genus 
Kineocoocus. The whole-cell hydrolysates contained meso-diaminopimelic acid as the 
diagnostic diamino acid, with arabinose, galactose, and ribose as whole-cell sugars. The 
predominant menaquinone was MK-9(H2). The polar lipid profile composed of 
phosphatidylglycerol, diphosphatidylglycerol, an unidentified phospholipid, three 
unidentified aminophospholipids, and an unidentified aminolipid. Major cellular fatty 
acids (> 10% of total fatty acids) were anteiso-C15:0 and iso-C14:0. It is evident from the 
combination of genotypic and phenotypic characteristics that strain LSe6-4T represents 
a novel species of the genus Kineococcus, for which the name Kineococcus 
halophytocola sp. nov. is proposed. The type strain is strain LSe6-4T (=TBRC 17798T 
=NBRC 116401T). 
                                         
Abstract of an article in Current Microbiology 82: 92 (2025). 
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Abstract 

The industrial mushroom diversity in Sri Lanka lies within a narrow range; therefore, it is 
necessary to introduce novel mushroom species to the industry. Pleurotus djamor Rumph. ex Fr. 
strain PL01-White is a white local mushroom in Sri Lanka with a relatively larger pileus than the 
commercial strain and is considered a delicacy by locals. In the present study, we domesticated and 
optimized the cultivation conditions for this mushroom. This mushroom can be successfully 
cultivated in rubber sawdust with 65.5% moisture, 10% rice bran (w/w), 2.5% CaCO3 (w/w) and 
0.2% MgSO4 (w/w). These mushrooms are nutritionally important, having a crude protein content 
of 26.038±0.183% (of dry weight) and 37.5±2.0% crude fibre content (of dry weight). The mineral 
content of the mushroom was analysed via Inductively Coupled Plasma-Mass Spectrometry. 
Potassium (K) is the most abundant macroelement (18950 ± 7.0 mg/kg), while Zn is the most 
abundant microelement (85.0 ± 0.85 mg/kg). The heavy metals, As, Pb, and Hg contents were 
identified as lower than those recommended by Codex Alimentarius. The in vitro cytotoxicity of 
the boiled mushroom extract (LC50 – 0.0460 g/mL) determined by the Artemia toxicity assay was 
lower than that of the raw mushroom extract (LC50 – 0.0003 g/mL). 
 
Keywords – Cytotoxicity – Mushroom domestication – Nutritional content – Optimization – 
Oyster mushroom 
 
Introduction  

In Sri Lanka, there is a large diversity of mushrooms, however only a few are used for 
culinary purposes and are rarely used for medicinal purposes. There is a high demand for the few 
wild edible species already consumed by locals due to the characteristic taste, texture, and 
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The symbiotic relationship between legumes and rhizobia is known to be influenced by 
specific rhizobial type III effectors (T3Es) in certain cases. In this study, we present 
evidence that the symbiosis between Vigna radiata and Bradyrhizobium 
elkanii USDA61 is controlled by a T3E called NopP2, and this interaction is highly 
dependent on the genetic makeup of the host plant. NopP2 plays a crucial role in 
promoting nodulation in various V. radiata varieties. Additionally, NopP2 is essential 
for early infection and the formation of nodules in compatible plants. Through 
evolutionary analysis, we discovered that bradyrhizobial NopPs can be categorized into 
two distinct clusters: NopP1 and NopP2. Furthermore, both types of bradyrhizobial 
NopPs were conserved within their respective groups. Our findings suggest that NopP2 
serves as a mechanism for optimizing the symbiotic relationship between V. 
radiata and B. elkanii USDA61 by interacting with the pathogenesis related-10 (PR10) 
protein and reducing effector-triggered immunity (ETI) responses. 
                                         
