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Bacillibactin (BB) is a microbial siderophore produced by Bacillus species. BB is 
biosynthesized from 2,3-dihydroxybenzoic acid (2,3-DHB), Gly, and L-Thr by 
nonribosomal peptide synthetase (NRPS) enzymes DhbE, DhbB, and DhbF. The 
biosynthetic gene cluster (dhb) is also conserved in some strains of thermophilic genera, 
Geobacillus, Anoxybacillus and Parageobacillus. However, the production of BB from 
these thermophilic bacteria has not been characterized. Here, we report in vivo and in 
vitro characterization of BB biosynthesis in Parageobacillus sp. KH3-4 which grows at 
65°C. We confirmed BB production in this thermophilic bacterium and the gene cluster 
active. In vitro enzymatic analysis revealed that 4’-phosphopantetheinyltransferase 
(PPTase) encoded in the same gene cluster is responsible for the post-translational 
maturation of carrier proteins. DhbE and DhbF showed substrate preference to 2,3-DHB 
and Gly and LThr, respectively, consistent with the chemical structure of BB. 
With the purified enzymes, we successfully reconstituted the NRPS assembly line in 
vitro. In addition, using chemically synthesized acyl-N-acetylcysteamine substrate 
analogues, BB analogues possessing methylbenzoyl groups instead of 2,3-DHB 
were detected. This study provides a new insight into secondarymetabolism in 
thermophiles, and it expands the temperature limitation of NRPS enzymes. 
                                         
Abstract of an article in ChemBioChem 26: e202400836 (2025). 
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The complex interplay among plants, microbes, and the environment strongly affects 
productivity of vegetation ecosystems; however, determining causal relationships among 
various factors in these systems remains challenging. To address this issue, this study 
aimed to evaluate the potential of a data analytical framework called empirical dynamic 
modeling, which identifies causal links and directions solely from time series data. By 
cultivating duckweed, a promising aquatic plant for biomass production and wastewater 
treatment, we obtained a 63-day time series data of plant productivity, microbial 
community structure, wastewater treatment performance, and environmental factors. We 
confirmed that empirical dynamic modeling can identify the correct causal directions 
among temperature, light intensity and plant growth, solely from time series data. 
Extending the analysis to microbial community data suggested that the bacterial family 
Comamonadaceae positively affects host duckweed growth and nitrogen removal. 
Additionally, the predicted abundance of bacterial genes relevant to xenobiotics 
biodegradation was shown to have a positive effect on organic pollutant removal, 
supporting the significant role of bacterial metabolism in phytoremediation performance. 
These results demonstrate the effectiveness of empirical dynamic modeling in uncovering 
causal relationships within vegetation ecosystems, which are difficult to examine 
comprehensively through conventional experiment-based approaches. 
                                         
Abstract of an article in Science of the Total Environment 957: 177717 (2024). 
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D-Galactofuranose (Galf) is widely distributed in glycoconjugates of pathogenic 
microbes. β-D-Galactofuranosidase (Galf-ase) from Streptomyces sp. JHA19 
(ORF1110) belongs to glycoside hydrolase (GH) family 2 and is the first identified 
Galf-specific degradation enzyme. Here, the crystal structure of ORF1110 in complex 
with a mechanism-based potent inhibitor, D-iminogalactitol (Ki = 65 μM) was solved. 
ORF1110 binds to the C5–C6 hydroxy groups of D-iminogalactitol with an extensive 
and integral hydrogen bond network, a key interaction that discriminates the substrates. 
The active site structure of ORF1110 is largely different from those of β-
glucuronidases and β-galactosidases in the same GH2 family. A C-terminal domain of 
ORF1110 is predicted to be a carbohydrate-binding module family 42 that may bind 
Galf. The structural insights into Galf-ase will contribute to the investigation of 
therapeutic tools against pathogens. 
                                         
Abstract of an article in FEBS Letters 598: 2866–2875 (2024). 
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Glycosylation of biopharmaceuticals can affect their safety and
efficacy. Glycans can occur on recombinant adeno-associated
viruses (rAAVs) that are used for gene therapy; however, the
types of glycans that attach to rAAVs are controversial. Here,
we conducted lectin microarray analyses on six rAAV serotype
6 (rAAV6) preparations that were produced differently. We
demonstrate that O-glycans considered to be attached to
rAAV6 were recognized by Agaricus bisporus agglutinin
(ABA) and that N-glycans were detected in rAAV6 purified
without affinity chromatography. Liquid chromatography-tan-
dem mass spectrometry (LC-MS/MS) analysis showed that the
N-glycans detected in rAAV6 were derived from host cell pro-
teins. A combination of ABA-based fractionation and LC-MS/
MS revealed that rAAV6 was O-glycosylated with the mucin-
type glycans, O-GalNAc (Tn antigen), and mono- and di-sialy-
lated Galb1-3GalNAc (T antigen) at S156, T162, T194, and
T201 in viral protein (VP) 2 and with O-GlcNAc at T242 in
VP3. The mucin-type O-glycosylated rAAV6 particles were
0.1%–1% of total particles. Further physicochemical and bio-
logical analyses revealed that mucin-type O-glycosylated
rAAV6 had a lower ratio of VP1 to VP2/VP3, resulting in a
lower transduction efficiency both in vitro and in vivo
compared with rAAV6 without mucin-type O-glycans. This
report details conclusive evidence of rAAV glycosylation and
its impact on rAAV-based therapeutics.

