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Background
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+ In(NOs)-3H,0

is important in improving the gas sensing properties.
Response to acetone 300
pr-2Pt-(33In,04-Sn0,) 50 ppm

Volatile Organic Compounds (VOCs) Clarification of the mechanism of the enhanced acetone response
EiCk hOrl.‘lse syndrome U'(gg Ss:rrzzlttjll\'/se aarre]dnzzlggg\l:t Investigation by DRIFT (diffuse reflectance infrared Fourier transform)
LSRRl B Gl EEe) low cost. ® The adsorption species of acetone and/or its partially decomposed products
- tone Cco ® Effect of the addition of Au or Pt on the acetone-related adsorbates and their
Semiconductor gas sensor (Péﬁazco 4 H202 I subsequent reaction with adsorbed oxygen species
in air -
02- 0% o2- 0* Preparation of porous particles by ultrasonic spray pyrolysis
0 d 0% e a0 wM-(33In,0,-SnO PR
Sn0O,,, AR - @3@02% pr-wil-(33In,0,-Sn0,) To fumace — - &)
High resistance Depletion layer Low resistance Depletion layen Precursor solution (M00C} J 11.5PI|-_I'I;|HJ
. * PMMA microspheres r
VOC gases consume adsorbed oxygen species on the surface. P | [—e— )
Optimization of surface composition and microstructure (caalniaidanete) [ 03,5 Limin]
» SnCl,*5H,0 Precursor solulion

1 Ulrasonic vibrator

Evaluation of gas-adsorption properties by DRIFT

In,03-SnO,-based sensors o, [\ pr-08PE(33n,0,-510,) + HAuCI,*2H,0 or H,PtClg-6H,0
pr-nM-(33In,0,-Sn0,) ¢ B S
3 2001
M: noble metal (PtorAu) | & ol
n: the additive amount of e Spherical pores
noble metal (wt%) é 100 derived from PMMA
£ microspheres
Improved acetone response pmm{ 5nO)
(Sensor response: Pt > Au) ) S -
200 250 300 350 400 450 500 ca. 30 nm in diameter
Torai et al., Chemical Sensors, 39 (A), 4-6 (2023). Temperature / °C

SEM images (@) pr-33In,0,-Sn0, (b) pr-2Pt-(33In,045-Sn0,) () pr-2Au-(33In,0,-Sn0,)

iy Sy

s
‘-_'L"

Mirror IR source i Absorbance
/_%mpb powder [ Pre-treatment (400°C, air) | Ethanol, Acetone, Toluene lo ( 1.1 )
( X J ref' “voc/ o
“1 A GasIN | DRIFT measurement [25—-400°C, air, test gas (100 ppm)] | -
ﬂ - - ! 3 Iy diffuse reflect trum in dry ai
- - - : diffuse reflectance spectrum in air
Detector =——==_ | Evaluation of adsorbed species derived from acetone | e P n ary
Gas OUT I diffuse reflectance spectrum in test gas
Chamber voe
DRIFT spectra
[ Toluone M o)
pr-33In,05-Sn0O, pr-2Au-(33In,05-Sn0,) pr-2Pt-(33In,05-Sn0,) pr-2Pt-(331n,05-Sn0,) pr-2Pt-(33In,05-Sn0,)
C=0 in acetone -0 Groups of partially decomposed products G f Tol —related i Hydroxyl group .
25°C \ s C=0in aceton\? g §/ Hydroxyl group 8\‘:?\3 83“’;1::;0)(;:::):: rela e\:\r::cles /'/Gyroups‘zf Elhanol—related\\s\;:ecles
= o S & C=0inacetons =8I 38 83 83 25 o
< ~ 25°C = b 8 a2 89
AWW’:;M\L__/W g ~ 3 ‘ § - T i
g < 8 2 5 :
g £ ™ H H g
3 Wy, 300°C 2 e s \ ] 5 :
2 ’M < s L4 < < 2 3 P
400°C ..M ! 3 P
400°C n ‘
o T pr fhw i
4000 3000 2000 10004000 3000 2000 10004000 3000 2000 1000§{4000 3000 2000 1000}§4000 3000 2000 1000)
Wavenumber / cm™ Wavenumber / cm™ Wavenumber / cm™ Wavenumber / cm™ Wavenumber / cm™
| —
Adsorbates on the oxide surface « inkai m
Acetone T. Shinkai et al., Sensors, 22, 6277 (2022).

[25=100°C] Ay samples

=Due to increase in the amount of acetone-related adsorbates
[200°C]  All samples
- Decrease in the amount of C=0 in acetone
pr-2Pt-(33In,0,-Sn0,)
* Increase in the amount of partially decomposed products
[400°C]  pr-2Pt-(33In,0,-Sn0,)
+Only a few groups of partially decomposed products
& Toluene, Ethanol

» 1546, 1449 cm™": Groups of partially decomposed products (e.g., acetaldehyde*) in an increase in acetone

- 1700 cm-'- C=0 in acetone* ‘ Peak intensity: 2Pt >2Au = non ‘
pr-2Pt-(33In,0,-Sn0,)
- 3680 cm~"': Hydroxyl group (the intensity of the absorption peak decreased)

[25-400°C] pr-2Pt-(33In,0,-Sn0,) The adsorption peaks are smaller than that of in acetone. Acetone > Ethanol > Toluene

® The addition of Pt increased the
amount of acetone and the
partially decomposed, resulting

response.

pr-2Pt-(33In,0,-Sn0,)

® Adsorption characteristics
Acetone > Toluene = Ethanol

‘ Large effect

® Sensing properties (350°C )

EEEHRETD -BERTRE E T A D FOHEBEERDEREENT. - RINLEIREDEIEET )T
F—~ T=IFAT IR AL B HRIGEINY— V8T, - 9T 75T I INBIF I\ AR
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SHERE - BGaE  (High Functionality and Quality: HFQ) AEEE(C K DH#EEIL LTE

o BHAFRRD MRS \BE DEVOTE-HFQE UL\ EW A DO F > DREIH
= ONIE L AR B, HWRESR, &7

Q) JPEMKS IRIBAZAZRESESRATRE EEREREH,

SO—INIVALZ EBAEAZREEESRATRE EESIERT AR5

=

i

PNAREELIEEAZT<ER LU TVBIEDD., EMNHRDOFHENIRICIIHMRAE UTEEN DD, ERFENREENENNDEZLR(ICHE
TEBIRERTOF > TSy NI A —ADHEIINROSN TS, 1FIC, FUREERIAMIRANEOREZEL, BSOS EEFE Y B
DHREEER CHD.

HAREANIEE (Extracellular Vesicles: EVs) (&, HEAERD T JHIFE U TCRVWERESEZB L. BHIAMREREV SRR REZRXTZT0
FoTSY R IA—LELVTEESNTWS. UL, EVEBRWEDOFOICHENTE. I RY—ARADERC K BHIREEREROFHIRED
RRETHD.

T TH (. B (CRIRE D TL ) BHigh Functionality and Quality (HFQ) BEEZEVICHAAFAF. KRR 1 P —> 3 RIC K DHEEL T
B ET. EVOMEPRBEZMHEIFULEETI Y RY - AREZ{EE L. MIRERENRZR LS E IHMIEZBEU,

AWAFTOEN (L. HFQASE(C K DHEREL UTCEVE R E S 3FMNADIOF TSy RO A — ARSI U, $F(CAS ) —IEEN & UTEE
NRFEERBEDFEREIET & THD.

+ Chemically defined single molecular species (uniform molecular weight)
« Rationally designed and structurally controllable

* High batch-to-batch reproducibility

+ Tunable charge properties (near-neutral &-p I under

Extracellular

+  Compatible with post-insertion (e.g., FcBP- vehicles (EV)

+ Enable targeted and programmable LNP systems

HFQ lipids, we have been are chemically defined, single-molecular-weight, rationally designed

functional lipids enabling reproducible and programmable LNP and EVs platforms.

Microfluidic Post-insertion method

"~ Continuous g »;@u

A Functionalized LNPs or SEVs
LNPs or SEVs E CD63-Antigen fusion protein

i
)

s
HFQ micelle
(instable)

mix

Functionalization with HFQ lipids possessing (i) endosomal escape
capability and (i) dendritic cell selectivity using a post-insertion method

DC2.4. cells in Lysis buffer DC24. cells in Lysis buffer

were applied were o OVA expression measure (ELISA)
. pplied
OUACDE3 ius/nonl I OVA-CD63 fusion DC24. cells
(Hyg 100 pg/mL selection) (Hyg 100 ug/mL selection)
t ELISA
30
10a E s
245 E
180 2
135 T 20
100 £
7 s
& s
“ 48 © 10
35
5
- 25
N.D.
20 0

) @ [©) @
~ Inaccordance with the Western blotting results,
In DC2.4 cells (D, 3, and @), a distinct band was observed at ~80 kDa, OvA was in OVA-CD63 DC2.4 cells (B, 3 and @).

corresponding to the OVA-CD63 fusion protein.
sEVs from OVA-CD63-expressing DC2.4 cells applied

- @RPMIC) in 100 ugmL Hyg appled
(Triton-X (+/-), 5 kg total protein)

2day Measure OVA concentration by ELISA (ITEA OVA Kit)

R ——— < Physicochemical properties >

2day
- 0VA-CDB3 fusion expression DC24 colection

- @ultracentrifuge (100,000xg), sEVs collection

60

50

a
3

- Nano Sight (evaluation of Physicochemical propertes)

OVA conc. (ug/mL)
w
8

20
10 ND.
I | size (nm) [ Concentration (particles/ml) | 0
| ova-cDe3 fusion expression sevs of DC24 | 163.5 % 961 | 100 x 107 | Triton-X (-) Triton-X (+)
sEVs derived from OVA-fused CD63-expressing DC2.4 cells showed a uniform size distribution. This result suggests that OVA is il into the lipid b of sEVs.

a3, BEEMD FER-A S ERHFQiBEEHAAAIZHROMIZIMIME (Extracellular Vesicle:
EV) DUF > TSy hITA—/[s DEVOTE-HFQ (Dendritic Cell-Derived Extracellular Vesicle-Based

Challenges of LNPs i i Improved Endosomal Disruption via

HFQ-(i) Lipid Modification

" endosome Vaccine Optimized by Lipid Technology for Inmune Enhancement) ZBEYZ L3 U7z,
o — e b — = <t —
e . . ~ « KISy RIA—ALTE ERERCSN TS NRRMESY >/ (VBZRRSE D ETHERE
@ " >—'|’ W " BAVEHERN(CEEL, BRODBEACIDE—NFERE U THRETDITECHINLTL
¥ A e H e EXH
Endosomal escape Uptake of sEVs W wNN, + EBIC. HFQIEE-(VERR M Y-S 3 VEICKDHEEMET DT LT v/ etgisz
Approximately 2 % Ly 2 BRST LR, MREXENRS SCTACEZBRICH LS EBE U, REHiCRT 45T
Degradation in lysosome e ncreased o o bufeting effects ¥ = R ERARE 50T,

W TR, EORBUWHER LEEIEL. RIERHFQIRE-() DG - AREEHTLET,
5 e AISY hIA AR BEATHICREIEI1S-HOOFSRHBITSHD . PASLUH
- BIEE CH T BRI AR TR T,
traceler antigen, thercby HPEAGDIMESDE &, RIBKY - BRBAY - BWAY L OBIEEEL TREF DI HEL.
cliting celuar immune responses. BICAS ) —TEFEHRE LLRERIADOF > OBIEERIEL. BN S - MEGAFE
TERBR Y ENTREREIE LN EEX TEOET,

Most LNPs are directed to lysosomes,
with limited endosomal escape and
low protein expression efficiency.

iE#gs% : JIlE & (Shigeru Kawakami) . RIEXFEZRRIFHRFSIE TEL : 095-819-8563 Mail : skawakam@nagasaki-u.ac.jp
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Entamoeba histolytica intermediate subunit lectin-1 is a B-N-acetylgalactosamine-recognizing
monomeric lectin with a novel surface activity

Omnpe f@AER-2 FH Kics, BA KB FRE HILS, BRH R 1§ #E, fih 523
(RSB £ B CRBA-RFELT O~/ AL CEREARETL2LRT REXE)

OKentaro Kato2, Koki Murata3, Yuri Kurogi3, Masahiro Wakao3, Yasuo Suda3, Hiroshi Tachibana®, Hiroyuki Shinchi3

(*NEKKEN and 2TMGH, Nagasaki Univ., 3Grad. Sch. Sci. Eng., Kagoshima Univ., *Tokai Univ. Sch. Med.)

[Abstract]

Galactose and N-acetyl-D-galactosamine-inhibitable lectins of Entamoeba histolytica play important roles in the
pathogenicity of intestinal amoebiasis. The intermediate subunit lectin-1 (Igl1) of E. histolytica exhibits both
hemolytic and cytotoxic activities at multiple sites in the protein. Therefore, it was impossible to examine the
lectin activity or identify the lectin domains of Igl1 using a hemagglutination assay. In this study, we used sugar-
immobilized gold nanoparticles to determine the agglutinating activity of Igll. Igl1 did not agglutinate sugar-
immobilized gold nanoparticles, but its lectin activity was confirmed by lectin pull-down assay using sugar-
immobilized biotinylated gold nanoparticles and streptavidin-conjugated magnetic beads. Igl1 showed a very weak
affinity for B-N-acetylgalactosamine-immobilized biotinylated gold nanoparticles. During the assays, Igl1 gradually
dispersed the hydrophobic nanoparticles in solution, indicating that Igll is a surface-active protein. This was
confirmed by examining the surface tension measurements of Igl1 solutions. This is the first report of a protozoan
lectin with surface activity, and the properties of Igl1 explain its hemolytic and cytotoxic activities.