Abstract of an article in Scientific Reports 14 (1): 24541 (2024). DOI: 10.1038/s41598-024-
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PcGH5 from Paenibacillus curdlanolyticus strain B-6 is a modular protein consisting of 
a catalytic domain of glycoside hydrolase family 5 (GH5), and three non-catalytic 
domains (a family 11 carbohydrate-binding module (CBM11), a fibronectin type 3 
(Fn3), and a family 3 carbohydratebinding module (CBM3). In this study, the 
recombinants full-length PcGH5 and the catalytic domain (PcGH5_CD) were expressed 
in Escherichia coli and purified. Most GH5 members exhibit endocellulase activity. 
However, the catalytic domain enzyme of strain B-6 exhibited unique properties, 
showing multifunctional enzyme activities of endo-cellulase, endo-xylanase, endo-
mannanase, and endo-1,3-1,4-β-glucanase. The sequence alignment of PcGH5_CD 
compared to other characterized GH5 enzymes suggests that the two catalytic residues 
and the six substrate-binding subsites of endo-cellulases were conserved with other 
different GH5 enzyme properties. Whereas a few conserved amino acid residues and/or 
short peptides located outside the active site of the GH5 endo-cellulases may be 
involved in broad substrate specificity of PcGH5_CD enzyme on xylan, mannan and 
1,3-1,4-β-glucan. Moreover, the non-catalytic domains (CBM11-Fn3-CBM3) linked to 
the GH5 catalytic domain are important for promoting the multifunctional enzyme 
activities of PcGH5 on the β-1,4 glycosidic linkages of crystalline cellulose, highly 
branched polysaccharides, and β-1,4-1,6 and β-1,3-1,4 glycosidic linkages of 
polysaccharides, especially for the polysaccharides complex contained in agricultural 
residues. The full-length PcGH5 is effective in producing oligosaccharides from 
agricultural residues without pretreatment. Therefore, it is interesting to use it as a 
source of prebiotics producer for use in various food products. 
                                         
Abstract of an article in J. Microbiol. Biotechnol. 35: e2501046 (2025).  
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Phaeohyphomycosis is an uncommon disease caused by dematiaceous fungi that is 
almost exclusively found in immunocompromised dogs. Here we describe the case of a 
dog treated with prednisone (1.1 mg/kg/day) and cyclosporine (11.2 mg/kg/day) for 
immune thrombocytopenia that developed cutaneous/subcutaneous lesions affecting 
both forelimbs 29 days after initiation of immunosuppression. The owner elected 
conservative outpatient treatment that consisted of wound care, antibiotics, mirtazapine, 
maropitant, and a dose reduction of prednisone (0.3 mg/kg/day) in lieu of biopsies or 
cultures. The dog was subsequently euthanized 13 days later because of an acute onset 
of increased respiratory rate and effort, obtunded mentation, and an inability to 
ambulate. Postmortem examination revealed widespread fungal dissemination in the 
heart, pericardium, intercostal muscles, lymph nodes, skin, subcutis, kidneys, lungs, 
pleura, and nasal cavity. Histopathology of the widespread plaques and nodules revealed 
fungal hyphae that were 4-8 µm in diameter, pigmented, variably septate, non-parallel, 
and toruloid with acute branching and occasional terminal bulbous dilations up to 20 
µm in diameter, resembling chlamydoconidia. Yeast-like cells had a thick, variably 
pigmented wall and internal, foamy to granular, pale amphophilic contents. Fungal 
culture of swabs from the right elbow subcutaneous granulomas and from the left lateral 
pleural nodules yielded pure growth of Curvularia sp. Genomic DNA was extracted 
from harvested mycelia and molecular sequencing confirmed the presence of a novel 
Curvularia sp., C. arizonensis. 
                                         
Abstract of an article in Topics in Companion Animal Medicine 64: 100939 (2024). 
https://doi.org/10.1016/j.tcam.2024.100939 
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Phosphopentomutases catalyze the isomerization of ribose 1-phosphate and ribose 5-
phosphate. Thermococcus kodakarensis, a hyperthermophilic archaeon, harbors a novel 
enzyme (PPMTk) that exhibits high homology with phosphohexomutases but has no 
significant phosphohexomutase activity. Instead, PPMTk catalyzes the interconversion of 
ribose 1-phosphate and ribose 5-phosphate. Here, we report biophysical analysis, 
crystallization, and three-dimensional structure determination of PPMTk by X-ray 
diffraction at 2.39 Å resolution. The solved structure revealed a novel catalytic motif, 
unique to PPMTk, which makes this enzyme distinct from the homologous counterparts. 
We postulate that this novel catalytic motif may enable PPMTk to isomerize 
phosphopentose instead of phosphohexose. To the best of our knowledge, this is the first 
biophysical and structural analysis of a phosphopentomutase from hyperthermophilic 
archaea. 
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From Isolation to Pilot-Scale Production: Enterococcus 
faecium YC07 with Urate-Lowering Potential from 