INTRODUCTION
Recombinant adeno-associated viruses (rAAVs) are promising vehicles
for target genes in gene therapy because of the low immunogenicity of
wild-type AAV in humans; broad tissue tropism, including the central
nervous system; and long-term expression in non-dividing cells.1–3

rAAVs are composed of a single-stranded DNA (ssDNA) coding a
gene of interest inside a capsid that is made of 60 subunits, mainly viral
protein (VP) 1, VP2, and VP3, and a minor component, VP3variant.

4,5

Post-translational modifications (PTMs) can alter the structure, dy-
namics, and, ultimately, the function of proteins. For rAAVs, ubiqui-
tination, phosphorylation, SUMOylation, acetylation, oxidation, and
deamidation PTMs have been identified. The levels of these modifica-
tions vary among different serotypes and because of the cell line used
for production, such as Sf9 and HEK293; lot-to-lot differences; and
storage conditions.6–9 Almost all of the methionine-truncated VP1
and VP3 N-termini are generally acetylated,5 and the introduction
of mutations that suppress the acetylation reduces transduction effi-
ciency.10 Tyrosine phosphorylation facilitates the ubiquitination of
rAAV capsids, which is followed by proteasome degradation.11 Inter-
estingly, deamidation of specific asparagine residues can reduce trans-
duction efficiency and increase immunogenicity.12,13 Although the
glycosylation of AAVs has also been reported, the types of glycans
involved are controversial; two studies have reported that N-glycans
attaches to AAV serotype 2 (AAV2),6,14 while another study has
shown that introduction of glycosylation into T14N mutants in-
creases transduction efficiency.15 However, another study has re-
ported that AAV2 is not glycosylated.16 Similarly, several studies
have reported AAV8 modified with N-glycans,6,14,17 whereas another
study reports only O-Linked N-Acetylglucosamine (O-GlcNAc)
attached to AAV8.18

If rAAV is naturally glycosylated during the manufacturing process,
then it is necessary to consider whether the glycosylation is a
critical quality attribute that influences transduction efficiency and
immunogenicity. Studies on antibodies have reported immunogenic
glycan structures; galactose-a1,3-galactose attached to cetuximab is
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Ectopic expression of BpbHLH9 suggested the presence of a 
self-activating loop mechanism of clade Ia bHLHs to enhance 

betulinic acid biosynthesis in Lotus japonicus hairy roots 
 

Hayato Suzuki, Shigeo S. Sugano, Toshiya Muranaka, Hikaru Seki 
 

For the optimal production of specialized (secondary) metabolites in plant hosts, a 
comprehensive understanding of their regulatory mechanisms is imperative. Bioactive C-
28-oxidized triterpenes, such as oleanolic, ursolic, and betulinic acids, are metabolites 
ubiquitously found across the plant kingdom; however the precise regulatory mechanisms 
governing their biosynthesis remain elusive. Previously, we demonstrated that the clade 
Ia bHLH transcription factor, LjbHLH50, plays a pivotal role in the upregulation of 
betulinic acid biosynthesis in Lotus japonicus. However, inconsistent outcomes have been 
observed in transient effector-reporter assays, which are commonly employed in 
transcription factor studies. Thus, in the present study, we sought to further characterize 
LjbHLH50 by examining the ectopic expression of BpbHLH9, a homolog of LjbHLH50 
in Betula platyphylla, in L. japonicus hairy roots. Remarkably, BpbHLH9 expression 
elicited metabolic and transcriptomic alterations almost similar to those induced by 
LjbHLH50 overexpression, highlighting the conserved function of clade Ia bHLHs. 
Through RNA-sequencing analysis, we found that LjbHLH50 was upregulated by ectopic 
BpbHLH9 expression, implying the existence of a self-activating loop in clade Ia bHLHs 
that facilitates enhanced betulinic acid biosynthesis. Notably, among the clade Ia bHLHs 
homologous to BpbHLH9, LjbHLH50 and two LjbHLH50 paralogs were upregulated 
upon BpbHLH9 induction, underscoring the central role of these clade Ia bHLHs in 
betulinic acid biosynthesis regulatory networks in L. japonicus hairy roots. 
                                         
