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% 1

REOCREO—RHRELE, TROBKRIRIIEY OIRHFE THRIE TE 258
%&Eﬁﬁ%ﬁ&éo%%ﬁ@@%ﬁ%@%ﬁ@@%@%@@@%ﬁ\it@
%@§ﬁ°gﬁtfﬁm%¢50:®i5&%%$@é%@§<m\%ﬁ¢m
s, BEHEB R S TELRRERG T CTLEFETE S, DV EMOHK
FIMERIXLVF—2HRT LI LT LVERHBOAFEZARICTHFR
TbH D,

FHETORMBSHREZ B E LTRBESNTZI Y T <) X (Tamias
swmm)T@%ﬁﬁ%ﬁib\%@%?mm$mﬁﬁﬁégﬁ%£%&yﬂa
% (hibernation-specific peptide: HP) 73, & HREHiZ HP %E{a\ﬁWDﬂ‘%ZIVC“HMFa?JF‘%%SE
W UMRIZEIE L TR Y | HP BEk) b et LIEMAL L7z HP20c DX TOTF
E%k%%®%@ﬁﬁ$kmﬁbfw5:&ﬁ%%éhfwéCmmcad”
2006), £D—75 T, HP Dlgigs TOMEES, LRICKIT DEFENRBREL ZD

EHERE. TR bLERTORBMETOREELEFET 0 FERIZONT

ITWE RIS TV GERE 2007),



YUY T U U RS OBORIRE LT, ISR T 3SR ON v
AN—RLU ZE—REDHERE, VAT Y P WoTIHE, SbithA
2R FTED L D REROIITORIRR ¥, RADTHBMETHH AT
5. B X CEIEONRE FET 5 IAURICE, K REOIFET S
b BT, SRR B REET 7 & LA A S LT
5(Mmmmm%mﬂmmoik\VWX@%?®WEX?~Vk%%%X?
— VDA 7 uT LA BACERRIC LD . KR L ES TR ORBRET O
BCHERERN D L RBRESRES T, MEEASCY VT VRS,
TR —RE R CICEET HRENEEN TS (Hamatani ef al., 2004), L
ML, YU ART v M LIELBWE A RERFR TIL, o A bIE
CREEHFEOMBELREREZE L, METERERELRLAT 5,

54 T ARUBENC b HD D b, (ELE L RE LR ORERET S
E%kbftyfzﬁ(wmmm@mm@m)ﬁﬂ%hfwéoﬁﬁﬁﬁwf
55 C. elegans DRI HERCBE 72 ¥ | BESMEOBLIC & U itk (daver
larva) & LCHRM SIS, IRIRBAT~ORIER, SRR BRI

L. FFZ7a—AP450 D CYP2 7 7 X U —|ZBHET A AT a1 FOKER{LEESE



DAF-9 4 L CTE Z 725 (Gerish and Antebi, 2004), & F = 7 OIRIREE
IEEHRBERFEORNAI 2L LD /) v 7 ¥ 7 U ERTEDHNATEY (I b
ay Y7L TOZRAE—RE & FEMDORE (Artal-Sanz and Tavernarakis,
mw)®15K\E&é%@ﬁ%ﬂﬁéﬁ%ﬁ&éﬂfwéo%@—ﬁ?\%
BHLOTRAX—HEORWEHEOETF A FRICT 20 FE RS L OERE
RO OB, 1T & A M X TV (Narbonne and Roy, 2009) ,

BB OATEBRITHER EOBE D HEERE CTICR R, ZRABRRICHELT S
TETERLTEBY, BEOBERINMNELTWAEIHEDOVOLS>THS, BHE
DRIRITAEFZE»T L 5 RSB REEHES, —F2 B L TR T 2 RES
HTHHRHTH, M LVREAE BRSNS £ TOAEE T LT3,
:@iﬁm\EEK&OT%WEMﬁ%ﬁmﬁﬁmweo@bn\EE%%@
ECOAEDREFEXNTH D,