[Materials and Methods]
Proteins: Peanut agglutinin (PNA) (Vector Laboratories, CA, U.S.A.), soybean agglutinin (SBA) (Mitsubishi Gas
Chemical Company, Inc., Tokyo, Japan), wheat germ agglutinin (WGA) (Mitsubishi Gas Chemical Company, Inc.,
Tokyo, Japan) and B-casein (Sigma-Aldrich, MO, U.S.A.) were purchased and used. Recombinant Igll protein
lacking a signal and GPI anchor sequences with a His-tag (F-Igl) was prepared [Kato K. et al., Sci. Rep., 2015].
Briefly, ECOS™ competent BL21(DE3) cells (Nippon Gene Co., Ltd., Toyama, Japan) were transformed with
plasmids containing a DNA fragment encoding Igl1 ligated with a pET19b vector (Novagen, MA, U.S.A.). The
protein was obtained according to the instructions provided with the Protein Refolding Kit (Novagen, MA, U.S.A.)
and purified using a Ni-NTA agarose column (QIAGEN GmbH, Hilden, Germany). Protein concentration in
phosphate-buffered saline (PBS) was determined using Bio-Rad protein assay reagent (Bio-Rad Laboratories, Inc.,
CA, U.S.A.) with bovine serum albumin (BSA) as a standard.
Cell lysates: Entamoeba histolytica (HM1:IMSS) trophozoites were seeded at 5 X 10%/ 1.2 ml TYI-S-33 medium/
well in a 48-well plate and cultured at 37°C for 24 h with 5% CO,. Culture supernatants were discarded and the
wells were briefly washed with 1 ml PBS. The trophozoites were lysed with 0.2% TritonX-100/ PBS (200 pl/ well)
and stored at -20°C until use. After thawing, the samples were centrifuged at 500 X g for 10 min and the
supernatants were used as cell lysates.
Sugar-immobilized gold nanoparticles (SGNPs): Gold nanoparticles (GNPs) immobilized with sugars were
prepared using a previously described method [Nakamura-Tsuruta, S. et al., J. Biochem., 2008]. Briefly, GNPs
were synthesized by reducing NaAuCl, with sodium borohydride. Sugar moieties (Gala1-6Glc-mono, GalNAcal-
3Gal-mono, GalB1-4Glc-mono, or GalNAcB1-3Gal-mono) were immobilized on GNPs by adding sugar-ligand
conjugates under vigorous stirring. The resultant SGNPs solutions were purified by centrifugal filtration with
Amicon-Ultra-0.5 (MWCO: 10 k, Merck Millipore, Burlington, MA, U.S.A.), and the solutions were diluted with
H,O to an absorbance of 0.3 at 530 nm (Ag,). Polyethylene glycol (PEG24)- and tetraethylene glycol (TEG)-
immobilized GNPs were also synthesized using the above procedures and used in this study.
Sugar-immobilized biotinylated gold nanoparticles (biotin-SGNPs): Biotinylated gold nanoparticles immobilized
with a-galactose (biotin-aGal-GNPs), B-galactose (biotin-BGal-GNPs), a-N-acetylgalactosamine (biotin-aGalNAc-
GNPs), and B-N-acetylgalactosamine (biotin-BGalNAc-GNPs) were prepared using a method described elsewhere
[Murata K. et al., in preparation].

assay with sug: gold nanoparticles (SGNPs): Ten microliters of recombinant Igl1 (F-
Igl), SBA, PNA, or WGA in PBS or PBST (PBS with 0.05% Tween-20) were mixed with 10 ul of SGNPs, PEG24-GNPs,
or TEG-GNPs (A3, = 0.3) and incubated at room temperature for 2 h with shaking at 1,000 rpm on a Bioshake iQ
(WakenBTech Co., Ltd., Japan). The samples were then centrifuged at 1,000 X g for 30 min and Ag;, of the
supernatants were measured using a NanoDrop™ 2000c system (Thermo Scientific, U.S.A.). Two-fold serially
diluted protein samples, starting from 4 uM, were prepared and mixed with the SGNP solutions. Data are shown
as the mean plus standard deviation (SD) from three independent studies.
Lectin pull-down assay with sugar-immobilized biotinylated gold nanoparticles (biotin-SGNPs) in conjunction
with idin-conj ic beads (SA-MBs): We used a lectin pull-down assay to examine whether
1gl1 is a monomeric lectin following a procedure described elsewhere [Murata K et al., in preparation]. Briefly,
proteins resolved in 15 pl PBS (10 pM F-Igl and 3 pM SBA, PNA, or WGA) were mixed with 15 pl biotin-SGNPs
(As30 = 0.6) and incubated at room temperature for an hour. Cell lysates (400 ul) were mixed with 15 pl of biotin-
SGNPs and incubated at 4°C overnight with rotation. For each reaction, 600 pg SA-MBs (corresponding to 150 pl
of a 4 mg/ml stock suspension, NEW ENGLAND Biolabs) were pelleted and mixed with the SGNP—protein
mixture. Beads were incubated with gentle rotation at room temperature for 5 min before magnetic separation.
The supernatants of the samples contained proteins that were unbound to the biotin-SGNPs. After washing
three times with 150-200 pl PBS, the proteins bound to biotin-SGNP-SA-MBs were resuspended in 30 pl PBS and
used as samples for SDS-PAGE.
Sodium dodecyl sulfate-polyacrylamide gel electrophoresis (SDS-PAGE): Six microliters of the samples from a
lectin pull-down assay were mixed with 2 ul 4 X sample buffer (Novex, CA, U.S.A.), run on 4-12% or 8% Bis-Tris
gels (Invitrogen, CA, U.S.A.) with MOPS buffer (Novex, CA, U.S.A.), and stained with SimplyBlue™ SafeStain
solution (Novex, CA, U.S.A.) for Coomassie brilliant blue (CBB) staining. For western blot analysis, the proteins in
the gels were transferred to nitrocellulose membranes (iBlot2 NC Mini Stacks, Invitrogen, Kiryat Shmona, Israel)
for 7 min using an iBlot2 dry blotting system (Invitrogen, Kiryat Shmona, Israel). Membranes were blocked in 3%
BSA/PBS, followed by incubation with primary antibodies (1:1000 dilution of 1 mg/ml anti-Igl1 antibody (XEhI-
20) or anti-Hgl antibody (1G7) in 3% BSA/PBS) at 4°C overnight. After washing three times with TBST, the
membranes were incubated with alkaline phosphatase (AP)-secondary antibodies for 1 h at room temperature.
The membranes were washed three times in TBST and once in H,0. Proteins bound to the antibodies were
visualized in 1-step NBT/BCIP substrate solution (34042, Thermo Fisher Scientific, IL, U.S.A.).
Surface tension of protein sol Measurements were performed using the pendant drop
method with a contact angle meter/surface tensiometer B100 (ASUMI GIKEN, Ltd., Tokyo, Japan). Drops were
formed at 26 % 1°C, monitored over time, and analyzed using Surfscan software (ver. 3.5, ASUMI GIKEN, Ltd.,
Tokyo, Japan). Each condition was repeated independently five times (n = 5), and the results are presented as
mean plus SD.
Statistical analysis
Student’s t-test was used for statistical analyses, with P < 0.05 considered significant.

[Discussion & Perspectives]

- We could show that Igl1, acts as a monomeric lectin that recognizes p-N-acetylgalactosamine (BGalNAc)
using a lectin pull-down assay.
= Use this assay to identify the BGalNAc recognition domain in Igl1 in future studies.

- We could clarify the mechanism why Igl has hemolytic and cytotoxic activities.
= This assay will provide new insights into parasite monomeric lectins and may establish novel therapeutic
targets.
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Figure 2. SDS-PAGE of supernatant and

D E Wt ol biotin-SGNP/SA-MB samples from protein
- - and biotin-SGNP/SA-MB mixtures. A. CBB
P staining results of SBA, PNA or WGA
i incubated with biotin-SGNPs/SA-MBs. B. CBB
= o - staining results of F-Igl (Recombinant Igl1)
- v incubated with biotin-SGNPs/SA-MBs. C.
n L Western blotting results of F-Igl incubated
E L with biotin-SGNPs/SA-MBs. A faint band was
- observed in the MB fraction of the F-Igl and
- biotin-BGalNAc-GNP incubated sample. D.
L 2 Affinity of intact Igll in cell lysates for
= P PGalNAc-GNPs or for aGal-GNPs. E. Affinity
of intact Hgl for pGalNAc-GNPs or for aGal-
GNPs.
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Figure 3. Agglutination and dispersion of GNPs after
mixing with F-Igl or PNA. PNA agglutinated BGal-
GNPs, while F-Igl dispersed TEG-GNPs in a protein
concentration-dependent manner. PEG-GNPs were
not affected by either protein alone. *p < 0.05, **p <
0.01 (Student’s t-test, n = 3). Data are mean + SD.
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Figure 4. Surface tension of protein solutions. A.
Surface tension of protein-PBS solutions. B. Surface
tension of 0.5 mM protein-PBST solutions. C. Surface
tension of F-Igl-PBST solutions with different F-Igl
concentrations. Data are shown as mean +SD (n = 5).
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Abstract

Results and Discussions

Collagen is a major structural protein widely used in biomedical and tissue engineering applications

due to its bi tibility and biod dability. Jellyfish, belonging to the phylum Cnidaria, are

particularly rich in bioactive compounds, especially collagen. Nemopilema nomurai, one of the
largest jellyfish species, provides collagen extracted by acid and pepsin methods with potential

biomedical applications.

Introduction

Collagen is found in skin, bones, cartilage, tendons, and connective tissues. To date, 28 distinct types

of coll have been identified, with fibrillar collagens being the most prevalent [1]. Collagen is

primarily derived from the tissues of cows (bovine) and pigs (porcine), which may raise concerns,

ible ife

such as bovine spongiform encephalopathy, foot-and-mouth disease, and m

P
encephalopathy [2]. Marine collagen, derived from various organisms such as jellyfish, fish, sea
cucumbers, mollusks, and sponges, is a potential solution to this problem. Nemopilema nomurai, a
rhizostome jellyfish, is among the largest jellyfish species on Earth, with a bell diameter reaching
approximately 2 meters and a body weight of up to 200 kilograms [3]. In recent years, significant
blooms of this species have been reported in the Yellow Sea, the East China Sea, and other waters in
East Asia. N. nomurai is well-known for its toxins, which exhibit a range of biological activities,

i b i pat 1

ical, and anticancer effects. Collagen yield will vary

among the species (Table.1)

+ This result confirms that protein extraction or purification was successful in terms of yield,
but it lacks purity and resolution (Figure.2).

+ It can be because of the degradation or fragmentation of collagen during the extraction
time.

Jellyfish collagen is primarily extracted using acid-

d and pepsi . Among these,
pepsin-assisted extraction is often preferred because it
improves collagen solubility and increases yield by
cleaving telopeptide regions without damaging the
triple-helix structure. In addition to chemical methods,
physical-aided techniques are also widely employed to

enhance extraction efficiency and obtain higher yields.

y

of

Figure 2. SDS-PAGE

d from the j (M: Mol

weight marker), kDa: Kilo Dalton, Lane 1-4 (Jellyfish sample).

Dialysis is a crucial purification step in jellyfish collagen extraction that removes residual

acetic acid, salts, enzymes, and low-molecular-weight impurities by selective diffusion,

Table 1. Collagen from jellyfish sp hods, and yields.
while preventing abrupt pH changes that could disrupt the collagen triple helix [11].

JY E g licd E diEart Xield|(%)) Beference « Salting out is an essential recovery step in which increased ionic strength reduces collagen
Rhopil Pepsin d Full body 4.31 [4] solubility by limiting protein hydration, p: 1 ion, and efficientl
it fepsin wie E5:20 [8] recovering purified collagen from the acidic extract [12].
Rhi: pulmo Physical aided Full body 47 61
Cyanea nozakii Acid assisted Umbrella 13 [71 Conclusions
C: i Pepsin d Umbrella 14.58 8]
Aurelia aurita Acid assisted Umbrella 0.02 9] The study demonstrates that jellyfish are a promising marine source of collagen, and the application

Collagen in jellyfish is predominantly located in the mesoglea layer, which serves as the main
structural component of the body. Apart from the mesoglea, collagen is also present in the tentacle

tissues, though in comparatively lower amounts.

extraction y significantly improved collagen solubilization and overall

of pepsi:

recovery. Despite extraction, further opti

of p ing ¥

is required to enhance

purity and molecular uniformity. Overall, pepsin-assisted extraction provides a practical and efficient

. strategy for jellyfish coll with p ial appli in bi dical, pharmaceutical,
Mate"als ‘ and bi ial fields.
« Location: Obama Bay, Nagasaki
+ CoS; i i Ki , 1922
b e | References
« Class: Scyphozoa
+ Order: Rhizostomeae [1]. Coppola et al (2020) Marine collagen from alternative and sources: and

Family: Rhizostomatidae

Japanese name: Echizen kurage

Methodology

Jellyfish tissue (100g) was thoroughly washed with tap water, followed by deionized water to remove
sand and surface salts. Isopropanol was used to remove lipids [4]. The tissue was treated with NaOH
and hydrogen peroxide to eliminate impurities and pigments. The cleaned tissue was homogenized
using a tissue blender. 0.5 M acetic acid was added to the homogenized tissue at a 1:1 ratio. Pepsin
(8%) was added to the mixture. The solution was kept for approximately 96 hours. The mixture was
filtered to remove residues. The filtrate was centrifuged at 10,000 rpm for 30 minutes. The supernatant
was collected as the crude collagen extract. 20 ml of the crude solution was passed through filter
paper. The filtrate was further processed using an ultrafiltration tube. The sample was centrifuged at

4,000 x g for 40 minutes at 4 °C. Filtrate then run on SDS-PAGE (Figure.l1).

