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(Review) Physiological functions and applications of human relaxin-2
belonging to the insulin superfamily

VAR, FRAER Y
BRI R Y | R e e R 5eT 2
Yuri SatohYand Kenta Arai'?

1 Department of Chemistry, School of Science, Tokai University
2 Institute of Advanced Biosciences, Tokai University

[(EE]
b TF 2 (HRIX2) 1E, 725 2 ROKRY T F R (A8 - BE) MR T A L FAEM
TR END 2DV ANT 4 FIERICL > TY 7 Lie~T u ¥ A ~v—BIO_TF R LE
ThH %o HRIX-2 13, IHRAPEDPEE Z LIRS DASRD AT AEREITIN A DA, T = PIRE,
SREZE, NAHE, B, BRI EOZRRRBITT 2 FBRR S iR S Tl . 2ot
PAEITEEI IR E > CD, Z ORI T, HRIx-2 Ofd, FEHE. 1EBRIGH. (LA RICREY
B UTFEORFFEEAAI OV TR T 5,
[Abstract]
Human relaxin-2 (HRIx-2) is a heterodimeric peptide hormone, in which two different polypeptide chains
(A- and B-chains) are cross-linked by two inter-chain disulfide bonds formed between cysteine residues. In
addition to the original hormonogenic function of dilating the birth canal in pregnant women, HRIx-2 has
been found to have pharmacological effects on diverse diseases such as heart failure, endometriosis,
scleroderma, infertility, renal failure, and diabetes, swiftly increasing the market value of HRIX-2 due to its
high expectations for the practical application as a peptide-based formulation. In this review, recent research
trends related to the structures, functions, clinical trials, and chemical synthesis of HRIx-2 are outlined.
[Key Words]
peptide hormone, drug discovery, chemical synthesis, protein folding, therapeutic trial
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Development of anti-thrombosis drugs based on the inhibition of the interaction
between PDPN and CLEC-2
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[EE]

Bx BB LU, M/IMREZZHA CLEC-2 O podoplanin (PDPN) #5A M2 X, PDPN |2 X 5 I/ IMkiEMA L%
B <—BEDILEMOTUIRIER L, ~ U ARTFIRIRET VCIME LT, Ll ZOLEwRAciIfn
BRIERIZR Do T, ZOFRETRUIGER, TNODLEYREIT VT I 3T EOIRYESY
A b ILICHRIICRAS D T L AR kT, —F, BTG X 5 /MO DR BBE 1TV,
HCAYBECRT HILAYIT & DRI LI MRS 5< 2 L 2R L, SHIIALAY
BLYA b II & OMBEERAOFEZH LML, THUIE SO ULAITSEERITV, T b I ~0fE
AHBIET SEHRERZEE LT, U — MeAWomEsEs Bisd,

[Abstract]

Using a deep vein thrombosis model in mice, we have assessed the effectiveness of our antiplatelet
compounds that fit to the podoplanin (PDPN)-binding pocket of CLEC-2 molecule in platelet, thereby
preventing platelet activation by PDPN. However, the compound could not attenuate thrombus formation
in this model in any trial. Investigation of the causes of this ineffectiveness revealed that the
compound was sequestered by serum albumin in the blood, specifically, on its drug binding site II.
Meanwhile an electron microscopic analysis of the platelet morphology confirmed that the compounds
inhibits the stage of activation rather than aggregation. In the next stage, we will clarify the
in—depth bonding interaction between the compound and the site II, and based on this mechanism,
chemical modification will be made to the compounds in order to diminish albumin binding.

[Key Words]
Tumor metastasis, Thrombosis, Invasion, Platelet aggregation
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Analysis of the effect of monosaccharide-modified glutathione derivative
on the concentration reduction of contact dermatitis causative agents
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[EEF]
BEGEAIE LS SIS TV D AT A Y FT Y U (MYBLXOAF LV aa Al YF T
J U (MC)L, Bz fE R DFEIN & 2 D AEND 5, AP CHDH 7 NV2F A4 (GSH) s
I £ 2 RIEBEFAL DREN B DI, y-FINE IV hT U ARTFZ—P(-GTPNZ L DD LD .
GSH DA & O HFRITARS TIEAR, Fox 13 M B I BH%E L 72 y-GTP i a9 % BuEEsf GSH
FHERD MIIMCI R FEAR TR A T L, IBRIE~DOJSHBMIf 2 L2 A LT,

[Abstract]

Methylisothiazolinone (MI) and methylchloroisothiazolinone (MCI) are widely used in cosmetics as preservatives, but
may induce contact dermatitis. There are reports that the administration of glutathione (GSH), a potent antioxidant
molecule in vivo, calmed inflammation derived from MI/MCI. However, GSH is not easily supplied from the outside
world because it is degraded by <y —glutamyl transpeptidase (y-GTP) present on the cell surface and in the
bloodstream. Therefore, we analyzed the reactivity of GIcNAc-GSH, a monosaccharide-modified GSH derivative with
y-GTP resistance developed by us, to MI/MCI, and found that it lowered the MI/MCI concentration in the same way
as GSH. It can be expected that GIcNAC-GSH should be applied to therapeutic agents for contact dermatitis.

[Key Words]
glutathione, contact dermatitis, gamma-glutamyltranspeptidase, methylisothiazolinone, methylchloroisothiazolinone
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R X512, GSHEMIUMCHEIHGEIZ B L TRk
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HDOEEZ BN, £IT, CI8U 7 L% - midik
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X3 70412 +GSH (A) F1=l GlcNAc-GSH (B) REiA:
D UV ARIR L D#EHZEL
A, BEEIERFREITO RISERYIDEREI LA RS-,

(8) HPLC |Z & AAARART

E—27 1, 280nm (81 DB A IE L TR
L7z, FTSCEMEE RS LA Ef#Tc LY MI
LU MCI OFEHNTE 27~ 7-1%. MIIMCI |2 GSH
F721E GItNAC-GSH NN 2 TRt S R7- V1R CRit
INDE—7 DIELEZ T LT, TORER, &
HHDOKINETH Ml 7213 MCI EIRHNE DS
THE=Z I3 mHInT, QUV A7 hrod
HE TR LNREREBRET 5 Lkl MIMCI
FEPMET L2 & &= (R4), £72.GSH &
DT GIENAC-GSH 2RI L7250, B

— 7 DFEREN B RS IR D 5+ DIRAEWM T
b EHESNT, St%, RIS AR ORRL

IZOWNWTE IR EED B TETH D,

3. BE
AWFFE I E IZBA%E L7= GItNAC-GSH 1%, y-GTP
(2 X DIk U TIP3 57280, AR
WCRIHEET 2 LHEI S D, 7, T4 —
FEOPRIRITHERF SN QD DD, GSH ZAilitsE &
U CHIFT 221053 2 BUSHEDIR F Mg & S
%, T b, y-GTP LHAEI L7147 T GSH %38
T DRERIL, v AX U T EOFIT LV HpEEAT
TNEF A L HRE R L LRk LIZ< W
 GIcNAC-GSH ZFII 9% & & 3 T & FIClERIEE
§1£ETﬁ“%>T BEMENN S B, LL7RAN 5. MIMCI
FAITIEENLUSTH Y | BER OS5
%}Eﬁé%gwm \, TD7=8, GIeNAC-GSH (34
bR R DA TR - TRREE L L CHRET 2 & &
R DOID, LIehi-> T, BEHEM 7 V2 F A a8k
I%. GSH M5 T 2 AENOHFILE-HD > H
MI/MCI DEEFELLISMNT & FERERIISUGR DN % 1]
EEEAEREEAE VDI TH B,
WDOAT v 7L LTIE, BN E W54 T
GIctNAC-GSH @ MI/MCI D 1S tfﬁ%%b%nfm“é
TP, WINHEOBRENLE /25, 1@H, GSH O
[N% ﬁ*f YR —2 25 5(DDS)IZ BV T
y-GTP IZ K 200k % b <Tetd, VR /%A/\ODHA
ﬁﬁméné VAR Y —LOVERN L, LAY
TEPER JOEASR, & HIZURY — LREUC L E Y
VIR SeaL AT a— L Aiyh‘éﬁ%focr 7NN
BITEAICH T 2B EaNELD, ZhigxL T
GIcNAC-GSH 13, Efn EAIZIA éﬂﬂ\éﬁm’f
M U TS ST A E -5 F
HEREATE L L THEL TS, GItNAC-GSH %V

