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Crystallization and X-ray crystallographic analysisof D-serine dehydrogenaséom
hyperthermophilic and acidophilic archaea
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Kazunari Yoned&=34 Mugen Ogath Yuki Narusg Tomohiro Arak3*
1School of Agriculture, Tokai UniversifGraduate School of Agriculture, Tokai UniversiGraduate School of Bioscience, Tokai
University,Institute of Advanced Biosciences, Tokai University
* e-mail: kyoneda@tokai.ac.jp
*Corresponding authorKazunari Yonedénstitute of Advanced Biosciences, Tokai University)

[ ]

D- (D-SerDH  D-

Sulfurisphaera tokodaii
D-SerDH pET22b
D-SerDH PCR
D-SerDH NAD* D-SerDH
Stokodaii D-SerDH X
6A
[ Abstract]

The thermostabl®-serine dehydrogenasB-EerDH, which can be expected to exhibit high stability,
represents a valuable enzyme with potential applications in the quantificatibrsasine and the
development of enzyrdeased sensors. The gene encodindd-SerDH was identified from the
hyperthermophilic and acidophilarchaeorSulfurisphaera tokodaiifollowed by gene cloning into the
PET22b vector, aiming at structural and functional analygiter amplifying the gene encodimSerDH
using PCR, we ligated it into a protein expression vector, followed by the expressiob-&etieH gene

in E coli. As a result, it was possible to prepare an enzyme exhibitingéizndenD-SerDH activity.
As a result of crystallization of the enzyme, higlality crystals suitable for-Jay diffraction experiments
were obtained faD-SerDH fromS. tokodaiileading to the subsequentay diffraction experiments.As

a result, data with a resolution of approximately 6 A were obtained.

[ Key Words]
D-serine dehydrogenasgperthermophili@nd acidophili@rchaeaX-ray crystallography
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(1-2]
D-SerDH
D-SerDH D-

Sulfurisphaera tokodaii

75~80 pH 2~3 D-SerDH
STK 15070
D-SerDH

D-SerDH

2.

S. tokodaii D-SerDH X

D-SerDH
S. tokodaii

(STK 15070 2
S. tokodaii

D-SerDH

DNA
PCR
b6 catatgqgacaaataaagacagtatcefia
56ggatcttaaatctttcctcttaataaBb
PGEM-T

Ndel
Bam HI

DNA

PET220

pGEM-T Ndel BamHI
D-SerDH
TE
pET22H

16C 16 D-SerDH
pPET22b/D-SerD

BL21-CodonPlus (DE3)RIPL (Agilent Technologiés

50e g/ ml 400ml LB
37C 6
isopropyib-D-thiogalactopyranoside (IPTG) 1
mM 20C 16

2024

D-SerCH

70 30
Red Sepharose
10
mM (pH 7.0), 500 mM NaCl
1.0~2.0M
NaCl
D-SerDH
1
8
&a) M I 2 3 4 5 6 7 M_EL
972
66.4
45.0
- So— - <
29.0 = =
20.1
143
1. SDSPAGE S. tokodaii D-SerDH
M 1 270 ,30
3 Red sepharose 4 1.0 M NaCl
5 15M NaCl 6,7 2.0 M NaCl 8
15M~2.0 MNaCl (4.4 mg/ml)
D-SerDH
pPET220 C Histag
TAA
C His-tag
Dpn | [3]

(56gaggaaagattaaggatccgaattcgdgctagcitgaattcggatectta
atctttccte30 )

70 30
Talon
10 mM Tris (pH 8.0), 500
mM NaCl,5 mM

300 mM

3



D-SerDH

D-

NAD*

2 4 38kDa PMS (1-methoxy phenazine methosulfate)
S. tokodaii D-SerDH MTT (3-[4,5dimethylthiazol2-yl]-2,5
diphenyltetrazoliumbromide)
&pa) M 1 2 3 4 5 6 7 8
97.2 NAD*
sy s >0
- — s <39 kDa 3
290 142 His
-— - - H142A 3
2 H142
14.3
D- DL-
\ 1 A . J 3
Wild-type HI142A 4 L-
2. SDSPAGE S. tokodaii D-SerDH DL-3-
His-tag M 15 DL-3- D- L-
26 70 30 3,7 Talon V) -DL- o -DL- DL-
4.8 Talon D-SerDH (39 4
kDa)
SDSPAGE PVDF
CBB
N
(Shimadzu PPS®1A)
MRQIKTVSVIG S. tokodaii
D-SerDH
(TSKgel G3000 3. S. tokodaii D-SerDH 1 O]
SWa) 75 kDa 2 Wld-type(+) H142A (+)
S. tokodaii D-SerDH §H2
H3x P8k E®* - H P D- -t"J/ -ty
E
His142
J\',f\ )kr\oﬂ
His (CAT) on,
(GCM) H142A m.-a*-m-pm DL-3-EFOX T BEBITFIL
Dpn | 3 o ?
58gaggaattattgeaiccatggaatccadd o Jk/\oﬂ H3CUJ>‘<\OH
56gtggattccatgggdgcaataattcct3o H,C CH,
H142A Wild-type 3FEFOFSTOEFVE EFRXLELBAFIL
2 8 4. S. tokodaii D-SerDH
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Wild-type 15.6mg/ml

0.5 mM NAD*
(Index Cryol,2; Rigaku) 20
14~16% PEG33500.1 M 5
KEK BL-1A
D-SerDH X X
XDS 1
6.24 A
6 H142A (8.9 mg/m)

6. S. tokodaii D-SerDH X
3
S tokodaii D-SerDH
X
6.24 A
D-SerDH
5. S. tokodaii D-SerDH 4.
[1] Yoneda Ket al, Acta Crystallogr Sect F Struct Biol Cryst
1.D-SerDH Communs9, 134135 (2013.
KEK BL-1A [2] Yonedak, et al, Extremophiles22, 395405(2018.
1.07007 [3] Bok, JW. and Keller, N.P, Methods Mol Bi@44
0.23 163174(2019.
720
113.1 mm 5.
100K
X 0.1sec
30%viv
P422 N
a=106.7204, b=106.7208
c=354.124A, X
U=b=2=90.000°
48.62-6.24A
(6.98-6.24)
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(Review) Investigation of Antioxidant Activities of Sulfated Compounds
upon Phasell Drug Metabolism

Shin Yasude*, Katsuhisa Kurodl, Yoichi Sakakiba, Masahito Suikb
DSchool of Agriculture, Tokai Universi§Division of Functional Food Science, Institute of Advanced Biosciences, Tokai University,
3 Facultyof Agriculture, Universitpf Miyazakj® Support Office for the Next Generation Researtheyersityof Miyazaki
* E-mail: shin.yasuda@tokai.ac.jp
*Corresponding author: Shin Yasuda (Division of Functional Food Science, Institute of Advanced Biosciences, Tokai University)

[ Abstract]

Upon phasél conjugationin drug metabolisrrsulfation by cytosolic sulfotransferases is generally thought tédead
the inactivation and disposal of both endogenous and xenobiotic compbisniaigaortantto quantitatively investigate
whether the target compounds dasteed beénactivated grconverselyactivated through the sulfation pathway on an
individual chemicalIn this review, we present our effortsuiaderstand the physiological and toxicological perspsctive
of Phasdl sulfation and sulfated compoundéth a particular focus dn vitro assessments of the antioxidant activities
of several sulfated compounds using radical scavenging .aasaysll as measuring intracellular oxidation levels and
phagocytic activityn amacrophage cell model

