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10 S ORAZICHZ TR T 281 AR [T ERZE 1L L TITENERICR Y, |k
FH~OBE A BGT 203, BasO AR ERAEDL Z LN TEDLRBICEET L L, 22
TEHZO THETERT 5, BEREFZ T, M1 ESICKYLNTR (F50) 2%
HOERE L7 BERRICS 2B O TAEDE 2 FIEN—KTH S (1K10),

15
X 10. EIERFEDHE]
PO HA IYHRALEFIZBHT SHE. TOEHFTRELNEET D, cnHEYIR
ENBEICKY., A alERICHFIZLHL, 1REIC1ET DEMEES.
20 HHE OBBEZICEB OO CHATT 272DMIRMBRET D Z Eidevy, £,

FETOHA TDIFE A LITEBORME LR L TEL MR THY . —fROERE
BFRPE LERAE (JNE) 2 2 &3 Rnied, EREF THRBZELIEL 2 LTk
Vo RN G SZRE, SE MR L TR T D 72 012k T CHLm

12
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N

(BB CRi A ST 5 2 8) Snb 720, PO RIS 72 BRI R TIHR D
L LD, BCHITITH 505 AT 58 BN KIEUL L TN D Z EFIZI VRS &
MTET, MEERWTTT2 2 L TBEIT %,

HA aOHHRIE, ANEOEFEBEPMTE N WEIMNIE S ND & BREED LRk
Wiz, RETHLHV VICERETHZ ENTERWEEZXOND, £, WA TH D
7T a@hh LT8R | EEREO T O ORGSR A R NTE Y | F/I 8- TRLD
L TET, B A RS LI CErIET 5 2 & CTRICEET 21TE b L 72 2
EREND, BRRRITHERLNHEIND (AR, 2014), B TAHALRNAET
TH, REZENTERWIZD, BENTGATICND A ARRBIZRET 5 Z LA TET,
AAREBPAE T THHLIIT VEITHREIND Z LEDOD, R - FEINT a0
FLAERN (KRG, 2014),

B, 7V aDERUTAEFTRRERFE ORI OWTINNR 1 22,

BEMUIFEE

ST DR

A IZHEC Ko TR UTIINBIAET DA EIT O,

Wi 6 OFUE (BhoRAE) ITFRTRIcEE 2 (B, 1982), BERIESHFREO
DIZH A 2% 230 U CINE RS D BE, IHE U MR & ARl o 5 BICR R S, 4
B DB NS CTHEINSE D,

AARRBITERIE L EE, Bo7zax o @by caty (Rrea—L) &
REHFITHI L CA AR EFHT T 5, BRAITHEE L BICRSZ ENTE RN,
7 = 0 AR LT A AR T A R R AT, b LR A R
KRl AN TELS &, AARBFTIEHICHT7 2o 20 L TA AR RIcER L
TREZRWGT 5, REVRSL LTEAAT IR N E ST TRT 2R LT
<HLGEbdod,

R B S E 713 ABRNCHIZE (MEZ 2022 &8) L, EIIHOMKD ki
A AR A ENTHEIIZB ST 5, EINTEIER T SICHELILELH LM, Z<D
Al BB 2228 HURRICRE L 70D UNRDG, 1962; FiL., 1969), FI%E 1
DA ARRBNIFEIVH OO E&2HE 7203 52 ORUTINE (35 S THEINT 5, A AR
1 BHOEIEUT R L F 500 ATk TH D (FR. 1995), 7eds. EEOBEEFZTO
Rl £ PELC 3\ TR I Se 0 BUR T85O 4 RO S B Tl 2 3372 0 it i3 B2,

IORIRMEIE, EARRIET 1 4EIT 1 B LR AR 0 iR S FIMAIR G2 1 bRk,
2 AR A A8 0 T 2 B SR B S OMKRER L 722 THEAR 2 0 I 2 bR & 5 (H

13
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AR, 1992), BUE, WAEEOT-DICET SN D OIT 1 EMREUT 2 (bR
TH D, VMRS 2 (PRI B SR LI O RGEIRE OE B REE 2 1T k- T
AR 2 N AR HIBE FTRE T do D, — EHIHI LA LW BRAT L 72 KIRIFZ 25°C CIRIR
T 5L, 10~14 HERETHET 5, IRIRIPIEPE T2 10~14 A MRE TIHMbd %,

TEGTIEHDDEARENLE D Z ENH Y, RERD A AR EIN LIZ R
FEUNZ fE L 72 5RAE T, 10 A ISP E L7z A A% K 150 BEASPESN L 7249 49,800 {H D~
ZREINE HARO E EHE L= & 2 ABRIZ 132 88 (0.27%) ML L7610, 6 A1
b U7z A A gk 621 BHSPEIR L 7249 120,000 fE O R REIR A BROEEHME LT L 25
B2 22 58 (0.018%) 23 b L7=flsslids SauCnsd (I, 1934),

NAAFEDLO THEILFHLSINTCERTHY . ABPER L 2N TAEFX
IFBHET 5 Z LIFTET, BRERICB T 2AROWREIL RV, WA ashdix, Eoi
fHEREHWTEHE L CLEERRICE EFE 57 EBEHE /123D TR <, 372 <
o THBE LN L0, MOERIIOBTRRAINBTHTN S Linh | BAOZMBHIEL
Th, HOBZENTEFTT LI LITTERY UNR - 2H, 1960; £&. 1995), F7-.
A DY HRITHERE D 72D DIRASLBER 2 KN TWDIEN, KORTPEZ R D BT
FET 5 2 & TIRICEET 21TE LT AP THEIEEL 2 &R 800 BIMIE
<& BREBRZITHELHICHAEIND (AL, 2014;Komoto, 2017) . i HUIFFES
TEMTETHATREI BTN LD, BENTZHATIC W D HRR L3 —FF 2 7 > TAL
RB425ZLidTEwy (R 1995), £/, fliRbEih &R U & 9 IZHREBOIZD DR E
RBAL A RNTN DD, BPRRICEDN THRIFT D Z LN TERW D, B b E
ATIHHESICHIEIND (AL, 2014),

BRBECTHAREEDTZDICHE T 2 FRAME L LT, 2 FEO A 450 L TH
HID RS, 4 FEEED FRED D 2 B DAL A T 5 B WU A HERR 72 & D
—RHEEFENHN O TRBY . Zo&EME OF) IIBEBRENA DIELZOTIERL ., HEfO
WARLEEF PNEE L BEEFIIINEZHBALTHELTWD (@, 1979), 7=,
FRREEE X, BREOME 2T 5720, BARDREMREA LRV E 912, 2hld
% RARDOMAE O OEREZMIE LT BT, (EEIXHA O N CRfEZ S LT
Do

¥, OB TIEY 4 L% 7 EOIAEME OGN L0 | MRE AFEERE T
TEITERLIBRDIGED DD ZENHESNTNDED, A BN TIED LD
lAS S EAN AN

70 a2 QOBGE S IHFE O DWW TIERNR 1 25,

(1A=L s U aLDMOIED TREM]
AATIZ, #ENHK 2,000 FERTOTERRIZPEN Doz G TLARE, A #ITH A
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APEE SN TE e (AREARER, 1992; R, 1995; {540, 1998), Z O, &
BREOBECRERITI CTEHE LY, BI T — N TEIREOMS 2L CHE
L7203 57 L, B GGCRE SN TE R, ZRETHIA &7 7 apAaRk
BRBE T CAREL L CARMEE R AN B X T B A U CEH L7z & OWEFIT 220,

HARBEE T TONA 2L 7 U aDZHOREN 2B 2 2848 A 2 O ITHE
HEEBICESTELSMEZ LN TES, MY znT 2 RET DA ARBICTA 2D
FARBARETT DB, 7 = 7' LRI o TN T T BT LR D
e (PR, 1993) Z L2 b, WAOFR O THARBORKAFSI U ad A
AFRHBIZK LT, A a4 ARLRBHE DS EHERA TN 2 &b, ®EY LT
BRSO THLTHIELTET, A aDFAFREZ T ad X AFROMEET
DRHETE 2 LR,

LIERo T WA a7 UV aDSENRARRRE FCRESELTH, M TD AR
R E 7T apF ARBOMERICRONDL EEX, BEELETHI Far NI T
7 BAOBBAENIHESNT, BAED Y U aEHICET 5 A 2 B E 1 OFE
DOE AT LT,

EEN SRS E COARBEHTHRE L7 T T 4192 FHIZOWVWT, T ha v R
VT 57 LD cox]l B TMAEMT LT 2 A, A afkOBIEFREZFF>2 U=
IERDB72h o 72 (Yukuhiro etal., 2012a; B S), [AERIZ, 7D = 1,019 fE{FRIZHS
WTHEEYT ) BIZONWTHERD T2 CAD Bin TR AT L7223, A 2 & [ UEsT
W&o 7 U IO S o7 (Yukuhiro etal., 2012b; BIHS5), S 52, BAED
A A%ZFEL TS BOBRERZOED T L= 7 U = 3,750 {EED cox] Bix
FRET XTI U alThy), WA a2t sV anRMEE—-RITASOGT, EEOE
BHGIZBWT O A 2L 7V aDRMHLERRT D) T =2 3G oniRhroiz
(Komoto et al., 2016; 5 6)

Ll WA a7 0337 a5 BREICTHDLZ END, HA DA ARKR
&7 U aDA AR A ERENTRH CRRICANTRT UV 72T 23R T 1%
M A D AR E NBICEIMNIH L THAD 7 U ap A A h 25551 &8
HERRT DI ENBE SN TS (Kuwahara ef al., 1984; Daimon et al., 2012; A}
5. 1997, 8% - 1794, 2007),

o, A 2l 7 U aDMOATERREE, TR O REMEORE A TRA L2RER T
1%, 30emX40emX 14em (B E) & 30ecmX40ecmX7em (B E) O 2fEHDO T T A
Fo 7 BOIFEEERFIC, PUEY B O 2R 1 BT S ANTRESET
A DTN THZBEINNE L NIZMHAE (X7) 0BG, A 2[FE T 100%
(10 _T7FR_TC), 7T amLTIE89% @7 XTH42X7), IAa (AR) X7 U
a (FR) THE21% I8XTH4XT) L7220, JUa (AR) XIA=a (FR)
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R