Mixture
pepsin

Filtration

Ultra-filtration

Figure 1. Collagen extraction process from N. nomurai
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éﬂ Designing and Developing an Academic Writing Curriculum

Eaxy

for SGHSS Students in a J-PEAKS Context HO—JRY

Pino Cutrone, Mikako Nishikawa, Sean A. Sullivan, and Luis Colon-Torres

Nagasaki University, the School of Global Humanities and Social Sciences, 1-14 Bunkyo Machi, Nagasaki City, 852-8521, Email: k-pino@nagasaki-u.ac.jp

INTRODUCTION AIMS / OBJECTIVES IMPLEME ION TIMELINE

Academic writing in English is essential for g g g .
students in the School of Global Humanities and “This project aims o: O P 1 Studend ondn fnatysis § Faculy bt A=l
Social Sciences, enabling them to engage with * Develop comprehensive academic  writing e L W it
disciplinary content, develop critical thinking materials for the School of Global Humanities
skills, and participate in global academic and Social Sciences that integrate TBLT, i i
discourse. However, effective instruction requires CBLT/CLIL, and ethical Al use -.:..-_ “""_"_— :;:;
;lar::erst:nn;mgdeiel:o speaﬁc Zhanex'lg:us studentg « Connect writing instruction to J-PEAKS :u.-w .u:f.l.ulﬁ'lm o
. ping  pecagogically  soun mitiative themes (Global Health, Global
materials that address these needs. Ecol Global Risk) t hanc levane I%Eé
cology, Global Risk) to enhance relevance 3
PROBLEMS and global citizenship
Japanese university students face significant . i < with  cfrafeoiec ) .y
challenges with academic writing in English. i(i;g)miﬁlyd:t; lz:rﬂr:m;i?)tsf] jlbot t;) s]ll;:ﬁti! \ v Prims 1 Menborioli Dmicen  Davwlopuient Sednin
‘While extensive research exists on postgraduate for critical thinking S oot g T B L o i P |
academic writing, undergraduate experiences in
the Japanese EFL context remain underexplored. * Improve students’ academic writing proficiency e
Key issues include: (from approx. BI-C1 CEFR levels), motivation, :::':::E:“""':;-‘:"""
o Plagiarism and academic integrity concerns and engagement through task-based, content-
(Noguchi & Anderson, 2017) focused instruction
o Lack of preparedness for extended writing
tasks (Tomei & Aden, 2014) CONCEPTUAL FRAMEWORK :
*  Difficulties with argumentation, structure, and " JRT NrH Re—. e
source integration (Lambacher, 2011; Brooks e i e
& Kershaw, 2018)
*  Limited understanding of how to use emerging o Tawk-Bared Langusge Tesvhing (TBLT} Ll
technologies like Al ethically and responsibly e 1 v vt e e
+ Pty e, vt i sy
= == e —
OUR SOLUTION: INTEGRATED | ® Comten-Sanas Lanpunee Tancing (CELT
MATERIALS DEVELOPMENT
i Eihical Al bt gration
This project develops academic writing materials I L e e b .- b —— i F
for the School of Global Humanities and Social L\_ JRRIE P L G e
Sciences (SGHSS) that integrate three key e i i M i P
pedagogical approaches: _l
* Task-Based Language Teaching (TBLT) - - ol b Pt
develops language skills through authentic, 1 P g e s, i Ky
meaningful tasks |y ey s
+ Content-Based Language Teaching L A
(CBLT/CLIL) - connects writing to topics .. EW“:;:%__H‘“ e i
relevant to students' disciplines and Nagasaki
University's J-PEAKS initiative (Global Health,
Global Ecology, Global Risk) [ + Taskbamed wriing sciveies :
* Ethical AI Integration - teaches students to () ik kel i S
use Al as a learning tool, not a substitute for [ « Conbant Snked bo JPLAKS thamas |
critical thinking e Y 090 W TR (7 WU S W8 TN
RATIONALE [ iial 4
This integrated framework is particularly effective [ ¥ Bealolded academic auppor et e L ety
because it: L‘T_:H:;:r_:“
*  Enhances motivation & relevance - addresses P s e Fawr A ¢
challenges  Japanese students face with .I, [l
extended writing projects (Ueno, 2023) by
connecting to meaningful, real-world topics
* Develops global citizenship - aligns writin; = : :
pevelops B s oship i EFERENCES Available Upon request
engage with critical global issues [ + Endy o Acsdemic Vo P For _futu.re 1§1t_1at1ves,I we ngcome Acollaboratlon n
+ Promotes responsible AI wse - equips apphed hngm%ncs, ethical Al mtegratlon‘, gnd cgntent—
students to leverage technology ethically as a 1 # Increamed Moliwation & Engagamant based mstructl'on that supports global citizenship and
egmatiang st engagement with global challenges.
* Builds on proven methods - Cutrone and 1 A o) QR Code Feedback
colleagues' research demonstrates TBLT
improves 1.2 confidence, willingness to ] o Peenpuimilbin Al Ly
communicate (Cutrone & Beh, 2017, 2018, 5\%@:@ IFE@
2024), and language proficiency including ] " Crifiasl Thinking Bidlie — ke
fluency, complexity, and accuracy (Cutrone, _@%
Beh, & Imamura, 2025) =20 [—=p
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Objectives f ,
1 1 |
This study has investigated ash load and drainage behavior on a flat roof |
covered with volcanic ash under simulated rainfall. Two types of volcanic ' B |
ash with different particle-size distributions (Zarumizu and Shinmoe(L)) ol - |
were tested under rainfall intensities of 15 mm/h and 30 mm/h. D % 10 15 30 3% B0 M B0 & 5 10 15 20 35 30 35 4o
. . — g a3y — Oaafire hi O e Tirne{ b1}
Experimental Overview Shinmoe(L) / 30 mm/h Taruimizu / 30 mm/h

Figure 7. Ash Load and Cumulative Drainage Volume (6 : saturated VWC )

Mol = Fiat pool with waterprool-terated rmol sheatling
+ S 1T0 mm = 770 mm, Booll pisch: 1750 .
Welcamie Ash * Tusrwmdsu: Sabiercyimd -crapaed volcasie ssh, D = (L] K men Conclusions
; vl ask, D = 080 mm Volcanic ash on a flat roof showed a significant increase in load during rainfall,

* Ak tayer dhicknesic | § omidry volcanic s

- - : reaching 3-5 kN/m?, with less than 10% reduction after saturation. Drainage behavior
Samulated rainSall  Spraved frvem 2 m shovs the rood wing e spray oo 1.2 MPs)

was similar between ash types, and about 90% of the final cumulative drainage
Raiafall btemmaty 15 mum'h, 30 ' occurred during rainfall. Under 30 mm/h rainfall, ponded water developed once the ash
Ruindill Durstion & hours layer became saturated. These results highlight the high water-holding capacity of
Pramags Mahod  Natwal drainage drogh the Srvrspesdiamear tdmm) volcanic ash and the associated increase in roof load during rainfall.

Mewsircment + Aok Mol drainod wasier s, velumennic sater conteal VYWE) These results underscore the need for timely ash removal and inform roof design

» Every | munate for £3 howrs strategies for improving resilience in volcanic regions.

1, Pontoon made by volcanic ash

thickness

Appearance Section

The specimens were made by cement grout and expanded .

Figure 1. Experimental Setup 2, Loading test of the pontoons

Moisture Sensor Layout Properties of specimens
[ specimen | width length height | thickness | weight density
- No. [mm] [mm] [mm] [mm] Ikg] [g/cm’]
1,2 560 1060 310 30 140 0.759
Figure 5. Cross Section 3,4,5,6| 440 1048 208 | 20,24 | 881 0.641

I Rcol R o Micisture Senikor
=, Comparisons between strengths of test and calculation.

1 Wolcandc hh
§ . rout | calculated srengih . Intcl:nal  force under | Internal force under
s anging state wave load.
No. o My/a Qo Qe Qucad Qtoat
(N/mm?) (kN) (NJ () (kN) (NJ
z 286 29 2 l 686x 1071 222x 107
2 283 262 351 132
3 38
S an 187 247 s
- 432x 107 172107
5 6.7
& . 247 149 196 =
: | .

., I
Figure 4. Plan View Figure 5. ARP Soil Moisture Sensor (WD-3-WET-5Y) - - _\_\_l‘"r o
Temporal Evolution of Ash Load and Outflow AT e
Lesafire/nf) Lasain/ iy J
g biulil Raisls g Enuluf Rainfull — watdF e
I

(a) Condition under hanging state  (b) Condition under wave load
i b .-Fr‘.‘.-?ﬁ ﬂH r.,a.'ml‘_ Bending moment diagrams under two loading conditions
| Samurstod b boad (9=74%) |3 | 2R T

: \m L Mg max:Maximum bending moment under hanging state.

1 {2 - M, :Maximum bending moment under wave load.
¥ : 1 - o fmax
o e 108 @ Pt 2 ) Qdeaa = Md,max/a . Qflout = Mf,max/a
ﬂllﬁlhhﬁﬂiﬁhﬂﬂhlulsmnxﬁ'#l
—Mihlasd — Cuifiew 1 —dabload  Ouihes Qexp » Qaeaa and Qfioar
Shinmoe(L) / 15 mm/h Taruimizu / 15 mm/h
Figure 6. Ash Load and Cumulative Drainage Volume (6; : saturated VWC ) The strength of the test specimens is enough big than the
internal forces under actual use of the pontoon.
*Note: The discontinuities observed in the drainage flow graph are due to This implies that the relative weaker material like volcanic ash
forced drainage conducted to prevent the collection tray from overflowing. are available to construct the proposed pontoon.

Eﬁ ﬁ} J “PE#MKS Hiroyuki Nakahara* (School of Engineering ) nakaharahiroyuki@nagasaki-u.ac.jp Global Risk

We are please to invite the researchers who are engaged in structural engineering.
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1) Research center for Global Risk, Nagasaki University 2) Department of Health Society and Statistics, Atomic Bomb Disease
Institute, Nagasaki University 3) School of Medicine, Shenzhen University, China 4) Barcelona Institute for Global Health, Spain

Collaboration Fields (yesbol.s@nagaski-u.ac.jp): Global Risk; Nuclear Incidents; Radioactive Contamination; Low-Dose
Exposure; Radiation Risk Perception and Communication; Nuclear Energy Attitudes; Radiological Preparedness

Introduction

The atomic bombings of Hiroshima and Nagasaki became inseparably
associated with the gigantic mushroom cloud, whose powerful visual and
symbolic imagery of devastation instilled profound global apprehension of
nuclear explosions and nuclear war. The a-bombings left not only an
indelible mark on collective memory and trauma but also generated a deep
and enduring anxiety about radiation-related health effects that extends
beyond actual levels of radiological exposure. General public continues to
attribute most fatalities to acute exposure to ionizing radiation and to
assume that such exposure resulted in shortened life expectancy, increased
cancer mortality among survivors, and a higher incidence of congenital
anomalies in their offspring, including the transmission of radiation-induced
genetic effects to subsequent generations.

Collaboration and Materials

* Survey area: Nagasaki (Japan)

« Participants: 400 residents from Nagasaki city and neighbor towns

« Participant stratification: residence, sex, age, children

+ Survey method: By hiring survey company and using personal network
« Survey period: December 2025 - January 2026

* Survey tools: Google format and special tool of survey company

+ Survey development and validation: by researcher and collaborators

Results

A cross-sectional survey was conducted between December 2025 and
January 2026 by a professional survey company in Japan. 400 respondents
were requited. Of the 400 respondents included in the final sample, 316
resided in Nagasaki City, while the remaining participants were from
neighboring municipalities. The questionnaire was developed by the study
authors based on existing literature on radiation risk perception and
intergenerational transmission of health concerns.

Population, Features of Risk Perception in Nagasaki
Number Risk ?erceptlon
index
Respondents, n 400 3.57
Age, n+SD 52 o=
Men 160 (40%) 3.28
0
sex n, (%) Women 240 (60%) 3.31
Having children Have children 190 3.62
9 No children 210 3.52
. Lifelong 207 3.63
Residence
Relocated 193 3.51

A high level of radiation risk perception was identified among residents of
Nagasaki, and significant generational differences were observed. The older
generation demonstrated higher levels of perceived risk across almost all
survey items, with the exception of risk associated with living in close
proximity to the atomic bomb hypocenter. In contrast, the younger
generation tended to report lower levels of perceived risk.
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When all radiation risk items were averaged to combine into a composite
Radiation Risk Perception Index, a similar pattern was observed, with a
significant positive correlation between age and perceived risk among
respondents.