Fermented Food Jiangshui 
 

Xiaoyu Cao, Qianqian Xu, Yu Zhang and Hai Yan 
 

Hyperuricemia arises from urate overproduction and/or underexcretion. Probiotics 
offer the potential for alleviating hyperuricemia by degrading urate precursors. 
This study characterized Enterococcus faecium YC07 isolated from the traditional 
Chinese fermented food Jiangshui, which demonstrated efficient biodegradation of 
nucleosides (urate precursors), converting 2.0 g/L to nucleobases within 48 h. Whole 
genome sequencing revealed a 2.53 Mb draft genome (59 contigs, 38.21% GC content) 
containing 2387 protein-coding genes. Genomic and phenotypic analysis confirmed its 
probiotic potential, including high tolerance of simulated gastric fluid (98.89% survival) 
and intestinal fluid (44.51% survival), and strong adhesion capacity (24.16% auto-
aggregation, 35.48% hydrophobicity), pathogen inhibition, and antioxidant activity. The 
identified antibiotic resistance genes and virulence factors were assessed alongside 
acute oral toxicology, cytotoxicity, antibiotics susceptibility, hemolysis, and enzymatic 
activity assays, confirming safety. Furthermore, successful pilot-scale fermentation in a 
100 L fermenter demonstrated industrial feasibility. These findings established E. 
faecium YC07 as a safe and effective probiotic candidate for functional foods targeting 
hyperuricemia management. 
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Corynebacterium glutamicum is a non-pathogenic species of the Corynebacteriaceae 
family. It has been broadly used in industrial biotechnology for the production of 
valuable products. Though it is widely accepted at the industrial level, knowledge about 
the genomic diversity of the strains is limited. Here, we investigated the comparative 
genomic features of the strains and pan-genomic characteristics. We also observed 
phylogenetic relationships among the strains based on average nucleotide identity 
(ANI). We found diversity between strains at the genomic and pan-genomic levels. Less 
than one-third of the C. glutamicum pan-genome consists of core genes and soft-core 
genes. Whereas, a large number of strain-specific genes covered about half of the total 
pan-genome. Besides, C. glutamicum pan-genome is open and expanding, which 
indicates the possible addition of new gene families to the pan-genome. We also 
investigated the distribution of biosynthetic gene clusters (BGCs) among the strains. We 
discovered slight variations of BGCs at the strain level. Several BGCs with the potential 
to express novel bioactive secondary metabolites have been identified. Therefore, by 
utilizing the characteristic advantages of C. glutamicum, different strains can be 
potential applicants for natural drug discovery. 
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Establishing endotoxin limits to enhance the reliability of in vitro immunogenicity 
risk assessments
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ABSTRACT
Immunogenic responses to biotherapeutics often lead to termination of their development because the 
resulting anti-drug-antibodies (ADA) can negatively impact pharmacology, safety, and efficacy. To mitigate 
ADA risks, in vitro risk assessment assays in non-clinical settings are essential to enhance safety and efficacy 
of protein-based therapeutics. This study aimed to develop and validate a human in vitro immunogenicity 
T cell proliferation assay. However, there is a lack of comprehensive guidelines for managing product- 
related factors such as endotoxin contamination, which can significantly influence assay sensitivity and 
accuracy. Our investigation of the impact of endotoxins revealed that levels above 0.1 EU/mg significantly 
induce T cell proliferation and CD14+ myeloid cell expansion, leading to potential false-positive outcomes in 
immunogenicity assessments. These findings suggest the importance of developing standardized protocols 
to enhance the predictive capability of in vitro methods, ensuring the assessment of therapeutic proteins 
accurately reflects their immunogenic potential without interference from contaminants.
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Introduction

Immunogenicity, which refers to the ability of therapeutic anti-
bodies to produce an anti-drug antibody (ADA) response, is a key 
concern in the development of protein therapeutics, as they can 
adversely affect drug efficacy and safety and complicate the inter-
pretation of toxicity, pharmacokinetic, and pharmacodynamic 
data.1–4 To address these challenges, assessing nonclinical immu-
nogenicity risks during the early stages of drug development has 
become essential,5 prompting the European Medicines Agency 
and US Food and Drug Administration to publish a “Guideline 
on Immunogenicity Assessment of Biotechnology-Derived 
Therapeutic Proteins”6 and “Immunogenicity Assessment for 
Therapeutic Protein Products”7, respectively. In vitro assays 
serve as a critical tool, offering the advantage of fast, high 
throughput assessments, especially in the initial phase of drug 
development, which can potentially reduce development costs 
and improve drug approval success rates. Over the past decade, 
substantial advancements have been made in developing robust 
in vitro methods to predict immunogenic responses.8–13

T cell-dependent responses are the key drivers of ADAs 
responses, involving interactions among antigen-presenting 
cells (APCs), T cells, cytokines, and B cells. Consequently, 
detection of ADA IgG responses often indicate T cell involve-
ment in the immune response to a protein. In vitro peripheral 
blood mononuclear cell (PBMC) assays, particularly T cell 
proliferation (TCP) assays, provide straightforward insights 
into immunogenicity and are thus utilized across the biophar-
maceutical industry to support studies evaluating the immu-
nogenic potential of therapeutic proteins.8,9,11–14