N

b

DB DR TIIRRDBMNL L 2o Te L OWER D (PR, 1997), [FERIZ,
33 cmX26 cmX6.5cm (FS) OFTAF v 7 BOI LN TIToHORETH
A4 2 LTHE 100% (20 <7 3_7C), 7 7 2[[LTiX 85% (20 <7 H1 17 ~<7) |
AAT (AAR) X7 Ua (FA) TEA% Q0XT7HF9T), 7Ua (AAR) X
A2 (FR) TE0% Q0 <XT7H0XT) TholWEEINTND (B - 1794,
2007), 7T aADARETA ADF ADMAHE DT TIILRRBPAL L72WERHR & LT
WX, Z U a@RAARBATI) « RASIINE BITHA aDF ALY IEFTHDHTZHIT,
HNAADFANLRLLD EHHTDHET T ADAANEEREILHT-OHT, KRB TE
RN ERHEIN TS (B G, 1997),

ZOXIC, MEOREEITOPTIE, WA 2L HFAEDI U a L RHREE T X
HELT, ZOBRBEAED I U aEMPIZEET D 2 EIEE LA WIREICSH
P, T BRI A 2L 7 T anghil LA, EORMEENE LD s U a
LIPS IFAET 2 b B2 b D,

KRR, HA 2l s U3k KBNS TR DI T MR R e O D% AT
PEFFOGENH D Z EDHERINTEY, 2L 21X, ENTORBESRMT TIL, F
R F F THREENTRE Ch o7z L OME N H 5 (RE, 1927, R - K. 1939),
F72. F1 O 3 bz BANOMENOZM LITHEE L, BT ENLREIN
RNWEHICEB LI L Z A, BEMBELZOHBMRDBY MR E LTAER LT ED
WENDD BIR 7). £/, IA 3L 7 U aDRHE—ROF ARRITTRIIRES %
Y. B Ol LR Z O 7 =2 Ny S CHIET 2R A Ei LT
LA, HEAMAE O 30m I ICRE L7 = uET Yy N Ty T TR E S
(AR 9),

T A ANBINTEINT 5 OIFEM ETIE <Moo EThr 2 b, IAak
70 aDIHEE —ROW LS R 2,964 FAA BINOZMN D 2 m OHUE Il L7 &
ZAH, TDO%, BEEM LIcBE@e s, BEERT D L EESND 20 HEE
ERICEEFB O ZWE LR b¥Er 1 T OBIE LR, S bibiRn s
N7glno7- (Komoto et al., 2016, BV 8).

oI

HEWE DEAM

Z DHDOFEHR
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N

[fEEL LTHWEEEOMLE - 2558
A G TR H A a2 (BT A IChT-> THEALEZENED Y B, TH/IC], <A
W O GE & R, 4 BIOSh BB D%, 5 6z Rk s LT,

0y

- RIREDOMEE]

C

F) K& 1200] 1%,
2R TR IS 72 0 | IRERINZ PETe, Tw-1pnd) 1%, FEIRERINZ pETeS . Z Dt S

5 fthod 3 L W CTH D,

[FAENTNTF | RAIFOHAELEY DI SN 5 ReE]
BEREFZICBWTAA AHEL L2 EREHE LTI, TEMEOD A2 oY

/NI (Blepharipa zebina) . 7 7 2% KU /S (Exoristasorbillans) ., 71 A4 23/ 27 I X =

(Pediculoides ventricosus) 73& 7% (HATERFS, 1992), oz, 77 a2v R

U Rz (Exoristajaponica) \Z X DFHER, "I LTV, I~ RU~EH, U~A A5,
NI VIR, AILVEA, TUTAAFHE TVREICE AR IEIATWD (1

10

iy 1929),

15
2. EETHEEEYEOFRECETAESR
ZZTIE, AEn A aDEHO 7= DI AW T B EERZE 12>V C

Do THUTIENL D, RERERFOREFICHME LT, B EANEOEFBIZONT

o

RLAT D,

20 ARBE T Z A 2 OERICIE, BBRERTY (AR Y) O—D2ThD

piggyBac \Z £ BB T E A\ =, piggyBac 1k, 4 T 7 %F L TN
(Trichoplusia ni, EEHM - T2 7 B) OR#EMIE TN-368 [ZH KT 58K Th

. DNA ETUIY HHENZ0FHASINTZY THMEAFIH LT, fix 2RI CEIE
FEANZHWHIL TS (Cary et al., 1989; Handler, 2002) , piggyBac 1%, $n8iERE{x
TR 2 DORIGESNC R ENT-MEE L FF> T\ D, piggyBac DEBRER A KBS HE D

L. T OEEBEESE R KIRE AN R A IS A L CEIl L. B0 &7z piggyBac D3E
Z DF F Tl piggyBac B KN

25

F7 LT oA NEASS (K11, 72770,
LRBTIIMBBZOEE L > T, 7/ 2T OMOEHTICEE LIZ0 kb=

HAREEN D D, £ 2T, piggyBac ZWE LB FEARNVE LS,

A NZEZERNCBIE T EZEANT D7D, piggyBac 8 LT 2 FHDO 77 A

30
CEALZWD

RZfAEHOETHND (K¥12), —2iF, BBERERFORDYIC
HISEEFEZFA LI R —7 2 X R T, b 9 —2I&, piggyBac DARIHESID 5 H
D1 OERBPIEEANNR=TTZAI R ThDH, BBERELMGET 21 —TF
T NiE, FHORBESNB KB L TWS=0, ThEEKIEIIA 25 AfIcEASH

35 T RERHSEA L R =77 A3 FRORMESNIHREN /2R AZ Y 0 H L ThA

17



a7 ) APICHRASEDLZ ENTE D,

HimECF! FimEC S
< || sBEEEET >

yﬁiﬁﬁfﬂlﬁﬁ L T&s#8

‘-llll
A J
00

‘e

LY
aamun®

11. E#EF piggyBac DEyE

88 E FpiggyBac

—ir >

5
o [
SRR ETORE - : - FIEI 1 DERE
- BERBLFOMA HIE TpigayBac
BB LT
Fr—F523 K LTI REE
/ SEAUT B POEIRIITO T/ LA DIEA )—\
71-( 260 r—\ﬁ@@ﬁ@%ﬁﬁ
T i |
2 DO FREDY|E
”"‘i;'!!ll!, L i
EALT A l SHISEEFI! 1 DITOT
EIRE Y. £hha,
58 \ P4 2% S LA /
EAUICROEH TAZ U —= 1%
12. BEFHEBZ DA IOELE
10 RF—=TTAIRE~NNNA=TTAI FaNA ATHATHITE, 2507 T A3

RERETUA 2 ZEINTIAMIEAT 27125, ZhIZXY, ~ =75 23
R b ftE SN IZiBRER O S T, BB TFRIA 27 ARiCiASh D, B
18



PAEN LT fBR D FTIlE—EOMILIZI 3 Z O BB FA2R->Z & &0, b L,
PHRORG 11272 2 B FEAIN R I T Z DA E 2 &0 A L7ZRoRoOFIT, i
TR ZAARNAE T D, — . ~A—TF T 23 REKRII D A g ClaEmE L
WODT, FAENEA THIESIEZ 212 LR ->T, Ml 2H7-vIiZEEn 50+
5 DEPNBD LTV RSl LT, iiZidkbin s, £ORK, ZEMICHB

10

BAGF 2R OB B A 2 2 BHT 5 2 &N TE S,

(1) Be5RmICEET %8
{4 HBRROHERER DR E
KF—75 23 F

AR TR Z T A T OAEHIT A & U7 ik 522 O R Rl K% UMK 2258 O ok & %

LIZRd, F7o, WO %X 13 (2,

15 &1 #HEREBOYAXE, BX, H#EE

H B R O IRLS 2 IR 7 1R

HERLER YA X | HRKROHERE

74784y H#HROKRERREENY VI BEOMES VR ERIETFREAI Y

; (HC-EGFPBIZF¥EB &> 1)

Fibroin Hpromoter (7 4 7’1 | 1.1kb | hA 3k 7 4 7oA VHEHEBEE T O 2E—

A v H#EBEE T rE—¥ H—, 747 a4 HEEE TSR 5%

—) FARMR T HC-EGFP BAa1 DG 2 HE T 5
(Kojima et al., 2007) ,

HC-EGFP (HWEIZ T Tdh |23kb | WA k7 s 7oA L HEY L 37 B Ok

DBk H O 2 N Wz, AT 7 7% (dequoreavictoria) ik

B—7 47 vA 2 HHEBE BAST N BICER LG S N B

5 R B BIRT) a— R 5B, L ERF>7 0 7 A
v (iafkiE S X7 E) 2ELE L, ALK
PN S N ERBEIL, F Ty It
BIDTF X3 K pEGFP DI & 5 iRk fa,
W4 v /R G EGFP DT D (Kojima
etal., 2007),

Fibroin HpolyA (7 4 7 1A | 03kb | A afik7 s 7oAV HEERTFOX —I X

¥ H#EHBR Y —IFx—H — X —, EEKEEZHIET S (Kojima et al,

—) 2007) ,

BERREHNY VX BRET (v—V—8EBT) BEIEY N (Tr2RyVa &

19




B AB713995 D —E)

3xP3 promoter

0.2 kb

IR COBIETFIHELOT DI A THICAKR I
WHRRHITH D 3xP3 &, ¥Aui g yyay
NTHRENY 2 v 7 EBAE hsp70 BT D7 1
TGS T S —, WEAUR
CHEOE S N7 HIRIRF DsRed2 s DIRT
DERG % E T 5 (Berghammer et al., 1999;
Thomas et al., 2002) ,

DsRed2 (SRR €0
VAV S -lirmd)

0.7 kb

AYXF ¥ 7E FXIE (Discosoma sp.) HI2K
DWER RN X ERIs T (VT rrT
v 7 418 Matz et al., 1999), TEAxT#E4R 2 T A
ALBRETH~V— A —EnFE LTHWD, =
e L 7= 3xP3 promoter Dffj % & &> T,
BRI 2 7 A 2 OIR T AR IREa L # v
78 (DsRed2) #1EBLHED,

SV40 polyA (SV40 % —=3 %

—4—)

0.3 kb

T 7 A LA 40 (Simian virus 40) ~/ L
KDL —IRx—H—, HEGEKEEHET D,

FoM (7T 7%y a &S ABT13995 D—I)

piggyBac R

1.1 kb

AT 7YX TN Trichoplusia ni DS
K- piggyBac DA ImAL%] (Caryetal., 1989), 71
A 3 ) L~OFANIZEE LT, piggyBac ¥if5 R
F OB & LTE<,

piggyBac L

0.7 kb

AT 7YX TN Trichoplusia ni H KDL
[KI¥ piggyBac DARImkcd] (Caryeral., 1989), 71
A3l ) L~OFFANITEE LT, piggyBac i1
FOFFES & L TE <,

BRI (BT A 27 ) APITIIFEELRYY)

pUC ori 0.7kb | KIFEHED T Z A3 K ColE1 DEREALE AL,
KT T A R KRiGE 1 CHIES 2 72D ORI
ThHY, REE T A 205 ) AFI2iX
A2,

AmpR 09kb | FLAEMET v ET Y KT HERE T, A

7T A RaEROKRIGEZER T 572D 0S|
ThHY ., KB FHBITA 20T ) 2

20




fEAS LR,

P/ IEE - AI0-J O R

piggyBac R

3xP3 promoter
Sall 1990

pUC on

[F-h-EEFERI

DsRed?