RADKIRIET 2 0 B (Lepidoptera) & 125 O >0 BIEHREHE ST,
J1 A4 2 (Nakagaki et al., 1991) 72 E@Eﬂﬂﬂﬂﬁ%%ﬂ?vvn (85K - BRIR, 1989)
LA <A H (Atay-Kadiri and Benhsain, 2005) 72 & DRish K, =5 A A & (Goto

etal.,2001) 72 EOESHR, 774/ (Yamanaka et al., 2004) 72 D8, ¥



VIFa vDMHHEREDEBERIENXET OND, TDXDITKRIRIZEOERSE
HRAT =V TREL, ZIKITOT BB LCERDEPEEGT 5 LR
BEnD,
BEHARIEDOSFLVOFEHEEL LT, WKRIEFDO =7 = (Sarcophaga
crassipalpis) miﬁfﬁ%@% & 7373 up-regulation & down-regulation 23HEEE S
(Flannagan et al., 1998) . £7= HSP 72 ¥ A b VRAIRE & L /7 BB G T IMRIRE
FMEZBECTRELTWVD I LPHMEIN TS (Rinehat et al., 2007) , |
ZOEHICRBRIREZHET D LT, TN ETNOBOAEMBRSE ZHETD
e @End, BIEOCEFL VoA T =X LDHER, I HIZIIRIREE
Wi & 5 ERMERWE R E~DISAREO AN ZHO TS (Suzuki ef dal.,
2001; #57K - 45, 2007; Denlinger, 2008), % D—75 T, HEHLBY TOKRIRDILiE
ReE LT, BESMHUEE COHMORBFELSCERL LTOR M VRO
#8558 (Eira and Caldas, 2000; Hand ar»ld\Menze, 2008) , X#HIS K UWEIR D FIHAY 72
BT EDELERETOND, :%L bEMITT 5 Z &1k, RIRE WD MBS
%ﬁiﬁﬁ‘é ICEPELT. BESCERRLY., EMER D ZHLSE~ORAN

FREL 2%, L LBEIRESE T, KIRFOMEL VIR 5&ET 58



FIZEAL T, REZHDRY —NVEFELZ TR,

Y~ (dntheraea yamamai, \EHRE) (XA AFEDOKIBARRT, £
@%%MW&@@%?%VFéwbnéﬁg@%&ﬁﬁkLfﬂ%hfwéo
—F TR I TR BEETEE L. K8 1A IR SKIE (A% B RkiR)
ERBIRD, TO%, BRICFLEK 2 0A TEEESTRHICRY ., S22
HABOWIEZE T, 8 5 LAMD 9 A FACIMET 32— LD BETH S,
TOX DY IR B AT BRATH BN, AERITAMET I
RiC & 0 EAEHEAR SN TN, KBTS 2 L CHESEE ORITH
EBRBI b TEk, TOMRE LT, B RERERFOYvvicf I 4
V — VAL A KK-42 {1-benzyl-5-[(E)-2, .6-‘dimethy-1, 5-heptadienyl] imidazole} %
BT B LT, MIRITRASTEL ST (87K - BRIR, 1989). BAAATIL ¥
<< ORI REREOHBRCEEY R OEEZMALETHY . ORI
ENET 27o0IC KK-42 NBA Sz, ZORE, BRHRELE L AS2RE
R¥Z LH 6 (Shimizu ef al., 2002) . KK-42 12 & 545 TSR BT T 5 2 & T,
BiSh BARKIR 2 7 = X A ORRBIC SRR 5 2 L i S 3,

ZOY v 2RISR T, IR AW E NS MHET (repressive



factor, RF) 2 & VIRIRDSHERE Shu. RIRIRIZIEERSE 2 ~ 5 Eid b ok SN 5 Ak
RAF (maturation factor, MF) Z &k - THIHI SN D ETNBERE ST (Suzuki
et al., 1990), Z LT, MRS (BT) OOL->OREEWEL LTEoDT 3
JEBPOREY . CERENT I RME&hiz~_r Z~27F F (DILRGa, Yamamarin)
MRIE Sz (Yang et al., 2004),

RIRFTRR D 721 KK-42 Z 847 L 72 HiS RIZ 36V T, Yamamarin (SRR
MOIERFE®EEZF-> TS (1, 2004), e, 7y MNERSAHR

(dRLh84) TOHIRAZEZ P72\ AR HIEM: (Yang er al., 2004), X5 e

Yamamarin % U — F{LEH L L TER S e Cl6-Yamamarin iX, A :IL:J%H
HRIBRINELAEELHREI N TS (Yang et al., 2007), LA EDZ Linb
Yamamarin & % OFEEILBERRTHE Y2 DHRLTHA apbIFE,
FHOMIBL~NVET, RELRKRIREBESEZIERILTVWDHLEZDBND,

%:f‘z!:ﬁ%ém;h Z 0 Yamamarin 3 XU OFFEAZIEM L, Yamamarin
DY — MW EEEL Len o, BRIZBIT2MEE L~/ CORIREE#E