Ry —MEHAEPIF Y U T
7 (A) (B) (C) ST OREICELSETNTH
FasULDH " f+GsH I+ GlcNAc-GSH OYRE D ATREMEDNE & A U7

MCl | o Wb Th D, F7-. flaiEoE

% 100 [ Mi # 100 LS
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Individual differences in engrafted lymphocyte subsets and T cell infiltration of tumor-bearing
humanized mice in different donors

W KH2, s EE0 | 4 e
DRSS TAEARRE, 2H0 A A7 ) B R,
DA SRR IR - DR ATIE

Daiki Kirigaya??, Yoshie Kametani??, Takashi Shiina”?
DDepartment of Molecular Life Science, Tokai University school of Medicine,
2Tbkyo College of Biotechnology;

9 Division of Pharmaceutical Sciences Institute of Advanced Blosciences, Tokai University

[EE]
25 Te b IL4 2EATHEEMERE~< Y R « NOG-hIL-4-Tg it + PBMC B2 XV B HHRDATF
MERF, DURUSRRD IgG FEAZFHET D, APBETIE, b MuEHIaoEE~ v A ~04%5 K ONER~
DI EEENBIN D 0% HNTT A70IC, BEOLGEHB LR 7a— A FA Y —|T
L BHERY 2 BRT v 7 7 A MENTEAT 0T, £ ORER. BRIZ & - TRiIBR~DAEE R ONEE~DREN
B2V, 20U RAERAWSFECEBIOGIEENRZTHET 2 2 & B TE SRREHEI RSN,

[Abstract]

NOG-hIL-4-Tg, a severely immunodeficient mouse system producing human I-4 systemically, induces
B cell survival and production of antigen specific IgG by transplanting human PBMC and immunizing
antigens. In this study, we aimed to clarify the differences of engraftment and tumor infiltration of
human immune cells derived from different healthy individuals in tumor-bearing humanized mice
using NOG-hIL-4-Tg. We analyzed T cell profiles in the spleen and infiltration into the tumors in these
mice. The results showed that spleen engraftment and tumor infiltration were not correlated with the
PBMC profile before transplantation and differed among healthy individuals, suggesting that these
mice may be used for the evaluation of individual anti-cancer potential.

[Key Words]
NOG-hIL-4-Tg mice, tumor, immunohistochemistry, human CD3* cells

1. [XC®HIC

NaENEN FEBRENV H IAFFERT 3B ZE LTz
NOD/Shi-scid,IL-2 y null (NOG)iZ, T #ifi - B M
Jia « NK #i « ST EO KR K OMSRRHIG « ~ 2
177 — VOB AR A LTV D BEEE A~
VATHY, b Mgz AmSE5 2L T b
DR A LTt M~ T X & L TERRRIC
MAnbinnsg, Lanl, Blisize ~ PBMC 73~
7 A A BB 2 B kHE 2979 (Graft versus
host disease : GVHD)ZFJiE LIEIZES LD D, £

72 GVHD % CD8* T A GifaiE = T M ANE
AL Thl BREEA~EATT 5720, v U AEARATE
~ Bl MR 2 2 A TE 220,

—JF, NOG |2t b IL4 8n a8 A LT-HER
EARE~ T A TH 5 NOD.CgPrkdescidil2r y
tmlSug Tg (CMV-IL4)3-2Jic/Jic (NOG-hIL-4-Tg)
1L 2Tt M4 ZPEAT 5, -4 135 L CD4*
T #HfE (~ L S—T Hif@), ~ & M, NK T il
K S THEA I L, Th2 Mo b, G AT
+25 Th2 %4 R A DO—>TH Y . B4
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ZHERF L IgM 285 IgG ~7 T AAA v F ZihEd
51l,

GVHD DJF[H & 72 % Thi #lilak O Th17 Hildo
TEMHEIZIZ 2 b ORI B 2 %A N 1A
~(FN-vy - IL-6 + TGF-8 - IL-12 - IL-17 - IL-23)
INBE L TR DRI L L 72 5 (2,34, Ll
NOG-hIL-4-Tg 2EEALTWSHE b IL-4 1%, Th2
DSEEREEAHEEE U, Thi Aa-cHma e ErE T A,
Th17 HREOTENE LS — RN S AR )% 4 75
E45[5],

Z 2T, A TN AUBE RN I HEEZERPBMC)
% NOG-hIL-4-Tg (2B L7= b Mb~ 7 2Ot
EIToTER6l, ZOFET, 2O~ v ADMERER
FHOGPERE b DIEFEE TE 5 Z L0V RE S
77, % ZC. WIZ Healthy Donor(HD)? PBMC %
Bkt U=~ o ADVERR Al A T, 2R
T, BAERO PBMC OV >/ "ERY 7~ hOEE
DIENEZE~ T ARV L <ERY 7' > M3
BICE D070, NEGHINRAEZ L 0 TRk S V7@
Bt N BRI Z O FEE T 5 7
EHLNCTEZENEETHD,

% ZC, 838 NOG-hIL-4-Tg |Z 4 4 DF72 % HD
Hiko> PBMC 8 L, Mgz AESE L7 hU »
REROEGE T a— A hA N —THRITL, &5
(SRR Ll 0 IEERE T MR O Je AR
WraiT-> 7T, RO EOFEZTHEL 7=,

2. ik
1) HEHhERE

Leibovitz's L-15 Medium {(Z Fetal bovine serum
(FBS) & Sl 15% & 72D K ORI L7, $£72,
N=U U G Y U DA AR 100 unit/ml & 72
LHEDITHINL, EBIT, HiEA LT b~ A
Z IR 0.1 mg/ml & 725 XN L CZ ks
2 FV 2,

2) [ESHHRatEtE

oS 75 em? flask & FVC PD-L1 &%
Bl 5 triplemnegative FL73 Ak MDA-MB-231
% 37TC CO20%I\ZREE LIz A > F a_—H—Th;
T LTz, Btk B5% #5CC Phosphate Buffered
Saline (PBS) ¢4+ L. 0.5 mM EDTA/PBS T /7
BRIZIR Y AW A  BRIRIC 72 5 £ T 37°C CO2
0%IZRRE LToA v F 2 _X—F —THiE L=~

smin), ESy T 27 THIAZSEAICHA L, Hl
sz 5 Uiz, [0 U 7o 25 L0 (46 7 X g,
5min, 4°C) LCHEAFREL, PBS % 10 ml iz
T HEA67 X g, bmin, 4°C)L7-, HiEEkRE
LTCPBS 1 ml THE L. 5.0X106 cells % 1.5 ml
tube (2B L CiELHfE(2291 X g, Smin, ZEiR) L7=,
FEZBRELTPBS 100u] THREL., 8% 7T
#> NOG-hIL-4-Tg A RIERIZRBHE L 72(29G X
1/2) (Day0),

3) £k PBMC (D5

fEE MR 2D 2 HF#% Dayld) iz, & b
PBMC Z#AH L7, & MEHE 4 40 DRIEZST
Bl 2580 L, A& o=z 2240 Ficoll #
4 ml A7z tube (2 g U E R/ HE831 X g,
30min, 20°C)%1T-7z, mOoBEES7-t b
PBMC i3 % =Y L., Cord Blood-Washing Buffer
(CBWB:5%BSA. 0.5M EDTA/PBS)%#J 40 ml /i
2467 X g, bmin, 4C) L7, E%EkE
L . RBC Lysis buffer®NH:Cl 4.15gDW
500ml:TrisHCl pH7=9:1)Z /12 CHFE L, iy
Hfi(467 X g, 5min, 4°C) L7z, FiExFRZ= L, CBWB
Z 10 ml Nz fRE L, A FHI L7, —ERleo
WTCIE7e—%A FA R —2L D Y ko7 m
77 A NVERRET LT,

4) PBMC & HE Lfigizatt

PBMC @ 9 %5.0%X1086cells/head % PBS 100 1
1 iR L A R R L 7. (29G X 1/2),
t  PBMC Bt KO0 5 HIsEIZ PBS % 500 11/
VECHEENSR 5- L7z, & b PBMC OAEN S 4
M (Day 42N A ZA TV, RS - il - JFFie - ik
PRAHL, LT Lo Ic7a—H A hA M) —i2k
5V U NEROEIG AT L, SRR L A
IHC) Tt k T MO /T 21T -7,