Sall 7648

pBac[3xP3-DsRed2afm]_HC-EGFP SV40 polyA

10306 bp

Fibrain H promoter

Fibroin H polyA |HC-EGFP BfE TER Ay |

Sall 6257

RT-PCR HiF HC-EGFP

( HC-EGFP (M55 EGFP BIEFMERT)
13. HC-EGFP&{=FEAIZAH=7 5 X = F pBac[3xP3-DsRed2afm]_HC-EGFP M#&i&
5 BREROHERUVEEIZOVLWTRR 1 288, ¥ on/JVF(E—2 a3 AT0—J0
FEERVEGFREOREMZHES 51-HD RT-PCR DEEETRT .

MR EZSD £ TICE SN EX 1418 T, 3 858K 1 piggyBac % pUCI18
IZHFRA LT3 57z p3EL2 (Caryeral, 1989) (2, ShBERIRGE X v 87 BB &
10 > N (3xP3-DsRed2) %#4HAT 5 & & HIZ, piggyBac W BEFR B T O—MEREL T
pBac[3xP3-DsRed2afm] % {E#L L 7= (Inoue et al, 2005), ZiUZ, 747 a4 HELD
WA T B OfG % o BB TREE Yy N (HC-EGFP &{s1%8
Bihty ) Z#fALT pBac[3xP3-DsRed2afm] HC-EGFP % {84 L 7= (Kojima ef al,
2007).
15
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----- -I Fibroin H promoter)l Fibroin H x Fibroin H polyA )

74704 VHEEEF

meHks o EEET [
#5 oY HillE ..l—EQEQ

HC-EGFPEEFHEHE Y k

v

Y—h—EBEFRBEILY HC-EGFPEEFHRBEN v +

pBac[3xP3-DsRed2afm]_HC-EGFP

S ETTTED D
57 E FpiggyBac

' pBac[3xP3-DsRed2afm]

EBEREETORE puC18

RN
3xP3 promoter

| | - EBEREERT
D

14. HC-EGFP&EZFEAIZHW:-7Z X = F pBac[3xP3-DsRed2afm] HC-EGFP D& A%

fBA

ANVIR—=TFFAI K

5 RF—7"7 A3 RD piggyBacR & piggyBacL (21X S iz HAOfEIEZ A 247 7 &
FUCHRAT H72DI21F, BBERZROBENLE L5 (X12), ZOBERZ MG
L7, ~NW8—TF A3 R pHA3PIG #E L C, FF—7F7AI REBEETHA
SPMTIEA LTz, ZDO~L8—TF 5 2 3 K pHA3PIG DR M UMK ZEFE DSk & 3 2
R, ETo, RO A X 1512773 (Tamura et al., 2000),

10
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£&2 ANIN—TFRI FpHASPIG DERERE. HE. #EE

BRER

e

FH 3R & OB RE

A3 promoter GRIfV'E T 7 F

B ae—4%—)

0.7 kb

A AHROMIET 7 F 2 A3 Bl D 7w
TS —, e TR FERBIIED D
LN TE % (Mounier and Prudhomme, 1991)

piggyBac transposase
(piggyBac Wrf IR B 5+)

1.8 kb

A Z 7 WX 7 U Trichoplusia ni B3 DL
K- piggyBac D%l (Cary et al., 1989),
piggyBac D 2 DD REGFLH O I He F 772 sk
2810 LT, filho> DNA i AT B ikRe%
R,

piggyBac R

1.1 kb

A T 7 WX 7 U Trichoplusia ni H3E DL
K- piggyBac DR Imtil5 (Caryetal., 1989), 7
A 27 ) DAOFFEANIZE LT, piggyBac a5
FOFIELS] & LTH <,

AmpR

0.9 kb

FUEME T ) T AT, A
7T AI FERORGEZBEKT 5720 OR
FITHY, KBIEFHBZ A 2D7 7 LT
A SR,

pUC ori

0.7 kb

KIGHEHID T Z A3 K ColEl DHERIBILA A,
KT T A FERBGET THEET D200k
FIThHY, KBIETHIEZ A 205 ) AHIC
FFRA S LR,

A3 promoter

pHA3PIG
6160 bp

piggyBac transposase

piggyBac R

PCR #iH

B 15. AJLS—F 5 R I K pHA3PIG Dk
5 BREROBAXRUHEEIZOVWTIER2E2SB, NUIA—TS5XI FORGFHEHERT L0

M PCR DEEZTY .
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B HRER OREE

O HEZBOMRER OBRE

[HC-EGFP i&f5+]

HHEIS T D HC-EGFP BIn 1%, A agk7 17 A  H#EHZ NI HE
FU D 75 (dequoreavictoria, FIRAEMM « & R hifil) RSBk Gk & o)
B L OGS VR B a— KL TS,

a7 uA s H T BRERERT D EERMMEY XV ETh D, AEBATD
BAR IR, 7 4 7 v A v H$HEIEFORBAHET 5 _LikiEED 5. mRNA ~0D#;
B IEL X —IX—F =2 F L MRl E TCORERZHWTWD (Takiya et al.,
1990; Kojima et al., 2007) ,

Frkass % 737 %  (Green Fluorescent Protein, GFP) |3 bl Y% 521 Thifas
WEHT DL RIET, BRI~ — %L LTRES AVSR TS, AlE A
WD, WIEBREZFD D LI —EOT X B E @R LT AR a2 o)
27 ’E (EGFP, Enhanced GFP, 7 u > 7 v 7 1l) OBR1Th D,

HEVBIS 1 & L7z HC-EGFP BI5 11X, 7«47 A > H#EEBERFOPRELEFRE L,
R D IZEERIaEm T v T BB EFHA L TER L7 (Kojima et al., 2007)

WAt Y 2 XN, BEROT LV EXEEOT X BRESNEH T D
Ed, T LN T —H~—2Z (Food Allergy Research and Resource Program Database
(FARRP) ., ver. 13, http://www.allergenonline.org/) (Z%f L C E fEDOBE% 0.1 & LT
FASTA Mz #1772 & 2 A, BEET VL7 v EHEPOBHNIR D Bz o1,

ZOFEBIE Y ME, EHEORORHFR L LS ELREITA L TW7Ruy,

[ 2RI & v Bl s 1]

KRB THAHZ T A 2 DRI, WM @2 X7 (DsRed2, 7 w7 v 7
) DR TOFBEFIH LT,

v — N —BETTHLIUERREAENZ N TEIX, A VX TF v 7 RNXHE
(Discosoma sp., HIfaEh#FT - FE B M) HROUERITREH IS R ETHY | #is
FHI~—H— L LTRIES b Tng,

3xP3 7'rE—Z—|%, IRTOBETFRELDTZOIZ N THINZE KR I NI RELS]TH
% 3xP3 12, ¥4 v g U g VNI Drosophila melanogaster A DE 2~ 7 & X
JE hsp70 BIZ T O E—F —%fEE L TELNTZ, 20 3xP3 7' uE—4 —(3kkx
72 BB o BIRCEIRICB W GEIB -2 388l Xt % (Sheng et al., 1997; Thomas et al., 2002) ,
¥, 3xP3 IR E—Z —DIEMEIZITEY 3 v 7 IC K DFEIIARETH D,
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(2
£

=

SV40 Z#—I X —HF =&, YIT U UANA A0 T LAHRDY — IR —F—T,
mRNA ~DERG 2 fF 1k SE 5,

ZERREAE N Z W, BEENDOT LV v CEN O T 2 BB A AT D0
ES, T VNG T —H~_—2Z (Food Allergy Research and Resource Program Database
(FARRP) . ver. 13, http://www.allergenonline.org/) (Zxf L C E fEDREEZ 0.1 & LT
FASTA R ZAT o712 L 2 A, BEAT VL7 EHPORSITRD Shieh- Tz,
CORRI Ty NI EEOROMNEREEL S EOWAEITA L TWh2Ru,

[~ =75 23 ]

SR —=TF 2 ROERUZHT= - TIE, 2 DOKRIGESID 5> HD 1 DEHIBRL T,
A aEROMET 7T A3 BEFOT et —F—%fALL, Zhizky, A
2 DM T piggyBac BB EEHR N FEBL L [FIRFICIEA LTz R —7"F X X RD piggyBac
KIHEFIOBNZ & 5 BB TR A 2Dy 7 ARICHASN D, —J7, ~W/ 38—
Z I FERIIREERSIZ | DRELTWDTED, A a0l ) ARCEAIhD Z L
M7 ([%12),