[ Key Words]
Sulfation, cytosolic sulfotransferases, phhsenjugation, antioxidant activity, drug metabolism

1 NH, NH,
) o ?H N =N ?H N- =N
*Q T <
? OH ?OH
0—p—oH o—p—oH
OH OH
' 4 O paes pap O
(SULTs) 36phosphoadenosine R-OH Sulfation R-0S0;"
56phosphosulfate (PAPS) Phenols by cytosolic SULTs  Su|fated phenols

. (sulfotransferase (s))
(Figure 1) [5] : ) o _
Figure 1. Enzymatic sulfateonjugation reaction catalyzed
by cytosolic SULTs réf. [5]). SULTSs; sulfotransferases,
PAPS;-ph 8% phoad ehosphosuiiaz, PAR)
3Phosphoacelospbaei ne 506
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1-1) Table 1. Classification of 13 human cytosolic SULTs and
their possible rolef. [10-13]).
SULT Name (another name): Prototype substrate(s)
Possible role
1 (Phase I) SULT1 (Phenol sulfotransfergses)
SULT1AL (Pform PST)p-Nitrophenol
2 (Phase II) (Figure 2) [6-8] Inactivation of phenolic compounds
Metabolic regulation of thyroid hormones and estrogens
Activation ofN-hydroxy heterocyclic amines
SULT1A2 (Rform PST)p-Nitrophenol
Inactivation of phenolic compounds
3 (Phase il [3] Activation of N-hydroxyaryl amines
2 SULT1A3 (M-form PST): Dopamine
Homeostasis of dopamine and other catecholamines
Inactivation of monoamines from foods
SULT1BL1 (TH ST): lodothyronines
Metabolic regulation of thyroid hormones
Inactivation of phenolic compounds
SULT1C2 (SULT1C #1)p-Nitrophenol
Inactivation of phenolic compounds
Activation ofN-hydroxyaryl amines
SULTAC3: Bile acids, iodothyronines

Drect to Phase ||

RN h [ WATER SO LBLE
( :e, - d?“;ss gy Li fef el}zt ox J"WASTE‘\ Metabolic regulation of bile acids and thyroid hormones
(eg 9 Ph | Excretory J’ .
\Ja ;;EIU;?I > verasD?t 0Ix ;”'&ea’&f‘?'f;y} _ i vat ves/ SULT1C4 (:.SULTlc.#Z)letrophenoI
e \(more vetcr-_Conj ugat i on Pethveys "4 Metabolicregulation of thyroid hormones and estrogens
J Lot EEnS R R NI Phase 111 Activation ofN-hydroxyaryl amines
recBRIE Gutathiane Conj ugation f/'%&f SULT1E1 (ESap: 176
| ool ogenat o - acid onf ugati on h Ble Inactivation of endogenous estrogens and transportation
_ . e dion /WY Feces/Sods Inactivation of environmental estrogens
Figure 2. Drug metabolism and liver detoxification pathway Inactivation of catechol estrogens
in Toxicology (ef. [6-9]). SULT2 (Hydroxysteroid sulfotransferases)
SULT2A1 (DHEAST): dehydroepiandrosterone (DHEA)
5 Metabolic regulation, transportation of DHEA and otl
1-2) hydroxysteroids
5 18 SULT Activation of polycyclic aromatic hydrocarbons
SULT2B1a: Pregnenolone
SULTT SULT2 SULT3 Metabolic  regulation of pregnenolone and othe
SULT4 SULT6 5 hydroxysteroids
SULT2B1b: Cholesterol
[10,11 SULT1  phenol Metabolic regulation of cholesterol and other oxysterols
sulfotransferaseSULT2  hydroxysteroid sulfotransferases Metabolic regulation of other hydroxysteroids
SULT4AL (NST): Unknown
[10-13] Table 1 suLT AL (NST)
13 SULTs SULT6B1: Unknown
SULT1A1 SULT1A2 Unknown
SULT, ST, sulfotransferase, Pform PST  phenol
Pform PST (phenol sulfotransferase) sulfotransferase, M-form  PST  monoamine  phenol

sulfotransferase, TH ST; thyroid hormone sulfotransferase,
EST, estrogen sulfotransferase, DHEA  ST;

SULTIA3  M-form PST (monoamine phenol dehydroepiandrosterone  sulfotransferase; NST, nervous

sulfotransferase) system sulfotransferase.
SULT1B1 SULT1E1l SULT2A1
thyroid hormone SULT 1
thyroid hormone sulfotransferasestrogen 2

estrogen sulfotransferas®HEA
DHEA sulfotransferase
nervous system sulfotransferaddST)

SULT [10] [12,13]
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[12,13]
1
[14] SULT
[15]
minoxidil
SULT1A1
[16]
1-3)
[17,18]
(Figure 3
O-w paps  pap Qo T
R—OH _ A « In case active?
Sulfation R-050 ﬂ,”
Phenols by cytosolic SULTs Sulfated phenols %,«‘?
(Active] (sulfotransferase (s)) (Inactive?) o

Figure 3.Graphical objective of this study.
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in vitro

2.
2-1) Acetaminophen (APAP) p-aminophenol ©-AP)

APAP
p-AP
SULTs
APAP O (APAPS) pAP O
(p-APS) [19,20]
APAP 20-46% [21] APAP pAP
APAP
[22,23]
APAP
APAP
[24] [25]
APAP  H)O,
(26]
p-AP APAP
[23,27]
APAPS p-APS
APAPS p-APS
1,1-diphenyt2-picrylhydrazyl DPPH
(©2)
APAPS  APAP 126 1
(Figure 4) [28]
p-APS p-AP
Oy
[28] DPPH
APAPS
pP-APS

8, March 2024



(28]

Anti oxi dant Acthlty
X Omx ’ — |‘ \*
(Actlve) (Less act|ve) ‘)
Anti oxi dant Act|V|ty
/©/S.ﬂfat|on HN/‘. % B _
DPPH By \ 7
‘(Act|ve) (Actlve) : ‘) )

Figure 4. Antioxidant activities of sulfated form 8fPAP and
pP-AP (see[28]). APAP; acetaminophen, APAPS; APAP
O-sulfate, p-AP; p-aminophenol,p-APS; p-AP O-sulfate,
DPPH; 1,idiphenyi2-picryl hydrazyl, @Q; superoxide
anion.

2-2) 1-Naphthol (1-Nap) 2-naphthol (2-Nap)

2-Nap 1
P450

1-Nap

naphthalene naphthol (Nap)
[29] SULTs
(Napg [30,31] Nap

NapO-

[32,33] Nap
1-Nap
(34]
Nas

1-NapS 2-NapS
DPPH

2,2-azinobis(3ethylbenzothiazoliné-sulfonic acid) cation
(ABTSY)

1-NapS
1-Nap 7 1
(Figure 5) [35]
1-Nap 2-Nap
2-NapS

2-Nap
2024

[ @30 Antioxidant Activity )

SJIfatlon OO &
L Sk

(Actlve) (Less active) Rd e VS

I > Antioxi dant Activity ||
“/ Sulfation 5
2- 2-NapS PP
(Active) (Active) Fed

Figure 5. Antioxidant activities of sulfated form ofNMap
and 2Nap &ee[35]). 1-Nap; Enaphthol, INapS; INap
O-sulfate, 2Nap; 2naphthol, 2ZNapS; 2Nap O-sulfate,
DPPH,; 1,1diphenyi2-picryl hydrazyl, ABTS;
2,2-azinobis(3ethylbenzothiazoliné-sulfonic acid) cation.