5) ZO—HARAN)—
iz AT A KT ATHREY = A X LT,

Ay ail Uil & BN Uiz, &0 (467
X g, bmin, 4°C) L C E{E#FrEL, RBC Lysis
buffer &Nz THRE L, 098467 X g, 5min,
4°C) Uiz, HE#EFRE L, CBWB % 10 ml /Il 2 S8
L. ez s il U7z, SHEI L 7 ligiiiao 5 5 5
X 10 5cells % Fisher tube (Z437% L, izC577fE (1000
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nAOEE Clone RERFET Cat.No.
for FCM
FITC anti~human CD3 UCHTI1 BioLegend 300406
APC anti-human CD4 RPA-T4 BioLegend 300514
Alexa Fluor®700 anti~human CD8 HIT8a BioLegend 300920
APC/Cy7 anti-human CD19 HIB19 BioLegend 302218
PE anti—human CD25 BC96 BioLegend 302606
Pacific Blue™ anti—human CD45 HI30 BioLegend 304022
PE/Cy7 anti-human CD56 NCAM16.2 BD Bioscience 335791
PerCP/Cy5.5 anti-human CD279 (PD-1) EH122H7 BioLegend 329914
BUV395 anti-human CD274 (PD-L1) MIH1 BD Bioscience 740320
Pl SIGMA P4170
For IHC
anti-human CD3 PS1 NICHIREI BioSciences 413241
anti-human CD4 1F6 NICHIREI BioSciences 413181
anti—-human CD8 4B11 Leica Biosystems NCL-L-CD8-4B11
HRP anti-mouse IgG Polyclonal NICHIREI BioSciences 4987780820096

SERINEERTHEALETRTOHIAFRY Propidium lodide (PD®D clone HE RV ELEIRFETT, H40O5 FS(Cat
No)Z&RLT=, Pl (XIEHBREZE EE LA DHIRET 1= HRALT=. IHC O RiAELTIX, —FdiENLT
TIADT=H. A—DILDEAL V-, HFAZHI(L BD LSRFortessa™ THRHAIRFSKED LD ZEERIL  EHEH
LB & compensation ZEEEL TREDFHEEZEFEELT-,

Xg, 5bmin) L, HEZRELE, 7a—%A A
kU —THWHiAZ[E 1for FCMIIZR LTz, %
SRR UA 2 AT O B U CifE (15min,
40 L, 7ILF U 7 A PBS &M%, im0y
Bt (1000X g 5min) L7z, Fi&E#FREL, CBWB %
200 u 1 INASRIE L, A v o= 2l L Gl Zalie L
7=, =0t BD LSRFortessa™ (Becton Dickinson
and Company,NJ,USA) CHIE L. fi#TiE Flowjo
(Becton,Dickinson and Company,NJ, USA)% F\ >
o7,

6) IHC

HC THWhURZ[E 1-for IHCHIIR LT, &
L (BminX 3 [A)T/RT 7 ¢ U EFRE L, FrkT
4 ) —/U3min X 4 [0) CHFROHAKFIETT>72, it
KGMIn) C=4 /) —VEERE EART 7 A B
RIS LR pHY % HVW = HURHRTE HALEE(120°C,
20min) #17-77, ¥EE(0.01M PBS 3min X 3 [E)#%,
IR~V A% 3 2 —PHLER(0.3% HoOo A Z /) —
JV 10min) #4757, $E%(0.01M PBS 5min X 3 [7])
. 71 v 7 (1% normal goat serum ZHkIC

ML TR T 30min) 217V, —IRPURZE FikE
(ZEHN LR R C 60min SOhs S 7, BEEH0.01IM
PBS 5min X 3 [E)#% ., HRP ¥ — Uk uiAZ k0% i
AL CTHE T C 30min SUS SH72, BEE0.01M
PBS 5min X 3 [7)#%. DAB(3,3"-Diaminobenzidine)
2L DFEAEFTV, Fik(Bmin) T DAB ZFRE, ~
~ h VU TR AT T, Bilkath, L
% 5min) 21TV, Rk 4 / —/{3min X 4 [F])
THUEEOBIAKZ4TVY, F3 L2 (8min X 3 [A) T

1o7, Ya~l 2 — W EAKITE AL TER
TR L, BEEE(KEYENCE BZ-X710) Tt
1To77,

3. #ER

1) ERJU BTy DEIE

4 40 HD fEiFHFHRL OB L7t  PBMC
DY ERTa 7 A NEFR NTR LT, B 2
K, 24 THLHD, FHZT 07 7 A MTRER
fErRE S 2o,
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=2 M EFFRE) N\ TOT7AIL

Healthy

CD45(%)/

donor(HD) FECF) MR Lymphooyte CD3(%)/CD45 CD19(%)/CD45 CD4(%)/CD3  CD8(%)/CD3
HD1 22 8 96.8 64.9 7.78 77.2 15
HD2 24 8 99.9 81.9 4.27 52 43.9
HD3 27 X 98.8 51.7 4.8 67.4 20.6
HD4 29 E) 98.8 63.2 10.8 63.8 28.7

AMETHEORVCMBRDFERIZSIH AW - MEINDEHEEMN R NIRRT T VD EEE
KL= UK TOT774 )L, FRELT-EFPBMCH D CD45 #HfA(H MEK). CD3* #HAE(THIA). CD19*
MAa(BHARE), CD4* MRE(~JL/N—THAE), CD8* MIRRGHRISE M TH)Z &S —FADE &%) TRLT=,

#3 HEEMENOG-hIL-4-TeD EfEMBB R N IEEFOEr) /BT 0774/ )L

TIRES dzl::::é) Ree iR B (cells) Lfn'?:fﬁi,/te OD3(%)/CD45 CD19(%)/CD45 CD4(%)/CD3  CD8(%)/CD3
mo1 HD1 9.8.E+07 63.9 62 37.9 50 49.9
mo?2 HD2 1.7.E+07 498 414 58.6 86.5 12.4
mo3 HD3 2.0E+07 12.2 14 84.8 89.6 3.49
mod HD4 1.7.6+08 83.9 99.7 0.22 493 94.9

FRALE-ZHMEFHKOEEZEMEY D RDEEMBEH RN/ TV bDEIEERLT-,
Yo TOT7AILIERIERRRICE ST —FRDEIE %) TRLT=,

Zh 6o HD #3kD PBMC ABAE LI=~ 7 2D
(el L Il =l NUINERS5 =i o ) 2 e
[ IR Ui, igdiarto e s EiEin, 7 m
—A R A RY—TY LBk — FNORIEDON,
t k CD45 FiiAsatEiuoEliAs & L TR L, &
I~ T#ifEi% CD45 77— FNOHIIEON, & ~ CD3(T
AT E IR OES & LTEIIL, ~ 3T
FHRQ & A ENE T MileoElai:, CD3 7 — kN
DHIFEOW, & b T iz CD4(~L ST Hifie) &
CD8(GHEaEE: T A HUAG S iaOEIA & LT
B U7-, HD1 Bfli~ v AT, MsicAESs Lzt
R BRD D H 62 % T HTH Y . B AT
37.9 %474 L Cu iz, HD2 - HD3 i~ 7 A Tl
BfilaoAAER 03 m < A8 Lz TR £ < A3
JWN—T i ChH -7, £7-. HD3 Bffi~ 7 A Tlx
84.8 %3 Bfifd CTH~7=, HD4 Bfi~ 7 ATl
AELTZE R LSERDFAEN TR TH Y, 2D
RAEDHIBUEGEME T A CTh -7, ZDEIHIT, &
Y UNEROAEFERIT U AEERERH Y . JTD

PBMC Dl & OBEME I S -7z,

2) BHEA~D) N

[ anti-human (ah) CD3* a hCD4+ ¢« hCDS8
PURIZ L BYetafER %X 1l2R L7z, HD1-HD2 -
HD3 B~ 7 AT, BEHRN I el g a s i
7z CD3 [t AT 7= ) ORI
72<, & N THfEORIEHIH STV D Z &R
X7,

F7=. CD3 i CThH 5 T Milldo < 23 CD4
BRI CH Y .~ ST M CH D = & A S
mEIpote, —J5, HDA B~ U A ClE, Mgk
MIZ CD3 stz <. & T fifaoiziH
DTUEL TS Z e, £o, £DFRE
75 CD8 Bt T v | Ml ErE T Ml CTh 2
ZEMHLMNE IR oT, ZOYEFERIT, BAERTO
PBMC DV L 3Bk7 07 7 A L &I ZEEHEN 27>
7208, B CAEAE L= b T HlRoOEE LR LT
Wz,
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mo1 mo2 mo3 mo4