Abstract of an article in Plant Biotechnol. 41(3): 319-323 (2024). 
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Human induced pluripotent stem cells (hiPSCs) are an attractive cell source for 
regenerative medicine. For its widespread use as a starting material, a robust storage and 
distribution system in the frozen state is necessary. For this system, managing transient 
warming during storage and transport is essential, but how transient warming affects 
cells and the mechanisms involved are not yet fully understood. This study examined 
the influence of temperature cyclings (from −80°C to −150°C) on cryopreserved hiPSCs 
using a custom-made cryo Raman microscope, flow cytometry, and performance indices 
to assess viability. Raman spectroscopy indicated the disappearance of mitochondrial 
cytochrome signals after thawing. A reduction in the mitochondrial membrane potential 
was detected using flow cytometry. The performance indices indicated a decrease in 
attachment efficiency with an increase in the number of temperature cycles. This 
decrease was observed in the temperature cycle range above the glass transition 
temperature of the cryoprotectant. Raman observations captured an increase in the 
signal intensity of intracellular dimethyl sulfoxide (DMSO) during temperature cycles. 
Based on these results, we proposed a schematic illustration for cellular responses to 
temperature fluctuations, suggesting that temperature fluctuations above the glass- 
transition temperature trigger the movement of DMSO, leading to cytochrome c 
oxidation, mitochondrial damage, and caspase-mediated cell death. This enhances our 
understanding of the key events during cryopreservation and informs the development 
of quality control strategies for hiPSC storage and transport. 
                                         
Abstract of an article in Front. Bioeng. Biotechnol. Sec. Tissue Engineering and Regenerative 
Medicine 12: 1443795 (2024). 
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Sar1A overexpression in Chinese hamster ovary cells and its 
effects on antibody productivity and secretion 

 
Yu Tsunoda, Noriko Yamadano-Adachi, Yuichi Koga, and Takeshi Omasa 

 
Chinese hamster ovary (CHO) cells are the most widely used for therapeutic antibody 
production. In cell line development, engineering secretion processes such as folding-
related protein upregulation is an effective way of constructing cell lines with high 
recombinant protein productivity. However, there have been few studies on the transport 
of recombinant proteins between the endoplasmic reticulum (ER) and the Golgi 
apparatus. In this study, Sar1A, a protein involved in COPII vesicle formation, was 
focused on to improve antibody productivity by enhancing COPII vesicle-mediated 
antibody transport from the ER to the Golgi apparatus, and to clarify its effect on the 
secretion process. The constructed Sar1A-overexpressing CHO cell lines were batch-
cultured, in which they showed an increased specific antibody production rate. The 
intracellular antibody accumulation and the specific localization of the intracellular 
antibodies were investigated by chase assay using a translation inhibitor and observed 
by immunofluorescence-based imaging analysis. The results showed that Sar1A 
overexpression reduced intracellular antibody accumulation, especially in the ER. The 
effects of the engineered antibody transport on the antibody's glycosylation profile and 
the unfolded protein response (UPR) pathway were analyzed by liquid chromatography-
mass spectrometry and UPR-related gene expression evaluation, respectively. Sar1A 
overexpression lowered glycan galactosylation and induced a stronger UPR at the end 
of the batch culture. Sar1A overexpression enhanced the antibody productivity of CHO 
cells by modifying their secretion process. This approach could also contribute to the 
production of not only monoclonal antibodies but also other therapeutic proteins that 
require transport by COPII vesicles. 
                                         
Abstract of an article in Journal of Bioscience and Bioengineering 138(2): 171-180 (2024). 
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High-resolution X-ray and neutron crystallography were employed to elucidate redox-
dependent structural changes in ferredoxin–NADP+ reductase (FNR) from maize. This 
study focused on the rearrangement of hydrogen-bond networks upon FAD reduction. 
The X-ray structures of wild-type FNR in oxidized and reduced states were refined to 
1.15 and 1.10 Å resolution, respectively, revealing no large structural changes in the 
main-chain backbones. Neutron crystallography provided complementary insights, 
confirming protonation at N1 and N5 of the isoalloxazine ring and visualizing hydrogen 
bonds that were undetectable by X-ray analysis. These findings illuminate the dynamic 
reorganization of water-mediated hydrogen-bond networks during redox transitions, 
which may underpin the redox-dependent modulation of partner binding by FNR. This 
integrated structural approach highlights the synergistic use of X-ray and neutron 
crystallography in studying redox-active proteins. 
                                         