2-3) indoxyl
sulfate (IS)
Indoxyl sulfate (IS) tryptophan
indoxyl [36,37]
tryptophan
Tryptophan
indole indoxyl
SULT(s) indoxyl
IS [38] Indoxyl 2
IS
IS
CKD ( )
IS 100 1,000eM [39] IS
[40]
IS
HL-60
IS

3



IS [41]

(Figure 6) [41] ULTs
NADH oxidase (NOX) 2-acetylphenothiazine [12,13]
(2-APT) 2-APT IS
[12,13]
2B1 (OATP2B) rifampicin - protein
kinase Q(PKC) phosphoinositide -Rinase(PI3K)
daphnetin - wortmannin
trolox
[41]
IS OATP2B1 PKC
PI3K NOX 2
IS indoxyl
indole
IS
IS
[42]
(ot (Indeed Active, Possible Mechanisms)
coso)
Daphnetin
gﬁf::e gxidationt
O%O iy T iy — "*, Tislux [ Mot Always Tnactive |
N (e R phag?;m! ) O paps pap Q°

Figure 6. Effect of indoxyl sulfate on a macrophage cell R-OH *’ R-0S0,
model (see[41]). 22APT; 2-acetylphenothiazine (an NOX ) S”HaI'F'%'JLT
inhibitor), ~ OATP2B1; organic  anion transporter Phenols b e ermety) | gJuLfated phenole
polypeptide2B1, PKC; protein kinase C, PI3K;  (Active) (Less active/Active)
g)r:i(()jsazréomosmdérklnase, IS; indoxyl sulfate, NOX; NADH Figure 7.Graphical abstract of this study.
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Study onthe emission mechanism of aldehydes from human sksurface
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[ Abstract]

C,-Cyo aldehydes artypical constituents dfiumanskin gases and are produced through oxidative decomposition of
free fatty acids contained in sebuRecently, reactivactive oxygerspecies (RO)roduced within the bodyas been
found to banvolved in their productioand dermal emissiosince oxidative stress causediily ROScontributes to
canceronset andlevelopmentthe composition of £Cio aldehydesnay be altered icancer patientdMeanwhile,
mainstream cigarette smoke contains redox active substances that profRaGi8 pheduction, andigarettesmoking
may also contribute to tleermalemission of &Cyo aldehydesThis study aimed to find the skin gas biomarkers that
reflect the incidence of cancer, focusing@FCio aldehydesThe dermal emission flux measured by a passive flux
sampleii GC/MS method was compared among healthy controls, digestive tract cancer patients and pancreatic cancer
patients. Additionally, changes in the dermal emissions were investigated due to cigarette smakiresult, the
dermal emission fluxesf G-C; and G normalaldehydes were significantly different between healthy subjects and

cancer patient§ hough the influencef smoking were natpparenexcept for acetaldehydej(further studies should
be required bincreasg the number of cases

[ Key Words]
Cancer patient, Human skin gas, Aldehydes, Biomarker, Oxidative stress, Cigarette smoking
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RAW264.7

[Abstract]
In this study, we focused on the underutilized parts of grappsciallyleaves andmmaturefruits, cultivated in
Minamiaso,Aso, Kumamoto, Japargnd conducgd an initial assessment of their potential as functionalstodid
Results frondeterminatiorof total phenolic content and antioxidant activifyh two different extractionsevealed that

leaves exhibited higher values thiammaturefruits in hotwater extraction, although both showed relatively low values
in ethanol extraction. Subsequenthe effect of these four samples were evaluated on nitric oxide production in an

inflammatory cell model using an activated RAW264.7 mouse macrofkegeells. The results showed
approximately comparahighibitory effecs anongall samples

[Key Words]
Grape leavegmmature fruitsantioxidantctivity, total phenolic content, macrophages
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45 45 *Data shown represent mean value from two experiments.
HWE; hotwater extract, EE, ethanol extract, D.W.; dry
weight.
3)
[22]
(23]
25¢e L 10
125¢ L
10% 125 €L
20-25°C 10
SH1000Lab
/ ~/”"1”//[{”'1”W””“”ll””l'"l ‘ 600 nm
A ‘ A |
0 ' 2 3 4NN
Figure 1. Dry powders from the grape leaves (ledtd
immature fruits (right) used in this study. 1g DW.
CAE m
2 9
. 69.1mg 46.9mg
02¢ MilliQ 10 mL i
147 Figure 2
0 45

Bulletin of the Institute of Advanced Biosciences, \ol. 8, March 202 4
19



517 nm

97.9 mg [24]
77.6 mg [23]
3.54mg 3.68mg
195 12.7
[24] [23]
9
[/ 70:30
29.044.0 (ng gallic acid
/g D.W) [25]
[14,15]

80 -

70
60 -
Y 50 A

40 -

30

20

10 A

0 4

Total Phenolic Content
(mg CAE/g D.W.)

. Hot-water extract (HWE)
D Ethanol extract (EE)

C
r—|||—|

trolox 1gD.W.
trolox DPPH mg TE
542mgTE 234mgTE
232 Figure 3
0.208mg TE
0.210mgTE
26.1
11.1
seeFigure 2
8.0 -
[ Hot-water extract (HWE)
6.0 - % D Ethanol extract (EE)
4.0 A b

Antioxidant Capacity
(mg TE/gD.W)

2.0 4
C C
0.0 4 T —

Immature fruits Leaves Immature fruits
(HWE) (EE) (EE)

Leaves
(HWE)

Figure 3. Antioxidant capacity of four grape extracts from
the leaves and immature fruits after-Watter or ethanol
extraction on the DPPH radical scavenging assay. Data
shown represent mean + S.D. from three experimgats.

not sharing a common superscript letter are considered
significantly different <0.05, onewvay analysis of variance
(ANOVWA) followed by TukeyKramer test). TE; Trolox

equivalent, D.W.; dry weight.

Immarure frults Leaves Immature fruits
(HWE) (EE) (EE)

Leaves

(HWE)
Figure 2. Total phenolic content of four grape extracts from
the leaves and immature fruits after-tvater or ethanol
extraction. Data shown represent mean + S.D. from three
experimentBars not sharing a common superscript letter are
considered significantly differenp<0.05, onevay analysis
of variance (ANOVA) followed by Tukelframer test).
CAE; chlorogenic acid equivalent, D.W.; dry weight.