1 NOG-hIL-4-Tg [EHE~DE T #HiZHE

HC [k ZIEBA~DE T HIEBEDARITFERE TRz, 24 ZI& KEYENCE BZ-X710 ZfL iz, EERD R
(X 100um THB, BEEDOIEMA(L. ahCD3 A TEREINI-HFELaCDS HilAH LU ahCD8 A TEREINT-H
ADLIBN—HL=15FERL TS, BifIZlE. SSIZZOEAEERL-BEEEZ R -, #ZRD BRI D

DA EEL-RBENERESND,

X2 NOG [etEREIRE~ I R FEBEADEL T #ia;SHE
aCD3 A% AL = HC [CRBIEBADEN T HiaBEDfEIERE R, ImEEAEIEIR 1 ERLTH S, 2R

DEADELZESSIHEALI=ONERIDRTHS . £<D T HRBILBEEFIUFAMITHFEL TS,

Bulletin of the Institute of Advanced Biosciences, Vol. 7, March 2023

19



4. B8

ARFZETIE, 88 NOG-hIL-4-Tg (25722 HD
kot b PBMC #B4EL T, ~ v AWliEHo Y
YR T N OEGEERZE U L EROIRH
DIEAZEDHEER, e PBMC O a 7 7 A L&
BERHMED 8 D sl AT,

ZORER, B b U L SEROAEBEOEIEIHEAZEN
HoT-H, BAERTO PBMC OEIE & IEOFRIITA
SR 77, HD2 123U Tt PBMC Tl T
FaDEG A B ME 2R Lz, L, ~ 7 AR
HCliE B MilRoBEIEO TR E -7, F7-. HD4
IRV TH PBMC T T D 9 B, ~Lbs—T
OB @ T=DS, ~ U A g ClIMa s
P T HITROEIE A EmD T2 D&MD, oD
PBMC T T #HaOEEE < Th~ 7 A g~
BT T S 7V AREENE 2 B, A
EOFERTIE, B0 GRE b LBk~ 2 i
fig~DAE N EMEN 2R LTz, B0 PBMC (1
~ 7 AR LBV ATREMESE 2 5D 03, Riiddk
ZENT, HERHDNTOWTH LN T HHLE
WD,

THC DFEFR L0 | JEBEA~OIEERE U Bk
FI7iZiI37e <, Fio, FEBIIRE L7z T Ablai e
gz Li-e b THlOEIS O L FHE LT
Ve, 1lF PBMC #84E L7t ME NOG <7 A
T
[} 2lioRr L=k 9ice b T fifassiiert gz s
o, Ziute MENOG ~ 7 ATk GVHD 733
JET 2720 ThD, LL, A~y A TIHZMEI
HlEh Tz, ZoZenb, A~ ATidt b
IL-4 (2 &0 Mt il Sh s 52 5
b,

—7J7. HD4 B~ ATld, b b T AfEssizE
LCEY, ZO5EMIREEM T fMldTh o7z,
HD4 B~ 7 A CIXAnb s O s - A=t
T MRS < AFEL TV, Ziud, EEikien~
7 AT
B L7=Z L6, HD4 @ PBMC s AR5
DRE A S 72 < THIRGHIR L TR LT
DHAREMEDE 2 HiILD,

L EOFER NS PBMC D7 a7 7 A )V~ A
~BIHELT=-DHD Y L 8ER7 1 7 7 A L OfEEXRE
HEAS R < FERIRAEC B AIAME 42 HD fEiR
& ARSI T AR S5 HD IR 35 = &

WIEONE IRl TBEAZE Y o EROFIEIT,
RO M T MifEOE S L FEBE LTV e,

ZOFEBRIE, A DTSER OGRS A A Tl
T B IO DR 2— 2Dk & 72 0 152 AR
TN T,

5. §55R
R L MENOG-hIL-4-Tg ~ 7 A2\ T, A
sy EE T A OEE OTUHE & FEESERE~DIRE D
FREEN RP—IC L 0 Bl = LAVRENTZ, A%IX
R —5A 150 L THER IR & O BHEMECH A A
FNDOZIRAZADNTH NI T B TETH D,
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(Review) Antioxidant effects of herbal tea from yacon leaves in Japan
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[Abstract]

Yacon is a crop originally from the Andes region of South America, and its tuberous roots are the major edible part.
Occasionally, the yacon leaves have been used for herbal tea as a health-conscious food in Japan. Most of the leaves
become unused waste during harvesting the roots. Recently, the antioxidative, anti-diabetic, and other health beneficial
effects of the leaves have been studied. It is important to consider how to further utilize unused agricultural resources. In
this review, we present our efforts: especially on 1) antioxidant effects of herbal tea leaves from yacon, 2) polyphenol
contents and antioxidant capacity of the heated yacon leaves, 3) characterization of the leaves from four domestic yacon
cultivars and an original Peru line, and 4) optimization of hot-water extraction for yacon herbal tea leaves.

[Key Words]
Yacon, Smallanthus sonchifolius, yacon leaves, herbal tea, antioxidant
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Crystallization and preliminary structural analysis of pyrroline-5-carboxylate
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[EE]

RO E T Y L5 LR R TR (PSCR) L EIGE « BE Ry - Xa U R AR DB
ISR TREZ A R T D, 4720 T 5 Pyrobaculum calidifontis 33 2 O%, Sulfolobus tokodaii 7> PSCR
BT & T &, HEERERT & H AOIC pET XY X —|J8n 7 n—=1 7 %4T-7=, P5CR % 21—
R 53574 PCR THilE®, &2/ \VBERBHART X4 —27 A —a L, KiGE BL2L #ka VT
PSCR a1 D¥H AT -T2, Z DR, NADYEAAME PSCR L2 A dWER OB ATRE CH T, B
DOfbAbEIT > 7 fER, P calidifontis © PSCR T X #REHTIERII M U7z BB ZefEin MG D=7z, X#H]
TEBREAT -T2, TORE, 2.86 A HfFRET — 2 ODEUSNTE 1=,

[Abstract]

The highly stable pyrroline-5-carboxylic acid reductase (P5CR) is a useful enzyme that can be applied to the
development of a high-yield, high-optical purity L-pipecolic acid synthesis method. The PSCR gene was found in P.
calidifontis and S. tokodaii, a thermophilic bacterium, and was cloned for structural and functional analyses. The cloned
gene encoding P5CR was ligated to a protein expression vector, and expressed in Escherichia coli. Thus, an enzyme
with PSCR activity was produced. Upon crystallization, enzyme crystals suitable for X-ray diffraction were obtained.
X-ray diffraction results yielded approximately 3 A resolution data.

[Key Words]
Pyrroline-5-carboxylate reductase, L-Pipecolic acid, Thermophile, X-ray crystallography
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I. BamHI THHER L, 7 H u—R A7 VESIKE) LT-74.
P5CR 5D/ K& 0 H U-CHli, L,

I

DTE Ny 7 7 —ZfiE L=, pET15b X7 #—H[E L
HIREEE CHUEL L, 16°C, 16 FFfEA v F 2— L

PSCR #in & 747 —va v &4i7H 2 LT
PET15b/PSCR D {E#L % 1T - 7=, BL21-Codon Plus
(DE3)-RIPL (Agilent Technologies) % & L7-#412
Jonfcan =—%2 e  TRERY | 50 pgml 7
v U U EA O 500 ml LB IR AEE L, 37°C T
3 K K B A AT o . E D
isopropyI—B-D—thiogalactopyranoside (IPTG) Z #&JRFE 1

MIZ72% & H1TNZ T 37°C TIWEREEA1TH 2 &
C P5CR D¥BIHE AT o7z, Bfsth DBRZ =057
BEC L VIR L, ®iEE Y =r—TardhZ LItk
0 AR A T > 72,

FREOFES O DT HRERIAT & 100°C, 54y
OB Ol B Talon 27V W77 4 =7
A—AT N TH- LT, b Sy 7 7 =213 10mM
Tris /3 7 7 — (pH 8.0), 500 MM NaCl, 5 mM 1 X %>/
— iz, ISR S~ 77— 300 mM
B LA R VBRI LTy 7 7 —%

VY, BERAHLICRRIL. (M3, L—8),

K551 7- A SDS-PAGE (Zfk L7=#. PVDF JEC
H55. L, CBBYstax Tz, TDtk, /v R&EGI0 H
L. N K7 X /Bl a7 a7 A o o—rod—
(Shimadzu PPSQ-51A) % IV N TAOMT 21T o 72, E DRk,
GSSHHHHHH T& v | 1A H DA F A= LISMNT T
&7 Histag BdZ2 et Sz, 1L O AT
= UREEIIRIGEOEEN Tl Sz & TRl S,

2023 £ 3 H



(kDa) M 1 2 3 4 5 6 7 8
175

83— ¢

62 —

475

325 -

SR T AR
-

16.5 ,
|ase ..