Abstract of an article in Acta Crystallogr. F81: 73-84 (2025).  
doi: 10.1107/S2053230X25000524 
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Isolation and characterization of koji mold (Aspergillus oryzae) from nature in
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Koji mold (Aspergillus oryzae) is a key microorganism in brewing and fermentation in Japan. We isolated koji molds
from the environment in Niigata Prefecture. Eighty-one environmental samples were placed on isolation medium made
from steamed rice with wood ash and 36 Aspergillus section Flavi-like strains were obtained. Of those, 26 strains did not
produce aflatoxin. We studied their morphology, sequence of ITS region, calmodulin gene, aflatoxin biosynthetic ho-
mologous gene cluster and a-amylase gene and fermentation-related enzyme activities. Furthermore, DNA-seq analysis
of 14 strains from 26 non-aflatoxin producing strains were conducted and compared the three mycotoxin biosynthetic
gene clusters (aflatoxin, cyclopiazonic acid, and aflatrem) and fermentation-related genes against those of reference
strain A. oryzae RIB40. In some strains, gene sequences confirmed the absence of mycotoxin production, but differences
in fermentation-related enzyme activities could not be explained well by amino acid substitutions. We classified the 26
isolates into 6 morphology types based on the appearance of colonies and mating types, and it was found that strains of
the same morphology type had similar enzymatic profiles and gene sequences. Our results show that koji molds with
various properties occur in the environment, and it will expand the possibilities of koji mold in industrial use.

� 2024, The Society for Biotechnology, Japan. All rights are reserved, including those for text and data mining,
AI training, and similar technologies.
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Aspergillus oryzae is a filamentous fungi used in the production
of traditional Japanese food products such as sake, soy sauce, and
miso for hundreds of years. Conidia of A. oryzae (tane-koji) are
spread onto steamed rice, soybean, or barley, and the mixture is
incubated under controlled temperature and humidity, yielding
koji (1e3). In addition to the fermented food industry, due to its
ability to secrete huge amounts of proteins, A. oryzae is also used as
desirable host for industrial enzyme production (4).

The first description of A. oryzae dates from 1876, when Ahlburg
isolated it from rice koji used in sake production (1,5). Subsequent
work showed that A. oryzae and the aflatoxin producer Aspergillus
flavus are morphologically very similar and share 99.5% nucleotide
identity at the genome level (6). Therefore, A. oryzae had been
considered to be non-aflatoxigenic A. flavus and domesticated
species from A. flavus until recently (5). With the accumulation of
genomic data, it has become clear that A. oryzae and A. flavus were
diverged independently from the same ancestor, and the influence
of domestication on A. oryzae evolution likely occurred after the
species divergent (7,8). However, because of the similarity of these
two species, it remains difficult to differentiate them by the

molecular markers widely used for fungal identification such as the
ITS region and the calmodulin gene (9e12).

Strains of A. oryzae vary in morphology and enzymatic proper-
ties, and brewers select strains that are best suited to their objective
fermentation process (3). It is expected that if new strains are ac-
quired from nature, the range of utility in fermentation and in-
dustrial application can be expanded. However, most reports about
A. oryzae/A. flavus exist in natural environment so far were focused
on mycotoxins (13e15), and few reports are available on the
isolation of koji molds in nature for industrial uses (16,17).

In this study, to discover new resources, we isolated 26 putative
A. oryzae strains from soil and rice seeds at several sites in Niigata
Prefecture in Japan using steamed rice containing wood ash as an
isolation medium. The morphological and genetic characterization
of isolated strains were analyzed including aflatoxin productivity.
Furthermore, whole genome sequence of 14 strains were obtained
and used for the detail comparison.

MATERIALS AND METHODS

Isolation sources and sampling locations Samples were collected in
September of 2015 and 2016 at sites across Niigata Prefecture (Fig. S1). Soil about
3 cm below the surface (n ¼ 70) and rice seeds (n ¼ 11) were collected and all
samples were maintained in a desiccating incubator at room temperature until use.

Media, standard strain, and chemicals Three culture mediawere used: YES
agar, consisting of 2% Difco Yeast Extract (BD, Franklin Lakes, NJ, USA), 15% sucrose,
and 1.5% agar; Difco Potato Dextrose Agar medium (PDA; BD); and Difco Czapek Dox