0.0784 mg TE/mg CAE
0.0499 mg TE/mg CAE

Figure 4

4) 0.0592 mg TE/mg CAE

1,2-Diphenyt2-picrylhydrazyl (DPPH) mg TE/mg CAE

(26
[23] 10e L 70%EtOH

90¢ L 01M pH5.5

100¢ L 200e L  0.5mM DPPHEtOH
50¢ L 30
8 2024 3

20

157

0.0571



9
I 70:30
DPPH
142241 e mol| 3355603 nD TEM D.W.
[25]

[ Hot-water extract (HWE)
|:| Ethanol extract (EE)

a
0.0800 - ab ab
0.0600 - b ] I
! |
0.0400 -
0.0200 1
0.0000 A :

Immature fruits Immature fruits
(EE)

(HWE)

0.1000 f

Leaves

(EE)

Leaves
(HWE)

AC/TPC Ratio (mgTE/mg CAE)

Figure 4. Ratio of the determined antioxidant capacity and
total phenolic content of four grape extracts from the leaves
and immature fruits after hetater or ethanol extraction.
Data shown represent mean + S.D. from three experiments.
Bars not sharing a common superscript letter are considered
significantly different <0.05, onevay analysis of variance
(ANOVA) followed by TukeyKramer test). AC; antioxidant
capacity, TPC; total phenolic content, TE; Trolox equivalent,
CAE: chlorogenic acid equivalent, D.W.; dry weight.

5) RAW264.7 NO
RAW264.7
ECACC91062702 DS
NO [24,27]
RAW264.7 50x10* cells/mL
96 100
eL 3
1.25 €L 0.25x 10x
1 eg/mL LPS

Bulletin of the Institute of Advanced Biosciences, \ol.
21

Co.LLC MO USA 12. 5

Escherichia coli0111:B4 L-4391 SigmaAldrich

€ L 100 ng/mL

11. 25 gl25eL
125 ¢e¢L 24
1% DMSO
DMSO
0.5% 2
0.625 0625
gL 1.25 €L
NO Griess
[28] 100e L Griess
100e L
550nm 100
ng/mL LPS NO
100% NO %

NO Production (%) = (&mpel Asand) /(ALpsT Apiang) X100

Asampe LPS
ALps' LPS
Aglank
1
[29]
RAW264.7
[24] [27]
LPS
NO
Figure 5A  1x
200 €g D. W / mL
2X
400e g DmLW.
Figure 5B
Figure 5C
Figure 5D 1x 0.25x
0.5x
10x

8, March 202 4



2 mg D.W/mL

(A) Leaves (HWE)

Il LPS only
& LPS + Leaves (HWE)

b b beced d

-+

+ + o+ o+ o+

+

= 0.25x 0.5x 1x 2x 5x 10x

€ 9 (B) Immature fruits (HWE)

Il Lps only
B LPS + Immature fruits (HWE)

b pe bc be cd

- +

+

+

=+

+

+

+

- 7 0.25x 0.5x 1x 2x S5x 10x

(C) Leaves (EE)

Il LPS only
] LPS + Leaves (EE)

50%
- 150 -
s
& 100 |
Table 1 g
o
50% 10x E 50 -
o
Z
66. 0 e&g extracto/A
Figure 5C 107 &g extractLPs
Figure 5D 771 €g HWE
extractmL Figure 5A 693
extract/mL Figure 5B Table 2
150 -
S
8 100 -
3]
10x NO =
2 50 -
o
4
7.08 &g CAE/ mL 0 -
LPS
7.36 €g CAE/ mL HWE
138 ¢€g
CAE/mL 93.8 e€g CAE/ mL
50-60% NO
150 -
g
& 100
3
S
2 50
o
Z
0 -
. . LPS
Figure 5. Inhibitory effects of four grape extracts from the EE

leaves and immature fruits after faiter or ethanol
extractionon LPSstimulated NO production in RAW264.7
mouse macrophagike cells. Cells were incubated in the
presence of varying concentrations of HWES from leaves (A)
and immature fruits (B), or EEs from leaves (C) and

-+ o+ o+ o+ o+ o+ o+
= = 025x 05x 1x 2x 5x 10x

(D) Immature fruits (EE)

. LPS only
[ LPS + Immature fruits (EE)

by

immature fruits (D), plus 100 ng/mL LPS for 24 h. The 150 -
culture media were collected and subjected to determine NO 3

levels by the Griess method. Data shown represeah + 9;

S.D. from three experiments. Bars not sharing a common .S 100 +
superscript letter are considered significantly different at §
p<0.05, onawvay analysis of variance (ANOVA) followed by B
Tukey-Kramer test. Final concentration bf corresponds to &

200 g D.W./mL in the cultur%

of 1x at extract level ; 77. of
extract/ mL (B), 6.60 ¢€g extrLPS
extract/mL D). LPS; lipopolysaccharide, NO; nitric oxide,

HWE; hotwater extract. EE; ethanol extract. EE

8 2024 3
22

3 3
CDI
M~ o
[ -
.
+
T —
+ [T Fo
+ [T e
T —
o |
1 i—

- 7 025x 05x 1x 2x S5x 10x

nal
69
7

co

. 3 E:
€g



Table 2. Relationships of the determined NO productivity in

macrophage cells and the calculatgedl phenolic content of NO
four grape extracts from the leaves and immature fruits after
hotwateror ethanol extraction.
NO Sample TPCin
Prod. Final Conc. FinalConc.
%) (fod) (g (¢ (g
DW/ extract CAE/mL)
mL) /mL)
Leaves 878 1x 200 771 138
(HWE) 67.2 10x 2,000 771 138
Immature 87.8 1x 200 69.3 9.38
fruits (HWE)  55.7  10x 2,000 693 93.8
Leaves 73.7 1x 200 6.60 0.708
(EE) 66.8 10x 2000 660 7.08
Immature 731 1Ix 200 10.7 0.736
fruits (EE) 510 10x 2000 107 7.36
*Data shown represent mean value from three experiments.
HWE; hotwater extract, EE, ethanol extract, D.W.; dry
weight. NO Prod.; nitric oxide production, TPC; total
phenoliccontent, CAE; chlorogenic acid equivalent. [33]
[27]
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Figure 6. No cytotoxic effects of four grape extracts from the
leaves and immature fruits after faiter or ethanol
extractionin RAW264.7 mouse macrophalije cells. Cells
were incubated for 24 h in the presence of varying
concentrations dflWEs from leaves and immature fruits, or
EEs from leaves and immature fruits. Data shown represent
mean + S.D. from three experiments. Significant difference
from control was considered @t0.05 followed by Dunnett
test. HWE; hetvater extract, EE; ethanol extrabLS; no
significance.
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(Review) Desigriisuidance forOxidative Folding Catalysts Indicated by Biological Enzymes
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[ Abstract]

Oxidative folding is an essential progdsg which the nascent polypeptides containing cysteine residues in the primary
sequence gain bioactive thwdienensional structures. The development of mimetics of protein disulfide isomerase (PDI), a
representative foldase, is a key to improve the yield of synthetic proteins and also to develop drugs related todeéting dise
In this review, we outline design guidance for artificial folding reagents, which is inspired by the function and $tRBture o

and discuss images of the rgeheration folding catalysts that bioorganic chemists should explore in the future.

[ Key Words]
Protein folding, Enzyme mimic, Redox, Neurodegenerative disorder
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Search for wateisoluble vitamins that contribute to suppression of muscle atrophy

1 1 1 12)
1) 2)
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(Thi), (Nic) (Bio)
Bio
[ Abstract]
Mostreports onvitaminsandsarcopeniaare basedonfat - solublevitamins, with only afewreports

on water- solublevitamins.  Inthisstudy, we aimedtoclarifythe effectsofthiamine hydrochloride
(Thi), nicotinicacid (Nic)andbiotin (Bio) onmuscle atrophy. Theresultsshowedthatallvitamins

had an inhibitory effect on muscle atrophy at high concentrations. Among the vitamins, Bio was
consideredtobethemostactivevitamin,sinceitseffectswereobservedevenatlowconcentrations.