The immunogenicity of therapeutic proteins is influenced 
by a host of patient- and disease-related factors and product- 
related factors. Patient-specific variables, such as genetic pre-
dispositions, play a vital role; allelic polymorphisms in the 
major histocompatibility complex, for example, can alter 
immune responses to therapeutic proteins. Age, underlying 
health conditions, and concurrent treatments further impact 
these responses, potentially suppressing or activating the 
immune system. Past exposure to similar proteins can pre- 
sensitize patients, increasing the risk of cross-reactive immune 
responses. Additionally, the route and duration of administra-
tion, whether intravenous or subcutaneous, short-term or 
long-term, significantly affect immunogenic potential. 
Factors relating to the product, such as the protein’s origin 
and structure, post-translational modifications, and the pre-
sence of impurities like aggregates or residual host cell pro-
teins, can influence the immunogenic profile. These 
considerations, alongside the formulation and storage condi-
tions of the therapeutic protein, are integral to accurate immu-
nogenicity assessments, which ultimately aim to enhance the 
safety and efficacy of biotherapeutic developments.3,6,7,15–20

Among product-related factors, endotoxins, particularly lipo-
polysaccharides (LPS) from the outer membrane of Gram- 
negative bacteria, are impurities that may persist during the 
production process and trigger immune responses via Toll-like 
receptor 4 (TLR4). Upon interaction with pathogens, TLR4 
recruits the adaptor protein myeloid differentiation factor 88 
(MyD88), initiating a cascade of immune signaling pathways. 
This recruitment is crucial during the early phase of nuclear 
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This study explores the application of an Internet of Things (IoT)-driven reflectance-
based multimode colorimeter for real-time monitoring of the crystallization process in 
oleogels-a novel class of structured lipids gaining popularity in the food industries. 
These structured lipids offer a healthier alternative to solid fats, but their texture and 
stability rely on precise control of crystallization process. Traditional monitoring 
methods, such as atomic force microscopy and spectroscopy, are expensive and lack 
real-time capabilities. The proposed device can operate in two modes: quality testing 
and process monitoring modes. In the quality testing mode, the device exhibits superior 
color accuracy compared to a commercial device, making it a reliable tool for color 
assessment (ΔE values < 10). In the process monitoring mode, the device effectively 
tracks crystallization kinetics at different incubation temperatures (5 ◦C, 15 ◦C, and 25 
◦C), revealing the impact of sunflower lecithin on primary and secondary crystallization 
phases. Further, the temperature vs. L* data offers more profound insights into oleogel 
crystallization, validated by Differential Scanning Calorimetry (DSC) analysis. 
Additionally, the device’s performance was tested by monitoring the crystallization 
process of butter. The results obtained from the device closely matched the DSC 
findings, which enhanced our understanding of the crystallization processes in butter. 
This showcases the potential of the device for analyzing food samples. 
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ACTIVITIES OF INTERNATIONAL CENTER FOR 
BIOTECHNOLOGY FOR FY 2024 

 
The International Center for Biotechnology (ICBiotech) was founded in April 1995 as an 

independent institute in The University of Osaka with a mission to pursue academic 
advancement and collaborative research in biotechnology. ICBiotech has its origin from the 
“International Center of Cooperative Research Center in Microbial Engineering Japan 
(ICME)” which was established in the Faculty of Engineering, Osaka University in April 
1978, through renaming to “International Center of Cooperative Research in Biotechnology 
(ICBiotech)” in April 1985 with the recognition of the wide acceptance and success of 
ICME’s activities and achievements. 

ICBiotech is dedicated to promote international cooperation among Asian countries in the 
aspects of research and educational advancement in the field of Biotechnology by propelling 
academic interactions in Asian countries, and is committed to industrial biotechnology studies 
by means of microbial engineering and related sciences, focusing on the sustainable 
utilization of abundant natural resources in Southeast Asian countries.  

ICBiotech has serveed as the seat of education and research in Asia, with the support of 
the Ministry of Education, Culture, Sports, Science and Technology (Monbu-kagaku-sho, 
MEXT), the Japan Science and Technology Agency (JST), the Japan Student Service 
Organization (JASSO) the Japan International Cooperation Agency (JICA), and other related 
funding agencies, in cooperation with the Department of Biotechnology, Graduate School of 
Engineering, The University of Osaka, as well as researchers from prestigious universities 
nationwide and abroad. 