Although previous studies conducted among populations affected by
Chernobyl and Fukushima reported elevated risk perception among women,
this pattern was not observed in the present study. However, respondents
with children demonstrated significantly higher levels of perceived risk.
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Our survey assessed agreement among Nagasaki residents regarding the
health effects of radiation at low doses above zero. Approximately half of
respondents were neutral, with similar proportions expressing agreement
and disagreement.

Participants were also asked about concerns regarding potential military or
terrorist attacks on nuclear facilities in Japan. Most expressed concern to
varying degrees, although younger respondents reported lower levels of
concern.
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Discussion

v This study demonstrates that radiation risk perception remains elevated
even eight decades after the atomic bombing, with significant generational
differences observed. Older respondents exhibited consistently higher
perceived risk, suggesting the enduring influence of collective memory
and intergenerational narrative transmission.

v' Substantial neutrality and variation in beliefs regarding low-dose radiation
indicate ongoing ambiguity in public understanding. These findings
highlight the persistent social and psychological legacy of nuclear
catastrophe and underscore the importance of risk communication
strategies grounded in historical context and scientific clarity.

v Respondents with children demonstrated significantly higher levels of
perceived risk. This finding may reflect heightened concern for offspring
and greater sensitivity to potential long-term health consequences, which
can amplify perceived vulnerability to radiation-related risks.

Conclusion: The findings suggest that collective memory,
intergenerational narrative transmission, and parental concerns continue to
shape contemporary attitudes, despite the absence of direct exposure among
respondents. Together, these results highlight the enduring social and
psychological legacy of nuclear catastrophe and underscore the need for
historically informed and scientifically grounded risk communication strategies.

39



D29V ANDI - —FEZM T2 A T DDIFFED
—INFESEIEICRET DU AR ADMET D (2008-2019)

RIERZT0—/VVY ZOHAREIS —
T—V¥] 3—-t—, HNEAREDESE, DRHAR

(EEHRE

1B &

ashiode@nagasaki-u.ac.

Q) J PEAKS
J0-/NILURD

El=1——1
/e

PRIARFINDI—E—(F. BEORITHSN.
SEFETIEANRY v ILT « DI—E—E U TCOEFEEREIE

LUTCLVB, 2D URIREYUANDI—E —DIKDOIES.

HIBDSNTETOEEIR MORBEADT V/N\D
DN TIEBSNTELR,

ZN—J3C. REBRI-—E—4EZTREICLTND
FRANEZTONESEE IS "7 1 DEREE
BT ENTEDT —IOERIIRSNTEE, 2D

2. BENI—t —IRFESEERISHS N TR

ZIESBERDGEINILDBE NS TP AERD

BE/NTF VY DNg & be-Bugl é HERN SR DHEAS

CN D IS SRS JHOSIS E £,
AEABRESBES UICIEROIIZR, ULHL. T

NEOADASBENS<NFERBR (EBFET | e i
&5 UTLENRE) THITED, IRFUADA § Do UPIL RO~ —
Bt BR R TS EBENRNETRC LS | NESMEOURADHREE |

| BIERZEBESNICT D, FIed

OEBNS, I—k —REEG SABABBEIS2
| ZORBRE, IZFUND !

=5 ¢ [CEIT B ADHEHE— BRI EFE LD o2,

FCTABRTE, J25UNOI-E—REsE | -E-ESEEOSEN
ADDEBEHMEBESDICTDED. 7 DONDI—L —Fits | BROBRICERITS. |
HEDSBHRE ~ - U P N\EIC I ET ZEE8A N e 0T /.
HOD—E—BOBBEICE L THAADMRE S5

BETHD (Chaves, 2020) . MR/EZTOIC,

[ EEns

« BEIE  BNFE HSADHSZHDNHRD)

< &M IRYUAHFEAILY IR o UP)LNHEPF
PULR - J-—c—-EHIAEH BEERES

PEPUR-Smc-amuEOAMERES T
0% 115, RRERE)

- BERE . BERBSO NNESBIEERE)

- BETRIE : OWNFEHRS (2010/2011~2018/2019F INFEED
« BERGH : BREDNZ996AD

CBETOLR MOBREEIIBILTYRTAEL, D,

FOSMEHH
S =anE
T ——
Jott.2002 =
2012200 s

glulalz sz lels

A 9%
B YAFACLEPTPLR - I-E -
0 (RIHRELRN OREEDEC I

faR (QIREHAZA)

O BHRLTREIBUDTT%, LHEN23%
T, 4ACBANBHE S, BIRRRT
FIMEN'62%, BRIEN14%, BHREN
24%T, BAICBANMBE S, BET
FZASTPH89% T, IRFUAAL
11%Eoic, D&FD, B, ®88E, =
SOPAD, ¥Y3UFT«Eo0E,

@ HFEMEICOWNTIE, 200BLEE
CREZ<, 1ORE20RDBLTER
DFHEULEESHEE, F2, 50RMED
BLDEsHE1EEo2. 27T, 8F
BHBAOAD) (15~34F) el
EBRFHULEESDE,

O INFEEAZ A DIER
(i

9 Wﬁﬁﬁﬁﬁid)iﬁmﬂ
(B, \BIRRR, B

3] Bt 7%

(n=3982) &t 23%
g ®y 62%
ook B 10%
BRIE 24%

[k =Hh39T 89%
(n=3995) aX5YH 11%

7 EBIDECTTRRAI (hiode 2020) enLos Campane
i Fca,

T R R e, oo (2010201 15018 B0 TGRS+ SASP. L5 P

® ZAHASTPAOHEEHICDONT, =AH
ST PAEED24,6%,. DFED. W4 A
1A SFYBESR -2, IRFUAN
CHEZBEIDIR (UNRBEUZAYY
JPVE) od8BELN\EN JSFIER
[FUNRDAEB, VFATYIPVEDIE
ZH oz, FE. JSFIEEROYTP
2. ASVE, MPIR, VIIPEIL
6,0%MEDET RGN oI,

O INFES
(ZN3

EXENO] KEF‘JO
PADHER

cosecha 61201020

——
BDOIC )
ABETIE. UTDIBNBESHITE DI,
« 2010/2011~2018/2019F M OINERICHIFTD. IRV UAHMNEHISTE L5
PIVNIEICHIB T R PF PR« O—c—BADOBRBEIBE, BN, 18, —H5397
A, BEBOIERHEH D=,
e ZREUL. $91 EIRDRAUHEEETHDERBSIC,
It oz,
o BEMIE (R UPILINY) [SRVNTIE,

\ NU—,

SEXGR

ERRNICBSEDZNEDD4 AICT A

fedI—E—FitgiE (AR YRR, DXk
JRDJIVRE) 8D, ?a"”(‘:?iDfi/VTVZJ‘BQ@ECDMHHEE:?’L@D‘DTCJ

Chaves, X. La Nacidn Costa Rica (30 de julio de 2020). Foro virtual: Nicaragiienses y panamefios, sus derechos y su aporte a la economia. Recuperado de

https://www.youtube.com/watch?v=dTzHogi9CrY

Shiode, A. (2020). “Las condiciones de migracion y estancia de la mano de obra agricola temporal en Turrialba, Costa Rica (2008-2019)”, Tesis de Maestria en Estudios de Migracion

Internacional. El Colegio de la Frontera Norte, México. https://www.colef.mx/posgrado/tesis/pl2019562/

ST EE BIEBRKFIPEAKST Y 7 F 7V ViR LA

40

/%fﬁd)éii )

BEVSEBOZEICCOVID-19D%C D,
JRYUNEBERHAHULZ, ZOREH., 202
OFME, BENREESHRDDERSEE

RBESIDESRELEOE. NYTIVILE,
BREORESEADDEDSEL LI T

&L\, 2CT, MR I\/\‘J?E‘JD@%\ ft
SAOREFFEHNDNBEZBOGTL, /XY

SM8HF3A23H

IyohE .@b@ﬂﬁ%@%@A%@%@&
\?L%zt%éé%ﬂbrm

s Al o o
CEG -




J0O0—/NJ)L 0> —mEE




Q> JPEAKS x U REmx%

J0—/\vI109—%8sE

EREXRE J0—/N\)LTand—alE

M BE (AN -FEEESET /-39 — URA)

) BRRE RRERICEN DR ES
H—%315—I/3—-NEREBET <

J-PEAKSIC L BIEBAEHRAMERIDHEEZEEL T
ARERERMDERIE-HEREZRBATZMEZITD |

:lll_.\lv._

T m.f“

J'O0—/\)LbT 109 —4%EsE,

TR JKEEFER HEEEFER
BETEMEN ERSESEHRE 59—

MEMAEYE BRESREFTOIION
H—F15—/—2AM(CPQ)
FNNEEEEFER (SKLV) LR
RS- h—IRYZ1—FSIVICAEIT %R
FERRIGICESTAOVTIAIVITAI)L
rEL 77— ADEEEHBA DB DR
»Emik DU - FRMEREE =S
rCOLMBIRY AT LODFRFREF
pEESREY N\ AR B DA SRR

( (= 0~

ElE TIOU—588

*‘{\
@ & BHBRER ”%

s R Eﬁ:ﬁﬂ)}ﬁ)_

rara——yN J0— /\)I/ . J0— /\)b
{ A
25—/~ 7M(CPQ) @RI I

BEAES N7 IR KRB E .
HEGERBRILRC T 518,
BEREARE. B, M EA.
H—F315—N—JMIF20245F
(CEBEHEBEZMHEL THY. D
SEEEDFNEF TRREAZD
FRICATEBRUEHZEITOT S,

hngE KX—EB T
(PRI EER)
BREERALL TSR -
“HE

L 77— 3B s

FvontE- B RME
BRI T O R R

"i“i""> ﬁ—#lﬁ—lqza—wiﬁ>

BREXFECPQYTI1hIiR

KAREFRICHEZ CTHOAEEDIHEE) ) R—I3 I U HER T,
RECEFNEMDOERL - HEEEREBIRUEMREITD.

D,  }1} &F % ﬁﬂﬂ\

comEmsnE | —i—hal -
w52l . —  COMREIRTL

W

(DAC-U) DHFERaF

AR EEN Uz RS R REHT
BB DERFE BT HEE

*J-PEAKS 3SAFEIEHATOI 1O RIS RESR

W:im> TIELNSHENMUE R >
m_> HEREERBASTE >

MENGRS FER

AX - HENZROMEE S ER/IENIEEZEL LS L\t%sz\ia“ !
BRIEHE. B5F. BiRE.
SBFERHT. CEIKEDH S AIFTOISHKRL—3 )bib&i !

B2, T RS T4 7, etc.

E-mail:minami@km.kagoshima-u.ac.jp

42



Q> JPEAKS x KERBx%

7D—N»Ijﬂ9—ﬁﬁ

SEL SN <GEHRETERT S, %

@%'
% BTEMERN(GEER) MNEX—

T401 I"'I"f 7ILER7

g ool BR Ei&c: kato@sci.kagoshima-u.ac.jp
TSAFYYFAEREICE T RERAMASE ! 2 1| F14B &E 2

2L DLBEAMEE OBRZEBHME. 7— FOXHIE - SO
Q%M. RERS. ERFERFEORL
QEEMHIH. DXIGXDR#E

@R E - SfAS. GHGHELHIF

BT SRF v DNER®
TR(RRIER)D

BIREWVWSBR
AR RAE~24%

ROMEOE L

/11,2205 b,
RAYUATSRFYY

.(&XEE‘I“T&)

SUEZEENRIRE BETSRAF Vo CHME
EEEEL LT, BERRICERKLEZL !

»xi

—BHBEAT S AT v I FARRGE
RFEIBR)EEDLSICERBRS B DN ? [T3RF 900540 L ORHNB022)

- TEME-TERECBRKR) 7S F
cBBERK(TTAVY  TUDUEGR) - BB - BELELSHRLTAR
o R 115:490f8900075 K KL (20244)—6938500075 * K JL(2030%)
CAGR 5.92%
cERTISEICENTE YA YL THRITT HPETHIAEB.1%)E#ET %
HEFELER(2.0%, 2023 FEEEER18F ~Y)

aRERAR
- - creg
s = -
= = -

o -
= = =
= == =

i~ e )

360iResearch, Polyamide Market,
Global Forecast 2025-2030 o
https://www.pwmi.jp/library/library-1636/ (H7 5 25 v 7 TE@ERER])

BN AL F IR & Nyl seriesBERNETHFA BV EREEE/ Y —1E

FTAOVEE  EFHRE ygo—yy BRLE e io—ip
Fqov-6 > o o -
-J-»fn‘:-ﬁe 1EEENZA (KM Nyl series FHRE: ~100%

HiAH & B K1 kg-PA/ILIEEE
2nEE 2" e smer EMB:FAB6 ITFNVY:FAO-66
g Ahx 4mer ¢ ARFEFT ML NIEFE

nER

& e

E/ v—1LE : 80% £/ v—1LE : 93%

PLOS One, 2025, 20, 0318641.