[ Key Words]
muscle atrophy, watersoluble vitamins, dexamethasone, C2C12
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Verification of fractional quantification of SO 2 and HzS in volcanic gases
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[ Abstract]

The purpose of this study was to verify the accuracy of the fractional determination method for
SQ and HS in volcanic gases and to evaluate the effect of SO 2 and HS concentrations and isotopic
ratios on the indicators used. The capture rates of SO » and HS separated and recovered by washing
volcanic gaseswithKI  -KIQ solution ranged from 99.7 to 99.9 % and 91.3 to 98.2 %, respectively.
Fromthe concentrations of gas components that passed through, indices suchas SO JH.S molarratio,
isotope equilibrium temperature, and chemical equilibrium temperature can be corrected. Thetrend
of changes seen in the volcanic gas composition at Owakudani was not affected by the correction.
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Volcanic gas, SQ@ H.S, Sulfur isotope
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KI-KIQ

& b, C,

Date co, H,S SO, H,S/CO, SQ,/CO,

% ppm ppm molar ratio molar ratio

2022/12f7 170 2200 1.00 129 10?2 588 10°

2023/5/26 116 260 0.75 224 103 6.47_ 10°

2023/6/19 6.6 300 1.70 455 10° 258 10°

2023/7114 74 400 4.40 541 103 595 10°

2023/8/8 9.0 710 0.60 789 103 6.67_ 10°

2023/9/15 11.8 660 340 559 10° 2.88 10°

2023/10/6 8.0 520 2.60 650, 10° 325 10°

2023/11/7 128 1300  17.00 1.02_ 102 133, 10*

SOz H2S KI-KIO 3
ay b, C a
Date HO CO, H,S SO HSICO, SG/CO, H,S SO, H,S SO,
% % % %  molarratio molar ratio % % % %
2022/12f7 994 0.399 0.177 0.0393 0442 0.098 293 598 10° 97.1 99.9940
2023/5/26 991 0.724 0.090 0.0590 0.124 0.081 181 7.94 10° 98.2 99.9921
2023/6/19 994 0422 0.089 0.0642 0.210 0.152 217 1.69 102 97.8 99.9831
2023/714 993 0502 0.129 0.0416  0.258 0.083 2.10 7.19. 10? 97.9 99.9281
2023/8/8 99.3 0497 0.118 0.0632 0.237 0.127 332 524 10° 96.7 99.9948
2023/9/15  99.2 0.617 0.096 0.0384  0.156 0.062 3.58 463, 102 9.4 99.9537
2023/10/6 992 0.675 0.106 0.0461  0.157 0.068 413 4.76_ 102 95.9 99.9524
2023/11/7 98.9 0.934 0.110 0.0435 0.117 0.047 8.67 285 10* 91.3 99.7148
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Tokai High Avoider (THA)

Establishment of strains of Tokai High Avoider (THA) rats to evaluate learning ability and search for
geres related to phenotypes

n9 ) 239 49

1) 2

Hitoshi Endd 9, Akari Tag&, Masato Ohtsuka® 9, Masaki Miyazaw ®
YDepartmenbf Preventive medicindokai Universityschool of Medicine
2Departmentf Molecular Life SciengdokaiUniversitySchool of Medicine
9nstituteof Medical ScienceTokai University
4 Departmenbf Health Managemeyit/ndergraduate School of Health Studiskai University
9 Division of Pharmaceutical Sciendestitute of Advanced Biosciences, Tdkaiversity

Tokai
High Avoider(THA)
THA
Wistar THA

[ Abstract]

There are concerns that perinatal exposure to even low concentrations of chemicals may affect the learning
functions of the next generation. Tokai High Avoider (THA) rats are a strain in which individuals with high
learning ability are selected and continuously crossedich are a model animal with high learning ability that is
useful for evaluating the effects of next generation on learning functions. In this study, to explore the molecules
that support the learning ability of THA rats, we performed microarray analysis using Wistar rats and THA rats,
which have different learning abilities. The results revealed the existence of a group of genes that exhibit common
alteration in individuals exhibiting high learning ability.

[ Key Words]
Tokai High Avoider (THA) rats, inbred laboratory animal, learning and memory,phenotype
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120 -
3
< 100 A _ i
R 2 Fd 5 Fd 10
80 -
5 Day5 up 404 4 3
2‘ 60 - Wistar-L vs Wistar-H down 374 0
L 40 4 Day5 up 988 42 5
[O) .
© 2 Wistar-Lvs THA down 634 74 44
0 t t t t +—i
1 2 3 4 5
# R
C D
Term P-Value Term P-Value
rno04740:Olfactory transduction 0.003488| GO:0042288~MHCclass | protein binding 2.09E-05
IGO:0007186~G-protein coupled receptor signaling 0.005007 rno03266:Virion - Herpesvirus 0.00017|
pathway ! GO:0010951~negative regulation of 0.027006
GO:0050911~detection of chemical stimulusinvolved 0.008058 endopeptidase activity :
in sensory perception of smell : GO:0007140~male meiosis 0.042396|
GO:0004984~olfactory receptor activity 0.008808| GO:0043066~negative regulation of apoptotic 0.046897,
G0:0016021~integral component of membrane 0.014589 process :
GO:0005886~plasma membrane 0.017083] GO:0016787~hydrolase activity 0.075285|
GO:0004930~G-protein coupled receptor activity 0.026587| rno05168:Herpes simplex virus 1 infection 0.091561
GO:0007218~neuropeptide signaling pathway 0.033944| GO:0050911~detection of chemical stimulus 0.097783
GO:0001886~endothelial cell morphogenesis 0.044998 involved in sensory perception of smell i
GO:0010971~positive regulation of G2/ M transition of
mitotic cell cycle 0075559
GO:0005102~receptor binding 0.08202|
GO:0097352~autophagosome maturation 0.092942]
4 Wistar THA
A (Wistar L) (WistarH, THA) B FC: Fold Change
C D
offactory G (GPCR)
4C MHCclass |
4D THA
3
Wistar THA
THA
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THA
1
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Comparison of meat property of four types of
commercially available boiled octopus

12 12)

1) 2)

Momoko Tamure? andSeiichi Hiratsuk&?
1) School of Marine Science and technology, Tokai University
2) Division of Functional Food Science, Institute of Advanced Biosciences, Tokai University

1%

[ Abstract]
Themeatpropertiesoffourtypes ofboiled octopus, domesticandimported commonoctopus, chestnut
octopus, and north pacific giant octopus, were compared. The lipid content was low at less than
1%inalltypes of boiled octopus, and the water contents were higherin chestnutoctopus and
pacific giant  octopus than in the two types of common octopus. In addition, both domestic and
importedcommonoctopushadhard physicalproperties. North pacificgiant octopushadsoftphysical
propertiesand contained a lot of sweet amino acids. It has been considered that chestnut octopus

is harder and more elastic than common octopus, has physical properties that make it difficult to
chew, and contains more bitter amino acids.

north

[ Key Words]
Boiled octopus, Meat property, Domestic production, Morocco

(3.4]

(5]
[1]