In 2002 Cooperative Research Station (CRS) in Southeast Asia and Mahidol 
University-Osaka University Collaborative Research Center for Bioscience and 
Biotechnology (MU-OU:CRC) were set up at Faculty of Science, Mahidol University in 
Thailand as a collaborative research center to accomplish multidisciplinary research in the 
field of Bioscience and Biotechnology. 
  

The activities of the ICBiotech include: 
 
1. Research and Education 

The main area of research is industrial biotechnology rooted in microbial engineering, 
whilst centering on the sustainable use of agricultural and forest resources in bioresource- 
rich countries such as those in Southeast Asia. Research is underway in the field of cell 
engineering with the objectives of analyzing the cellular functions of bacteria, fungi and 
plants, and developing and using functions of these cells for management and rational use 
of biological resources that exist on our planet. ICBiotech covers three areas of Bio- 
technology: 

1) Discovery of new functions from biological resources. 
2) Bio-conversion and process engineering of biological resources. 
3) Conservation of biological resources. 

For undergraduate and post graduate courses, ICBiotech is involved in the education 
activities of Department of Biotechnology, Graduate School of Engineering as collabo- 
rating laboratories and currently covers several fields of biotechnology in education and 
research: Applied Microbiology Laboratory chaired by Prof. FUJIYAMA Kazuhito and 
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Molecular Microbiology laboratory chaired by Prof. HONDA Kohsuke. 
2. Participating in FrontierLab@OsakaU ’Scientific Empowerment Program for Inter- 

national Students’ which was created for international students to conduct thematic studies 
and achieve results under the guidance of supervisors while acquiring skills necessary for 
continuing research in one of The University of Osaka’s internationally renowned science 
and technology laboratories for a period of up to 12 months. 

3. Acting as collaborating laboratories with Department of Biotechnology, Graduate School 
of Engineering, The University of Osaka for ‘Biotechnology’ and ‘Industry-University 
Co-Creation’. The aim of this program is to expose graduate students (privately financed 
as well as the Japanese Government Scholarship students) to state-of-the-art research 
skills and in-depth knowledge of advanced biology to harness the potential of 
biotechnology. 

4. Promoting international cooperative researches in biotechnology with the Southeast Asian 
countries related to biotechnology. In addition, ICBiotech cooperates in developing 
international organization and conducting academic seminars related to biotechnology. 

5. Implementing Student Exchange Program with the support of JASSO. Under the program, 
graduate students of The University of Osaka are sent to Thai four universities for a field 
study program named “Global Leadership Development Program for Driving the 
Bioeconomy”, and graduate students of Thailand and ASEAN countries are invited to 
The University of Osaka for lab study programs named “Japan-ASEAN Program for 
Developing Bridge-Building Talent in Bio-Manufacturing”, all for about 5 weeks. 

6. Inviting Asian students through Sakura Science Plan (SAKURA SCIENCE Exchange 
Program) of JST to introduce and offer experiences in Japanese science and technology. 
By exchanging ideas among the participants, the Plan aims to support the development of 
talented people overseas who have the potential to contribute to innovation in science and 
technology and support continuous interaction between Japan and other countries; to 
promote globalization of Japanese education and research institutes; to strengthen good 
relationship between Japan and other countries. 

7. Implementation of international collaborative research with RWTH Aachen, Germany, 
supported by the JSPS International Leading Research Program. Implementation of 
student exchange programs with Bielefeld University, Germany, supported by the 
Erasmus+ Program. 

8. Implementing Plant Biotech Program with the University of California, Davis, that 
enhances cooperation between the two universities to promote healthy and sustainable 
planet by exploring the intersectionality of biology and engineering. 

9. Promoting ASEAN Campus Project organized by The University of Osaka that aims at 
contributing to “Quality Growth” and the development of high-level global human 
resources for the next generation in ASEAN countries and Japan. 

10. Periodical publishing of Annual Reports of ICBiotech. 
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STEERING COMMITTEE 
   
Chairman            Prof. FUJIYAMA Kazuhito (Director of ICBiotech) 
Committee Members Prof. HONDA Kohsuke (International Center for Biotechnology) 
   Prof. ARAI Masayoshi (Graduate School of Pharmaceutical Sciences) 
                    Prof. FUKUSAKI Eiichiro (Graduate School of Engineering) 
       Prof. WATANABE Hajime (Graduate School of Engineering) 
                    Prof. TOBISU Mamoru (Graduate School of Engineering) 