* Corresponding author.
E-mail address: kenichi_kusumoto@bio.eng.osaka-u.ac.jp (K.-I. Kusumoto).
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Vishniacozyma siamensis sp. nov., a new anamorphic  
tremellomycetous yeast species isolated from a mangrove 
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Six strains (DMKU-SG26, DMKU-SG42, DMKU-SYM22, DMKU-RG41, DMKU-
RX317 and DMKU-RGM25) representing a novel basidiomycetous yeast species were 
isolated from leaf surfaces of mangrove plants collected in Thailand. Pairwise sequence 
analysis indicated that the six strains either had identical nucleotide substitution in the 
D1/D2 domains of the large subunit (LSU) rRNA gene sequences or differed by one to 
three nucleotide(s). They also had identical or differed by one to five nucleotide 
substitution(s) in the internal transcribed spacer (ITS) regions. blastn searches of the 
GenBank database revealed that the six strains were closely related to the holotype of 
type strains of Vishniacozyma peneaus, V. terrae, V. phoenicis, V. taiwanica and V. 
europaea, but with 6–15 (1.14–2.48%) and 16–26 (5.4–8.8%) nucleotide substitutions 
in the D1/D2 domains of the LSU rRNA gene and the ITS regions, respectively. 
Phylogenetic analysis based on the concatenated sequences of the ITS regions and D1/ 
D2 domains of the LSU rRNA gene showed that these strains are placed in the 
Vishniacozyma clade but were at a distinctly different position from the other 
recognized species of the genus. Based on the phylogenetic analysis and phenotypic 
characteristics, these six strains are a novel species of the genus Vishniacozyma, for 
which the name Vishniacozyma siamensis sp. nov. is proposed to accommodate them. 
The holotype is TBRC 18499T and the ex-type culture is PYCC 10042 (=DMKU-
SG26). The MycoBank number of the novel species is MB 855838. 
                                         
Abstract of an article in Int. J. Syst. Evol. Microbiol. 75: 006623 (2025). 
Pannida Khunnamwong: Participant of the 2nd UO, 2012-2013. 
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Low-density polyethylene (LDPE) is a widely used plastic that significantly contributes 
to environmental pollution, and its biodegradation remains challenging. This study 
investigates the dynamics of bacterial communities in consortia enriched with LDPE as 
the sole carbon source. The potential for microbial diversity to adapt to polluted 
environments underscores its role in bioremediation. Community analysis identified 
Actinobacteria and Proteobacteria as key contributors to LDPE degradation, with 
dominant genera including Mycobacterium, Cupriavidus, Gordonia, Ochrobactrum, 
Nocardia, Agromyces, Amycolatopsis, and Cellulosimicrobium. The biodegradation of 
untreated and pretreated LDPE films was also examined, revealing that UV 
pretreatment significantly enhances degradation, with weight losses of 2.22–5.17% after 
120 days. In contrast, sunlight and thermal treatments resulted in lower weight losses of 
1.67–4.56% and 1.42–3.22%, respectively, while untreated LDPE showed only 1.32–
2.80% weight loss. These findings underscore the importance of UV pretreatment in 
facilitating plastic biodegradation. Furthermore, potential LDPE-degrading 
Actinobacteria and Proteobacteria were isolated, identified as key players in the 
communities and co-occurrence networks, suggesting promising candidates for 
developing sustainable plastic waste management solutions. Moreover, this study is the 
first to reveal the potential LDPE degradation abilities of several genera, including 
Mesorhizobium, Agromyces, Amycolatopsis, Olivibacter, Aquamicrobium, 
Pseudaminobacter, and others. 
                                         
Abstract of an article in Scientific Reports 14: 28795 (2024). 

List of Publications for 2024: Onruthai PINYAKONG 

 
1. Muangchinda, C. and Pinyakong, O. (2024). Enrichment of LDPE-degrading 

bacterial consortia: Community succession and enhanced degradation efficiency 
through various pretreatment methods. Scientific Reports 14: 28795. 
https://doi.org/10.1038/s41598-024-80306-4 
 

2. Naloka, K., Kuntaveesuk, A., Muangchinda, C., Chavanich, S., Viyakarn, V., Chen, 
B., and Pinyakong, O. (2024). Pseudomonas and Pseudarthrobacter are the key 
players in synergistic phenanthrene biodegradation at low temperatures. Scientific 
Reports 14(1): 11976. https: 10.1038/s41598-024-62829-y 

 
3. Ningthoujam, R. and Pinyakong, O. (2024). Exploring di (2-ethylhexyl) phthalate 

degradation by a synthetic marine bacterial consortium: Genomic insights, pathway 
and interaction prediction, and application in sediment microcosms. Journal of 
Hazardous Materials 472: 134557. https://doi.org/10.1016/j.jhazmat.2024.134557  

 
4. Saeng-kla, K., Mhuantong, W., Termsaithong, T., Pinyakong, O., and Sonthiphand, 

P. (2025). Biodegradation of di-2-ethylhexyl phthalate by mangrove sediment 
microbiome impacted by chronic plastic waste. Marine Biotechnology 27: 19. 
https://doi.org/10.1007/s10126-024-10399-5 
 