(2]
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2. 116t xd T WO K3 Ad

D BINE (1 M) bINE ( ) 63MWNE bl NE
d (g/1009)
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Asp, Glu

Thr, Ser, Gly, Ala Val, Met, lle,
Leu, Tyr, Phe, Lys, His, Arg
Tau
Arg Tyr Ala
R I SO tbhn
(mg/100g)
bINEs Mx bIVE s x 63MNE bi ME
Asp 13.0+x 24 58+ 09 45+ 04 5119
Thr 8.6 £ 0.8 7.1+23 7.2+ 46 10.6 £ 4.7
Ser 126+ 19 57+19 35206 10.6 £ 5.1
Glu 122+ 1.0 134+ 7.1 11.1+ 2.3 12.0+ 3.5
Gly 5.0+ 0.5 4.8 + 3.0 3.2+ 0.6 7.6 3.0
Ala 199+ 1.8 ab 16.1+ 11.8 a 18.7+ 4.8 ab 385+ 17.1 b
Val 3.8x5.0 39£7.1 0.0+ 0.0 0.3+ 0.5
Met 129+ 2.8 a 9.1+8.3 ab 1.0+ 0.8 b 4.2+ 43 ab
lle 10.8+ 3.9 a 4855 ab 1.2+ 0.8 b 0.5+ 0.5 b
Leu 26.7+ 5.2 a 7.8+ 1.2 ab 34+18 b 3.0+ 20 b
Tyr 11.2+ 2.8 a 53.6 £ 47.1 a 238.4+ 29.8 b 204.6 £ 83.7 b
Phe 6.1+1.0 46+ 46 33+1.0 24+ 1.7
Lys 30.3+£ 35 a 7.8+ 1.8 ab 36+ 1.1 b 6.9 £ 3.7 ab
His 13.2+ 9.8 45+51 1.1+£1.0 28+ 26
Arg 91.3+ 128 a 73.0+ 277 a 85.8+ 155 ab 18.3+ 6.5 b
Tau 425.0+ 99.1 810.0+ 195.6 647.6x 174.9 580.5+ 199.5
252+ 3.1 15.8+ 4.0 157+ 25 171+ 5.1
46.1+ 4.5 ab 264+ 7.5 a 32.6+ 9.3 ab 67.3+ 28.1 b
206.4+ 14.4 151.7+ 72.5 338.0+ 32.3 242.8+ 102.6
> D 702.6 + 103.6 1046.6 + 295.0 1033.9+ 205.8 907.7 + 319.4
*Y «hn 6DKS p,. 0.0
4,
C16:0 C18:0 1)
C20:4 n-6 AA  C20:5n-3
EPA C22:6 n-3 [9]
DHA C22:6 0.1% 78 86%
n-3 DHA [20]
0. 3% 83 85%
C204n-6 AA C20:5n-3 EPA [11]
n-3/n-6 83%
08 1.0%
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SR I o X ¢
(Wt %)
bINEs} Mx bIV E s X 6 3MWNE bl NE
Fatty acid
C14:0 0.80 0.19 0.87 + 0.11 1.03 £ 0.19 1.71 + 0.18
C15:0 0.23 0.02 0.25 + 0.17 0.19 + 0.12 0.27 + 0.03
C16:0 15.16 2.12 ab 13.07 £+ 1.15 a 17.23+ 091 b 1651+ 0.79 b
C17:0 1.36 0.20 4.88 + 3.72 1.05 + 0.10 1.05 + 0.06
C18:0 789 0.73 a 6.84 £+ 0.61 a 395+ 036 b 438+ 0.10 b
C20:0 0.31 0.22 0.18 £+ 0.20 0.15 + 0.20 0.46 + 0.77
C16:1 n-7 0.75 0.26 0.78 £ 0.14 0.68 £ 0.09 0.83 + 0.04
C17:1 n-8 0.66 0.75 1.48 + 2.40 0.08 £+ 0.15 0.33 + 0.52
C18:1 n-9 255 0.85 a 223+ 0.42 ab 1.74 + 0.17 ab 127+ 015 b
C18:1 n-7 1.70 0.19 1.78 + 0.38 3.68 £+ 0.17 2.38 + 0.17
C20:1 n-11 0.20 0.40 1.39 + 1.60 0.42 £ 0.29 0.31 + 0.10
C20:1 n-9 3.07 054 1.19 + 1.26 421 + 254 3.84 + 0.39
C22:1n-11 0.37 0.16 0.28 + 0.21 0.10 £ 0.20 0.10 + 0.20
C22:1 n-9 0.40 0.24 0.71 £+ 0.40 1.18 + 0.78 1.07 + 0.35
C16:2 n-4 0.00 0.00 0.78 £ 1.20 0.00 £ 0.00 0.00 + 0.00
C18:2 n-6 0.40 0.13 0.61 + 0.17 0.07 £ 0.13 0.52 + 0.10
C18:3 n-3 0.05 0.09 0.00 + 0.00 0.19 + 0.39 0.00 + 0.00
C18:4 n-3 0.15 0.18 0.00 + 0.00 0.00 + 0.00 0.00 + 0.00
C20:4 n-6 1355 1.15 a 701+ 154 b 3.59 + 056 c 3.17 £ 050 c
C20:4 n-3 0.28 0.05 0.40 £ 0.14 0.00 + 0.00 0.27 + 0.04
C20:5 n-3 9.76 0.46 a 1590+ 155 b 2273+ 2.00 c 2132+ 055 ¢
C22:4n-6 3.47 0.82 1.54 + 0.37 0.73 £ 0.50 0.76 + 0.46
C22:5 n-6 0.94 0.03 ab 120+ 042 a 0.57 £ 0.14 bc 049 + 0.11 c
C22:5n-3 296 0.12 a 2.57 + 047 ab 184+ 071 b 221+ 0.21 ab
C22:6 n-3 22.17 0.85 23.52 + 2.67 24.01 £ 0.16 26.11 + 1.81
Dimetylacetal
C16:0 0.61 0.23 0.64 + 0.49 1.10 £ 0.12 0.69 =+ 0.25
C18:0 461 1.29 423 + 2.26 1.95 + 0.34 2.34 + 0.91
others 5.62 1.59 5.67 + 0.99 7.54 + 1.17 7.59 + 0.88
Saturates 25.75 2.73 26.08 + 2.13 23.60 £ 1.30 24.39 £ 0.46
Monoenes 9.70 2.45 9.84 + 1.99 12.09 + 2.80 10.14 + 0.53
Polyenes 53.72 2.05 5353+ 261 53.72 + 1.81 54.86 £ 1.24
Dimetylacetal 521 151 4.88 £+ 2.65 3.05 + 0.44 3.03 + 1.16
n-3/n-6 193 0.12 a 415 + 0.61 a 1005+ 1.81 b 1020+ 1.35 b
*Y <hm 6DKYsp, 0.05
2)
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n of Biocompatible PolysaccharideNanosheetsCarrying Cycodextrinsand Their
Controlled Release of Fragrance Compounds
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Shoko Tsuchiya Atsushi NakagaviaShinichi Koguchi®S Takeru I1to*S, Masashi Higuchi?*%and Yosuke Okamui&->
1 Course of Applied Science, Graduate School of Enginegiitigyo/Nano Technology CentéDepartment of Chemistry, School of
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CD

b-CD

[ Abstract]
We herein propose a freestanding biocompatible chitosan nanosheet carrying cyclodextrins (CD), and
evaluate their controlled release properties of fragrance compounds €.g. linalool as a model). The
CD-conjugated chitosan nanosheets were successfully fabricated by a combination process of spioating

and cr os sl i-dighenyingethane disbcyadaie 4h fact, we demonstrated that the b-CD -conjugated
chitosan nanosheet can control the volatilization of linalool for a long time in the open evaluation system.