      Prof. UMAKOSHI Hiroshi (Graduate School of Engineering Science) 
      Prof. IIDA Tetsuya (Research Institute for Microbial Diseases) 
      Prof. KURISU Genji (Institute for Protein Research) 

STAFF 
Director/Professor Dr. FUJIYAMA Kazuhito  
Professor Dr. HONDA Kohsuke  
Adjunct Professor Dr. IKE Michihiko (Division of Sustainable Energy and Environmental 

Engineering, Grad. School of Engineering, The University of Osaka) 
Collaborative Professor Dr. Watanalai PANBANGRED (Mahidol University, Thailand)                   

Dr. Irfan Dwidya PRIJAMBADA (Universitas Gadjah Mada, 
Indonesia) 

 Dr. Raymond L. RODRIGUEZ (University of California-Davis, USA) 
 Dr. Choowong AUESUKAREE (Mahidol University, Thailand) 
  Dr. Jochen BUECHS (Former Professor for Biochemical Engineering,  
 Faculty of Mechanical Engineering, RWTH Aachen University, 

Germany) 
Guest Professor           Dr. SEKI Tatsuji (Prof. Emer., The University of Osaka) 
            Dr. ISHINO Yoshizumi (Kyushu University) 
                   Dr. TAKEGAWA Kaoru (Kyushu University) 
 Mr. ASAI Hiroaki (President & CEO, GlyTech, Inc.) 
 Dr. KITANI Shigeru (Aoyamagakuin University) 
Specially Appointed Professor  Dr. MIYAZAKI Kentaro 
Adjunct Professor           Dr. SUMIMURA Yoshinori (Institute for International Initiatives, The 

University of Osaka) 
Associate Professor       Dr. MISAKI Ryo  
  Dr. TOMITA Hiroya 
Guest Associate Professor Dr. FUKUZAWA Noriho (National Institute of Advanced Industrial  
 Science and Tecnology (AIST) Hokkaido) 
 Dr. OHASHI Takao (Setsunan University 
Assistant Professor Dr. KAJIURA Hiroyuki 
Visiting Academic Staff Dr. Bungonsiri INTRA 

 (Lecturer, Department of Biotechnology, Faculty of Science, Mahidol  
University, Thailand) 

  Specially Appointed Lecturer under the Cross-appointment Agreement 
 Dr. Pannida KHUNNAMWONG 
 (Assistant Professor, Faculty of Science, Kasetsart University, Thailand)  
 Specially Appointed Lecturer under the Cross-appointment Agreement 
Administrative Official Ms. ARAKI Megumi 
  Ms. SHIMOMURA Kyoko 
Administrative Assistant Ms. TOMOMATSU Fumiko  
 Ms. YAMASHITA Keiko  
 Ms. OHASHI Sumie 
Technical Assistant Ms. ITADANI Akiko 
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I. COOPERATIVE RESEARCH STATION (CRS) IN SOUTHEAST ASIA  
 

The ICBiotech, The University of Osaka launched out the Cooperative Research Station 
(CRS) in Southeast Asia at Chalermprakiat Building, Faculty of Science, Mahidol University 
in 2002 through the generous support by Mahidol University. The CRS's space and 
equipments are made available for Southeast Asian and Japanese researchers to undertake 
cooperative onsite researches on the development of the abundant natural biological and 
genetic resources and their sustainable utilization in Southeast Asian countries through JSPS 
core university program (ended in 2005), JST Special Coordination Funds for Promoting 
Science and Technology (2006-2009) and JSPS Asian CORE Program (2009-2014). The CRS 
also functioned as a lecturing and research station of the UNESCO International 
Post-graduate Inter-University program, which The University of Osaka operated in 
coordination with Thai universities. The CRS is considering support to the alumni of The 
University of Osaka and provision of university information for recruitment of students for 
study in The University of Osaka. Moreover, the CRS has become the base for the research at 
the DDP program with Mahidol University. 

Mahidol University (MU) and The University of Osaka together established the Mahidol 
University-Osaka University Collaborative Research Center (MU-OU:CRC) for Bioscience 
and Biotechnology at Faculty of Science, Mahidol University in 2002, to strengthen the 
research cooperation in these fields which are amongst the most active fields of study and 
research in both universities.  

Currently, MU-OU:CRC has coordinated a research projects under the jointly support of 
National Research Council of Thailand (NRCT), National Center for Genetic Engineering and 
Biotechnology (BIOTEC) and The Japan Society for the Promotion of Science (JSPS). 
Researchers from Mahidol University, Chulalongkorn University, Kasetsart University, King 
Mongkut's University of Technology Thonburi and BIOTEC participate in this project. 