) Ry Z—IZET 5 EH

2y a0N: P

ARBE B Z A 2OEBICH WY X —IXKBHE Escherichia coli B 3D
pUCI8 TH 5,

WK T piggyBac % pUCI8 IZH#EA LC p3E1.2 135415 (Cary et al, 1989; X 14),
FF—7F % 3 K pBac[3xP3-DsRed2afm] HC-EGFP %, p3E1.2 (CZERIRAHEH
NI BEHEBIE Y & HC-EGFP B 3Bty FE2HALTHELAE (K14),

RFP—=7"F 2 RD 2 SORIGESI L OE ORI Z G Lg% 1A 25 ) ATHiA
T o570, ZORMEINZTRIEL THA 25 LI AT 2 piggyBac B EESR & ik
BTN —7F 23 R pHA3PIG # MW\ TW % (Tamura et al., 2000; X 15),
pHA3PIG | THIRE 7 7 F > A3 &in 7 0T — X — D) & T piggyBac TnfblEE & 3 5l
SH DD, RMESIO— D& KPS TND2H, TREEKIIHA 25 AFIZIEHEA
SH7RN,

57

O R ¥ —DBEK R OEEE S

pUCI18 D FEHUT 2,686 bp, HILESNLT 7 &~ v a & H L08752 &= &,
pUC18 (ZHEREIN 1 piggyBac Zff A L7= p3E12 OHEIEHIT 5,958 bp, HaEEESIE
piggyBac Website (http:/piggybac.bio.nd.edu/) % Z 8,
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R—7"2 A 3 K pBac[3xP3-DsRed2afm] HC-EGFP D341 10,306 bp, HMEL
F O REFESNTHIG 10 25,
A~ R—TF Z X R pHA3PIG OHEEHUTE 6,160 bp, HLIEFELH TR 11 2 S M,

@ REOHWRELETIEERIIN D DHEIL. £ OHRE

pUCI8 (Zi&, EMHR TR & —Z T HEO&Rk~——L LT, 72
VNt E BT DB FAEEND DD, RBELEFHMBER A 3D ) L2 0
B FITEAII TR,

p3E1.2 (ZIX, piggyBac EEBBEFRERF K O O MM O RIEGELS 5 6 72 2 5 K+
piggyBac DEENEEND,

RJ—7F % 3 I pBac[3xP3-DsRed2afm] HC-EGFP |23\ TiZ,p3EL.2 75 piggyBac
R G T 3 RE STV D,

~ILR—T"F A2 X R pHA3PIG (2, A 2 OHfE CTOMAR TR E HE T 2 Mg
TIFr A3 BT RE—2—L ZO NmIHERE I piggyBac WEEEFREIS T
WaEnsd (K15), ERICHTZ-> T, 2 OOKREESI D > b0 1 S>&EHIBL T, &
A aHSROMIRE T 7 F v A3 BIETOTeE—¥—%fALZ, Zhicky, 1=
DM C piggyBac FEBER DHBL L, [FIRFIZIEA LTz K —7"2 2 I RO piggyBac
KBS OIS D BRER TR A 2057 ) APIBASND, —F, ~—TFF
A FERIIKREESNZ 1 DOKEBL WD, WA 207 7 AP EASD Z &
M7y (% 16),

® N7 F—Dtt - RWEEOFER Melutt - WEREEZ AT 2B A1X T DE TR
BT A 1FH
R B —DARYE - EEEE 0,

(3) BT AEYSOFRM G
14 BERNCBAINTEBEEDOHEAE

RF—7F % 3 K pBac[3xP3-DsRed2afm] HC-EGFP N T HtH AL R O AL B 3 DAL E
K OJF el QN i BRI R 2 & B BIWERAL % (X 13 127”5, 2 D D piggyBac AImBLY DRI
B~ — 7 — T b 5 UWERREEIGEE T OBy &, SR OEEZ RN L
L7z HC-EGFP Bin ¥ O3Bt v FBFHAS LTV D,

Ry B =~ DGR OFFEATEOE R 2K 14 1277,

7 BERNBAINZEBROBASE
K —7Z A 3 F pBac[3xP3-DsRed2afm] HC-EGFP (X 13) Z~ 1/ 3—7F X I R

26



pHA3PIG (¥ 15) & & HITZHEIN (IR) ~BARUEAT D2 Z L TBA L (K16), ~L3

— 77 A2 R piggyBac O 2 DORIFESID HH 1 D&KL TWDHDIZ, THHEE

WA 2T ) AP T 5 Z L1370, 77 A REFEASI N O L FERE R

HIC piggyBac SRR M\ THE RN 1 A 27 7 AHPICHRASILD & OO
5 RCTEETFHBINA aZBETHZENTED (K16),

EREREET

Fr—73x=F ANIR—=TSZRZ R
pBac[3xP3-DsRed2afm]_HC-EGFP pHA3PIG

FALEERPOERERERIITDS / LADEA

2 DDORIGEH %
R L TEB

hA a4 LITHEA N

KIGERHIA 1 DFZFED T
..<15![]D>-- EBET. kDb,

\\TE%%@%E 4//

FALEXROERK (G) TRYY—=Y
(RTOFREBHEKL)

16. AREGFHEBAHAIOEREE
10

N BIETHEBEEWEOBROBRR
O EBEEIBAINTEEORKDOFE
R —7Z A 3 K pBac[3xP3-DsRed2afm] HC-EGFP & ~ /L 3—~7Z 2 I | pHA3PIG
15 ZPAIEAN SNTZAGII HIME Lol (Goo X 16 X TN 17) ZpiE THRE L7z,
DO FETITIRIRARHKE & 72 o TREHEFFO BB R E WD, 2D Goffikz A/C K
e & AZRLT D Z &I Ko TURIRMEDZREIN 24572 (G, 1K 17), EAnFHEHE 2 (R AT AR
THROENF LRI EERET D LD FAEZMEIT S IR SORBMEE TRl
L. RCHREEINE T E2HBL L TV O EREZ R LT,
20
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HC-EGFP 200

B/C w1 pnd
|** BIETE A
GO
T ]
MBENKICLZRAZI—220 e G B/C
11 ]
3
200 G2-2 G1-2 B/C
| ] L ]
. *
200 G3-3 CAE G2-3
| | l [
1
200 G3-4
L — T 1 -
G3-5 CAFE G2-4 G1-3
| ]
+ —
G3-6 G2-5
® l *
G3-7
¢
G3-8 G2-6 G1-4 [~
|
SRS ER D #8Y) 3B
I
G3-11 G2-9 G1-8
¢ | ! ¢ +
G3-12 G4-1 G2-10 G1-9
—
¢ | ! I
< G313 G4-2 G2-11
‘! . I
G3-14 G4-3 G2-12 A
l | o
¢ I ¢ o)
G3-15 G4-4 G2-13 5
I
¢ | ! I
G3-16 G4-5 G2-14
KD E—TEEEEO R ® uiRIED
G3-x G2-y
| |
]
A 4 G4-z A 4
—

~~  HC-EGFP <A Z x HC-EGFP 200

17. REGFHEBZ DA IOERZBALHAES

28



10

K3 EVMSEHUEFETMCDERERENRET 5=HIC1To=HER

(HRBSEIRK 17 258)

FRH AL & AR
AR TH H Gie Gis  Gawo  Gziz Gax Gaz Gas Gas
2010 2010 2011 2011 2011 2012 2013 2015
BALEEBTFDLE
P AR ” © ” ©
~ILR—=DFAFE (PCR) | O
BAR T DOFEHRAE (RT-
PCR) © - ©
BRI R
(S DR ) O
(PESR%R) O
(2 {3) O
(h Hu 1Y) O
(e i) O
(i 20) O
(D) O
(%h L 17Eh) O
(PESRATEN) O
HEWE DFEEM O O O

Q@ FF—=FF R I FIZBW T piggyBac EBERBIETBIXREL TVDH Z & ORER
ERL L 7= R —7"7 2 X K pBac[3xP3-DsRed2afm] HC-EGFP (233 C piggyBac #5f%
BERBAL T NFEL TV RN L, Y77 A I FORERISIMERHC K0 MR8 LT,

@ RFT—FFAI RITBITBIEZAKRKRIANVAY ) AOWHFOFE
ERL L 72 R —7F &2 3 |} pBac[3xP3-DsRed2afim] HC-EGFP (28T, #E& K+

piggyBac D7 v —="2 7 Ot T, AcNPV (dutographa california nucleopolyhedrovirus)
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D7) KZHFkT D FP a1 (2K 642bp) @ 5 i (340bp) & lef9 Eis 1 (&
1,548 bp) @ 5" Il f (469bp) 35> T\ D, WTHNOWIF &, piggyBac Kiuhic s
OIMINZBH Y . T A a5 APIZITFEAS LR,

@~ INR—TFF A I FOBRTEM

Gis MWROBIRTFHIEZ VA = (K17, £ 3) O 5 linsh ORI SHH L7z
77 5 DNA #881L LT, I EREIE O % PCRIZ X W #iE L7-, PCRIZH
W7 T A ~— L HET D OfrE & 15 12T, BREBROFER, Gie OB ET
HHZ 1A 2D ) 5 DNA )5 piggyBac TSR B A OEIEIXFED S -7z
B 12), ZOZ b, RGBT A 2T~ R—T T 23 ROEH|NGE
FLTWARWT LB TE 1,

® EMSREREHICXERFREZINET 5 F TITHV N RBEDEROKE
PR OfEEE (P1A) T G HROBIZ MBI VA a2 FR L, IRTOLERIR
sty X B ORBLK Ok T ORI R EH I 37 B ORBNED Hivd
R EEE LTz, TD%, EHRMHTHD 1200) T T<SAE] EORLLZEZITUV,
H AR 1 &2 RO R %4t THC-EGFP 200) &Y HC-EGFP <A %) Z{EH L. BIfE
F TPIA TOME - sZBAUT L U REEAAMRF LTS, Fiz, TH/IC) RfEL DR LK
T [KH25) RfEafEH L, FRICET « RFHER 260 T\ 5, B 1712
B A S Lo R AR 3 1R T, Rds. ARHFEICB W T T S RIE, THC-EGF
SAED O Goas ARLIEE, THC-EGFP 200) @ Ga.qz HARLAKE & OV THC-EGFP < A% X
HC-EGFP 200] @ Gas HHREETH S (K 17),