DOfEATZ BRI E LT, F 1 ETIX Yamamarin FERD K FERERMROBIEIZ &

ETEEBERH L. BB~ A 7 07 LA OB AT, 7 LT3



k= RY 7 HEEEAREAT 218 U C . Yamamarin FFEMIC X 5 HBEFEHNHITE D A

B RRTHOWNTERELT,



#t EF

AL ZATT DICHTZY . BB DHEE L HRREH > T EFRE
BFAMRBESHBRRFVRERR - SoRE—1EL, B - & BEL £
HRE R b B E 2o Ie B FRFERFIERR - MEEARE L, BK

BERF ISRV PSR - BRBAE L, SAATRFRFEGR FHHA

\

- WEMREL. S5 EREED D ETEAR BB R b O HEE A
ot SEASHIEOL ML, IEEREIHOMAE T+, Bk
WMERT— N\ I OESVEEREL, B L7007 4 THEEF—H
12 - ERIMERE, GBS EE, SFERE2 1 COE 71 YT MELHE
B 15 FEL GWEATHEEFET HEREE). Vh—F7vRsy
e RJIFIEELS GEREILLEER A6 Y RT MMERRER . ki KHBE
L BRLEEES hoT AERTET R A
DEEELET, LT, AREIPD LT, %< OHEGE L HEN LB
FREE—t, BEBETHE, UAE R, OMEESKEEZIECD LT

B PSR A AR A B AR R S R B YRS HALE L R E

nfE

BRIZ, HICREXZ TCOEEWEFEEBICEHOEEZR LET,



% 1 E Yamamarin FEAIZ X B KPR O BEFEH]

Yamamarin {X¥ <~ (4dntheraea yamamai) DREES ORISR L 0 KRIRHE
BEWMEDOO L >OEHE UTCHRE SN, Yamamarin DiEMEE LT, ISHIER A
ML TH DT v MIFAAME (dRLhS4) 123 VT, MIAERI O GO/Gl HiconiE
1k &0 S HFAFE % pE D 7o EFE I EIFE AR S 4L (Yang er al., 2004), FRHER
BTHHFrAaaR)II AV F~<y (Tenebrio molitor) TiX, (DD MFHIE
ﬁﬁ@%éhfwé(&mmw&ﬂhﬂm&ddﬂ%@o

S bic, MMEA~OFEHEOM L4 B LT/ UL FUEE (C16) A4 L
7z Cl6-Yamamarin {28 \WC, Fa UV HORERERTH DI A i ~DIEH T,
PESREIC IR T F6H O Ik THRIRAE AT MIEIE 2R LT (Yang er al., 2007).
%mmmmﬁﬁﬁéhk%773®W%ﬁJWWﬁﬂ%%%ﬁLk&h%é?
BENBEKIRTH Y . B0 BRIC L VKRS AT OHWHRIRES D
A 2L RHTFHEBRERD ZLBHESNDICHILD LT, FRIEL VS 58
DABBFEZFE L2 LITERIET D,

2 CAZE T, Yamamarin FREAIC L 5 MBEAEEIER L LTo U — Mk



BRI D TTREME & R EE 5 7 . Yamamarin OTEMEES TR ED 72 DT
5= U EBREC, B, W7 UNEE, SAIFUBE VS EBEREA S
7= Yamamarin 8 EIZ L 55 v DTS AR O HEAEMEITEMER & . Yamamarin
DRBEERCThHIY<~vanbORREEMIAL 7 ) MIFBKRT LTS
a793Wﬂiﬁ%é%@&ﬁ@%ﬁﬁLk%@%ﬁﬂﬁﬁ%ﬁ&%ﬁ:&o

7’:’
“o

10



gL 7k

1. HEEEEE

Ry FRFF R TCHD Yamamarin (DILRG-NH,) BLOT 5= B#HEL L
® Yamamarin BE R Z R F RZAHEE R FEBHOHA E T L3, C2-.C8-,
C16-Yamamarin 72 & DIEEEFE S Yamamarin 3EMII = ERFHIZ DS HI

HEEEREHR L DEBEWE (Fig 1),

11



[}

<c> w ¢

O .,/OH 0
/\/\/\/\/\/\/\J\N ﬁ/qj A~

0,

(E) N
/\/\/\/\/\/\/\)oj\NH i ; / —§m

Q HN

Fig. 1. The structure of Yamamarin derivatives. (A) Yamamarin (DILRG-NH,), (B)
C2-Yamamarin (acethyl-DILRG-NH;), (C) C8-Yamamarin (octanonyl-DILRG-NH3),
(D) Cl16-Yamamarin (palmitonyl-DILRG-NH;) conjugates and (E) C16-Yamamarin
conjugates (C16-cyclo-DIPRKa).
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2. 7 v MTFD A ETEM AR
1) HfE & BEHivkE AL