CRS is conducting researches on: 
 
1. Identification and characterization of unique enzymes. 
2. Screening for bioactive compounds from actinomycetes and related microorganisms, 

and elucidation of their biosynthetic pathways. 
3. Adapting Laboratory Evolution of industrially useful microorganisms. 
 
In addition to above, CRS has been taking care of graduate students of The University of 

Osaka sent to Thai universities and Thai graduate students sent to The University of Osaka 
under the JASSO Student Exchange Support Program (details in Chapter Ⅲ) from FY2011. 
(For FY2020 and FY2021, this program was cancelled due to COVID-19). 
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Ⅱ. JASSO STUDENT EXCHANGE SUPPORT PROGRAM 
Scholarship for Short Stay/ Short Visit Program (SSSV) 
 
This is a field study program jointly operated with several universities in Thailand and 3 

ASEAN countries. In 2024, 24 first year students of the master's course of The University of 
Osaka was supposed to visit 4 universities in Thailand between August 8 and September 13, 
and 6 postgraduate students from Thailand, Philippines, and Indonesia was supposed to visit 
The University of Osaka between September 26 and October 28, 2024, and 5 postgraduate 
students from Thailand, Indonesia and Vietnam was supposed to visit The University of 
Osaka between November 15 and December 17, 2024 which enhanced mutual interactions. 
 
 
Ⅲ. JST JAPAN-ASIA YOUTH EXCHANGE PROGRAM IN SCIENCE 

(SAKURA Exchange Program in Science)  
 
Purpose of the Program: Promoting science and technology is a key engine to materialize 

a bright future of Asia and it is vitally important to enhance the exchange of youths in Asian 
countries and Japan who will play a crucial role in the field of science and technology. Based 
on this concept, “Japan-Asia Youth Exchange Program in Science” (SAKURA Exchange 
Program in Science) is the program for enhancing exchanges between Asia and Japan of the 
youths who will play a crucial role in the future field of science and technology through the 
close collaboration of industry-academia-government by facilitating short-term visits of 
competent Asian youths to Japan. This program aims at raising the interest of Asian youths 
toward the leading Japanese science and technologies at Japanese universities, research 
institutions and private companies. 

 
 

List of Participants (Period: January 26, 2025 – February 1, 2025) 
Country University 

Philippines University of The Philippines Los Banos 

Philippines University of The Philippines Los Banos 

Philippines University of The Philippines Los Banos 

Indonesia Universitas Gadjah Mada, 
Faculty of Agriculture 

Malaysia University of Malaya, Faculty of Science 
(Biotechnology) 

Mongolia National University of Mongolia 
School of Arts and Sciences 

Taiwan 
National Cheng Kung University 
Department of Biotechnology and 
Bioindustry Sciences 

 
 
Ⅳ. SCIENTIST EXCHANGES 
 
Record of Scientist Exchange (FY2024)   
 
From ICBiotech to counterpart countries / From Counterpart countries to ICBiote 
 
* Please contact us for more information. 
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ⅤⅤ. GUESTS/VISITORS  
 
* Please contact us for more information. 
 
SEMINARS AND SYMPOSIUMS 
 
Date Title Lecturer/University 

May 9-10, 
2024 

MCLS Molecular, Cellular, and Life Sciences 
2024 
"Bio-Molecule Engineering in Life and Natural 
Sciences for Supporting Sustainable Bio-circular 
Green Technology" 

The University of Osaka, Universitas 
Airlangga (Indonesia) and Universiti 
Teknologi Malaysia (Malaysia). 

May 31, 2024 Yeast Community in Mangrove Forest and Their 
Ability to Degrade Bioplastics 

Dr. Pannida Khunnamwong 
Assistant Professor, Faculty of Science, 
Kasetsart University, Thailand 

Jul 18, 2024 Biotechnological Potential of Actinomycetota in 
Agricultural and Medical Perspectives 

Dr. Intra Bungonsiri  
Lecturer, Department of Biotechnology, 
Faculty of Science, Mahidol University, 
Thailand 

Oct 29, 2024 

Cocoa Biotechnology: Past, Present and Future
（First half） Cocoa Biotechnology: Microbiome 

and Cocobiota（Second half） 

Dr. Tawatchai Sumpradit 
Assoc. Prof., Head of Department of 
Microbiology and Parasitology, Faculty of 
Medical Science, Naresuan University, 
Thailand 

Dec 4, 2024 Glycan-mediated molecular interactions of 
microorganisms 

Professor TAKEGAWA Kaoru 
Kyushu University, Guest Professor of 
ICBiotech 

Jan 20, 2025 History of CRISPR Research and Discovery of 
Novel CRISPR-Cas from Environmental DNA 