[ Key Words]
Polymer nanosheet, Chiosan, Cyclodexirin, linalool
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rt, 15h FITC
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Investigation of phosphorylation targeting inositol derivatives

% 1) 1),2)

% 1) 2

Yuga Shibuya® and Shinichi Koguchi?
Institute of Advanced Biosciences, Tokai Univer$itiepartment of Chemistry, Tokai Univer&ity

[Abstract]

Phosphorylation of inositol derivatives is the one of the most important reaction in synthesis of inositol
phosphate compounds. Hence, a efficient way to enable the production of phosphate monoesters from highly
functionalized precursor alcohols is, highly desired. In this study, various phosphorylation methods were used for
inositol derivatives. As a result, it became clear that the phosphoramidites method was the most superior during
the synthesis of inositol phosphate compounds Furthermore, it was revealed that this method is an excellent
method for phosphorylating compounds with various protecting groups.

[Key Words]
Phosphorylation, Inositol phosphates, Phosphoramidit®ialkyl Phosphoryl Chloride, Tetraalkyl diphosphate

OH
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HO OH 10-camphorsulfonic acid, DMF
> o o
HO\“ 'l'OH 2) NaH, PMB-CI o
PMBO
PMBO

OH

DIBAL-H, CH,Cl,

o
PMBO
myo PMBO

OPMB

TPDN
(6,8,9-tris((4-methoxybenzyl)oxy)-
5 3-phenyl-2,4-dioxabicyclo
[3.3.1]nonan-7-ol)

Scheme 1 TPDN
6,8,9tris((4-methoxybenzyl)oxyB-phenyi2,4dioxabicyclo
[3.3.1]nonarr-ol TPDN TPDN
(Scheme 1)

8 2024 3
58



(Scheme 2)
TPDN
i
1) Phosphorylati -
o oH osphorylation - o o/p\ oR A .
(o] o OR I
PMBO PMBO R'O—P—CI
; ; |
PMBO PMBO .
OPMB OPMB OR 1}
R—OH ——————— 3 R—O—FI'—OR'
Inositol derivati B
nositol derivatives oH ase OR'
HO OH
2) Deprotection B o
Ho™' “IoH I il
o R'O—P—0—P—OR'
\\P/O | | o
RO\ OR'  OR' 0
OR R—OH I~ R—O—FI’—OR'
B
Inositol monophosphate ase OR'
Scheme 2 c
)\NJ\
,
R0” or R—O—P—OR'
R—OH —— |
2 Activator OR'
o
5 ox- Il
—_— R—O—Fl’—OR'
3 .
5 Schem 3 (A)
, (B)
,(©)
2.
(Scheme 3 (A)) 1)
Cramer DMF
[
(Scheme 3 (BfY
3 TPDN DMF
NMR
[3]
1 11 (Scheme ¥

(Scheme 3 (C))

Bulletin of the Institute of Advanced Bilosciences, Vol. 8, March 20 24
59



Table 1

o OH
1}
Bn0—||>—C| HO OH
1) OBn ,NaH, DMF BnO—P—0—P—0Bn o
[o] OH - W “, | | I
o 2) TFA/CH,CI, 19:1 HO OH OBn  OBn P
PMBO % 0 07 OH > 0-7 o7\ O®Bn
: \P/ o Base, THF, r.t,, 1h o OBn
PMBO N
OPMB Bn0™ ugn PMBO . PMBO .
. PMBO PMBO
1 3a: 1% OPMB OPMB
1 2a
SCheme 4 Entry Base NMRYield (%)
1 NaH 24%
2 t-BuOK n.r.
3 TEA n.r.
4 n-BulLi n.r.
1} 1}
BnO—P—0—P—O0Bn o
[4] | | I
OBn OBn P—
o OH o 0”\ OBn
o NaH, DMF, r.t., 1h o OBn
PMBOM PMBO
PMBO PMBO
OPMB OPMB
1 2a:67 %
Scheme 5 DMF
(LevB )
2-
2) (Scheme b
o o
BnO L' o IPI 0B
nO0O—P—O0—P—O0Bn
TPDN THF I I a
OR  OR \\ _ o
1 o OH > o o7\ n
o \\ o OR
PMBO PMBO
NMR (Table 1) PMBO PMBO
OPMB OPMB
4 2b, R=LevB :nd.
2c, R = 2-Cyanoethyl : n.d.
tert- n
R = 2-Cyanoethyl, o LevB
O)\/\I(
o
(Entry 1) Scheme 6
DMF
67
(Scheme b
8 2024 3

60



3)
NN

TPDN
N,N-
tert

(Table 2)

Table 2

OH

1) Phosphoramidite, HO OH
Activater, MeCN

[ OH > W ‘y

o 2) t-BuOOH Hoo OH
PMBO 3)TFA/CH,CI, 19:1 \\P/o
. e

B \

PMBO nO OBn
1

OPMB
3a
Entry Activater Temp. Yield
1 1H-Tetrazole rt. 44%
2 1H-Tetrazole 40°C 48%
3 4,5-Dicyanoimidazole r.t. 52%
4 4,5,-Dicyanoimidazole 40°C 94%
1- 45
Entryl, 3
HNMR
40 4,5
94 (Entry 4)
1H
45

Bulletin of the Institute of Advanced Biosciences, \ol.

Table 2 Entry 4
LevB 2-
(Scheme 7)
OH
HO OH
1) Phosphoramidite,
4,5-Dicyanoimidazol, MeCN
o OH - W “,
o 2) t-BuOOH Ho OH
PMBO 3)TFA/CH,Cl, 19:1 0\\ _o
PMBO 7N
OPMB RO™ “or
1 3b, R=LevB :63%
3c, R = 2-Cyanoethyl : 83%
Scheme 7
3.
TPDN
4,

[1] F Cramer, M. WinteiChem. Bey. 94, 989(1961)

[2] Paul M. Chouinard and Paul A. BartiéttOrg. Chen).
51, 75(1986)

[3] Beaucage, S. L.; Caruthers, M. Fetrahedron Lett.
22,1859(1981)

[4] P. Narayanasamy, H. Eoh, Dean C. Crittrahedron
Lett, 49, 4461(2008)

8, March 2024



A novel system to maintain the norenzymatic detoxification reaction of stresgausing agents with selenoglutathione

12

Y 2

Akiko Kanamor'?
D Department oBioengineeringSchool of Engineering, Tokai University
2Division of Medicines and Drug Discovelwstitute of Advanced Biosciences, Tokai University
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(GSeSeG) GSH
GSeSeG GSeH GSeSeG
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[ Abstract]

Reduced selenoglutathione (GSeH) is highly reactive but unstabléhe other handhe oxidized form
(GSeSeG) is very stablecompound and is easy to store and transport. In this studgptamed new
informationthat GSH activates GSeSeG in a-eomymatic reactioto producesSeH. These findings anseful
for constructing administration methods to use GSeSeG as a prodrug and utilize the reactivity of GSeH for
treatment and preventidn,expand the scope of practical applications of  high antioxidant capfa@ifeH