318 319



List of Publications for 2024: Kannika DUANGMAL 

 
1. Thanompreechachai, J., Butdee, W., Chantavorakit, T., Suriyachadkun, C., and 

Duangmal, K. (2025). Kineococcus halophytocola sp. nov., isolated from leaves of 
halophyte Sesuvium portulacastrum L. Curr Microbiol. 82(2): 92. doi: 
10.1007/s00284-025-04069-5 
 

2. Butdee, W., Saimee, Y., Suriyachadkun, C., and Duangmal, K. (2025). 
Pseudonocardia spirodelae sp. nov., isolated from duckweed and formal proposal to 
reclassify Pseudonocardia antarctica as a later heterotypic synonym of 
Pseudonocardia alni and reclassify Pseudonocardia carboxydivorans as 
Pseudonocardia alni subsp. carboxydivorans. Int J Syst Evol Microbiol. 75(1). doi: 
10.1099/ijsem.0.006608. 

 
3. Chantavorakit, T., Thanompreechachai, J., Suriyachadkun, C., and Duangmal, K. 

(2024). Klenkia sesuvii sp. nov., isolated from leaves of halophyte Sesuvium 
portulacastrum. Int. J. Syst. Evol. Microbiol. 74(6): 006410. 
https://doi.org/10.1099/ijsem.0.006410 

344 345



Synergistic effects of recombinant AGAAN antimicrobial 
peptide with organic acid against foodborne pathogens 

attached to chicken meat 
 

Nafiu Usman Jiddah, Ya'u Sabo Ajingi, Neeranuch Rukying, Triwit Rattanarojpong,  
Worapot Suntornsuk, Patthra Pason, Nujarin Jongruja 

 
Background and Objective: Fresh chicken meat includes the capacity to contain 
foodborne pathogens. A previous study has demonstrated efficacy of recombinant 
AGAAN antimicrobial peptide against various bacterial strains. In general, AGAAN is a 
newly discovered antimicrobial peptide with a unique cationic alpha-helical structure. 
The peptide is originated from the skin secretions of Agalychnis annae. This peptide 
showed a significant affinity towards the negatively-charged microbial lipid bilayer, as 
previously demonstrated by the experimental and in-silico analyses. However, the major 
concerns include high production costs, limited expression, laborious process and 
potential toxicity associated with concentrated peptides. In this research, the synergistic 
effects with organic acid were addressed to decrease these problems while preserving its 
bactericidal activity.  
Material and Methods: Recombinant AGAAN and organic acids were assessed on 
Staphylococcus aureus ATCC 6538 and Escherichia coli ATCC 8739. This was carried 
out by assessing minimum inhibitory concentration and fractional inhibitory 
concentration. In addition, effects of the combination on bacterial membrane integrity 
by carrying out beta-galactosidase assessment. Additionally, the potential efficacy of 
this combination in preserving poultry meat was investigated.  
Results and Conclusion: Minimum inhibitory concentration of the recombinant 
AGAAN against the two bacterial strains was 0.15 mg.ml-1. In contrast, the minimum 
inhibitory concentration of acetic acid against Staphylococcus aureus and Escherichia 
coli were 0.2 and 0.25% v v-1, respectively. The combination demonstrated significant 
synergy, as evidenced by fractional inhibitory indices of 0.375 against the two 
foodborne pathogens. Based on the study, the combination effectively inhibited 
proliferation of these disease-causing microorganisms that led to foodborne illnesses 
within 300 min. Presence of intracellular beta-galactosidase indicated that the 
combination of factors has caused damages to the cell membrane, resulting in its 
compromised integrity. Red blood cells exposed to various concentrations of 
recombinant AGAAN and acetic acid did not result in hemolysis. Results showed 
significant differences (p < 0.05) in all the experiments on meat samples that received 
treatments with recombinant AGAAN and acetic acid. The current study detected that a 
combination of recombinant AGAAN antimicrobial peptide with organic acid could 
effectively inhibit growth of pathogens at lower concentrations. Data presented in this 
study can help food industries develop further efficient cost-effective antimicrobial uses. 
                                         
Abstract of an article in Appl Food Biotechnol. 11 (1): e21 (2024). 

List of Publications for 2024: Nujarin JONGRUJA 

 
1. Rukying, N., Ajingi, Y. S., Sombuttra, N., Duangkeaw, P., Jiddah, N. U., 

Ruengvisesh, S., Euanorasetr, J., Rattanarojpong, T., Pason, P., Angsuthanasombat, 
C., and Jongruja, N. (2025). Functional Characterization of a Novel Heat-stable 
Recombinant LCI Bacteriocin. Appl Food Biotechnol. 12 (1): e12. 
http://dx.doi.org/10.22037/afb.v12i1.47824 
 