Z v NI AKERS (dRLh84) % AV, B5HIZIE 10% 7 A IR i (NBS) .
4mM ZAZ 32, 50UMmL =Y v, 50 pg/ml R b LT hef Ly (e
yuy-xbv#ﬁv4vyﬁ\k5$&ﬁ%¥ﬂ1mummﬁ+v4vy
EEDINRy aBEA — 7 AR (DMEM, AAKREE) A Lk, #%E

It 5% CO, BAEF. 37°C BEAHETR I 2 oTe,
2) A MR HEAE R R s

BAAMBADOHEFEIX MTT 7 > A THEIE L7, MTT [3- (4, 5-Dimethyl-2
-thiazolyl) -2, 5-diphenyl-2H-tetrazolium Bromide] XAk EBERICL V&
I, BT 2AERT D, MlakEERT RV DOEITERS

RHBIERIZH Y . AL LR~ o BIBEORNESRET S - LIk

13



D AR E R TE S (Okaetal., 1992), ﬁﬁ%“ﬂi:@ﬁ?ﬁ:%h UTF
DFETERERB 2ol

RUFRTF RO XY U PARKEEOGE, MITHREERT «
vz (100x20 mm, 2754 F—) THEFEL, SEHEMEHICEIEZRYRE
PBS () CHEE L7z, & BICKINE | U 7oL CElES &, % T 5x10°
cells/mL, DYREIZFRE U Mlaizisg & 100 pL §°0 96 v A 7 uFL—k
(IWAKD (Z¥RIIL. [FISMT24 hEfEER L, BREROERKIZIIRER
J%Dw%@%gmmmwfﬁﬁbkﬁyfw%%vzwmuMﬁfo%ML
7o Ry hue—ARKiZik, oo IZ PBS (% 11 pL 3 -O%M
L7,
—ﬁ\m&%mwmmﬁE®%%@%@@#V7W?®@ﬁ®%@Qﬁ@ﬂ
MR AT 4 v 2 (100220 mm, 77 A F—) THEEER L., PEEmEHIcEE
1z B 0 BR& PBS (-)“C“?;’E.?% L7, SHICMIEE Y U CRESE, Bl
Z RV T 2.5%10% cells/mL DOJEEEFHEE U7~ MR & 199 pL 372 96 /X~
47H7V~F(mmm)K%ML;E%#TQ4h%%%Lt;%%f®%

BRI EREE O 200 £ D E 2 Dimethyl sulfoxide (DMSO) THRE., &#E

14



L7eh o a0 = LuL§ O3 LE, By bo—vKIiZik, ¥
7 DRI Y IZDMSO H B I DMSO CiFfiE LT-[RBED NSV I F B
1 uL $2%M L7,

FOAIBFEIN RIS R OB AITIX, 48 h OREEERICHEHEZID R,
0.55 mg/mL ® MTT (DOJINDO) %&iesHiz 100 uL T SWM LIz, X bic
4 hEE#% . MTT 2 & TeksHi 2 BV RV T DMSO % 200 pL %L, 7L
—PRAT v 7 RCHEAF U EBERLIEOD, 2 E (590 - 620 nm) 125
JAREE~A 71T L— U —4F— (Immuno-Mini NJ-2300, A > & — A

~

v F) TRIEL., 3 ha—L L OxHic X 0 MEREMHRE EH L,

3. B HEENR SIS RER
Yamamarin $5EMRIZ L5 B REEEMEO KIS EZ AT T 57912, Yamamarin

DEFEERTHA Y~~~ (Antheraea yamamai) L. BI&THEATIR E DHFFEHE

D% a 7Y a U/ (Drosophila melanogaster) \CH¥$T 5 b DEZFEM Lz,

15



1) HRRR L B HEE AR

Yamamarin DFEJRE R TH B ¥~~~ 2 DIEIP 7 A Y Anya (Imanishi ef al.,
2003) LHEFEEEDOHEWI a v Y a U JRF AR Schneider S2 #i A
(Schneider, 1972) ™ 2 T D B hBEHMIE A 72,
lmmm%wﬁﬁm\Mmm%(Mmm@mwM)tumwﬁ%ﬂﬁ%nm
EEWIML. fiAEME L LT Antibiotic-Antimycotic' (100x) liquid (GIBCO) %
B 1 LHEY 1 mLIRMLEZ b DEANE, HRIL25°C 2RIFRAFETR IR
S, TRBHERIE. KRB U MBI 1ok L, B4 OFIE T 7
AZ&iZBIoTe,
&mm&&n%@@%%ﬁsmmthmamanS@m)KHM@@W
QE%PES%%ML\ﬁE%EELTAmwmmmmWMCG%ﬂhwm
(GIBCO) Z¥5#i1 L H72Y 1 mLEM L b D&V, EEIX 27°C &8
BT ote, BRI, M LRI 1 IO L, BT