3. SDS-PAGE (2 X % P. calidifontis F13& PSCR (DL
S, M S FE~——, 1;IPTG(). 2; IPTG(+).
3 ; MASRERLR, 4 HBER, 55 RAMERESY, 6 5 VL
% I3, 7 ; Talon A/L—. 8 ; Talon &M, AR
HIP5CR 2= LTU% (25 kDa),

PSCRIEMEDHEITIAKDOIFE TH D L-7m U |
135 NAD % L < 12 NADP*, PMS 3&707%(1-methoxy
phenazine methosulfate)3 KT8, 7 F 7' U 7 A MTT
(3-[4,5-dimethylthiazol-2-yl]-2,5-diphenyltetrazolium
bromide) % FV /22RO T~V o AFEDOER AT
HIICHERR C & DI EIEE Ve, EORER. il
F# NAD"B LT, NADPHFELE [ CHREAD R/~ a8
RSN TERY | MR ISR Z 57202 &
ZHeR L7z (X14), NADP*X Y & NAD* O3 Uit
DENZ EDH LN 5Tz,

1 2 3

4. P. calidifontis H13% PSCR DfFM4(n, 1; NAD* (),
2 ; NAD*(+). NADP*(+),

F#RIL7- PSCR IELL 74 —NAT 4 7 LTD
MWEFIRD 1012, My HEr (AR 1-820)
ZRNTH 7 O TS DRI DAL Hixsk
ShEHEIR (200~250 nm) DR R bt (CD)

AT MVRIE LT -T2, 0.9 mgiml OFERIEEE % 6
£ 05 mm OMEALAHE M AIL, SIS TmssEsh
#1500 200 nm 7> 250 nm (Z3681) D A7 RLEHIE L
77 —HRINZ o~V w7 A1E 207 nm, 222 nm 1T 2
OOEDWKEFFH, B I— M 216 nm (LI O
KEFFOZEMD, RERDEL 74 —NT 47
LTWp emmesing (X5),

1000

-5000
Mol. Ellip.

-10000

-15000
200 210 220 230 240 250
‘Wavelength[nm]

5. P. calidifontis 53 PSCR @ CD A7 hLEER

FtUl% OR%SE13 10 mM Tris /3~ 7 7— (pH 8.0), 0.2
M NaCl, 5 mM B-A /L5 7 R4 ) —)b (T 4°C CTiEHT
21T\, 6 mgiml [ZiRfEZT T~ 72, D%, 1 mM NAD*
I, SR EA 27 U —=2 7 (Wizard 3,4, Index,
Cryol,2; Rigaku)#1 7> 72, EDfER, 30% 2- 2 F/L-2,4-
~H U7 —v (MPD), 0.1 M Tris buffer (pH 8.5), 0.5
M NaCl, 8% PEG 8000 (DZ&f:TIX| 6 D & 5 7 HifkifnAs
B/HNIZT0, BT —NLEFIeE  (KEK,
HU) D BL-5A B — AT A AZF T P5CR fldk D X
MR R 2 T o7 (1D, TORER, 2.86 A Jifithe
DF—ZHJETDHZENTE ZERIREC2 THhHZ L
VAL (X6),

FEAABEARAT 21T 2 7ol B ERCR =T
—% % HKL2000 C7— X 4%, CCP4i ¢ Molrep %
BHL, o rEfREITo7, O FEROY—FET L
1Z1% 6LHM.pdb (Structure of human PYCR2, 7 X ./ FEfic.
FDFE—E; 31.2%)DE / ~—HiE (A F = —2 ) Z2fHH
L7z, Matthews $25 (Vi) DIEIEFERITFRENLF 6 5> 1
DYt 250 A%Da TH Y | PEIiX 038 Tho7= (A4
EAE=5075%), ZD7, 4y EHROFRIZITIES
PRHATHIZ 6 23 F-DF /) ~— &I D KO ISERE L
7oo Sy TEHCR LIV R =0.602, Score=0.343
Thot-, HETELNE pdb 7 7 A L% T,
CCP4i ™ Refmacs CHREIGE LA T 7208, FE k%
? R BLUN FreeR DEIZTZNEH 0544, 0549 T
BALDHEA TWIRN28, B SNZBFREICT
I T 4T AT DI ENTERINSTZ,
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# 1. P5CR ftdbo0 T — 2 e R

S BL-5A
Wk 1.0000 A
1 B4 7= 0 olRfAETH 1°
=X)L 7 L—2 270°
flien7)» DA £ TR 352.9 mm
HEREE 100 K
LS T2 0 D X FRIREHRER 5 sec
7 T A A5 40% MPD
ZEfETRE c2
a=159.384 A, b=110.281 A
R TERL c=111595A, «=90.000°p
=130.236°, =90.000°
S fRREREDH (PMAID T = 1) 50-2.86 A
(2.91-2.86 A)
RO 174,167
PNE7R SR 34,276
ZEE Mo =) 51(5.2)
sEtE Ml =)L) 100 (100) %
Rmess MO =)L) 0.062 (0.368)
Rpim. GMAlD = /1) 0.028 (0.162)

\

7~

/ 0
6. P. calidifontis Fi3 PSCR kL O X #Rla]
ProzipfiR

2) S.tokodaii A3 PSCR MDIEHIS LN, Hahl

S. tokodaii Fi3k PSCR (STK_06460) Difs -2 n—=
> 7’1 P. callidifontis F13 PSCR & [R5 T T o 72,
Tibb, 2 FHOT 7 A ~—%HH L, PCR Ti#fx
T O A 4T - 7=, 5-catatgagagtaagtataataggagtaggt-3°

(FH0I% Nde | 1 |) . 5-ggatecttaatacatittatogatctoct-
-3 (FFHE BamHI A 1), 2Dk, # L/ 7 E%
By »—ThD pETlla NI X —ZT7A = ar
EATWEROF B L O Hifda T -72, pET1la~<~
K —ZfEH L CREL S BB T Histag 2F L T\

D57 BEA1TV Red-Sepharose CL-4B (245 Z & T
PSCR OFE#lZ T-72 (M 7), F72, FREEEO N K
iy X/ TRl A 10 FRE T L7 R MRVSIIGVGK
THY ., THIEIZ N R X BESICTh o7z,
(kDa) M 1
175 -—
83 ?

62 ..
47.5 T

32.5

25 D w— 25 kD

16.5
6.5

7. SDS-PAGE (Z & 5 S. tokodaii Fi3& PSCR ¥EHbE
H, M ; 5y FE~—7n—, 1;Red-Sepharose CL-4B J&H
5y (25 kDa),

3. BE

LEMEDE P calidifontis 35508, S. tokodaii H13&
PSCR DIEHL LW AATH Z LN T&E Tz, £72. P
calidifontis PSCR “ClEffdtn G b s L3z, 286 A 0
ST =2 2 ET 5 2 ENTE R, Ak, HEE - 1%
PSRN 21T 5 7o DITIEEIER KON & HIEsy
figfiere T — 2 DNRIE T HEibE 7oA ERL L T
TETH D,

4. 5| FSTER
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(2004).

[2] Yoneda. K, et al., J. Biol. Chem., 285, 8444-8453 (2010).
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5. B

AW A FT HICHT= 0 EERTERSOMA 72
SRATAE F LI RRZERY: T TR K
A, &)IRY: By eRAEwR R g
EESEGANN - LET, N R 2/ BRES TS
Do TIHE E Lo T aAR HINBICEEAZH L
FFET, Fo X BEPEERAITOICHIZD, mx
SR NHEANTHEAED =T A AL T DY

WZHIZ, BRI Z T0°C, 20 Hy OB, RECRE U ET,
FHER I AP A e 55 7% 202343 H

34
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Comparison of meat property of salmon from Shizuoka Prefecture and imported salmon

INEEBESEY - FH)I LY - P LY
1) BHERFPETRS, 2) BRI EAEMRLAIFZERT - mksaErE A 2Tt
3) B RFURERSGETR T 2 7 NV F v —T 0 ) ad— 2 —

Riona Koshio®, Wataru Yoshikawa® and Seiichi Hiratsuka>?
YSchool of Marine Science and technology, Tokai University
2Division of Functional Food Science, Institute of Advanced Biosciences, Tokai University
3 Aquaculture technology center, Institute of Oceanic Research and Development, Tokai University

[EE]
HRBENTEHIN QWA R —r, fEL, V7 I~ABLO/ VY =—pE, FVEDBMAY—T
CVOEBEERWE U, IFEEIX/ NVY = —ERRBEL, SR —FEVBRR LD 0T, REERT a*
XNV = —BEL TV ETEI > T, BETERII=HR—E VR, VT = —E L TV EXE) -T2,
INDHORERND, BRES—E NIEERRER LW I 0H K. WA —E NIRIRL .
BEENZL THBELINEEZ BN,

[Abstract]
The meat properties of Miho salmon, Akafuji salmon, and cherry salmon farmed in Shizuoka prefecture, as well
as imported Norwegian and Chilean salmon, were compared. The lipid content was the highest in Norwegian
salmon and the lowest in Miho salmon. a*, which indicates redness, was high in Norway and Chile. The breaking
load was high for Miho salmon and low for Norwegian and Chilean salmon. These results suggest that the
salmon from Shizuoka Prefecture has a moderate amount of fat and a chewy texture, while the imported salmon
has a red color, a large amount of fat and a soft texture.