2. Jiddah, N. U., Ajingi, Y. S., Rukying, N., Rattanarojpong, T., Suntornsuk, W., Pason, 
P., and Jongruja, N. (2024). Synergistic effects of recombinant AGAAN 
antimicrobial peptide with organic acid against foodborne pathogens attached to 
chicken meat. Appl Food Biotechnol. 11 (1): e21. 
http://dx.doi.org/10.22037/afb.v11i1.44981 

 
3. Phrutpoom, N., Khaokhiew, T., Linn, A. K., Sakdee, S., Imtong, C., Jongruja, N., 

and Angsuthanasombat, C. (2024). Efficient Production and Purification of 
Bioactive E50-52-Class IIa Peptidic Bacteriocin Is Achieved through Fusion with 
the Catalytic Domain of Lysostaphin-Class III Bacteriocin. Biochemistry Moscow. 
89(9): 1610-1618. https://doi.org/10.1134/S0006297924090074  

364 365



ISOLATION AND CHARACTERIZATION OF SPECIFIC 
BACTERIOPHAGES FOR VIBRIO PARAHAEMOLYTICUS 

BACTERIA CAUSING ACUTE HEPATOPANCREATIC 
NECROSIS DISEASE IN SHRIMP 

 
Nguyễn Thành Thắng1, Mai Thị Hồng Nhung1, Nguyễn Thành Trung3, 

Nguyễn Thanh Hòa1,2, Trương Quốc Phong1,2 
 

1School of Chemistry and Life Sciences, Hanoi University of Science and Technology 
2Institute of Health Science and Technology, Hanoi University of Science and Technology 
3National Institute For Food Control 
 
Vibrio parahaemolyticus is the main agent causing Acute Hepatopancreatic Necrosis 
Disease (AHPND) in shrimp, with a mortality rate that can exceed 90%. From the 
beginning of 2023 until now, more than 1,612 hectares of farmed shrimp have been 
damaged nationwide, of which 688 hectares have been damaged due to disease, mainly 
due to acute hepatopancreatic necrosis. Traditional treatment measures such as broad-
spectrum antibiotics are gradually showing less effectiveness as the antibiotic resistance 
situation in Vibrio parahaemolyticus becomes increasingly serious. Bacteriophages are 
emerging as a safe, friendly, and sustainable measure in controlling bacteria. In this 
study, the V. parahaemolyticus MI strain was isolated from a pond water sample where 
hepatopancreatic necrosis appeared in shrimp and identified by morphological, 
physiological, and molecular biological characteristics. The bacteriophage specific to 
the V. parahaemolyticus strain named VP2, was isolated and some characteristics were 
determined such as temperature stability (-20C - 70℃), pH 4-10; host specificity to V. 
parahaemolyticus. It does not have the ability to infect some strains such as V. chlorae 
ATCC 14733, V. vulnificus ATCC 27562, Bacillus licheniformis, Bacillus subtilis. 
                                         
Abstract of an article in National Conference on Biotechnology 2024. 
https://huib.hueuni.edu.vn/wp-content/uploads/2024/10/43.pdf 
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Physico-chemical and functional properties of the lao
fermented bamboo shoots (Nor Mai Som) inoculated with

potential probiotic bacteria, Pediococcus pentosaceus BBS1
and Lactiplantibacillus plantarum BBS13
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Pediococcus pentosaceus BBS1 and Lactiplantibacillus plantarum BBS13 strains were 
used as starter cultures in Nor mai som fermentation, to determine their physiochemical 
action, changes in their population, and in reducing cyanide compounds. When BBS1 
and BBS13 were added to the fermentation set-ups, the pH values decreased from the
initial pH of > 4.6 to pH 3.0 at the end of the fermentation period. The lactic acid levels
in all treatments increased from the start of the process through the end of fermentation. 
During fermentation, lactic acid bacteria (LAB) and total viable count (TVC)
populations in all Nor mai som samples showed similar counts of >9 log CFU/g in 24 h 
of incubation. Thereafter, the counts declined until the completion of the fermentation. 
Interestingly, Enterobacteriaceae were undetectable in all samples with inoculated
starter cultures, whereas their growth in spontaneous fermentation was still found at 
3.95 log CFU/g on day 3. Each treatment with the inoculated strains showed cyanide 
reduction in the range of 62.09 % to 90.31 % at day 10, compared to natural
fermentation which registered a reduction of only 49.75 % for the same period. The
findings herein indicate that BBS1 and BBS13 when used as starter cultures play a 
significant role in accelerating the process within 5 days compared to the treatment 
without inoculation which takes 15 days. BBS1 and BBS13 contribute to the
improvement of product quality and may be economically advantageous in large-scale 
manufacture. This suggests the opportunity to utilize them in various products, 
including Nor mai som, livestock feeds, and plant-derived fermented products.