10NEETA4HITLITBI o7,

16



2) B BB RERIE s

B st iR O SETE I RIS OWIE 1T, MERHH BRI X A MO L,
MTT 7 v A 2B L7z WST-1-:7 v&A (Ishiyama et al., 1993) 2LV B
2 oTr, WST-1iE MIT & RN BUKRRERIC L 0BRSS, FA<H
VEAERT AN, TOFRVTY UIXTEETH D I DEEMRR L OREN
BETHD, ML ERT BV OBITERNRLHIBEICHY .,
AP LR ORELBET 5 2 LIk AR A EITE 5, A5
BTIRZOFEHEN, UTOFETEREZLZ o7,

MR MpaEEE A 7 5 A = (12.5 cm®, BD Falcon) THE L, ﬁiﬁd%ﬁﬁﬂﬁ e

BEHLE BT 5x10°% cells/mL DO EICHREE U 7o MIRREEIER % 199 uL o 96 <
v A 7aFL— MM U BEREHIC L2 T 24 h BTEEE LT, 5514,
ERXKITITHRERE O 200 £ OREIC DMSO THfE LIeY v TNEED =
W1l Fo/lmL, 2oy bu—RiZik, 7o D2 DMSO
H BT DMSO THME L RRED SV IF U B%E 1 ul fo%’sbn/bf:o

FMBEGEHEUIC X 2 MBEBEEMHEERROB AT, YU INAEFREICE

17



7% 24 h Tk OMFIEE MBEREEAIC X VB L, BEME T CORENEIE
ERIRoT,

WST-1 7 v e IZ L D HIEFEMHETEERREBI RO CH Y . RERF
Fa'ﬁio’Mﬁ?»%fi%%ﬂ%ﬁv‘ét%@ﬂ%%ﬁﬁ%is:7‘;07‘:0 TROLEREDY
YIE LY b:t%.f% L7 Hiba %z 54 h ZEEEL, v ba—cH L 2fF
BEOHEBEMGA 2R TR ERELRRB L. UTOERTIIZORMETEN
L7z, B, WST-1 W (650 pg/mL WST-1, 70 pg/mL 1-methoxy PMS, PBS)
1oz HEY 10 pl $O8%M L, EXN hi%%fﬁ\ W SEEE (450 nm)
E~vA27u— kY —%— (Immuno-Mini NJ-2300, A > & —RA v K) CH

E LT

18
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1. Yamamarin FEAIC L5 T v MESAMN (ARLES4) OHFEHIZIR

Yamamarin (DILRGa) O#BIEEFEMHTEM L T X/ BRESIOREM: 2 5 2>
({29 D 72912, Yamamarin 3 & M7 FEA% AT dRLh84 (23 5 HE%E
MENEEZ T, TORBR, XVEFXXTF KD C ;Eﬁﬁ”ﬁﬁiawn“\‘ae 2|7

(DILRG-COOH) &M= b0, BLUN KNS 4B LV5EH 0)";’ I Wk
75=r (A) IZE# L7 HD (DILAGa. DILRAa) TIdIEMEDIE T2 MR L
B, 1~3FBEHOT I /BEER L7 3EED~TF K (AILRGa, DALRGa,
DIARGa) Tl 500 pM £ TO¥RE THBEMATEEIR D b o7 (Fig. 2).

% 72 Yamamarin 25 K HiEMEIER A B L C. Yamamarin @ N >R (Z BFle

(C2). ATV NEE (C8). ~NVIFUEE (Cl6) @%@HE%@‘%M&% L 7z RERS
FafE A% Yamamarin C dRLh84 b:ﬁ?éi@?ﬁﬂﬂ%ﬂ?ﬁ%%*ﬁ?ﬁ LTz, & DHFER,

2V 2 F U FRAES T Yamamarin  (C16-Yamamarin) @ ICso fEI349 15 uM TH D .

Yamamarin (ICso B 359 300 uM) ([ZEERTHRI 2 O D7EME EF 2 5ER L. (Fig.