(4) MBENICBALTEBROFIRIRER MR X 2 WERBOREN
A4 BAShEEBOBHYPHEET 2HHTA N2 B —K

a2 A 2 (KH25) EIEBm #1142 (A/C) Lo Fiz, FEEE
Mz h4 = (AC) ZRLZEL LT, KK TONEEEZ I A TV LA B—2 a0k
DIRELI-L A, ANy RO S D MEER &t STV EER? LLISoBEL 722 &
HBASNIE R FI ek Bic 1 a B—ASh TS &Il L7 IR 13), 723,
piggyBac % W BR LR 0 A 2 OEHIZIRN T, N7 ¥ —DIVEREEA T A =
DY SIS LT & O,

7 BAINEBROBERY OB MRICE T 2REOREME
BANSINT-EEEOERIY) N EENNARE SN D Z L 2R T 5720, FLUTRHE (G
HAR) ICHKT DR D THRATE (Goro AR, Gan TR O Gy 1Y) OARERT-HHHL
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I A 3 JOFEBAR TR 2 1 A 22D T, S Ensh OB R 57/ L DNA %
L, Yo TV EA =g 2 (Tolc e 2A, KRB FHHEZ A anbid
TARTRE U A XD BB 1L AREFRE SN2 &0, BALTLERFIIIA 257
J DR ERNCHERF ST D Ll L7z GBIR 14),

I, A Al NI, piggyBac T S A IEE A FFOWBEEFE L 2 — N 58
FOLEEITRE SN TR,

N BASNEBROBERY OEER R CHARE CORERRORENE
BASNT-EBOBERY O BEB TP REEMICRBLESND 2 & 2RI 5720,
[ CoeRe (G #EAR) ICHRT 2 8722 5 FRRMEOARESFHIZ T A 2 R OIEEIET
FAHLZ 7 A 2UZHOUNT, 5 S ORERIEDY D4 RNA ZfhiH L ¢, s il tads i # v
R ERBIE TR T D RT-PCR 24T o 72 & 2 A BEEOBR1-HAH 2 B (K C R |12 iis
GREMPBH S, —75, B R EETIIHRE S Rho 722 b KiisT
X A A 2ZB W T HIBEB T AREMICHEEL TN Z LR TE 7 GIE 15),
Fio, AR VN BIZ L DR OGS NT O T HRAKR THLEEL T
HHELTWDLZ LE2MEHELTWD,

(5) BioFHE#Z WS ORI KR ORI O FELE T £ b DRREE R OE M

AR 13 KON 4 IR LI ot TV A B =2 a U ic k0, KBz A
ADEEDOWMRLMERTRED Y VTN E/{DLZENTE D, HBInFHBA A 2T
LN T TR NRPSTeZENnD, 2 ng®D7 ) ADNAZHWLZ LI2XD .
B R < D BHENILEBEEOBWARYT ) AT g TV E A B —2a BTk,
B TR X AR L XA LT, ARBEIR TR DA 2%t T2 2 ENAETH 5,

(6) BEXIBEDRT H0HF LOEE DHEE
A4 BAINE=EBOBERY ORBIC XV (5 S iz AN SUI AR R
AT Z A 2Tl MASNTZ HC-EGFP &in 1%, 7 4 7 0 A > H {51
7'aE— 2 —OfIH T TH R ORISR CRILSE D, EA SN HC-EGFP # /37
BIINEEO 7 7oA HEHEREGTDHI 0D, ZOENBETZFFOARBR T
B2 A TR ORI TR T DX LB EURAREEAT D,
o, B~ — U — & LT, 3xP3 FuE—F —OHI#E F CUWERIROAE S LB
DBEFEFEREIELZLITLD ., B h, Wi, ROIRTHRESEEE LT SED,
HC-EGFP % /371X, W Z v NV ETHLT7 4 7 aA  HEHE#EF X7 ET
b D WG N2 RV BEOME L R ETHY . WTFhDZ R0 E b oWy
BaFEED L) RBREEEZA LT ARNZ L h, BFEOF >R#RE2E LS ®
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HHEREEA L TCWWRWEEZ BbND, -, EBRIGREOE X R E L8y 7 E
THH MOWEZZL ST D XD RBRIEEEZA L TN L, 15 EO R
REBSEIHEZA L Wt EZBND,

v AP IOIABPAREICONT, BETHBA VA 2 LEEXORBRTIHEF L

DR & DR DFEE

AR R OVERE PR E A TR T 572010, BIS T X 7 4 =% #E THC-EGFP <
AE | & THC-EGFP200) & ORMEfEToH 5 [HC-EGFP < A % XHC-EGFP200) &, &
BB A2 TSAE] & 1200 & DORHEFETH 2IFBIR B A =2 TSAE
X200] 12OV, HEmH (180 3 ) 2 AN LERC, fh|H (4 -5 ARIETH
BHLT, JPEAMA - i L7z (M 18), FHAIE. Rl LR E A o 7o 5 FR Al 155 &
LT, M S 725 CfIE U CTAESR HECOIRE, 17BN S 2 36 I F2 0 L 72130, I8
HiEfR A X B COE RS L LT, BT T34 GH8 [, BEERAREI 2
— T2 (GFF5E), BEREFZOESRE L FRRICIHINRIRE OB L ST Dk CRERE &
DO FINETEE LT, S ROEFLTE. M2 kT 2818720 L 2MA L (iR 26),

T T
] HC-EGFP CA/E X HC-EGFP 200 \ <:>
2434

18. AHEZH - ARFHFEZERT SR

O wrRORE
RDOEEI OYIO DIRFEANEELZRAE LI L 2 A, WTNoOBEIZE N T,
KIBIa R R T A = (BEIER 0.355mg CEAME, LFFIC,) . 2 7 4.52 mg,
3fpl A 30.8mg. 4 LA 171 mg, 5 R ® 774mg) 1TIEEE R A = (07
{LE% 0.404 mg, 2 BN 6.29 mg, 3 #piLZ 403 mg, 4 HHLZE 190 mg, 5 EREAR
1,003 mg) K YVAENELS, M FHRAEENEO b (16, P<0.05),
WA Z e OE S (RE) LOWH & BEGRAZ FRWEM7Z T oE S (MEE) % i
Liz&Z A, PIA TEHE LIEHA, BEICOVWTIE, RBRHfZA2 (FA
1.66g, A A 213g) OFNMEREE HICHBIFHBLZ VA 2 (A 1.83g, A A 228
g KU/hEL, MEEICONTY, BIE M T A2 (FA 0294g, A A 0301
g) DOFFHPHEREE HIZIEBEB BRI A 2 (FR 0436 g, A 20459 g) KU/
otz GBS 17, P<0.001), E7z. BTN ORES RE R BTt o % — O lRBEER
BXRECHT DRI L 2EERR (LT (R ERR] &vo,) Th,
[ L&D ICREICOWTIEL, KB A 2 (5 A 1.08~1.54¢g (BIERHZ
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& DWEEDF/ME & e R, LTFRIC.) . A A 1.38~1.99g) D75l & H 123k
BB A 3 (FA 1.29~1.67g. A A 1.57~2.14¢g) K0/ &< | BfEEIC
OWVWTHARBEE BRI T A 2 (FA 0.170~0273 g, A A 0.191~0314g) DFHN
MEfE & B ICIBR G A = (A 0.308~0423 g, A A 0.337~0.458¢g) LD
INENEWIRERAG LN BIR26 (S5 KOEI)),

Wi 41T, ATEARFAHAHBLZ 0 A 2 3k ta, SRR L 72 DR TR A 0 A a A
Thod, MEITESL L HEBEXIFMNTHD,

@ EFORMHE

ZAEIND 5 LI RBFHET 2FE TH LIPS EEZTE L2 L A, AT
Wz A 21L97.6%., IHBEILFHABZ 7 A 21 98.1% L 70 0 | HEHFRIZRA B 221358
D ohignoTe (R 18, P=0.90),

S & LT, I b IR ORBEE 21T > TG | RIERBRIRIC - THafl &
FIET 2 ETOMBARELIL ZA, RBEHEX A2 (KX 2400 (CFY
fE. AFELC,). AR 241 H) [FMEREE ISR A= (KA 25.1 H,
AR 252 H) XvEIo7 GBI 19, P<0.001), FREERERER ik, A8 1HH
R A DRI Z BRLET 2 RITIEBE R 1A 2 LRI LA & 1~3 RV
BERDHSTD, KRBT IA 2D FREN L3 o7 BlER26 (F1 K
0% 2)),

B RBE X T A 2 R OIEBE X A 2TV T b 2L ET
VN, BR e g i R DR BRE AR D

PR B AR Cld, ARG AR A 2 TIXZIRE @ LY 1R 3 [E0
R DA 72 B 1 A 2) X8 HT, FEER R X 7 A =2 T1E 0.0001%
UFThotz (BlEs26 (F3IKRVFET)), 2O -IRELX HHE CHERL THZALZEZ
A, RBIETFHBZ A 2 LOFEBEFHBZ DA a0 s —IREO KRR A
T5Z 3otz (BlR26),

KRIBIE PR Z A 2 E, TR & 22 D IFEAR TR R T A = & [FRR, B UTSRIE
ot NTETE Z Sh TR LU ClRR T 5, 4 @i o i3, U & om L
KOG D 2 2 MEROTZOICRELBRIEDL RN TH Y | K2, BTy
TEEOREL I LD5FBICEV BRI TE 5, 2o, lATER LHUK BT
DR,

® HEfFRES

4 DRSO ED £ TICE STl OEE THAERMEEL RS L. K
B2 A D8 99.0%, FHEBEIE X A 223 98.8% TH D . Wiz n
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THLRPTHRET AHEEITD TN TH Y, 2 BB TP AEEZTIZ D LN
Motz (B 200 P=0.97), —F. FREBEEE G RER ClX. NEE X A 2D F )
ML R BIEAE N Lo (B 26 (F4 KOER)),

@ EBRES

S BEN 9 DR & el 5 726, 20em 30 L C S ngh A E X | 16 FEf 4
(ZIEDALE D D D RRREA G LT, ARBIR TR Z A 2 DT 9.4 om (BEVE(R 22
54 cm), BB A TOFEL9.6 cm ([ 5.0 em) & 78> T, Hat M2