Professor Emeritus ISHINO Yoshizumi 
Kyushu University, Guest Professor of 
ICBiotech 

Jan 24, 2025 

Development of DNA methylation control 
technology for endogenous plant genes - Aiming 
to increase production of useful plant secondary 
metabolites (Japanese only) 

Dr. FUKUZAWA Noriho 
National Institute of Advanced Industrial 
Science and Tecnology (AIST) Hokkaido, 
Guest Associate Prof. of ICBitotech 

Feb 21, 2025 
NSTDA-OSAKA University Collaborative 
Research on Microbial Products for Industry, 
Energy and Environment 

ENTEC, BIOTEC (NSTDA, Thailand） 
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Thailand 

Dec 4, 2024 Glycan-mediated molecular interactions of 
microorganisms 

Professor TAKEGAWA Kaoru 
Kyushu University, Guest Professor of 
ICBiotech 

Jan 20, 2025 History of CRISPR Research and Discovery of 
Novel CRISPR-Cas from Environmental DNA 

Professor Emeritus ISHINO Yoshizumi 
Kyushu University, Guest Professor of 
ICBiotech 

Jan 24, 2025 

Development of DNA methylation control 
technology for endogenous plant genes - Aiming 
to increase production of useful plant secondary 
metabolites (Japanese only) 

Dr. FUKUZAWA Noriho 
National Institute of Advanced Industrial 
Science and Tecnology (AIST) Hokkaido, 
Guest Associate Prof. of ICBitotech 

Feb 21, 2025 
NSTDA-OSAKA University Collaborative 
Research on Microbial Products for Industry, 
Energy and Environment 

ENTEC, BIOTEC (NSTDA, Thailand） 

  

Ⅶ. STEERING COMMITTEE MEETING 2024 
 

Steering Committee Meetings of ICBiotech were convened as follows: 
・April 10, 2024:    Discussion on: 
 *Renewal of a contract of Specially Appointed Professor 
    Dr. MIYAZAKI Kentaro 
 
・October 7, 2024: Discussion on: 
                   *Selection of New Director of ICBiotech 
    Dr. HONDA Kohsuke (April 1, 2025 – March 31, 2027) 
 
・January 23, 2025: Report on: 
 *Exchange of professors and students 
 *Organization of ICBiotech 
 *Approval of New Director of ICBiotech 
    Dr. HONDA Kohsuke (April 1, 2025 – March 31, 2027) 
  *Adjunct professors 
 
 Discussion on: 
 *Replacement of an Evaluation Committee member from 
        Prof. FUKUSAKI Eiichiro to Prof. OMASA Takeshi 
     (April 01, 2025 – March 31, 2027) 

 *Concluding MOU:  ・RWTH Aachen University, Germany 
          ・Fac. of Forestry and Environment,  

       IPB University, Indonesia 
      ・School of Chemistry and Life Science,  

Hanoi Univ. Science and Technology, 
Vietnam 

       ・Erasmus Program, Bielefeld University, 
         Germany  

  *Updating MOU:   ・Thai Academic Consortium 
  *Concluding a cross appointment agreement to employ a full-time 
   specially appointed Assistant Professor  
     Dr. Kamarisima (April 1, 2025-March 31, 2026)  
  *Concluding a cross appointment agreement to employ a full-time 
   specially appointed Lecturer 
     Dr. Chutima Kaewkrajay (April 1, 2025-March 31, 2026) 
  *Conferring the title of Collaborative Professors from abroad for  
   FY2025 
    Prof. Irfan Dwidya PRIJAMBADA 
    Prof. Choowong AUESUKAREE 
    Former Prof. Jochen BUECHS 
  *Inviting Visiting Professors for FY2025 
    Emer. Prof. SEKI Tatsuji 
 Prof. ONAKA Hiroyasu 
    Mr. ASAI Hiroaki 
    Prof. KITANI Shigeru 
     Assoc. Prof. KATO Toshihiko 
    Assoc. Prof. FUKUZAWA Noriho 
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 Assoc. Prof. Suchada Chanprateep NAPATHORN 
 Assoc. Prof. NGUYEN Thanh Hoa 
    Assoc. Prof. OHASHI Takao 
 *Inviting Visiting Researcher for FY2025 
                      Assit. Prof. Pannida KHUNNAMWONG 
 *Renewal of a contract of Specially Appointed Professor 
    Dr. MIYAZAKI Kentaro 
 
・March 4, 2025: Discussion on: 
                    *Approval of Research Assistant remuneration  
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