19



3), 72825 uM D V2 F U ER L C16-Yamamarin Z LB L= & 2 A, BHET
THHBEMBNBEEI N (Fig 4), & 5l Cl6-Yamamarin % HE L7
Cl6-cyclo-DIPRKa @ 4%@:&5%&% (R-D,K-D. R-D,K-L, R-L,K-D, R-L,K-L)
& AV CHEEIMAITE M % Tz, € OFER R-D, K-L O BT ICs B ITH 6 uM

TH Y., Yamamarin IZHbTHI 4 OfFDOTEMEEZHEEE L (Fig. 5),

20



120 ¢

DILRG-NH,
DILRG-COOH
AILRG-NH,
DALRG-NH,
DIARG-NH,
DILAG-NH,

- DILRA-NH,

Proliferation (%)
EERE R

20

0 1 1 1 1 J
0 100 200 300 400 500

Concentration (uM)

Fig. 2. Relationship between cell growth and concentrations of Yamamarin
(DILRG-NH,) and their derivatives on rat hepatoma cells. Exponentially growth cells
were cultured with various concentrations of the conjugates for 48 h. Cell number was
measured by the MTT assay and percentage of living cells in cultures incubated with the

conjugates was related to numbers of living cells in the control cultures.

21



160

140
120 8
< 100 & 9
2 I —4—C16-Yamamarin
s 80
& _ == (C8-Yamamarin
3 60 -
& === (C2-Yamamarin
0 =>&=palmitic acid
20
0

0 5 10 15 20 25

Concentration (pM)

Fig.3. Relationship between cell growth and concentrations of C2 (4), C8 (m),
Cl16-Yamamarin (¢) and palmitic acid (X) on rat hepatoma (dRLh84) cells.
Exponentially growth cells were cultured with various concentrations of the conjugates
for 48 h. Cell number was measured by the MTT assay and percentage of living cells in

cultures incubated with the conjugates was related to numbers of living cells in the
control cultures.
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0 24 48 (h)

C16-Yamamarin

Palmitic Acid

Fig.4. Phase-contrast micrographs of dRLh84 cells treated with samples. Growing cells
were treated with 25 pM palmitic acid as a control (bottom row), 25 uM
C16-Yamamarin (upper row) for 24 h (middle column) and 48 h (right column).

Bar =0.2 mm.

23



120

100
£ 80}
5 ==R-D, K-D
B 60 —&—R-L, K-L
8
= R-L,K-D
& 40
=>=R-D, K-L
20
0 1 1 J
0 5 10 15

Concentration (M)

Fig.5. Dose-dependent cell growth suppression effects of the C16-Yamamarin
conjugates (C16-cyclo-DIPRKa) of 4 isomers (R-D, K-D; 0, R-L, K-L; m, R-L, K-D; 4,
R-D, K-L; %) on the rat hepatoma cells. Exponentially growth cells were cultured with
various concentrations of the conjugates for 48 h. Cell number was measured by the

MTT assay and percentage of living cells in cultures incubated with the conjugates was

related to numbers of living cells in the control cultures.

24



2. Cl16-Yamamarin (2 & % B B ELZE MR O HEFEMHIZh R

Yamamarin @@ifﬁi%&@&;éf*«va (Antheraea yamamai) O FEIHEHEE
k#ifa (Anya) T Cl6-Yamamarin DB ZRE L7z, THERSE L THIRET
FELEFER, 2 br—/VX & H 25 pM C16-Yamamarin & & %12 168 h 355
L7z & S ICHEEMSIEEEZ L, EoBREOMBEKE o, £, RKRDF
ECZ OMBEMEITEESBERFH CH DL Z & 2 HER w; (Fig. 6), 7233 25 uM
DYV F B E Cl6-Yamamarin ZHE L7 & 2 5, BEHEET 'C b TR &
BRL (Fig. 7)o & HIZ WST-1 2 AW HIBRBEFEMBNEEORET & LT,
I BT DRERE R Uiz, £ OREE 450 nm 123817 5 WG & ik
W72 EBIBIERIZ B U | 5T 5x10° cells/mL M ORI CHMBEHND Z L &
e U7 (Fig. 8), = M7= Anya MIIEIZ351F % C16-Yamamarin DTG % a3
BHEEE LT, 5x10* cellsymL OFFRIC T > 7ML, WO 168 hig#& L
ARl WST1 I & BRSO R B T ot & 25, WST1HEICINTH

BERGR R ETEIREE 2R Lz (Fig. 9),
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Fig. 6. Dose-dependent cell proliferation suppressive effects of C16-Yamamarin
(Control, 0 uM; 0, 6.25 uM; m, 12.5 uM; 4, 25 uM; X) on Antheraea yamamai cells
and time course of cell proliferation in these cell lines. At indicated time points, the cells
were counted in a hemocytometer. Initial cell density was 5 x 10* cells/ml. Each

concentration was tested in two independent experiments and the data were averaged.
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C16-Yamamarin

Palmitic Acid

Fig. 7. Phase-contrast micrographs of Anya cells treated with samples. Growing cells
were treated with 25 pM palmitic acid as a control (bottom row), 25 uM