BATED o oT- (iR 21, P=0.87),

FRBEER BB I W T BRI OB R FRETRIROIMNIID Z ENbH o123, KiE
B2 T A 2 LIFRIR AR Z 1 A 2 L DR TR ERBWDITEO bR T

(AR 26) Z LD b, EEIRESNTEWVITRWE B X b,

® FFERN

A A IEPEAETEC X0 BhET 5,

AARLH 1Y 72 0 OPREINE A g3 5720, P 19 em O OFEO LT, &2
Bt D A A% 1 5HT D 24 REFEE W CREIR S A R Lo, AEis 1 x B 1 =
DL 516.4 8 (REHEMRZE 102.7 8) . FEEAR TR A 0 A =2 O3 645.6 ) (HF
721092 fH) L 72o T, AREEFHIRZ I A 2D HNLRL et a8~
R b (AR 22, P<0.001),

A AR FEIR D HPH & LR D 7200 EATT B 1 EF oG
DR FHII L7z, B 19em OFE TRIFE L7235 A B S o 127w, B0 %
HT Z L IXTERD SN, RO DMz I Lz & 2 A, ARz 71 21X
B FAHIAZ T A 2 L0 BIROFEFHICPEIN L TV T, MEHFRIRAEEDNRD L
iz (B 23, P<0.001),

® MR - KRR - RIRSE

ABIE A Z A 2 L IEBIE A DA a bR OREIL 4 B TH -T2,
F o RBG A A 2R, FEEG R A 2Rt 2R T 5 SRR A
FETP, UL ED Z L E N WR AR LE » OFIRSEEICEWNIT RN D EEZ BN,

@ 7 ValoREEOWREM

— IR IR B AR R D fitiit AR U TR e ORERS IR AR i o 7 — I L
T BREEER B X IB N T, 7 U A ORAZY T2 ICi B EORICHE A RET
570 E—E DM LR E 2 5% U oo, AR T T A 2 OF—FEHEON
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RIZH > T 4 shh SR OINHE £ TOBBRICB T, KBz A o
FEBIGFHHZ A T DITENREBT LSO A2 LN O h A a b 7 U aDic i
"EEtEZ L T om0 g Lz (AR 26),

a) HhihofE

BEEZOFRB BB W TAREG TR T A 2 L O ROIEE TR 2
A T DOFTEVEORNEZ FEMCTE T 2720, 2014 4 7 A5 2016 4= 10 AT T
JEERRERE (AR <1 OWREEEREXEIZ IV T 8 7] (1 [Mldb 72 v B IsFHHH 2
T4 = 4,887~15,000 BH, FEEISHAHE X F1 4 =2 3,000~9,709 §5) . 2015 -7 HH 6
2016 4F 10 F IS/ TRESB IR A Hiftit v & — (BEBIRATET) (cBsn»TsmE (1A
Bz fAHEE 2 MOAF CHEEFHELZ 7 A 2 59,764~113,963 84, R 1-HiLHE 2
A A = 11,737~12,000 BH) D LLigeai & 2 Sk L 72,

W ORRBELE X BB T, AR R 2 7 A 2 13 IR O JETER 7/ %
T A =& ORI TITENFEIC B WD THRBE OB D AVT, EEIFHRES o B Bl A7 751X i
TiZ, BEM OB NFEERERN TROD - AR, AR ST HIZ A 2T 1
& 7- 0 fl BE4L 5,192~9,619 81D H 5 0~3 §H (0~0.04%) . @z B A =
THIE K 5,148~9,709 5D 5 H 0~4 §H (0~0.04%) ThHoto, £/, EREEEL
THIZTERCT 21 GARY)) O BRI T RO o T @EEL, ABE
#x 714 2T O~45H (0~0.05%) . FEBIETHHLX 1A =2TO0~154 (0~0.01%) T

b,

[FIRRIS , BER IRASR BT o 7 — ORRRERT B XIE ClE, Shin i E R s TR o0
ST EESE, BRI, 1F - 1 2BH 70 ARBE B2 B A = O il R IX
T B 5,871~6,000 FHD 5 5 0 B (0%) . AR FHIH R A A =2 0D il A2 pE HTRABRIX
THIEH 36,000~49,000 1D 5 B 0~6 FH (0~0.01%) | FEB I T-HL#L 2 J7 1 =T 5,833
~6,000 D 5 H 0~1 54 (0~0.02%) Th oz, Fiz, AEHNIL, BB M2
A RO EBEFHBZ VA 2 EHLHH 0 TH -T2,

WTNOEE S, FBERESITRODSTZHRIIEZ LD TOHTHY , T, F
Whk G250 EOEERICHELZZ ERERFNZ LB D, 2B, 7 3TOR
BRIZBWT, KBB4 2 R OFERE T2 0 A a R EEDINC
2 XK BRI E ST o iz,

Flo, A T BRBEE L0 1 EDRN 3 BIOREZDOHZICIHZR D, Wb D =HR
WPNALDRBRELZHFHE L2 L 2 A, B ORRBEE T XEIZ BV TR, ABsF#l
Bz 1A 2T 1 [EH70EEEE 5,192~9,619 D 5 5 0 58, FEEG FHlHz 1 =
CAEHK 5,148~9,709 BHD 5 H 0~1 FH (0~0.01%) Th o7z, BEEEBEREM &
2 — O IRBEERE KB B W CEARRE T X A 2 CHIERBE T A 2T

k=]
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H 0B (0%) THY., ShliofE T FHNm A BT 2 =ZIREDAE U 5 rTREMET
— AR T A 2 R & AR TR & WV ) RN D LT,

¥, R ORREER S X T O TR TICEFETENIC Y U a il BMRAT H A
REMEIZ DWW T b, R OB IFERICHEBTENCHE RGN 2 B TR L Tk
L7273 RAPES A oD IR SR 5 X C I B RlR 1 & 720 (7 U 3oy dins 0~5 BH,
7T A 0~2 ., WTFILHEIORIEL L HITRHIAEN TV ORRD LTz
D, 7T A MR LT Z L3 oTo, Fio, BN RAEREN T v & — D[Rk
BXE T, FERB 1LE - 1EH2D, 7V a0hbhR 0~188EH, 7 UV a0
~9fE, WIFNBEEDOREEL L IR OLIAEN TV D DRED LNTZIEN, 7T ad
RS 1~3 BEAFAE L TV D ORFRD b=y, ERIOIEEDHAY OFEIZZ V2o
FCEHAD L TWRNWIZ SR L TR, REL L HICRHFLIAEN R 5P
EL72bDTHD B2 BT, AEFRBICE T, SEFENTRO -7 T
OB RO, BRI TR CTEOL TRBME L TV D2, BEEFEOHFERENT
RIZZ7 U aoph s P Lz LThH, x5 2 TOWDRFHOEFEEITIZ A 20
B LDNRNZD I A ADERERZRT D T LIFTERITL, £o, T—EREEN
THAADAAFRE 7 T aDF AKBOLZRLZELTH, fMBERNTEINTS
T ET . EFINIIFN ORI L7eSh A E =AM CTAERT T2 i3k L%
EZ B,

b) DK

R OFRBES B X CTRE ST A ah iz on T, Sihog#ICERES
I U CRIZED B2 o7& 2 AT, R UEBEENICENT, a{EbE 5720
DERTHDLIHE (F5L) ICHHREBLTRHNOLEEL, 2O EHEENTHE
ELED LiREIT- 72,

JEAFESAE OTREER B X TlX, A2 EOE 272D DR TH DO Tl & Ak
L7=DiX, AEEFHHLZ 14 2T 1 EldH 72V flFH 4,922~9,619 BHD 5 5 3,004~
7,958 56 (61.0~82.7%) . FEEInFHHHL X 7 A = THIF I 4,883~9,709 BHD H H 3,612
~8,521 8 (73.2~92.8%) Toh oTz, —Ji. BEDO FITHBRNED Tz FEo 72D,
KIEE AR T A 2T 116~1,219 FH (2.4~14.4%) . FEEIsFHHZ A 22T 155
~760 58 (2.1~15.4%) . KIANOIREBIEL T DB A5 TRO EICH R -
THIZE- =D, Alfs TR A 2T Oo~6H (0~0.1%) ., FEBE= Tz D
A 2 TO~1258 (0~02%) Th-oiz,

FES IRBR BT o 2 — DO FRBEST B XE ClX, RO % N Lcsghiiazm AR L
TRAERNIITRICE L, AERROGDBITHEET L LV HIETHEESETE
D RO AT LT=DX 1 [Bl+1 T 0 ARBE T 7 A = CEE 5,871
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~6,000 SHD 9 5 4,919~5,502 BH (83.6~92.0%) ., FEBI= AL X 1A =T 5,833~
6,000 50> 5 % 5,177~5,734 B (88.8~96.1%) T o7z, RO EIZfEEST-D
ABIEHMZ A 2 THIEBBE A A 2TH 080 (0%) ThoT-,

7. IS EEOBIEICEW T, FEEN TAREGAEHEZ D A 2 b IR G
B2 AT HRABAELD XL D7 &iFmnoiz,

c) fAHERE

fABRICIRD 7 U OF 72 EORBRBEREICIX, HA aORENERY | fERENEIMC
BEFE SN D BRI L3R S I L TN T A a i BB U S EERN S 5720,
A AP EAFRTRE R I A BE L T 7e< b 30 HEL EIZ 4 mm HLLFOMTE
I, FABRICEERIEEZ MRS 5 Z LIk > T, A 2 DOREbEERD Z & L
LTW5, 20D, T HEBRED NELALIRON R A MR D726, fil B
O i DI NFER AR 2 A LT,

SR ORRBER B X B Clx, FRREOFREEN O ORI EAE IR
OIS T OIT, A THBLZ A 2T 1 B0 EEEK 5,192~9,619 BAD 5
H 0~7 51 (0~0.08%) . FEEInT-HLHL 2 A 2 THIB 4K 5,148~9,709 BHD 5 & 0~4
BH (0~0.04%) Tholo, ZOHIZIE, Shlib Ao o7eh Wb EFTRENE
CLTEY, MEELIZLNTEHREBOLDOTIT o7,