FAOVFEMBRREGKBMEL TR — FTLEERRICREM I BELRR ! !

Nyi series&&@fﬁ
"Ahx E/ I—~DIE

SEI0ERMTRLEFENFA O ) YA HIILHE 3| | MBOTFA A Kk EEEFEEE (Nyl series) 4
(E-ESBIRLT A ZILHES, ESLTERRTEG VEREEAREFMIC ! || #RICABRITH/ O 4 ) Iv—2ELafeh TIENAE - BREE
14—;—;-- o S.Negoro et al., Agr. Biol. Chem., 1975, 39, 1219.
I1 i "y “ Arthropacter sp. KI72 SEONEREE
J"{‘?H‘-&ﬁl:“ T =—DOn{Biyon) | ] Kocuria sp. KY2 [:> NyIA, NyIB, NyIC
”é%ﬁ” B w . '/m Agromyces sp. KY5R DB -
B et m 7 e o . AL L ERAOIEL
Y2hi -t - N ] Nyl series D ] #i k= ‘
rroldiknEme | 1§ i " U80S0 000D W NylBZEE{K : DNY
s —y | .0 by o %ﬁ'&ﬁ Hyb24G181D/H266N/D370Y
il pro ——ie * q:- s S BREHRL
QUL EBLEERER | TOV8RIIHT ZBMROEE TS MEH o ._i: & ‘!"“. SR NyICZRME - NyiC,, GYAQ
ENEERYFIRT 74 =—02(iNylon) = - e = Ty pEm :% - Nylg ,2D122G/H130Y/D3 R E2630
@ERBERM~ORE 'Nylon6/66 copolymer | DL RR2EH we IXYH “ o 30°CELE D AMER.E
@ HE - RMHSDF A OV H S S B MR T BAFFAAVEAMRTESCLERR !
EFEVEW=NRAABSHILE/II—YYALJII(BMR)FiE 5 : 2a1)) & 6

IS F RN SPE, PA, PET% 98 S 5 5T £ FesL !

= TIRFYY

T

ENRIE (PET) |
PE, PET — BRI CEFIR

PA — Nyl series# #IFi 9 2BMREAMICTE/ T—[REAVH AL VL
— BFEDREPAN DR

Y449 IILE/ I—OFARELER 7

T—RMXTOIXAVBTSRFILEEBETSRAF VI CHEEERRT S
BEENBEEFTAOVELTYYAYILE/ I—FFRATELGLM?

iNylon (7/=—A>)

D\%polymer
. .

Nylon-6/66 copolymer

" o o
N NSNS
H H

n

§
polymer{” “~R”

BEADRHMBIT Sl

AR TOHEREOTAREMEREAN J— FELMETRE
REMEBEAT 2L L% N
™ S n—ksimAn—T# |

fiaE  FM15AM
! Pl EIER . REEORBETEERD
2021.03.29 t B $ififwebhR —2030FFTIEALREJAZE)

fite OLHORRRRES
T —
BEHNERAL. BEERAEOHAREREEEHD

FREEEE LT 3 o, HAFEEHEHLT
gagrpsoTar —> ) U € sgexswor:
EER. £EHE. AR B, LCA ST BMR. BEASEEF /O

REB. H—RILDy s iy -
HRBROWENE S 228 LI A RSEEOTR EAOTHORAR R

BHE_T5RFvIICRIEREEORESET 554, https://plastic-circulation.env.go jp/about

BEEAROMPUNIHIATER

MO VWERAZERBRIRATLE—HICBELEEAN?

RENMETEEhE] OESOT.

i bl BI-EL ygqoL
poay MR G dRe ¥ Phakdls
TR EER = :
eesw = Ll L.éh EIREARNEE S £ R (20505F)
& g YATA LR Rl 30E RS bi8)
- T B#:1201kM(205EEE2 4¢5)
T B A4 FHiA_2026.02.
AR o
¥l - A e g);;gft”’““

8

20

43



Q> JPEAKS x KERBx% 0~V IO~

BRM DDLU T T —A BB R B i B

“H B (IFSFIFTO0730)

oz y

IWEDL(TD)HENELTT7—RE & RFIRERMLEIR
UM A
EVE — 5 — A E R DFNI WLl

SRR | FeREDTMMN'STIVEDAET + RTO YD ©EEEET DERAMBIF

« BRRDFMNORER | - DREREDRRA - MEMRTAORE

BRSATREREELDE BEORSH &S
JIVIND FTENEEER H—mE LT ;
RT3 ERFREEIEY ERZEHEICH B kd
Enginear %
.. . o= ] ) [r
L e — ERETEAERS CHEDL E'g g\u
—r :il http://hr-inoue.net

’Lllﬁﬁolhfuxiéf

et (SFH—ENS—) BT
e poEsHERELTLS  [BEIDE R
MEMETES
:I:i:%

IR aron—EENEEL BRRTIILY3YI0—E

DREBR K UYERR N
BRSBTS A ERE CENSE TLBES L -
BRI E DT SEHRE

mwn

e ® K
O mwe—8

EREERTILY3YIO—S8 -

A R
- WRBHEOI VLY 3 Y70 EBERERDELEBEINTREENE<, NEBHIILETRE

cBREOIVIVY3VDIO0—KEBE. REBELREIDEEVVNEREREUEZF L, LESEHAEN)
* BUVREBEDEAL, JHBOEEREICKDIRES —DIREXN—ZXLDEHTHD

&S niisus@cen.kagoshima-u.ac.jp

44



Iﬂik"?I.H\

Q> J PEAKS x K BREAZ

MLA.'I‘«IIIMI UKIVERSITY

CO,BER> AT LADMRFHFE
&F BEP
(BIFWRN TEER CEERTETOISL)

JO—/N)LTao>—4EsE

| Cozlilllllii'iiiﬁ

mYIERRES U -2 (C KB CO, DR
DR

U2
SBWHREBME

IR EE RS RtE

FZILERE CH =
O 3 3
O-e a % ORTES
3 O ‘

t ~n-mAEE{FF

®ia® ]
O{"IJ O ¢ EDILE \©\
@ —CO, AR £ COOH

P(MVS-co-MBAS)

LB
SYNERIBR

BRE

BOFERUAFILEZILZOFYS > (PMVS)(C, ZEEEMDZ
BNEAUIHESHE (P(MVS-co-MBAS)) DEHK

IEEKETRE DIRUX
BT, CO27z1k
FRIT(C K DIRIR -
EU. MECKDEUR

LI EDOEURIREM
(C. CO7Z=HNEMICIR
Aot INEDREC
KDEURTY B75iE.

BAFEZANT. B
BHRPDCO7Z D
SRERNBT DT

* BIZIRDIERE LUCO,/NLBIRLL - HRBEBIEDTH
1572025-180175 (HH74108278).

ER:YP

B KSEEDURELT

HhERomBRALDIIHI DTz (C (S,
AREPICFHET BCO,ZEIEEIR
9 B%iii(DAC) DRFENAREI R

D
H EGB

Direct air capture (DAC)

DAC)

ABIRICL S DAC

AEIRIVF—THREEIINEIAE
« MDEYRETRAVVSIRIRY - IREFID
K OIARRAIZ AR

54: :%COOH CH, CHj
<él0 élO)

s

ol 2RISR CHAEE THS
I\ SEEEDCO, BBEDIES H I

—R(C K BDACIERETHE

FATHR

50000 |
40000 |

30000 r

20000

CO, permeance [GPU]

10000

i

0

0.01 0.1
—omEs FROER) thickness [um]
4#EME (92,000 GPU)

"E3rR - PO"HaERCATE
Cozﬁiﬁixv_'b@ﬁﬁﬁﬁﬁ%

TOSTH F—Tr—

https://mozes.jp/  BEIEAEIE  (JUINKFE)

PDMSH&
(Sylgard 184, Dow)

CHs CH,
—8i-0—/—di-o—
<‘5H3 / f )

RO VIUERISICED
{EFRREABEE DA

S. Fujikawa et al., Chem. Lett., 2019, 48, 1351.
il HRENRES ([C BN EREALRL
HETAE
M AERERIE  MATESBE
(BEHERE ICARE)
BRI

[ FEERE | CO,/N @R ~11
(EBRBEENVE)

45

4-Mercaptobenzoic
acid (4-MBA) N i

5] ...

P(MVS-co-MBAS)H3IiE

{54
PMVS
EM = 2.07x105-2. 23><105

BAPO in THF

M, /M, = 2.42-2.69

m B X iEBAIE CO,/N,EiRIE : 15-16
AAEBRE CO, P RBBFE : 17,000 GPU
171 o s
6. 8% % BP(MVS-co-MBAS)E
i 2w (BRRR)

0, Sea
15 1 o EEERRABAE(Y) |
14
13 g @ P(MVS-co-MBAS)f&
(REEWMRIEAR)
12 SRR (6 Wt%)
114 A _-A  aSylgard (PDMS)f&
10
9+
1000 2000 3000 4000 5000 6000 7000
CO, permeance [GPU]

CO,/N, selectivity [-]

A aaa

B PMVS(CZEE
MBAS) %%

B {EFREEZEAVT (CEZEBIEERM L. CO0BEE LT
HiBe

m CO,i&EiBE : 6000-7000 GPU

m CO,/N,#ERLE : 15-16 (Sylgardf® : 10-11% £[EI3)

B D =B EA LIHESH P(MVS-co-

85T : ykaneko@eng.kagoshima-u.ac.jp




Q) JPEAKS x

KBRS

X

J0—/\vII09—%aE

COMBHZ AT LIIVIAMHDRAFR

BETEFMEM(IFER) BE=—HB

HERBE(LBEE LTREMRART | (1. ES(UT2—SUTRG ) (2. AFR—Y3 VKb BG5Sy IR DS
HICO,NEHEMHINTE. BAORIRILF—EULTEE CO,EBETRIRIVF—TRSE TEDZIELSIVvIRH
FHRRTRBCOEZMNAUEIRIVF— | | &NB/ NI ZHR(CH,+ CO,) | | SNEKRDOAIVERETS, | | IC=v7ILEEEBRH UL
BlsdzE _L;T?J—TR)::L— ~3ILD HEKEEEET D, 4H, + CO,— CH,+ 2H,0 =ZAND,
ERERE, CH,+ CO,— 2H,+ 2CO
,//// - 7
" LET B 13
[ 1—+0 RN ADE ,:-_, ,,,Im B AEEETOFN
i LTI “mERn nt TRARANEE,
IND} BERRCO) CEREARIAOWER e A
s ETIZRAYal=T S, [ T —— e 87 - y '
st TADNm T :: o eRARREEEN -
AEEASETE mEEeiTAOEM ===_'::|‘.“. —mERE “al i
T EVRRA R R e 1.1 e 120001 1) 1
i FuR=T @ Tt
> \ ER-E L 0 TRl &1l v, el | R %
| o B0 g th ¥ = =
il m o4 B0l 2 H T perasnes (1
EERER - i I s DO g, B REFTEAmzaAT—Eq
TTL] wm e “Biippe
B ARG TIanE - T
oo PO p T
W M RREN BARYSIsaL Tl T T —
EErARFERTIGEREN ]
e
bt THRAENT S B AR S EnR B = .S
|FREzHLAEER [FemmAEs ninm a0 i e N et |
e T e L SN e AL T T T] llllwll- -'r — [refma o, |
E o e e F 1 ‘ PRI AR m
. It | H S o
O . 150 B f"l-f"“.; E fr""“— £1 e S|
TrE T e——y | pr =
R T Dkl B BRG] Me-tramia, (8] Camtanimts B Farte-aoEno-
- Sl s FR4U =5 B
~ . b [perrramion
“ b e 2 HARM IBEEES , o
2 S o, ® o .
=u 4 [T & & = — ::ll'l :-:H
" - § i '. l: -::‘-!
= ¥ W .-E = SRR
[ g BRBEE {mn) r ——
m m m om . wm REr - . e ;
el - leriTr ol -.Eifv.:::m i 0 N O B wantn: mﬁ
B P o= RE-n R R R Tl s R e B2 NSOk L AT ] R R EE ¥
- b A— kY saF (MROECETARN oRRNTENRE
s FAE T ORI AT S S EEL TR TS A %??f—’fﬁ%’% “a b
L T e Al EL TR e FREL oLy P IRORHRAf ¥ TR
R TR TR S D A ‘ )
ST EFH LT e HRID R L REE T L ]
s - FOAU7a= 20 FER (EH, 400, 200 + 1k}
AR EA T RIS L ML T "ﬁ 1
L, % ;ﬂ;ﬂﬂ;’x FTal inins :i--tlm: e, Mt m N
S GO . i e T W |
A BFOR L L RS T AT I e Em 8 dE AT T #IH :;;::f:lmuu
A= T = L L R TS
e R R T B T e RN TS A e T 2024 FERERCT S NEDO .
HETASEL B L, P S < Erevnychl g by e
ek i, —Rema TSI whes, e N—LEER ENUSAFE S/ SR 21185 A AT
\ b Lot - Rn N mE8m~15m
// 7
[ A — g B ke ¢ OO — Ol v 2ERA ‘: K= Hm BT AL oy ShETHILLL ? ;
ARECRERBERTIGTALERRTL, 5. 5 . 1. r-.#v"'hw s T
HEARItAr-TRiXMRRT ANREROTNE ' = L5, MErEMNIE o BLANLT 2.
R RS R ST b5 - L e e ke =
TECREREr USRI ZEE RN RN TS !: : ' 5 o | E" = - - A8 CH,
5 : b o T i b RRHAZRDERS
b R am g L. = o BIELEEOIELNG
COERATIMENRY - - :m ;ﬂ-iiﬂi ] #MAHRELTHA,
R T ERNEIAIR Bl A ' acnEEE L L
- i WICH AR AN jnin] F e
N A e :"_’.,.,__'“.“"'u* B Att—tanEL [ h