[Key Words]

Salmon, Meat property, Shizuoka, Norway, Chili

1. IXC®IZ BOHD & LTHVIT DIVTE 7oA, AL TIE

BREOEHANFO— NdHT= 0 OFEREE &H3
2001 AL 32, Y OTHE EITEINL Tk Y
2009 F-LARE CIIANM OB RO 5 B OWE )
Kb Z < o TS, ZOEFITIEROIEH D
AR B D AR B OB RE DI bR X < &
HLTEYI[2,3], ZOZUIZENT Y ST ==
HOEAY—E O L ENFHITOVDbD S T2
MR —F | OFFEFFENERL LT,

& AT, T TS RfEE CifE S
7RO H DT, < AIPKIE T « B S

B2l DER NN, —Fr ] LI -4
BSAIREZRIS rHD H b, AR HDVNIERE (R
H) Y g L LTRESNSbD) LEKRT D,

AN ED & ERNICBWT T4 —E
EFHINTOAD HDOIE 100 FEIZ KRS E SNTWD, £
DIz, FNLIRREIZ B BV —F L TGO TRz [ 2
WU —F ] ZfiE ST DId AR LOEN
FHIDOY—F L L OERULDBNEETH S [5, 6], Flim b
WNTHITHE, %000 i —F U3 EIH S TR
0 FRI OO =R Tl FHEK & P O 2
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L7zt—FoW =/ —F2 ] L LT20204F12 A
MORGES IV, FTo, FE TE TR 2012 462
K CRIA SN M=~ A ThDH THIE 1
DRIES AL TN D,

AT CIIFA R EY—F > OIREIER Z X 5 728,
FARPES—F L 3L AT —E L 2FEOHE &L
e L7z,

2. FHik
1) Bkt

AFRTHNZARHILL T O 5 FifH & Lz, 3772
B BRE—E & LT, Fhi =R I THE
IR TR FRTE S AT D =R —E
Oncorhynchus mykiss 33 & UM~ 7 < & Oncorhynchus
masou, & = T Gl S 4TV DAL E - Oncorhynchus
mykiss % 4 BT O e, ZIUBITHEETRITIERED
L. SEUTEIL TN 7 4 L—HEZZEEE L T-30°CT
WHRE L2 b OE AFE LT, Fiz, A —E &
LT /NI =—PEDT N7 T 4 v 7 —F L Salmo
salar & F VU PED k7 v h— > Oncorhynchus mykiss
W, 2 bl A m 7 « L—T 4 RS
DOAF LT, & TOV—F U 13@E OFtETA XDt
DEH, 7 L—EHEII R —E 5008, T
~ A 400g, FLE L 700g, / /v =—FE 1, 500g, T VURE
1,000g T -7z, EBRIZEEL, 5 FRAOY—EF L% 5C
(27T 14 FRFEDNT TR L T B EBRICHE LT,

2) S
— WGy FEIETNC L VT o7, RRIRERAR /)
Wz L. Bligh&Dyer %0 Hanson&01ley 2515

(81> THIH LB E 2, =7 vk oH#A 2 )
—NEHNTAFNLZAT IULL, GCIZL DT
T=o WEET X W« 5% ALY U FURRERIRIC Tl
Hi#%, OPAJAIZCTHPLCIZE W #T L7, KiERB XD
A TR DI TR, HPLC (2
THMNT Uiz, faze: 2 /W2 loERaE T X
O Lk, a%, bxAIE L7z, AEMREE @ (BF) IUED L
FA—=Z=TPU2L IZ LV JIE LTz, BoiT—4
g BuEE Y 7 b Bell curve) ZfEHLT, —
TORCE YT 2TV, Tukey TEIC L 0 A EZEHME L
1127

3. R

BFEY—F OB LOMLAEIROFERZ K 112
RLUTz, W15 SOEETH S LHMEILT Y FEAMO—
TR THEILED -T2, REDIETH D axfi
LI OIRIECH 5 bl / VY = —FE & F U FEN
HRAEPED 3TEOY—F AR THEISE) ST,
—WERGICIBNTEL VT = — DKy & H R B
MR —F L LV FEILD )T, TREIX5 D
PF—E U TENFE CThoT, T7hbb, /U=
—PEMR 21%E T b2 <. IRWTTF U E, ALE L, 77
VTAELIOTEY, ZRP—FATME R B D7D
72 I OB B IS BN =R 50~60%1Z TR E &
720 (1), ZR—ErRbmE, V7 TR,
J VT 2 —PER L OT U BEAMEN ME A 7R LTz, KAEIZ IS
W =R —F 2 L7 T~ M 20%LL F &RV Ml
THY, /N —pE 43%) LFVE GM% T

®1 REY—T0YESL L UEEERK

(g/100g)
ERY—€v Yo7<2R HEt VR E LY FUE

e =

L* 4538+ 1.12 a 5164+ 324 a 4817+ 133 a 5418+ 096 ab 58.01+ 0.87 b

a* 7.10+ 007 a 837+ 079 ab 9.88% 017 b 1450+ 055 ¢ 1469 + 0.65 c

b* 11.74+ 048 a 1567+ 070 b 1598+ 092 b 2648+ 0.82 ¢ 2548+ 1.60 c
—&FE % (g/100g)

X 4 7126 £ 203 a 6504 £ 292 ac 6584 £ 257 a 5398+ 117 b 6395 + 498 hc

T-AIE<E 22.03 £ 051 a  20.08 £ 0.96 ab 21.05% 150 ab 1864 + 1.14 b 1932 + 090 b

lE B 914 + 036 a 1460+ 276 b 1475+ 068 b 2113+ 181 c 1648 + 2.81

& % 1.46 + 0.44 1.25 + 0.32 1.25 + 0.24 1.05 + 0.29 1.06 £ 0.17
BABEHAE (N) 324+ 075 a 206+ 069 b 260+ 1.17 ab 215+ 042 b 174+ 067 b
K f& (%) 1573 + 435 a 1730 + 554 a 3033 + 381 b 4313 + 876 ¢ 3698 + 473 Ic

47 VBE (mg/100g) 402.77 £ 4542 a

371.47 + 23.64 a

306.01 + 18.63 b 22345+ 3131 c 227.33+ 34.65 ¢

* RFSHTEREE’HB L& TT (p <0.05)

WHERFIEAMBI AT 5758 20234 3 A

36



BTHoTz, A/ VBRI —F YT T~
ATEL, IV =—pEE T VETHR-T,

4 ¢
—=/RY—Fv
H$9I5TR
8 [—a=x
— /I —fE
E‘Z | —FVE
i
=
1 5
0 20 40 60 80 100
BEEEN]

K1 RBEY—TOEEHER

2 2\ Y — L DR 2R L, —F
L OEBEREMEIZC16:0 UL I FUPEE) . C18:1n-9
(A LA 1) . C18:2n-6 (VU /7 —/Li#E) . C22:6n-3 (DHA,

Rap~FHx @) Thotz, C18:In9iF/ L=
—PHETHRbEST-DIT LT, F U BETHHEITELS
A —F R TN A B, C18:2n-6 (XF VT
RbE<, gL TRLE METH-7-, €20:5n-3 1%
FVETOHREVMETIH 72, 22:6n-3 |FHCE 1,
R—FL TR, VT —ETRHIEN-T,
KRR —F L OWEET 2 BREA R IR LEZ, Y
—E L OFEEWET I BT 'Y v (Ans) |, #
7y (Tau), 7'V (Gly), B AFT (His),
T7T7= (Ala) THY, 7ot EENELLE)
ofz, WY I JERE, F VY CERBLOT kY
BIXTFVEMEO ATEL Y bAEITD 7o,