T, Tk, BFEREEZWETE - T30 HEETEEHLEZN, 6 BIOfFREBERBRED
BTEHLEZY D 1 BT ARBE IR A 2Ok 1 B2 O TR I L,

BEIG RAR BT o & — ORRBERR T X H Tl B R & B = IS 5 7%
SLBRER TGN, By CRAE T 52 L L L, YRl BRI O O
7 U DA 1 RKTOMERLIEE DA, Aonolzfix, 1R -1 EHiz v KBE
Wiz 714 2 CTHIBEH 5,871~6,000 BHD 5 5 0~28 BH (0~0.5%) . FFiEfsFHAHLZ
A 27T 5,833~6,000 BHD 5 H 0~10FH (0~0.2%) TH Y, Hhix, HEEERLED
T, AEETHAHELZ A 27T 0~21 B (0~0.4%) . FEBs{-HH 2 1A 22T 0~33 B8
(0~0.6%) Tdh o7,

o, MPHEIC XD RIE (L OREZ R T 2720, BN, BB FHHEBZ A 20
R C% A B RIS BRI IR S ORI £ 2 AR LB e £ L=, B
REZIE, 7V OR 2 kg 1T BAFR L OKEL 2.5 kg 12 4 #pghh 200 BHATRA S
BHA. 7V 2 kg FRITRE~FELOZEL # 2 kg 12 5 #inshh 20 EHAZREA S®
T2BE. 70Dk 2 kg £/2ITRBE L OHE L 2 kg (20 10 [HZBEASEEAIC
SNT, BA ADOREALDFRE ZHEER L7225, WP h | B RS 13 52 28 U
JER S IV TAAHERITERD S Lo 7z,
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d) £E=%V 27

RS [ ORISR AR Hl & o 2 — O IR BB XE (Z4 274 2,100 m?, 1,700
m?) OIMl4 BFTT, A2t vapkranEr (Rrva—iL) @51 ET
H57x0E Ty T E6AND 12 AE THEBAICRE L, 7V aDd Ak iz
LT, Al 2 A 2 & O R DA B % 52 LTz,

FLAFHAE T 2016 4205 0 3 4R CRF 303 81, BEME IRA R il 7 v & — Tl 2015
DD D 2 R[] CRF 529 BHAMHME ST,

Z DORER . AR AR Z T A 3 OB A S 472 DsRed2 AR FIZHIRT 2 ARG A0
EEARICFF O[T 0 i CTH Y, BiIsTRAELZEML TH, EGFP BinFE721X
DsRed2 BintZRAT HEEITE o T < Sz o7z,

® mEkE

HA 2D, OEDIIH UTREREZ AT D L0 WEiERy, £7o, R
AR T A A DPPEAT D WERGREHEEZ 87 G RO BERR a0 2 37 B
WRMEEZ AT 5LV WmE bRV, L7edy > T, KBIn B T A 2 3o I
HLUTREEZ A5 LiITEZARR,

© FHEWMHEHOELAME

fABERIELEBIMCHEE LA, TG TN ARBLEAHBZ A a0#ESS
WARDHEM Z B A 5 2 D RREMENRH DM E I 0, 7 a vy a ) —0%E - EFIZH 2
LRBERE LI-E 2 A, RBEBTHBAZ A 2 LIEBRIR TR A 2L DI
ZITRDO BRI o7z (BIE 24), FERIC, HEMAEMICE 2 DB OV T HMA
Lick 2A, KB BRI A 2 LB FHEBA T A 2L ORIZEITRD BN
1otz (B 25),

Flo, QWERRREEOL Y R B R OWERIIR G5 X7 BTk & IR T
M EBRA B L ZHOMEHAEEE AT XV ETHY  AEWETHL LD
WAV, EERICH LA EZ T4 "7 F L FE#E SN THE LT, kit
B R BIZONWTEER AT OBIE 2 EBRHAO X » MRS TV 5,
BrEoFRFES 7B EEEOT I 8BRS EHT 5 E 97>, Toxin and Toxin
Target Database (http:/www.t3db.org/) T FASTA R & {T-71-& 2 A, RO EHEHS
PR EFRIOBINIFEO bivieiroTlo, Eo BT LA EEEOT X
MR A2 /T E I ME, T LT 5 —%~_—2Z (Food Allergy Research and
Resource Program Database (FARRP) . ver. 13, http://www.allergenonline.org/) (Z%f L T
FASTA MR ZIToT2L 2 A, BEET L gy CHPOBINIED Lo, &
LIz, BERFIZBW I BRIEZREET DI A a0z i) BR< L LT
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WD ZEmb, BERIEICE ENTRIMNIEREIND ATHEMED & 2 AR s FHEH 2
NAAFEOOTHYRETHDL EEZEZLN., FHEIMENHETLZLICL2AFD
BORBIIE SRV,

N BIaTFHEBZNA 2 LBEEDORT 2585 L0 L OBk

AR TFHAIEZ T A 2 AR IRCR S BTk a7 NV B A RBLL, IRICWE
RURGEN S N BaRBT 52 b, BTN A 2 L OXKFITES TH
Do Elo, MR 13 MONAITR LT F oA T U H A B—2 3 2LV | IRl
AAA A ELXHILT, KRB FHEEZ A 22 EER B L OHRIT 52 LA AEET
H5D,
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3. EBLETHEBAAEMEOEMFCETFER

(1) EAZOAE

HA ADRHROAEEEZ B E LTz, OShd (3Esh BILIED b DIZR S, LLFRIC,)
OFfAE., QO OAEFER O T, @R O ORE | Ef & OBEET NZO»H@FE TIZ
T3 217 %

(2) FEHZDFE
FERIZ Y 7= > T, BICED D HE I KA FEEEHEICE Y, T2, BIZED D
FoX ) U VEEEICE ST, HERICK DT U EFERT D,

(3) ABEXIT LD LT HHICXOFEERLTORBRICE T DFERNEDTHIE
=4 U URHHEES R,

(4) EMEREREPET 2B ENDHIHEITRIT DEMSRELELIET 5720
DIEE
BB 2 S M,

N

(6) EREZETOHEAENTFE—REERENTESN TV IRE LFEUORE TOEH
FEORFR

(6) ESMCRT HEMAFICET HIFH
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B HE I L OAEMBREREOTM
1. BelCBT @A
(1) BELEZT 5D D 2 FEBMEMEDORE
A 2E, BARENICENTHREIBEASEOERE RS 23, ZRETICAARZEDT

5  BA apNBAMIEM U THRSEMS T TEE L TWAHNIEHE I LTV, A 2id, A
MOEBPTE RN VIS RES NS &

O IT HEED ZERRL BRETH L7 VICEET D Z LN TERUN(FR1995),
QWA THDL 7V a L ZRR Y | BEOTD DR EZ RN TE D | M-
TN Z & TE 3, B - i a2 Re b BIF TRk 32 2 & CHUCERRET 2178 b

10 MORNZ L Enn, BRRRICHSNIHESND (AL, 2014 ; IR 1),

@A AENAELTH, REZ ENTERWIZH, BENTZIGFTIIN D A ZARLHRICE)ZET
LZENTET, RETLHHENITLEALERN,

DA ARLRPBELTTH, HWONCT VHEICHBESND Z &%, R« EINT DB NIZ
EAERN (IIARL, 2014),

15 ULDZ &G A s BIRSEMT TALF « BIHT L lRethiRu,

Flo, REZF UL T2EBBERMTHL 7V a Lk Th, A 2id, ShhAFRFOBE)
BEADMELS . ARIITRFICE oy, S BIT, 7T akDRRENMED (FF 5, 1997; )
B - 4754, 2007) 72 L, BRFMET TOES - BHZBWTIIAFIRHEEEZRF LTS Z
LD, BEDI U ATKT DIV TR 2R 2 &30,

20 RIBIR TR X 1A 21X, HC-EGFP % L /R 7 B HMRRICE TN, Z O X X7 A
SRR ORISR 2 B9 2103 & Shh OB Z & 72 ) RIS TRARE
ARG LIZ0F 52 b, Eio, BiR TR EER O~ — 1 —Th H AR
k2 LB SRR ORICREE A M T DT E R0,

BETHLNA 7 GEBInFHHIRZ) ARG THIAZ DA = & O TAB AR

25  (ZOWTEBRENTHRALZE ZA, BAE - Bl - SR OTEIFHEIZ VLTI
BAR T2 A 2 L IEBE TR X 1A 2 & O THEZEITRD bivien o7 (R
18, 20, 21), HhHUAKTE - G - FJEE - PEUREL - PEORHEDHIZ SV CIIAEIS 1 2 7
A DT NPIEBIEFHABLZ T A 2ZHATHIFRICHEI/NE L, Sz o>nT
IIARBIE IR X T A 2O FDRIEBIE TR X DA TR TED T2, ZOZ LR

30 AREETHBLZ DA T OBNTOEFOFRENEZED D L13E 2 by BIEE 16,

17, 19, 22, 23), F7z, RSN ORES IRA R BT o 2 — ORRBES & X B T80
T, ABEBE X T A 2 L IRRAR TR Z T A 2 & O CABRENREIC OV Tl
L7l A, ME - MEREICOWTIARBRFHEBZ T A 2008 IEER B2 T A
AT/ E L BRI OWTIEIARBE FHHERZ T A 2 LRI R T A =
35  TRIUMD, ABETHEEZ A DN 1~3 BT (BIER26), Ziut, EBR=EN
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TORMELFR L TH- T,
UEDZ &t KB FHBA A a DRI LY | BEIZRIT D EAMEICERT 5
OB Z T D AREMED & D B AR BRI IR E SR o T,

(2) & EEHNEOFLR

(3) BEDOAULRT EOFM

(4) EMERERENET DB ThOFEZOH K

UEDZ &t KB FHBZ T A a DRI LY | BRI 2EAMEICERT 5
ST DR DO & L W AT F R RFE SN o To 2 Enh . MBI
WETDLBEZNITRWEEZ BN,

2. Wk
(1) LT DREEDH 2 HEBEMEDRE

A AT BN NN EZ DN TREIANTEFB O ZER L THRE L,
VS ORISR R B E 2T 5 2 i3k, Elo, WA agihoE#EE )13 L <EL,
AN L CRB 250 | WA CRELZBRELTAFT LI ETHRESI LT
R0, S HIT, RHRIFEERHKIT LRV,