&S samesima@cen.kagoshima-u.ac.jp

46




Key words :&ERDEZNFIA, MFCA, 0L IIVZR

(SRS FHRARERMEDRRICAT T, RMETE - BBV AT LI, Tl |, IBIIRESE & ERIRESE )
DIN—h =Y TETELTD - TEDEEZTVWET. IEDORIILUTOANIZRITIDTY.
2‘?&)5{¢Faﬁ]>ko>u\a“‘nb\l:52é'ua%-E&’%b%i@ﬁﬁ“ i%}F?'jEl (MEZ) EMRETARIETES - LTH
WA, TIRMF¥EE T -9 TaRETES - LTHIZV\A, REHBERN S EEREESAR<KUBS ZHBZ 12 A,
625D~ (£272LVaW) JIDRBEZE SRS N, %lnuﬁﬁﬁb\ﬁrﬁw\)mﬁ ETIV-94-7ITIHEE-
Z1—I—-SUR-A— 7\I~7'J; AVRTDIT1—ILRABEDEERNHDH - BRERL THIZW\A, SERAHICTOY
SIVINERD A, BERE BIFEILRBUCENSEDH BN HDH, BEZSENDATY.

e ﬁé’}nnwﬁéﬁmjm—kﬁeﬁ@%{?ﬁn s

VIERBARIZERNEEDE S ISTHBLTWSDN ?
VEDISBBARENTNTNEDH ?
wRMOEIRRETIVEME- Mg LU, Vo)L
EXOREVZTLORBREREEZERET D,

.
O

Source: Kimura-Yamane(2022)Motorcycle recycling flow and end-of-life : Al 29
motorcycles in Japan. Material Cycles and Waste Management 24: 24-33.

e
AEEA e

SRR ROER S

KNEBEFDY—ILTHB,
WHENDEHAMNTET D,
KIEEFDV—N—E8B,

Okinawa, 2018

| EEAH/BCPLEBOL YT SRR

BEECHIT 26 HE(BCP) WAL VI XDEICDens Iu&ixa'gk;)‘UIyz/;@mafg\[/y“Ubezt
(EEEAO(UIE 1Ry | Banst ORED/ Y~V LERIRY

J

B, i Wi o mEE
SREEHOTI%T, EERHERICEREIC P
EDEDITFRIDDOH, FRENEETDBIRICE —— =
BASNEDLSICEDY, ZOEBMNUFSy | | W | wee | s |
\ DI DN ERRET UL, | SRR R
[Cmmanm | e [ oz
BEKEFNRERHIOTLUZRRICIVIERD | 2438007 70—1 07 SES ot ?
LIVIDRERS, FRUERVASREZEA ‘
IR (2008)IBCPHE S DI DI o Te & ZRIB T DEATERRER e \
VlomEmamm || ase D sErr | |
Y = 0y 44 . Sz / ! ol LH ;
BEREE, BAKEFZECREBKOERIEERT, i “é:ﬂ:ﬂtwﬁ CBTRTHE.  thriozia |
BEOLIVIVAAOTTO—FIZ, EDESBII—UTEANVRZID? | | 282 (sedd shecs |
GHEHRAS® M | & p
v IREIAREE, BANSEAABHS NV h - S SBaOTETI O—OIBE , AMEX—— SHIIE 202610 -2026F38 L | )
v (RRIAREE - S  BESZ Y ANEMFCADSHEREICRT MR FBREEEAL T , BAZMRRS NEMREMELE BBM%(C) 2023F | @]-.

48 - 2027%38 l "
v [5B)EIIRE, AREE, THE—, LAESE EELIUTYREBHBVRIX VN TURO—Ib- Y27 LORBHHE, BALIHRRS REmrRm Ry |

= EACH
EBHAR(C) 2022%F48 - 2025%38 »(F noasm

20260323 [BH7EE BREXFIPEAKSF v 7 F 7YV RY T L] RRE—FR

47



&> J PEMKS

W ERESICKBkIHINEEBIEE Y I ORE R
EIJ!ﬁEE (Emﬁj('# I?Eﬂ) mnakano@nagasaki-u.ac.jp

SI7EEBEREXRFI-PEAKSTFYIATI ORI L
Jo-)\)n1IJov-

OBIEEH/LEI ST —IPNE
O EXR-ERAN1I0YSY
@ EER-ERATYY

H- LLL ]

ERAE—5 (FMIEH) RN : 800 KA/mI(/OME
£ : #H5%(0.8 mm) JIILIE-S
A HREIVE(2.9 mm) FVESIE-S

R
FT (R

E%ﬁﬁ BE - HAN-ARENTREN

ERDE : RENMEREBTNAA

EETE bl Ly Ml
[ 3% 2] e E La-Em
= [ PHALDD i

ZE5IK, B, B2 — EREEEEZZBHNI(C

LIFTE (3DTV> M)
FBERZDIEE V1 IOEARTRE

i EA0] =)

| BRLHAREN 1 ERLER
=t e b
= %ﬁm a0 + sz . DA%y 7 (BH) ETLE—EEOBIS
@B ODiE (153:5H) ( e | BTET Dot diameter attenuation rate= %4 7 ABA®D F v MR/ L —HFBEHE
E PO (R | 100
T | IR I |4ﬁ§§7’:00)1?~)b$—§|
__,__ 1um | o 1 mm

N

L—YRHECNL
BEHEREL

AR« ERIEE

=
]
<
g
=
=]
&=
g
]
153
2
<
=
153
)
g
R}
5
=
=3
[a]

PLD (Pulsed Laser Deposition)}

JOVAL—Y (EE)

[

Fig. PLDEOSARR (9—4yMaline L —FEEVEHEDE)

OLIFTAETAVSNS R — : PLDEATIER
(& 355 nm, EliE#L 30 HzONd - YAGL—5'-)

QU—Y&HIINJZFvF—(B : Thorlab GVS411/M)TH—4'yhRE
ZKERECEER (FEZEH : 10 PatzfE)

LIFT(Laser Induced Forward Transfer)i&

* DF rate SL—Y@¢V-YIRNF-BEEEHIHTS/(5A—4(0 < DF rate < 1)

donor distance — Focas length
Focas length

DF rate =

ﬁ ] Iu
L] e !
A
A
\
e
ES A .
.'-._ wman L
e 4
- o —
HNN) 37—
Yrya—
e
0 EERR M
RF— Nd-Fe-Bffifa(PLDiE)
L= \-EiR &£/®, Si, PDMS%
RF—. L>—)\-REEHE 100 pm
FBSHES 10 Pa
L—H)7- 0.05~0.6W
DF rate 0.0~0.3

(a) (®)

Fig.2 LIFTEIC&DES SN/ IOMAEDSEMES
Energy density/Thickness: (a) above 2.75 [J/mm?3] (b) 1.25 ~ 2.75 J/mm?3] (c) below 1.25 [J/mm3]

@ =4 7 OBEORES L EEXHOREF

energy dcnsny/thlckncss [J/ mm ]l

©

— TTee |

§ 300 & 125~2.75 [Jmm’]

2 4000 ® above 2.75 [J/mm’]

5 o below 1.25 [J/mm®]

‘S 300-

g

Z 2000

3 100l o] IRNE-EEOHE

§ o ¢ OO o REHZ500 KA/ MDA IOBERR
%300 200 600 800 1000

coercivity(donor)[kA/m]
Fig.3 RF—¢Ly—NORBHOBR(NGA-S: L-YROIRNFT-BE/ K —EE)

ERET

L] ‘ energy density/thickness [J/mm3] |
T

= 2] | Y
E I EENE N 0.5,3.0 [J/mm3]=atk: -k
£ 4 3.00)/mm’] Nd-Fe-B- /A
S ; TaF 2.4 [J/mm3]=afk- -/
g M/\J AN“‘C’IZEEMB Nd-Fe-B- - X
= «ﬁ | 3.0 [3/mm?] : REBTRIE— |
V\MM BOEFHOPE : SRIBEME
20 de gree] | 05 [J{mms] . ;F+$_-M:EEE
Fig.4 REBMEEAICLIFRLEY(IoREORRNS | PBVWESEICLIRAREITE
I FL ety

RF—OREAELIFTYA JVOEAEDREH OB EFIZEHICE, KFF—DRELITIN
F-BEOLOSELIBETHS. NI—-Z2) LDFNEVISHORE,
AHRARO—EHS, FHFARE (GRESES : 25K22090, 25K01143) OBIRRICEOTIT
bnzLk.

48




4'0-—/1\)L
IJ0yv-—

<

JPEAKS (-t
KB E
FRDBERRTIT &
WA

IRILF—=a—F3ILKBE

=== N
=AaNT/ 5B
FIPRITIREEE (ST) & BARKBHEE
(JICA)/SATREPS
BRI 2023-2027 (PI: Fujioka)
KBRA R

238k r ,_
(BES
(<0.1MPa)

TMKEREARN ST /BRI S LICKD, ALE%ZE
TORCEBRER(TD 72V VI)NEEALERT
LY. BREBDKEERT DI ENTEET,

(Boivin et al., Desalination, 2024)

)—92) —1ERER

HMIRILF— - EXRITHROMERE
2022-2024 (PI: Fujioka)
R EM2HH%(B)
2026—2029 (PI: Dr Fujioka)

(Fujioka et al., Desalination, 2024)

BB LR EDEIRERN T/ 5BNRIC K
D, RREOEXIOEREDBEKEIRILF—
ZERLUET,

IERER

e EM8EHR(8)
2021-2024 (PI: Dr Fujioka)

& a= .-q.a,._ i :-l.:-::....
b < I‘*u.._:____,_,a-’

(Popova et al., Desalination, 2024)

| AR A

WRBROYR—FEELTISYITYFVY
T4ILERATEILICED, WREREY 21—
W2 BBY SR EHRTELT,

) 7ILY A LIAERESHA BIRERE OB FSHA

Pg & !- ""5?“ -
HRFBO~25um)DER(MSVITYFVIE
NERYA—RR—F 20 IILLAE)DFEAICEN. &
WKREREERLEY,

(Popova et al., . Mem. Sci., 2024)

FV 54 VEEN

DRLELK

MR SFHR

FIRBEHREOHAR (D
2022-2024 (PI: Dr Boivin)

2025-2027 (PI: Dr Fujioka)

- & wraer
1) 315 ~ : sijas
Als < B |
R oS 2! -.
a S Dt I
= Q B
- cS 5L Brighe Rekd
30
G R : ;
\ Ps . . . f .
5%;}( 0 10 15 .Q LT .
Manual counts (x10° counts/mL) ot e ek i et W =

(D 7ILY A LEYEESH)
EPRFEHRISSE, FRKDPO"SHF
NMHEMICHETZRESIN ?27EE
AADBEICEDREL. "ZDHF
[FEVRIFH ? " HEERNICHBES
TVB2(VRI75EY)DBRENE
EBIZEDRET B ETEYRFR
;E’S:)J&E LEI(EETR= 118
mL),.