C16-Yamamarin (upper row) for 0 to 168 h. Bar =0.2 mm.
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Fig. 8. Relationship between cell density and the absorbance at 450 nm by WST-1 assay

in Anya cells. Coefficient of correlation was 0.86.
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Fig. 9. Dose-dependent cell growth suppression effects of the C16-Yamamarin on the
Anya cells. Exponentially growth cells were cultured with various concentrations of the
conjugates for 168 h. Cell number was measured by the WST-1 assay and percentage of

living cells in cultures incubated with the conjugates was related to numbers of living
cells in the control culture.
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L2 L, Anya Ml CIIBRSHAT 5 £ CICET 2858825 168 h (7 H
ﬁ)&E<\Eﬁ%ﬁ?%%VVVJ%E%%V&w?®%%E%$%%ﬁ%
HBDBETOFERNZ Lb\f:&b‘\ i Bl SRRk 2z ER Lz, ¥M 2l 3
7 ¥ g v /3 (Drosophila melanogaster) 13277 7 LABLFIDMESE SV TE Y (Myers
et al, 2000) ., L2>b Z DIRFIZH¥RT 5 M (Schneider S2) LR EE
N2, C16-Yamamarin (2 X 5B RS H12DICRBE LB R T,

FRERSE LTHREE TR LEER., 2 ba —/I/lz EHT 125 WM
C16-Yamamarin & & H1Z 48 h 5% U72 b O CIIBEMBNEEEZ R U, EORBE
DR L 720 | & BIZZ OFEMESREREFRN THD Z L R LT (Fig. 10).
BB 125pM SV F UL RIBED C16-Yamamarin I % H5E % Hk L7z & |
I5, S2 MM TTHEMEE T TS 28R Le (Fig. 11), £ WST1 A
Ve AR SR A T O ARAT O 72 DI R BT dS T DB E AR LT, £ D
R, 450 nm 2B BROLE & EREIIERARIFIBMRICH Y . HHC 5x10°
cells/mL LA E DO CHEMAHEN S Z & 2#58 Lz (Fig. 12), £ 2T S2 fia
\Z31) B C16-Yamamarin DIEMEZBRENT 555 E LT, 5x10° cells/mL DOHERZIC

FIEEE D C16-Yamamarin Z 0 L. EINE2 48 h OMIfRIZ WST-1 i L D ek
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7= (Fig. 13),
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Fig. 10. Dose-dependent cell proliferation suppressive effects of C16-Yamamarin
(Control, 0 uM; 0O, 3.125 uM; m, 6.25 pM; 4, 12.5 pM; X, 25 uM; X) on Drosophila
Schneider S2 cells and time course of cell proliferation in these cell lines. At indicated
time points, the cells were counted in a hemocytometer. Initial cell density was 5 x 10*
cells/ml. Each concentration was tested in two independent experiments and the data

were averaged.
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Fig. 11. Phase-contrast micrographs of Drosophila Schneider S2 cells treated with
samples. Growing cells were treated with 12.5 pM palmitic acid as a control (bottom
row), 12.5 uM C16-Yamamarin (upper row) for 24 h (middle column) and 48 h (right

column). Bar = 0.2 mm.
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Fig. 12. Relationship between cell density and the absorbance at 450 nm by WST-1

assay in Drosophila Schneider S2 cells. Coefficient of correlation was 0.96.
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Fig.13. Dose-dependent cell growth éuppression effects of the C16-Yamamarin on the
Drosophila Schneider S2 cells. Exponentially growth cells were cultured with various
concentrations of the conjugates for 48 h. Cell number was measured by the WST-1

assay and percentage of living cells in cultures incubated with the conjugates was

related to numbers of living cells in the control culture.
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Yamamarin (DILRGa) B3 BIEHD & >, dRLh84 FE T DHIFEIHIE M
23 Yamamarin D7 X/ BELFID £ DEFALITER T D 03% B 5T D701,
Yamamarin BIER L Z X7 F NIZBIT D BRGSO 2B 2 RoTo, £
NENS 1FBEDOT ARG XU BE —7 2 F L7Zb O T, Yamamarin & [F#k
OFEFRIEFEIBENEMEZ R T —F T.C KRBT NRF VNVED S O TIITEMHEIE
NI ERTTIHBESNTND (Yang et al,. 2004), TN DDFERLY . dRLh84
ﬁ@?@%%%ﬂﬁﬁ%%?&f%P@%¢%&ﬁ—ﬂﬂ%&T&é:&%ﬁ
B L7 (Kamiya et al., 2010),