NG

4. B

AR IEN TENLIRFEIZ 8 5 Y—F TGz
THHRPEDY—F > DZRULZ K D728, BAT—
FEDHEDHE AT, i RPEY—F L OB
PHE T EEBRE LT,

®2 HBEY—TOEBEER

(Wt %)
ZRY - YI5<R HE+x Iy T —fE FUE
C14:0 2.05 + 0.08 a 2.10 + 0.15 a 229 + 010 a 234 + 0.04 a 2.90 + 016 b
C16:0 16.94 + 0.28 a 15.79 + 091 a 19.06 + 0.19 b 10.84 + 0.39 ¢ 15.05 + 1.35 a
C18:0 409 + 0.26 a 387 + 0.06 a 449 + 023 b 280 + 0.24 ¢ 374 + 044 a
C16:1n-7 358 + 0.11 a 375 + 0.14 a 6.25 + 0.58 b 356 + 0.08 a 513 + 0.21 b
C17:1n-8 0.31 + 0.02 0.30 + 0.02 0.36 + 0.02 0.38 + 0.01 0.57 + 0.14
C18:1n-9 31.84 + 0.29 a 3284 + 043 ab 2952 + 0.72 a 36.36 + 1.76 b 2230 + 245 ¢
c18:1n-7 342 + 014 a 3.11 + 0.05 ab 346 + 0.15 a 3.15 + 0.02 ab 2.84 + 032 b
C20:1n-9 1.72 + 0.48 1.91 + 0.09 2.32 + 0.09 2.05 + 0.25 1.26 + 0.56
C22:1n-11 0.34 + 0.07 0.35 + 0.01 0.37 + 0.03 0.33 + 0.04 0.45 + 0.16
C22:1n-9 1.08 + 0.04 1.13 + 0.05 1.02 + 0.02 0.81 + 0.07 0.62 + 0.44
C16:2n-4 0.36 + 0.01 0.38 + 0.02 0.40 + 0.06 0.34 + 0.05 0.67 + 0.13
C18:2n-6 12.07 + 0.15 a 1423 + 0.34 a 7.96 + 041 b 12.81 + 0.23 a 17.09 + 0.38 ¢
C18:3n-3 1.58 + 0.09 1.95 + 0.03 1.24 + 0.14 6.63 + 0.13 2.65 + 0.09
C18:4n-3 0.47 + 0.03 0.45 + 0.05 0.43 + 0.04 0.77 + 0.04 0.92 + 0.06
C20:2n-6 0.69 + 0.09 0.62 + 0.02 0.62 + 0.08 0.70 + 0.09 0.66 + 0.05
C20:4n-6 0.68 + 0.03 0.56 + 0.02 0.71 + 0.06 0.37 + 0.05 0.58 + 0.06
C20:4n-3 0.47 + 0.06 0.52 + 0.03 0.45 + 0.06 1.10 + 0.61 0.85 + 0.20
C20:5n-3 2.57 + 0.20 ab 2,53 + 0.17 ab 242 + 0.09 a 292 + 017 b 538 + 0.20 ¢
C22:5n-3 1.31 + 0.04 1.93 + 0.30 1.21 + 0.08 1.48 + 0.34 2.10 + 0.04
C22:6n-3 9.70 + 0.80 a 7.70 + 0.93 ab 1043 * 0.24 a 514 + 039 b 6.68 + 0.71 b
others 524 + 0.33 4.68 + 0.60 5.56 + 0.72 5.60 + 1.24 8.53 + 3.66
Saturates 2257 + 0.81 21.07 + 1.48 25.28 + 0.94 15.40 + 0.70 20.72 + 1.52
Monoenes 4228 + 076 ab 4338 + 045 ab 4329 * 095 ab  46.64 + 177 a 33.17 + 3.08 b
Polyenes 29.91 * 0.87 a 30.87 + 1.08 a 25.87 + 0.58 a 3236 + 0.62 ab 3758 + 0.75 b
n-3/n-6 1.20 + 0.08 a 0.98 + 0.06 b 1.74 + 0.08 ¢ 1.30 + 0.05 a 1.01 + 0.07 b

* R SHTEEENHS %27 (p<0.05)
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#®3 BEY—FVOHEHTI/ BE

(mg/100g)
ZRY—E #5522 =+ N T —FE FUE
Asp 16 £ 02 a 29 + 22 a 15 £ 14 a 54 + 28 a 96 = 11 b
Thr 82 + 3.0 107 = 15 89 = 07 16.7 + 8.4 94 £+ 0.6
Ser 11.1 = 9.7 16.3 = 13.2 81 £+ 14 13.2 £+ 55 133 = 1.2
Glu 13.2 = 97 181 = 97 143 * 45 248 + 89 183 + 57
Gly 87.7 + 387 522 + 355 421 + 235 231 = 4.7 263 + 6.3
Ala 494 + 95 69.7 + 381 40.0 £ 152 376 + 9.1 375 + 4.6
ILe 14 + 24 05 £ 10 0.0 = 0.0 50 £+ 87 12 £ 20
Leu 51 + 47 47 *+ 6.4 20.4 + 29.8 114 + 8.2 147 + 10.0
Tyr 140 = 9.4 11.3 + 8.8 17.0 = 107 176 = 7.4 120 = 5.1
Phe 0.0 £ 0.0 27 £ 46 05 = 09 09 £ 15 1.0 = 1.7
Lys 29 = 28 a 04 £+ 038 b 50 £ 16 a 81 £+ 49 c 35 £+ 08 a
His 743 + 241 a 63.3 + 169 a 521 + 6.3 a 716 + 222 a 300 + 94
Arg 59 £+ 85 103 = 15.2 59 £ 12 104 + 8.8 08 £ 14
Total 2748 + 512 a 263.2 + 908 a 216.0 £ 204 a 2457 £ 769 a 1774 + 32 b
Tau 848 + 6.2 a 989 + 476 a 79.2 + 30.7 a 854 + 335 a 494 + 77 b
Ans 5875 + 66.3 a 721.2 + 1598 a 5543 + 9.0 a 7117 + 302.0 a 3774 + 881 b
* BAFSHTHEEENHB L ETT (p <0.05)
1) 48 BASHT LTRER. VT =—FEDT NFvT 4 v Y
FKEF S 9113V - ~ ZEADTE 2D 2 EHE /3R P—F L ONFE EIITFAA T 11~13%, IEHBIHRT
D—DNFHETH Y | IRADFTERNE DIF EFHMA = 17~18%, FVFED F 7 7 Mr—% L OIFE &I 5
EHE LTS, AFFEZBWTIREDIFIETH 5 ax AT 9~11%, BEFHAT I~ TH Y, /Ly = —JE
EFFVEE ) Vv —EMIO SFEL Y A EIZED DI PIFEREITZ -7 L LT D, ABFERESR
o7, LIzhio T, SMEICORHMIEFREL » b CIIFRPEIZ R CT VY = —FE L TV FEOT—F
ADP—F DI RE EHEER ST, VTCHREEN S - T, Fio, A —E L OfFE &
2) IREEBIUAR 13V =—PEDR 21%, FUPEDS 16% T Y, FUREX
[ 6 | 3R —F > O E & fRE EOfERE ~ DH I NT 2—ETEL, /IS LRBEOFER TH -
BT LD THD, “AR—F AW EDS 7o SDIT, HEFLIITH AR ERIMER e S
K& PFEEDDIRDIZRI L, VT =—FEL T KIRY 7 T~ A RN ORFE RN AE T 7. 4% T
PEVIT AV NS AR BN S 0T, iz, Bt BHolz LHE L TWD, ABIIEHER CIIEEY) 7 7~
HHOT T v Rh—F 2 ThHHLE LXmiE O P ADIFE RN T 14. 66 TH -T2 Z LD BN E
A Uz, /MRS (10113 1993 4RI —F > DISH BRLTHY 7 T~ AR TR TE
)5 LRSI, IEEONSIT L A OSER L SITBIT S
FFERESRIC LD . WHICHEEDMEET D2 & ThFE L
’@ WEREBER S, AFE U< A2V I S - &
5 FY 5 ANC Ao TR F2[12], Eia, BB (13113 Aaiho
s s 5{51125? TINC & 0 AAF T XOHBIIRS AL, 150k L
= BRI ST & 2 LTV 5, Zok 5 AUk
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Fabrication of cyclodextrin-loaded nanosheets and their inclusion ability of linalool
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Shogo Asanome Y, Ryo Tsuboi 2, Shoko Tsuchiya 2, Shinichi Koguchi 349, Takeru Ito 39, Masashi Higuchi %49, and Yosuke
Okamurab%49
1) Department of Applied Chemistry, School of Engineering, Tokai University, 2 Course of Applied Science, Graduate School of
Engineering, Tokai University, ¥ Department of Chemistry, School of Science, Tokai University, 4 Division of Cosmetic Science,
Institute of Advanced Biosciences, Tokai University, > Micro/Nano Technology Center, Tokai University