EigE RBRZAFERSEERZE BE 8% | tfujioka@nagasaki-u.ac.jp http://www.waterenviron.com

(GaKig - WABKE=ZS VY
SR FEHAIBOREEZZTB LY
TILY A ©EYRESHANE T,
VVTRRARVIDLAERUKRES
DWEPRFREE ) TILY A LT
ER/L. 2B LOMEMRNONR
B L TERLEYS,

(Boivin et al., Water Res. X, 2025)

(Boivin et al., Environ. Sci.: Water Res. Technol., 2023 & 2025)
(hERERERESHIDBEL)
BEft I N-BABEHEEFRT 2
FUSAVHEIZED ., KVIBHESS
ICHBITZ2HERMBEERET 2588
(Pseudanabaena 72 €)%, A[ER
EORRE L2 REDERESA%ZE
gELE,

-
i

igﬁ‘l' i
)-.‘ PIBNETArY HEdlth

49



aEE W

JPERKS
ga—)LTand—

B EBX-MRERDOEE]

- REMOERBIRICET S8R

- BRR /A AR ICEHET S

- fEMEEE - AL - TIEBEICET AHR

RICEBEDHE
ERROAA

RER/AF TR i e y
BRREEDORNME || -
2k YRET HARME )| wampwn: ey
0)§'Z_, ﬁxi&ﬁ'ﬁkéﬂ' 5':. AV A0 n
TNAFREGH/NE || il Arues
§3"/\ﬁ4‘-7j X'“:K%o '.". : BE

1000~1200COEER (475l gaw 2077
TRFET B0, 28 ([T macses "‘::-;‘/"
ARRFIFETEMBEL., (|15 R "_3 i
1 mEAEE | Fhgh-om
wERELT. REG ] " B
SUEMDEONG, o Fom

X1

2. INAFERDMERE

L . -i- ; i : .__'_.a
a) S ABIEH b) LERERRIEHM o MEREH
M2 BOBARCEKEIZKYERShI-REM

E L3 I L E I T A o =
iz A 1.3 a0
Pk | el @ik
”"kzﬂl-" 1 L At A
L )
MLF s e o
‘oL

(b) 4=§ﬁi1l: (c) X']El‘ﬂ:ﬁ(n hLKER)
X3 ZiEmibH OSEME 12

3. NMARDOMBARME L TDER

(a) Rix

iR AR

L] EL b ] WA
S b R = - e il
] = -
™ 4 ;

. Fy
0 | gam TELEEN . /
e —— & SRR

1} e
g L] ... - / e
E] wf T L TT a1
. [—— -

RRIGREEMZBEERR t LT
EATE SEHeERIE

RIBFREXRZRBEEERZARR (TFER)
K% E (E-mail:omine@nagasaki-u.ac.jp)

EE

RIBGKFE

4. BRREEVOFRICENELTOFA

RBAEBCTER L
(REH LR

FRIEBEDER

BBTOLE (ML) 5 NAEDOHIERR

5. REMOHLULWBEMAE

BOEARCEEOBE

O e AN N W MmO WG

4 /N4 A ORAKE H5 BT Ma—iEH
L RILEEDORBIE ERIEMEEEDEER
(BREEIEN)

| mmmouns Bl
SMAR/ A2 1000~ IPCHRRE TR, fenls L
W, WEH, R | BEAFHEL RHAELOTEAFEL
LAN. BAH viA ) | BOEHRRIATE) . AR 20N
Lo Ly A —f | DB HOEY
- E 150~ 100"Co {28 7 -l—ﬁ‘ﬂl'. (TR AR
{{;ﬁ%ﬁiw:ﬁ} ﬁLi skizoi LY iﬁﬁﬂ
EEGEY, o3 “piE ﬂﬁsn.ﬁmmﬁama:
BEME kB (B A R RS LT ke st A
’ I, Uil 5
CHMISAFuO> . - i
= SAT] - IMANGE, 230~ 3000 TREREMEYT £
ﬁ;;:]’;".j‘; fﬁfﬂ? COEREL | CEOTER HAGRERES aTOT b
BLLVETS B EOEESIL NI ST E T
6. BRALEEYOUNELEZDLLE
| RAEHEL i
AMBEEN  Bhd-ER — RHLY
- A e - NOx, S0, 15 EZD
::::“'————-mmmmtmm __’m;z%ﬁﬁgg
o azit A S T
L3 gy
(EMPFEML M E) =
- BRRE

-ﬂ&mEE,LEIEEE§4¥mmF—+émﬁﬂxﬁ“aﬁﬂ
L RAEE emram . 200cED

— SR
;;;m;? M" Y4 LAt LY | EEmA
7| @R %S

@RS ca ——— 7T'J?.Juu4:r-fmb A RS

PETK Rl — OB Ao SIS EMT
' (RMEFE - 250~00°CRE)
7. £&O

 EBRILEEEANTHRALEENE TH."-’iﬂ *
BRI ICBERATE 2, , ,, -}::—r-—-' ]
" Jt%a)%iﬂ%*llﬁﬁl/ ﬁ#ﬁ?ﬁﬁﬁ%@#l‘ﬂ:’f-’ — "t||1 ‘. -~
RIS ORRMELELE~FRNEGE NG, ]S

50



CO,%ALV=RYSHLA LD I AL

)54 9 LT

RBKRFERFIRBEEERFE KAE £
EHEICRET R F—D—R f'JUUS’JG)’T\D}bUﬂ‘rﬂlb‘E

YUy [i:%a) 4 LSS () bikog
) — —) HO—R? 4 R{ Jk o0~
TSAF v OIS A1 D) 7”/3‘/{;2 Bz POEN & THFRE x®
an ::z%-*—*— &Q_ HO' o
BEaRE g
(:C)2%§§U*Uﬁﬁ JUYZ i RIGEE 3= INIRVER K& X
H,N—R;
o
. PUAUREE g e MEED  PLAURES
. o — wo-re 4 rL i ¥ INIREE p =
mugvgycﬁ “ﬁﬂ% BB N 38 DIEE DEEE 3EDIRR
ERISAETEET S v, . wa s = B G
RO &M . o
R L w2 mEmmEs  mEorR  EaSh gramas
KRR MoR ot R TYYPR— JUI=AII  TIRVENN  PIFESM oxopaw
H,0 Rk OLoVIEEm  PIEE! PVitEn s/its
b\@'ﬂ@?%%/‘ﬁ') ?‘—)b@@ﬂyﬁjﬁ‘é j?E—EL\ o0 —R iV ZIVEI — —
DIKDEEZRN T I VD IZOIRART
AHROBM RERIKIC K BDIIKDBBRORR

EEMOELEZFIRE URND LY VDM &1 9 D,

HEREAT TR, BIR. MIERIUBBEODFICKIDFRET DPFREN o/
FEBMOHREZARE U T A D)URiNHEESN TN D,

ARl REVKEANSCETOR. BEANTETHDPIRECHED (PFURNFEELRL)
FEEMORIMEZRIIEE ULIZU YA D) Ui Z#LId SCCZBi5d,

R / -BE.":‘EL'Q’JEV-——MW_

J\>JL>

W WO} s W%ﬁ@f*@”%

PET Nylone 6 Flexible PUF
¥ A 4
we
s iobal etouice Cutioek 2024, o &
o Ay, N
o + Z
OH |
n OCNQNCO
| ]
—Preparation=—
S

° ﬁj o d\e ° : gOJ?n\OH
ooty Sy B ¢

Chemical structure of PU

J-PEAKS ¥ 0

AR
ERIGEE

=
o BRIESH
EEWMZY

Eﬂﬂ(ﬁﬂfﬁ)?‘ﬁ%tﬁﬂ#&

—_—
BRIBICPE LWL

"

DRERY

PG L

ENRER

(H,0/CO, only)

e VA kP

o FRTEZ MR TR

i—(])t THRET

H,N NH, NP BHE
Autoclave reactor w3
[
/ <—PU + H,0
i <—High pressure CO,
[l
Jds 190 °C, : : BIROH TSI
| 6 MPai2RE “onct, " " e SFEDEL L
HE: TSZAFVIDTINIVIHA DIV B —TLY—HhR 2021
iSRRI EDOiRE EEYWZEZERCULIEBREERBEORS L
100 . 100 C.Peng et al. J. Supercrit. Fluids, 82, pp.128 — 137, 2013.
= o A = OH-PU 190 °C, 2 hours N
% 60l o g 60 < (COZ} .
2 wlo8  con, 50| 080% 9 KEZBERRERND BN
s Dt o O, ®H-Py g afis a4 (EBBRR iR SEY,
2 0l® £, ALPU 2 20 & .
E’ -D [m] lM-Pl.ll o o = o \
5 10. 15 20 25 T IORE0 BisT ."-:'.L o Wo«,k G I I \
) Time/h . Pressure / MPa ﬁu\)*idej’k dei)\s Eﬁtp 5
ﬁ,)#:/\/\/\/“\,rk/\/\yn PY:‘b\n*“\/\’fn foin Nic o~ n°nl‘«_ NN R ) A C
- A0 N aae tenToaFvonar | EPRRCSDPUFERE
S. Motokucho et al., J. Appl. Polym. Sci., 135, p. 45897 2018.
&M*&% 8 QE ICALY bn% jj AFwv 9 Images generated using OpenAl ChatGPT.
H,0 + CO, === H,CO, -=~(1) H- J @ H. JLou aRUDLE )
H,CO3 == HCOj + H*----me(2) PKa:3.6 ?N o é g_ _g tlf,){?f,}__ .
. RUFOEL )=
HCOj3 <—= COz% + H* --(3) pKa:10.3

BEEDpKal 6.4DFEEE

H
0’ [0
—’?N"J,?é??ujbé
H™'H “H
o
e %HJ\OH + Hoé

L+ o]

51

co,

EHSE - motoku@nagasaki-u.ac.jp

JXX
(RUTOE DY)

A DRI =]
RUZOEL >V (PP) 47%
RUDLIV(PU) 32%
ZDfth 21%

BEIEICHT
“EECERROSL)




MENSEENL-EREEREMNELEHOARREATHE
Sa—/N\)LTans—4EiE

1

Patxi Garcia Novo', Kazuhiko Anraku®, Ryuichiro Nishi?, Daisaku Sakaguchi
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.
INTRODUCTION OBJECTIVES
Em } "AEV 46 tidal energy sites in Southwest Japan were identified

Japan aims to reach carbon neutrality by 2050

Ir"’ _} Quantify the practical resource of every individual site.
. Electrification: Increase in installed capacity for Solar PV and . Objective of this study: Nagashima Strait

-r Loy Wind Ener,
8y
Tidal currents simulation by ocean numerical model - FVCOM
RESEARCH (Finite-Volume Community Ocean Model)
METHODOLOGY  pata measurement with a bottom-fixed ADCP (Acoustic
Doppler Current Profiler)

61“ Electrical grid stability affected due to weather dependence

Tidal energy can contribute to the mitigation of the negative

“{ impact of wind and solar PV on the wind due to its high '--“."r —
= predictability and semi-diurnal periodicity - ’3:':- A |

. aE u "
UTMAL - K -
Fig 1. Turbine installed in Naru Strait

9 Fig 2. Location of Nagashima Strait

Horizontal resolution: 50 m - 1,500 m Maximum velocity flood tide: 3.1 m/s

Vertical Resolution: 10 uniform o layers Maximum velocity ebb tide: 3.4 m/s

Simulation period: 15 days (from September 1, 2025) Maximum 15-day averaged power density: 1.1 kW/m?
Validation: Data measured offshore Northeast Amakusa Estimated theoretical resource: 104 MW
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FUTURE WORK

ADCP data measurement in the proximities of Ikara Bridge for calibration of the vertical mixing model.
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A Case Study of Forest Carbon Accounting Using Government Data

Sunhee Suk'4, Mahiro Iwamura', Masanori Sagari?, Muhammad Nagash', Novelia Triana', Giles Sioen®#, Fumiko Kasuga#*
T Nagasaki University, 2 Nagasaki Carbon Offset Promotion Council, 3 The University of Tokyo, 4 Future Earth Secretarlat

* Project name: MIRAI-PH (Multi-disciplinary Research

Principal Investigator: Sunhee Suk, Faculty of Environmental Science, Nagasaki University (Email: suksunhee@nagasaki-u.ac.jp)
i+ Potential collaboration fields: Forest Carbon Accounting / Nature-based Climate Solutions / Natural Capital Assessment / Environmental Economics
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Policy Landscape: From Global Carbon
Governance to Local Forest Utilization
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RESEARCH QUESTION : How sensitive are municipal carbon

Why Municipal Forest Carbon
Accounting Matters
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Case Study Arca: Hirado Gity, Nagasaki
Prefecture (Kyushu, Japan)
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neutrality claims to estimation methodologies?

Natural climate solutions and forest carbon sinks have been widely recognized as important mitigation options for climate change (Pan et al., 2011; Griscom et al.,
2017). However, the credibility of carbon offsets depends strongly on accounting rules, baseline design, and monitoring frameworks (Schneider & La Hoz Theuer,
2019; World Bank, 2024). In this context, recent studies emphasize that methodological choices in carbon accounting can significantly influence how forest carbon
mitigation potential is interpreted across different governance levels (Grassi et al., 2018). Despite this growing recognition, limited attention has been paid to how

different accounting methodologies influence the interpretation of forest carbon absorption in municipal carbon neutrality strategies.
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Hirado City,
Nagasaki Prefecture
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Forest Structure Characteristics

* Natural forest: 56.3%, Planted forest: 33.6%

+ Broadleaf species: ~55% of total forest area

+ Cedar and cypress plantations present but not dominant

Age-Class Structure
* Approximately 90% of forests are in higher age classes
. Significalt_foiest aging trend

R I8
N TTEN Y

Fig 1 Forest Age Structure in Hirado
Most forest stands in Hirado are
in older age classes, indicating

structural aging of forests.

RESEARCH AIM: This study examines how carbon accounting methodologies influence estimates of mdnicipal forest carbon
absorption. The current analysis focuses on administrative and institutional estimation approaches, while the broader framework
integrates spatlal monitoring, Al-based modeling, and regional carbon sink dynamics across the Pan-Kyushu region.

E-E-E

Fig 2 Proposed Multi-Layered Carbon Estimation Framework

Visualization Sheet

Dimension

Rough estimation for

Forest Carbon Accounting Frameworks and Case Comparison

J-Credit Scheme International Standards

Credible carbon accounting for

Purpose municipal planning Carbon credit generation international markets
Coverage Entire municipal forest area Managed and eligible forests Additionality-verified project forests
Age Condition No restriction 6-80 years Methodology-dependent

(often stricter eligibility rules)

Data Source National forest inventory data

Stand yield tables and forest
management data

Field measurements, remote
sensing, or certified methodologies

Nature of Estimate Averaged statistical estimate

Context-specific estimate reflecting

Verified estimate under MRV and

local conditions third-party verifi ]

Source: Based on Forestry Agency (Japan), J-Credit (FO-001), UNFCCC Article 6, ICVCM CCP, and VCMI (s
Note: Th Standards” ity cri
methods but provides a structural comparison.