Abstract of an article in Food Chemistry Advances 5: 100803 (2024).
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ABSTRACT
The ornithine-urea cycle (OUC) in fungal cells has biotechnological importance and many 
physiological functions and is closely related to the acetyl glutamate cycle (AGC). Fumarate can be 
released from argininosuccinate under the catalysis of argininosuccinate lyase in OUC which is 
regulated by the Ca2+ signaling pathway and over 93.9 ± 0.8 g/L fumarate can be yielded by the 
engineered strain of Aureobasidium pullulans var. aubasidani in the presence of CaCO3. Furthermore, 
2.1 ± 0.02 mg of L-ornithine (L-Orn)/mg of the protein also can be synthesized via OUC by the 
engineered strains of Aureobasidum melanogenum. Fumarate can be transformed into many drugs 
and amino acids and L-Orn can be converted into siderophores (1.7 g/L), putrescine (33.4 g/L) and 
L-piperazic acid (L-Piz) (3.0 g/L), by different recombinant strains of A. melanogenum. All the 
fumarate, L-Orn, siderophore, putrescine and L-Piz have many applications. As the yeast-like fungi 
and the promising chassis, Aureobasidium spp, have many advantages over any other fungal 
strains. Further genetic manipulation and bioengineering will enhance the biosynthesis of fumarate 
and L-Orn and their derivates.

HIGHLIGHTS

• OUC in fungal cells has biotechnological importance and many physiological functions; 
• OUC is closely related to acetyl glutamate cycle (AGC). Fumarate, L-Orn, siderophore, putrescine 

and L-Piz produced from OUC have many applications.

GRAPHICAL ABSTRACT

Schematic overview of metabolic rewiring for L-Piz biosynthesis.

Introduction

Aureobasidium spp. are the poly-extremotolerant and 
yeast-like fungi which can produce a large amount 
and  different kinds of bioproducts, such as: pullulan, 

polymarate, liamocin, siderophore, fumaric acid, mela-
nin, lipids, β-glucan and extracellular enzymes for utili-
zation of various natural polymers and monomers 
[1–5]. Furthermore, the genomic DNAs of many strains 
of the genus have been sequenced, characterized and 
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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. 
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Novel Curvularia species causing disseminated 
phaeohyphomycosis in a dog 

 
Jared A. Jaffey, Connie F. Cañete-Gibas, Nathan P. Wiederhold, Carmita J. Sanders, 
Jason D. Struthers, Annalise Black, BinXi Wu, Kara S. Thomas, Patricia Bennett, 

Jessica Watt 
 

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. 
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Thermococcus kodakarensis 
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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. 
                                         
Abstract of an article in International Journal of Molecular Sciences 25: 12893 (2024). 
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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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time monitoring of crystallization process: A study on oleogels 
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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. 
                                         
Abstract of an article in Journal of Food Engineering 383: 112244 (2024). 
Floirendo Pantas Flores: Participant of the 3rd UB, 2006-2007. 
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Bradyrhizobium sp. strain SUTN9-2 demonstrates cell enlargement, increased DNA 
content, and efficient nitrogen fixation in response to rice (Oryza sativa) extract. This 
response is attributed to the interaction between the plant’s cationic antimicrobial 
peptides (CAMPs) and the Bradyrhizobium BacAlike transporter (BclA), similar to 
bacteroid in legume nodules. The present study reveals that SUTN9- 2 can also establish 
functional endophytic interactions with chili (Capsicum annuum) and tomato (Solanum 
lycopersicum) plants. When exposed to extracts from chili and tomato, SUTN9-2 
exhibits cell elongation, polyploidy, and reduced cell viability, with the effects being 
less pronounced for tomato extract. Transcriptomic and cytological analyses revealed 
that genes associated with CAMP resistance, nitrogen metabolism, nitrogen fixation, 
defense responses, and secretion systems were upregulated, while genes related to the 
cell cycle and certain CAMP-resistance mechanisms were downregulated, particularly 
in response to chili extract. This study suggests that SUTN9-2 likely evolves resistance 
mechanisms against CAMPs found in rice, chili, and tomato plants through mechanisms 
involving the protease-chaperone DegP, AcrAB-TolC multidrug efflux pumps, and 
polysaccharides. These mechanisms facilitate efflux, degradation, and the formation of 
protective barriers to resist CAMPs. Such adaptations enable SUTN9-2 to persist and 
colonize host plants despite antimicrobial pressures, influencing its viability, cell 
differentiation, and nitrogen fixation during endophytic interactions with various plant 
hosts. 
                                         
Abstract of an article in Scientific Reports 15: 3154 (2025). https://doi.org/10.1038/s41598-025-
87488-5 
Panlada Tittabutr: Participant of the 3rd UO, 2013-2014. 
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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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 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 
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University of Osaka) 
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 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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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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