[EE5]
ARFZECrE, BIREY I%F (CDs) 22F LERY Eoi7ia—i (PVA) 2573 ) EEAAHRIL .,
FDITRFREREEREE LTz, BB E28A Lz ) a7 = EiZ CD &4 PVA KiEiRE A a
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[Abstract]
We herein propose freestanding cyclodextrin (CD)-loaded nanosheets composed of poly(vinyl alcohol)
(PVA), and evaluate their inclusion abilities of odor molecules (e.g. linalool). In fact, CD-loaded PVA
nanosheets were successfully fabricated by a combination process of spin-coating and gas phase crosslinking
with glutaraldehyde. Their inclusion abilities of linalool were sufficient compared to that of non-crosslinked
nanosheets as a control. Unfortunately, the effect of CD loaded into the PVA nanosheets was not expressed.

[Key Words]
Nanosheet, Poly(vinyl alcohol), Cyclodextrin, Linalool
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Identification of human skin gases responsible for body odor of pancreatic cancer patients
using odor quotient
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and Tatehiro Kagawa®
Y Department of Chemistry, School of Science, Tokai University, 2 R&D laboratory, AIREX Inc.
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[EEF]

FEEREN DT D AT A OB H D Z & NG SN TWD, Z 2 CARIIZE TR, R
FHBLOMEFEE ZXGU RGN AR T 7~ 7 A %RE L, BREREDHE 40T\ 5 52 T2 T
odor quotient Z 3R, REIZA 5T DG ZRIE LT-, ZORE%, FEEEOERIZITF L L TmTF A
NHTH o FTEF—), T RTATE RS 18 lONES L., fEEHEERE DERICEGDORE A
VERRET VT E R, B, YA U EOGE SRR AR o T,

[Abstract]

Cancer patients is known to have a characteristic body odor comprising of many volatile compounds emanating from
human skin surface, known an human skin gases. However, the actual state of the human skin gases that contribute to
body odor has been unknown. In this study, we aimed to identify the human skin gases responsible for the body odor of
pancreatic cancer patients by measurement of dermal emission fluxes and odor quotients of 52 compounds whose odor
threshold values were reported in literature. The results showed ethyl mercaptan, octanal and acetaldehyde were
identified as major odorous substances in pancreatic cancer patients, and isovaleraldehyde, acetic acid and geosmin,
which were major substances in healthy subjects, contributed little to the body odor of pancreatic cancer patients.

[Key Words]
Carcinoma, Early diagnosis, Body odor, Human skin gas, Odor quotient
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Figure 2 Calculated odor quotients of 22 skin gases
emanating from the skin surface of a) healthy subjects
(male, age: 55-59, n=3) and b) pancreatic cancer patients
(male, age: 56-62, n=3).
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Appendix Dermal emission fluxes and odor quotienet of 52 skin gases collected from healthy subjects (male, age:55-59, n=3) and
pancreatic cancer patients( male, age:56-62, n=3)

Dermal emission fux (ng cm? h?) Odor quotient

Healthy subject  CV(%) Cancer patient CV(%) Eot Healthy Cancer
1-Propanol 6.5 + 35 54 1.1 + 0.80 71 211 0.031 0.005
1-Butanol 37 + 32 84 14 + 1.2 83 105 0.036 0.013
1-Pentanol 30 + 22 75 19 + 18 93 329 0.009 0.006
1-Hexanol 16 + 11 67 0.25 + 0.30 123 23 0.070 0.011
1-Heptanol 12 + 076 64 16 + 21 127 21 0.057 0.078
1-Octanol 85 = 6.9 81 20 = 21 104 13 0.65 0.15
1-Nonanol 38 + 38 100 0.86 + 0.87 101 48 0.78 0.18
1-Decanol 11 + 13 118 15 + 1.8 117 45 2.4 0.33
2-ethyl-1-hexanol 053 + 0.73 138 47 + 20 43 55 0.010 0.085
Acetaldehyde 31 + 39 125 97 + 134 137 25 13 39.4
Propanal 49 + 25 51 17 + 19 112 2.2 2.2 0.78
Butanal 1.2 + 038 32 0.62 + 074 119 1.8 0.65 0.34
Isovaleraldehyde 14 + 143 103 19 + 084 44 0.32 43 5.9
Pentanal 12 £ 11 91 41 = 21 50 13 0.92 31
Hexanal 12 + 1.2 98 55 + 6.6 119 1.0 11 5.2
Heptanal 12 + 11 93 59 + 34 57 0.77 1.6 7.7
Octanal 21 £ 10 46 24 = 15 65 0.05 43 49
Nonanal 1.0 £ 13 127 13 + 10 80 18 0.57 7.1
Decanal 089 * 1.1 121 35 + 18 50 2.3 0.38 15
2-hexenal 029 + 02 85 0.27 + 0.38 141 62 0.005 0.004
2-nonenal 24 + 19 82 46 + 26 56 0.42 5.7 11
Acetic acid 339 + 265 78 177 + 169 96 13 25 13
Propionic acid 093 + 04 40 32 + 051 16 16 0.059 0.204
Butanoic acid 23 + 16 68 33 + 40 121 0.63 3.7 5.2
Isovaleric acid 069 = 0.74 107 042 + 0.28 68 0.30 23 1.4
Valeric acid 081 + 019 24 11 + 0.63 56 0.14 5.7 8.0
Hexanoic acid 090 + 035 38 15 + 1.0 64 2.6 0.35 0.59
Heptanoic acid 21 + 13 64 32 £ 20 64 2.9 0.72 11
Acetone 41 + 26 63 22 £ 16 71 91059 0.00004 0.00002
2-Butanone 15 + 1.0 64 65 + 24 37 1184 0.001 0.006
2-Pentanone 44 + 47 106 23 + 087 38 90 0.049 0.025
2-Hexanone 14 + 14 98 16 + 22 133 90 0.016 0.018
2-Heptanone 095 + 056 59 0.78 + 0.53 67 29 0.033 0.027
Diacetyl 29 = 0.68 24 495 = 42 85 0.16 18 31
Benzaldehyde 052 + 064 123 0.76 + 0.51 67 2862 0.0002 0.0003
Phenol 0.091 * 005 54 15 + 15 102 20 0.0046 0.076
Toluene 034 + 046 134 41 + 54 130 1135 0.0003 0.036
Ethylbenzene 0.38 + 048 125 12 + 17 141 674 0.0006 0.002
m,p-Xylene 0.20 £ 021 110 1.8 =+ 18 104 1981 0.0001 0.001
o-Xylene 0.015 + 001 80 15 + 1.3 92 1506 0.00001 0.001
Styrene 0.022 + 001 33 0.92 + 0.58 63 136 0.0002 0.007
p-Dichlorobenzene 42 £ 59 141 0.53 + 0.52 100 82424 0.0001 0.0000
Geosmin 10 + 038 38 0.042 + 0.02 46 0.04 23 0.96
Indole 0.054 + 0.08 138 082 + 1.1 132 13 0.041 0.63
Skatole 0.048 + 0.06 134 0.36 + 0.19 51 0.03 17 13
a-Pinene 27 + 1.2 44 0.86 + 0.68 80 92 0.030 0.009
B-Pinene 18 + 23 127 0.16 + 0.14 87 168 0.011 0.001
d-Limonene 18 + 14 76 0.24 + 0.29 118 176 0.010 0.001
Methyl mercaptan 077 £+ 059 76 42 £ 59 141 0.13 6.2 33
Ethyl mercaptan 0.99 = 0.66 67 28 * 36 129 0.02 49 140
Allyl methyl sulfide 055 + 049 88 0.037 + 0.05 141 0.46 1.2 0.081
Diallyl dimethyl sulfide 12 + 084 72 0.08 + 0.11 137 1.2 0.97 0.064

CV: coefficient of variation
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