Category

Accounting Conditions

Visualization Sheet

Eligible forest area 11,159 ha

Reference year Current estimate

Estimation purpose Potential carbon absorption estimate

(e.g., Article 6 frameworks, ICVC!

Carbon credit generation

atestversions).

Principles). y certification

not apply

b

J-Credit Method

6,145 ha I -
2026 (project year)

Accounting logic
Forest Carbon Absorption
Total estimated absorption 35,416 t-CO, / year

Absorption per hectare 3.17t-CO,/ ha/year

¢ ANALYSIS RESULTS |

Average growth-based estimation Baseli

2.13t-CO,/ ha/year

accounting Fig 3 Carbon Offset Ratio:

Hirado vs Japan Average
13,113-CO, / year Offset ratios vary significantly depending on
i Inder i
accounting (J-Credit), Hirado’s offset level
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Estimation and Mapping of Forest Above-Ground Biomass Using Machine Learning and it

Satellite-Derived Vegetation Indices: A Case Study of Abbottabad, Pakistan
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INTRODUCTION

Forest biomass is a fundamental component of forest ecosystems and plays a crucial role in climate change mitigation
as well as in understanding the dynamics of the global carbon cycle [1]. Forest ecosystems play a vital role in
maintaining environmental balance through pollution reduction, flood regulation, and soil erosion control. Although the
FAO recommends forest cover of 20-30%, Pakistan’s forests cover only about 5.1% of the land area, with forest
availability far below the global average [2,3]. Over the past three decades, more than 60% of the Himalayan forests
have been lost, mainly due to population growth, poverty, and dependence on wood and fuel resources. While regions
such as Mansehra, Abbottabad, and Swat contain rich biodiversity [2,4]. Traditional methods used to quantify forest
biomass are often costly, time-consuming, and may cause disturbance to the environment especially in mountainous
areas. In contrast, remote sensing has emerged as an important approach for biomass estimation because it is
environmentally friendly, efficient, capable of covering large areas, and allows data collection without disturbing forest
conditions [5]. Accurate large-scale estimation of above-ground biomass (AGB) is challenging due to multiple sources of
uncertainty, particularly in high mountainous forest regions [6]. Therefore, numerous studies have applied remote
sensing-based information to estimate AGB across different geographic areas [7]. Above-ground biomass (AGB)
estimation in mountainous moist temperate forests remains challenging due to complex terrain, mixed forest structures,
and spectral saturation effects. Previous studies have mainly focused on flat or homogeneous forest landscapes, while
limited research has evaluated machine learning-based AGB estimation under structurally heterogeneous mountainous
conditions in Pakistan. This study addresses this gap by assessing model robustness and spectral index relevance in
complex terrain to improve scalable biomass monitoring.

THE AIM OF OUR STUDY
« Evaluate the robustness of machine learning models under complex mountainous terrain conditions
+ Examine the relevance of spectral Vegetation Indices in structurally heterogeneous forests
+ Assess the scalability of satellite-based AGB estimation for forest carbon monitoring frameworks

- Develop a transferable framework supporting national carbon assessment applications

Location Map

METHODS AND FIRST RESULTS
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Figure 1. Location of the study area, showing the
national map of Pakistan (left) and a detailed map of
the Abbottabad study region (right), prepared using
ArcGIS based on publicly available administrative
boundary data.

Materials and Methods
Study Area: The present study was carried out in the Galis forests situated in the Abbottabad District within the Hazara Forest
Division of Pakistan. Geographically, the area extends approximately between 33°55'-34°20" N and 73°20'-73°30' E. The terrain
is mainly rugged and steep, with elevation ranging from about 1067 to 2439 m above sea level. Climatic conditions vary from dry
sub-tropical in the lower parts to cold temperate zones at higher elevations. Winter months, particularly January and February, are
the coldest, whereas May and June are generally warm and dry, with monsoon rainfall typically starting around mid-September.
The forest vegetation mainly consists of sub-tropical pine, low-elevation blue pine, and western mixed coniferous forest types. Chir
pine (Pinus roxburghii) is commonly d|smbuted across an altitudinal range of approximately 920-1828 m.
Forest i y and bi:
Sampling Design: To collect the field inventory data for biomass modelling, the survey was conducted in September—October
2025. A random sampling approach was applied to collect representative field data. The forest area was stratified into four
structural classes: dense, medium, sparse, and open forest. A nested circular plot design was used for tree measurements, with
the outermost plot covering 1000 m? (17.84 m radius). The center coordinates of each sample plot were recorded using GPS, and
field data sheets were used to document tree height, diameter, and other relevant variables.
Sample Size and Data Collection: The sample size for each stratum was determined based on variations in forest structure and
topography, with the inventory designed to achieve a standard error of less than £10%. A total of 102 primary sampling units
(PSUs) were required to obtain the desired precision across four forest classes: dense, medium, sparse, and open. A total area of
102,000 m? (10.2 ha) was sampled in the field. Diameter at breast height (DBH) of all trees was measured at 1.37 m above the
ground on the uphill side using a tree caliper, while diameter tape was used for larger trees. Tree height was measured using a
clinometer and range finder. A densiometer was applied to classify forest density categories, and GPS was used to record plot
coordlnates for map development

2 Data Pr and i Indices Extraction: Sentinel-2 Level-2A surface reflectance imagery was
processed in Google Earth Eng|ne (GEE) to derive Vegetation Indices for biomass modelling. Images acquired between May and

shadow effects were minimized using the Scene Classification Layer (SCL) mask, and surface reflectance values were scaled
prior to analysis. A total of 17 Vegetation Indices were calculated from Sentinel-2 spectral bands, and median composites were
generated to reduce temporal noise and ensure data consistency. The resulting raster layers were exported at 10 m spatial
resolution and analyzed in ArcGIS, where sample plot locations were overlaid to extract vegetation indices values for each plot.
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September 2025 were selected and filtered using the study area boundary and a cloud cover threshold below 5%. Cloud and pjodel Validation & Uncertainty
Data were divided into training (80%) and testing (20%) datasets. Model performance was
evaluated using R?, RMSE, and MAE metrics. Although machine learning models showed
strong predictive performance, uncertainty remains in high-biomass areas due to spectral
saturation and terrain effects. Future work will include spatial cross-validation and
integration of structural sensors (e.g., LIDAR, SAR).
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Figure 2: Top importance Indices (XGB)

Figure 3: Top importance Indices (SVM)

Results Summary
The results showed that:
+ Random Forest demonstrated
the most stable performance
under heterogeneous forest
conditions, achieving the
highest R? and lowest RMSE
among the tested models.
XGBoost showed competitive
performance, while SVM
exhibited slightly higher
prediction variance in high-
biomass plots.
« Sentinel-2 Vegetation Indices

=
Cinareed ACE Wkal

were effective predictors of
= AGB.

Conclusion & Recommendation
Thls study the first
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Introduction

Japanese coastal waters host a high diversity of toxic pufferfishes (family Tetraodontidae),
particularly species of the genera Takifugu, Arothron, Canthigaster, and Lagocephalus.
These fishes are of significant ecological and public health importance due to their ability
to accumulate tetrodotoxin (TTX) and, in some species, saxitoxins (STXs). Japan has a
long history of pufferfish consumption, making accurate understanding of toxin dynamics
and species distribution especially critical.

Recent environmental changes in Japanese marine ecosystems, including rising sea surface
temperatures, altered coastal circulation patterns, and habitat modification, are increasingly
influencing the distribution, physiology, and toxicity profiles of pufferfishes. Several
species traditionally restricted to southern or offshore waters are now being reported in new
coastal regions of Japan. At the same time, physiological processes such as toxin
accumulation, reproductive timing, and metabolic activity appear sensitive to
environmental variability.

This review synthesizes existing Japanese pufferfishes to evaluate climate-driven changes
in their geographic distribution, toxicological characteristics, and physiological responses,
highlighting emerging risks to food safety and coastal ecosystem stability.

Results and Discussion

Studies focusing on Japanese waters indicate that environmental warming and coastal
ecosystem changes are reshaping pufferfish distribution patterns, influencing toxin
accumulation dynamics and altering physiological responses. These effects are most
evident in temperate and subtropical regions of Japan, where shifts in species occurrence
and toxicity have been increasingly reported (Table 1).

GEOGRAPHIC DISTRIBUTION SHIFTS IN JAPANESE PUFFERFISHES

* Multiple Japanese pufferfish species show evidence of distributional changes along the
Japanese coast (Fig.1). Northward expansion has been documented in species such as
Takifugu rubripes and Lagocephalus sceleratus, likely driven by rising sea surface
temperatures and changing prey availability (Noguchi & Arakawa, 2008).

Additionally, tropical and subtropical species, including Arothron nigropunctatus and
Canthigaster valentini, are being increasingly observed in southern and central
Japanese waters (Itoi et al., 2016) .

These shifts suggest a gradual reorganization of pufferfish assemblages in response to
climatic forcing.

i

#

TR

Flg 1 Geographic distribution and reported range shifts of Japanese pufferfish species
(Noguchi & Arakawa 2008 ; Itoi et al.,2016)

TOXICOLOGICAL VARIABILITY AND TOXIN DISTRIBUTION

« Japanese pufferfishes exhibit pronounced variability in toxin concentration among
species, tissues, and regions. Organ Distribution (highest — lowest): Liver — Ovary
— Skin — Intestine — Muscle. Liver and reproductive organs are primary
repositories. Environmental factors such as diet composition and habitat conditions
appear to influence both total toxin levels and intra-body toxin distribution (Noguchi
& Ebesu, 2001).

« Seasonal and regional fluctuations in toxicity have been reported in species such as
Takifugu alboplumbeus and Takifugu porphyreus, indicating strong environmental
modulation of toxin accumulation processe (Itoi et al., 2015).

¢ Ocean warming disrupts symbiotic bacterial communities. At +3°C above baseline
SST, liver TTX concentration declines ~40% and ovarian TTX drops ~55%,
critically increasing predation vulnerability and disrupting reproductive fitness.
Ocean acidification (pH <7.8) further impairs bacterial TTX synthesis (Zhu et al.,
2020).
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Materials and Methods

A structured literature review was conducted using Web of Science, Scopus, PubMed,
and Google Scholar. Keywords included “pufferfish,” “tetrodotoxin,” “warming,”
“hypoxia,” “acidification,” and “marine toxins.” Peer-reviewed experimental,
physiological, and ecological studies were included, with emphasis on laboratory
simulations and field-based observations. Studies lacking ecological or toxicological
relevance were excluded. Findings were categorized into thermal effects, hypoxia
responses, acidification impacts, toxin dynamics, and distributional shifts.

Reactive oxygen species

(ROE) pro-duction
. Heat shock
- e
> . il
— HEP90

Apuptaih
Fig.2 Conceptual illustration showing the infl of climate-driven envir tal ch
on toxin lation and physiological resp in Jap pufferfishes.

Table 1 Summary of reported climate-associated changes in distribution, toxicity &

physiological resp of selected J: pufferfish species.
. Primary Habitat icological / Physiologi e
Species apan) Observed Change Implication
Takifuugu Coastal Honshu, Seto | Northward range Increased exposure to new prey ’
: ‘ Ttoi et al., 2016
rubripes Inland Sca expansion sources affecting TTX accumulation
Takifugu ) Seasonal toxicity Temperature-dependent changes in
alboplumbens | 2C1IC coastof Japan | e ility tissue-specific TTX distribution Tatsuno etal,, 2013
Takifugu Temperate coastal waters Altered reproductive Increased toxin allocation to ovaries |\ 0 0 al, 2010
porphyreus timing during maturation
Arothron Southern Japan (Ryukyu | Increased occurrence in | C0;0°cuTence of TTX and STXs
influenced by environmental Arakawa etal., 2017
nigropunctatus | Islands) warmer waters
conditions
Cunthigaster | Subtropical Japanese | Expansion into marginal | Elevated toxin storage in skin for |
e Zhu et al., 2020
valentini reefs habitats predator defense
Lagocephalus | Offshore — coastal Rapid population Increased risk of human intoxication | Noguchi &
sceleratus migration expansion duc to high TTX levels Arakawa, 2008

PHYSIOLOGICAL AND REPRODUCTIVE RESPONSES

* Physiological responses of Japanese pufferfishes to environmental change include
altered metabolic activity, stress responses, and reproductive investment. Increased
temperatures have been linked to changes in growth rates and gonadal
development in several Takifiugu species (Fig 2). Toxin allocation to reproductive
organs, particularly ovaries, appears closely associated with maturation status,
suggesting a functional role of toxins in reproduction and early life-stage
protection. (Ikeda et al., 2010 )

* These physiological adjustments may have long-term consequences for population
structure and toxin dynamics in Japanese coastal ecosystems (Tatsuno et al., 2013).

CONCLUSIONS

Japanese pufferfishes are undergoing measurable changes in distribution, toxicity, and
physiological traits in response to environmental variation in coastal waters. Evidence
indicates northward range expansion of several species, region-specific variability in
toxin accumulation, and environmentally driven physiological adjustments. These
changes have important implications for food safety, fisheries management, and
coastal ecosystem health in Japan. Continued monitoring of wild Japanese pufferfish
populations using integrated toxicological and physiological approaches is essential to
assess emerging risks and to support evidence-based management strategies under
ongoing environmental change.
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