[ Key Words]
glutathione, selenoglutathione, glutdnione Stransferase, norenzymatic reaction antioxidant capacity
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Effect of progesterone on Gainflux in Human B-lymphoblastoma cell line, Raji

Soga Yamada, Shino Ohshima, Yoshie Kametani, Takashi Shiina
Division of Pharmaceutical Sciencésstitute of Advanced Biosciences, Tokai University
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B Raji P4 voltage-gated ion channel Kv1.3
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Raji  Caz* influx PAP-1  Ca?* influx
Raji P4  Caz*influx

[Abstract]
Progesterone (P4) is a steroid hormone which suppresses tumor cell proliferation through various signaling
pathways. While P4 is a powerful candidate of anticancer drug, the molecular mechanism is complicated and
difficult to identify, and the detail has not been clarified yet. We aimed to clarify the molecular mechanism
based on the Ca2+ related pathways. Because Kv1.3, a voltage -gated Potassium channel, is involved in the
target of P4, we compared the effect of an inhibitor of Kv1.3 named PAP -1 (5-(4-phenoxybutoxy)psoraleon the
Caz* influx induced in Raji, a B  -lymphoma cell line, stimulated with ionomycin, with that of P4. As a result,
we found that P4 significantly suppressed the Ca 2* influx of Raji dose dependently. Meanwhile, PAP -1
showed the tendency to suppress the Ca 2+ influx, but the effect was not significant . These results suggest
that P4 might suppress Ca 2* influx of Raji using some additive signaling pathways different from
voltage -gated Potassium dependent pathway.

[Key Words]
Progesterone, C# influx, Kv1.3, inhibitor, cancer
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Elucidation of fluid dynamics within the diapause pupa of lepidopteran insects on day 9 of pupation
using Magnetic Resonance Imaging

12 13

Ikegami Shofe?and Kagayaki Kurods®
1 Course of Science and Technology, Graduate School of Science and Technology, Tokai University
2nstitute of Advanced Biosciences, Tokai University
SDepartment of Human and InformatiBaience, School of Information and Technology, Tokai University

Papilio Xuthus
Magnetic Resonance Imaging, MRI
Diffusion Tensor Imaging, DTI Apparent
Diffusion Coefficient, ADC Fractional Anisotropy, FA

[ Abstract]
To investigate tissue changes within the pupa of holometabolous insects, Apparent Diffusion
Coefficient(ADC)and FractionalAnisotropy(FA)  analysesbasedon OffusionTensorimaging(DTI)of
Magnetic Resonance Imaging (MRI) were applied to  Papillio Xuthus . In addition to morphological
structure, dynamics of tissue fluidsinthed orsal vessels, nalpighian tubules, proboscis, and
compoundeyesvererecognizedprovingthatthe DTltechniqueusefulforrevealingthetissueschange
within the pupa.

[ Key Words]
Magnetic Resonance Imaging, Diffusion Tensorimaging, holometabolousinsects, pupa, metamorphosis
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Investigating the Neural Mechanisms of Reinforcement Learning with Shortand Long-term Intrinsic
Rewards Using Electroencephalography

Hiroki Kurashige, Ryosuke Yamada
School of Information and Telecommunication Engineering, Tokai University

[ Abstract]

Previous studies have revealed that animals, including humans, make decisions based on
reinforcement learing and the brain basis of this processing. In this study, we extend this to
reinforcement learning with intrinsic reward. We used model - based methods to analyze behavioral
andelectroencephalographicdataobtainedfromindividualsduringamazeexplorationtask .We found
thattherewasareasonable correspondence betweenthe estimatedreinforcementleamingparameters
and the individual's curiosity characteristics . Moreover, it is shown that the brain activity
responses to each situation  is predictablefrom  the estimated short - and long - term intrinsic and
extrinsic reward -related latent variables

[ Key Words]
human brain, electroencephalogram, reinforcement learning, intrinsic rewards, curiosity
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r=-0.319, p{unc)=0.22814 r=-0.348, p(unc)=0.18642
o7l sl
0.6 o ‘ 0.70
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' : 0.45 -
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embracing curiosity embracing curiosity
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. "
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© 05 . ) ®025(__ - ®qg20 7
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SRR HNE it
1520 253.0354.045 1.52.0253.0354.045 ' 1.52.0253.0354.045
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0.40 - 08| 0.35] - '
035 . .. /-,-/-/:/ 0.7 0.30 T
L0301 5 0.61 =025 - - :
0.25 — © 05 T o 0.20) ~ .
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5 1 5
5%
Al +a(r™! + yQ* (st argmax, Q"' (s%.a)))
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¢' = softmax(QF)
at ot
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[1]
o ¥
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0.4 . 0.8 8'? /
o =~ 0.7 2 : '
0.3 L 0.6 © 0.6
L . . 0.5 0.5
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06{ - : 0.35 . 0.30
w o = 0.30 : o 0.25
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0.40 o 0.8 0.35 '
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RStan (v2.21.8; Stan

Bulletin of the Institute of Advanced Bilosciences, Vol. 8, March 2024
77



AFz, room[100 - 300ms]

AFz, action[-200 - Oms]

AFz, move[100 - 300ms]
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0.10 0.10 0.075
0.05 0.050
+ + 0.05 0.025 ﬁ
0.00
0.00 0.000
-0.05 -0.025
— e —-0.050
o} e . -0.075
5 ~015 -0.10 -0.100
g Hs Hs Hp H—H AH Hs Hs Hp H—H AH Hs Hs Hpn H—H AH
c
o Fz. room[lOO 300ms] Fz, action[-200 - Oms] Fz, move[100 - 300ms]
[7)] 0.15 0.15
(%] 0.10 '
S 005 .10 0.10
@ 000 0.05 0.05
+ —0.05 0.00 0.00
© _o.10
Q " -0.05 —-0.05
£ -0.15
= -0.10 -0.10
"06 5 Ha Hn H- H AH s Ha Hn H— H AH 5 Ha Hn H— H AH
0
% Cz, room[100 - 300ms] Cz action[-200 - Oms] Cz, move[100 - 300ms]
‘S 020 0.10 oS
= 015 0.05 0.10
L o.10
(@) - 0.00 0.05
S 005 * | i
g 0.00 : 0.00 + +
= -0.10
g —0.05 015 -0.05
E He H, HMp, H—H AH ’ Hs Hs My, H—H AH Hs H, Hp H—H AH
17}
@
Pz, room[100 - 300ms] Pz, action[ -200 - Oms] Pz, move[100 - 300ms]
0.15 0.10 0.10
0.10 0.05 g'gg *
0.05 0.00 _0:05 *
0.00 —0.05 -0.10
— -0.15
0.05 010 o
Hs Hy Hp, H—H AH Hys Hp H—H AH Hs Hy Hpn H—H AM
L
H-H AH err  con
100ms 300ms 200ms Oms
100ms 300ms
5% 95%
Development Team, 2023)
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2) EEG

EEG (06AFzbd,

H, H, H, err (=H —-H) con(=AH)

EEG

err con EEG

err
Pz

caon

Pz

[15]

EEG

[16-18]
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