ZORBILE FRT y R EE < DIEABINAT HHEST S I Arginine
Vasopressin (CYFQNCPRG-NH,) & 3t T o7z, FRIRSLEL & LTHAS
AU TN D Vasopressin 1IfM TRAEBRIEL D PWMSNDHRXTF RHEALELTHY
ZDEDEBVKAZT L F %  RXNVICEELTEY, FRBIUERRTIER
MO BEARRE R BT TR, MARTECE BER VA O

MEBICHLEE L TCWAZ RT3 (JLFE S, 2009), Yamamarin & EIRE
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D —RG-NH, #&¥E% A3 5 Vasopressin 23/KA A > F ¥ V RNVZEEFT B E—D
BREL LT Tt  BMEAIEES L TnaZ L6 b, Yamamarin (D37
g LB L RRENT SRS B Z & T, Yamamarin OFEEEN L D B H
B BRI R,

FERTF FEEORE L MRE~OEZBEOM EEZ B E LTV
F B (C16) (Basu, 2004) %#5A S¥7z C16-Yamamarin X0, EEEEIZIA L A0
LTCW5% & /X7 35 Beauvericin (Gupta et al., 1991) ORREEEZET NI L
TcmMmmmm%&%L\Eéﬁkﬁﬁﬁéﬁﬁbtm@mmommm@4
REEDOBRMEED S HLDOV LD TH S R-D,K-L Tik,dRLh84 TOHEFHIEHIEMED
h%%%ﬁbko:@i5Kﬁmwmm@&QK;D éBﬁ6%@%%£i
CHIRBRIEDR EOZIC L EE LT, LETF—DRRR EOHRDOERS
H#FC& %, Yamamarin OF/NEAL (—RG-NH,) ORERIZ X VIS OIENR AN
ol Z & & JEMEERE G 72 & COEMIEIROMERITIIT % Yamamarin DHZEIE,
& 0 58 7 MRS TR RIAI DBRFE B A L L TOBRMRLBA R EIC L 5 ER
DRIRFEDORIREMZIRETE 5,

& 51T Cl6-Yamamarin 2B 2 BREEMB~DOEE LN T 57— DI,
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Yamamarin EJRE R TH 5 ¥ v~ DIFIPELIEIZHKT 5 Anya ML, F72th
WHIEEEREOH XA 1L g V¥ a UNTORTICHNT S Schneider S2 #H
B % R T SETEINRITE R A B 2 e o o, £ OFER. C16-Yamamarin [ 3A2R R
MTHEYv2DHRIZEEELT, YavPauNRzo Xk ZHERARICH
kT HRBEMA, S OITIIEHESAMIETHD T v MIFA ML dRLh84 THE
FEMEI Z R L2 b, BRPLISHEETEL L OMEEICKITS
Yamarmarin FEEED in vitro TOWEMERIIEFTE 5,
Yamamarin 3 & 08 C16-Yamamarin 0 CD ZX7 kLo NMR 72 £ 43 HARHT O
REY, —RGNH, ICRERTIEBEBOT U FLraf VOEENERINTE
(Kamiya ef al., 2010), T D Z & 75 C16-Yamamarin OHEFEFFIEFMES L I F
VB2 £ Yamamarin A OSFEALICERT 5 b O TIER L, Ry FRTF R
Yamamarin 23MBIZ/R > TWD EEZ BND, §720 5, Clé-Yamamarin & 072
Yamamarin B34 T O MATEED B = L Th v v 2 D KIERS EEYE

Yamamarin DASEOMEELZ BMETE b LA,
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1. Yamamarin (DILRGa) BERVAZXRXRTFF REP2FEHRL., Ty NFERAMRA
(dRLh84) \ZR1) B EIEIMGIEM 2 LR, B REOR/NIN D FEFIE

B —RG-NH, THDHZ & ZMER LT,

2. Cl6-Yamamarin {Z331F % dRLh84 DHEFEMENEME Tl ICs A% 15 pM T
Y . Yamamarin {ZH~_TH 2 O fFDIEME LA 258 L7, %72 Cl6-cyclo-DIPRKa
DEMEE (R-D,K-L) @ ICsofEITH 6 uM TH Y, Yamamarin {ZHTH 4 05

DOiEME LR 2R LT,

3. vvvaIPREEMRORE R (Anya) 1Z31F 5 C16-Yamamarin OOHEFE

PHRTEENREERFEN TH S Z L& MBEOFH & WST-1 15 THERE LT,

4. avuTla yUNTBTHFROEEME (S2) 128815 C16-Yamamarin HEFE

MEEERNBERENTHAZ LB, MROFEIE WST-1 IETHRER LT,
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