AL THH 2 A =2, SHRHIC HC-EGFP % /37 B % R K i e OVl % THELT 5
I, B~ — I — & LT RO BRIR CRERGREAT T 7 B RBLT 508, b
DHERITERIA G ROBUEZELSET-VHRENZREDIZVTHEEEILN
AN

U EDZ &t KBIEFHBA A aDERIZLY | fRMECER T 2884215 5
ATREVED & % B AE B IR E SR o T,

(2) BEOEEHNEDOTM

(3) BEDOATULRT EOFM

(4) AYMSHREREIET DB ThOFESOHMT
PLEDZ &h b RBEFHA D A 2O LY | fRMEICER S 52823215
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ATREMED & 5 B AEEREME N E SN oT2 2 L b EMSRER BN AT 2%
niFene Bz bhl,

3. FEWHOEAM
(1) BEEZTHRREED S 2 FAEEYE DRE

A 2E, AR D AARENTEREE SN TWDHD, T E TEHASEYSOEFIC
AL MET X O RAEWEPEASN TN D EOREITRN, 2, BEREZFICBD
TUE, BB FICAE U D RBEEDIRIECT A aOF - FEIR7R &% | BHINITHE > 72 N5l
ZBESHET 5 2 LRI TN TN A3, 23D ORI S 23 B A B S5 | o
EHhlebT EoHmEL RN,

A2 7 A 2%, ShHHIC HC-EGFP % /3 7 B & /8RR CRELT 5130, &
~—N—& LTHERR GRS R B RTRIT LR, ELLOENET 3T
B, 2 OEYOBEBTHEBZICENWTRE~— I —RELE LTHWLRTWD O
Thy, ZoIEELTOMENEEZ TH, HEPITEA LTS ITMO AT
Zhz D L IIBE IR, Elo, KRB DA = LIFRIEFHIRZ T A 2 DFESD
FEARZ TR A U, M O - A HEMAMIC G 2 5B MR Lz s =
A, RBETHBZ A 2 EIEBETHIRZ A 2 L O TREFENREEETRD 5
Nighote (AR 24 OV 25), E£7o, REEFHBZ T A a B35BT 5 QAR GAE
BN B R ORI & R BIIBEM OB Y VX TBERT LV S v LI
DT X BRI E R 22N 2 LR, MOWME AL SED & O RBEREEELA L TEH
THEEOHFONWRELILSEIMELZA L T enEEx oD Z &, MBERIEICE
ENTEIMCEESNDIARBLBEHBA DA AR ol LTHEDLDOTHLETHD &
EZHNDZEENG, MEBEM~OEELEZ LN,

U EDZ ENOARBIEFHBA DA aOFERICLY . BEEWEOEAMICERT 5%
BT D ATREME D & 2 TP AR BE W S 3R E S e o T,

(2) BEOEEHNEDOTM

(3) BEDATRT SO

(4) AMBRMERENET 2B ThOFEZOH K
LED Z &G KU HIRZ A 2 O LY | AEWEOEAEMITER T 52
BET DI R EIIRE SNRN-To 2 e MBI ERET 22N
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FnEEZ BN,

4. RN

(1) BEE2ZTHWEEDH 2 FAEDEORE

A 3L RMETRE R TR AR L LCIZZ U a b A > R7 U (Bombyx huttoni) 73N
HEINTWDN, ARENIZHOMN L TWAHE BRI, dbRE»S MU Z5EE THEEL TN
527U adHTh5 (Hutton, 1864; M, 1998; {1EHF - Hikf, 1999; Bk 1, 2), L7z
o T, RHMEITER L CRBEZ T 5 RENODH 2B EBM L LTIV anfESn
77

(2) REDEAEHNEDFTR

A 2L ZOEBEFEAERTHL 7 U al DM TIE, ANBICRRE S EIVUZRHEEEN
AT G, 1998) #ARUCEWTEME bR SN TS (RE, 1927, R - K5,
1939; BIWR 7)., L7o8oC, ZZMEVEICBI 2 BRR 2 8 L Ui, Al sz A
2 RO YERFAE & XY RGOSR 2 2 /8 ) BB T D3 5%
HEERDNS 7 U aEMICRE L, EET D ARENEZ O,

(3) HEDA LT IDOFHME

HATIEL, BENWERMRICHED DR BN TR, BAZHTH A aNFHE ST
7o (AARZEREE, 1992; £, 1995; WM, 1998), Rl 20 Hfdal:ICiT AR 3 B
PREEHAPE S & 72 0 | 1930 4RICIZ R E O BFEOK 4 5] (#9220 55, ZBEmEAE 71 5 ha) A
BREINFRL, BE~ODZ TV aDRANREZRFICIET 2 Z L2 DA 2 OEEBT
DIWTETZN, ZNETIEAA 2L 7 U aDRHMEEDERERE T CRO -7 LD
HixZew,

Flo, BUENA 2% E L CODBRERFE S 7 (BEERATET) O T 3 FMIZHE-
T7xuEr b7y 7 EHWTHHE L Ua 3,750 A HE LR TH, A a L
U a ORHEERIZ RS2y > TE BT (Komoto eral., 2016; B 6) . £ DIE0>, LARNICHEE
DT TN g A Hls & U C A E 34 JOE NI TR L7z 7 U = (A pkch 4,192 87)
DI by RUT coxl BIBTRIZNT LTERERICBWTH, A a2hnb s U a~0ils
TINS5 2o 7= (Yukuhiro ef al,, 2012a, b; BIERS),

BRIl BARBRE FIZBW T, RIS, 77 at A aboRMErEE LS AThHo
7o LTh, IA aplBITHERE L ISR TE RVNED, I A T DF ARKED 7 T ad A
ARRBEOMET7 2o ZEM L TCRBITEZRI L2 LTH, A 204 AkBILT
= BE UJRICTe o TN 7 7T % LZpnd Hitkte (FhlF, 1993) Z & L7257
O, BLEIIOFB OB A HNTEY B LDV ap A AR ERRTHZ LITTE
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BNWEEZOND, 2O, BARERE FCRICZDO X O RRZRBERET 256120, 7
T aDAARBRAA DA ALBROKBNT 27 = v AZFHL S, KRBT
% FIHEME 2 EHICE < 2 L VY Th 2,

O ZHNETORUREFZTOIA ADFEEN I~4 W RSO K E TOY K
MR OBEFFICIRE S H1E0, IS Nl (WhE Ede,) 1Rk T8 TRz X
NWTRIE LS N D T2, B DRFE TIL, BB BRE T CARRB R R A IRY
WHZ Mgz b

© WA G OEEMEIIE DO TR il () PR THBELRNZ &b, f
BEOIMNIGECTHZ L3, RICEIMCHT-E LTHEBICBEELTEETT L
b, BORERFEICOARSGITHESN TAEZIELZENEDDTEHLW &

@ ARIT, FFEENRCE TR OIS BRI R S AV TRBEAIHE LIz LT, A
ICRITTRFRE I DN B L R BTN b E DO TRV 2D, BORBEICES ICHA
SNTHEZELZENZTDOTHEH LW &

@ 0 LT AR, ENOHABYOMBEZHRINTIA aOF AR NREIMAELT L
LThH, AN 2L L B ECWDE 7 T adD A AR NIET DT = vt &k
LT, ZOHMIIBEHL LD & LTHEETERWZORZRBIIARNAETHL Z &

® F7o, . BAEBYOHEZ RN TIA IO A AERPTFIMNATLTZE LTEH,
FRENNEL RS BTREN L T OO TRW, F ENCH B IETE O FIZRIRIN 2
FENT2ICBMET, T —F IO RME RO BAFE L TH ., AR 3E X
<, Ez, JALOFBICREEL TEFETH I E b TERVAREEN RN &

ENBZHLND,

TR IO EREZMERT D720, RUHEREICISV T 2014 205 3R], BEE AR

Bt o 2 =123\ T 2015 4E B 2 1T - 7o R Bk B RS O R T,

O FEFOBIEAEDATRRMEICOW T, FREEEERBRIC IV TREEN TR A
U7eZ &3, SERBICOVTH, fTHETEIHLEY ., KL L7045 2
EIZED . REBET D I h T (BN 26),

@ BAEEMIC X DR O ATEEMEIZ DWW TIL, A =@ 4 findhh 500 82 & 5 fnghh 800 5A
ERATEHE LILE ZATRTECRERBICHESN THRBAELD Z LR, A
ADAARH 200 BHEBIMCEWSGE . 7 VB DWELZ T TR ks
LT LBl TRTHAEE L (AL, 2014),

@ RIZHATDRAARLRE 7 T aDF AR BDMBIEHIRAZRBEL, A TD A AR
WA FEN TSN E NI BERIENTEIIL7ZE LTH, I 3D A AR
FFE ST LSRATE T, BITREH BLIINZ &S X DD THRWEIPHIZEINT 5 = &
B, ZIHRHEIND SRR T 5 Z L A HE LT, ERICEIAOZH D 2m O
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AN AR O L Sh H 2,964 BEA B X . T OHDOEFREZIT o208, Fefbt £ THE
LERELERSLTER LEBERITIE 72 BEINR -7 (Komoto et al., 2016)

MMZ T, REEFHHE T A 2TEA Lo BB F1E, AR RSO -% 1 HC-EGFP & > /%
VB ERBEESEREY, RCUEAROENY VI EERBSEDL L0 TH Y fFEDE
FHEE N R D 2 LT, FERR | RBIRFHEZ T A 2 &SR OIEBIR /M T A =
DEIERFIEZ A LTz & 2 A, PEIRE - PEINGIDR I DWW TARBIS IR 2 T A = D5 HNFE
BARFAEIL 2 T A 2R THGEH RN BN S < RIBIE AR A T A 2D F 38
FHARE SIS B ATHRPEA VR S (IR 22, 23),

EHIC, RBaTHHLZ B A aOFBICH = > CTiE, BNCED 58—l A% X 5
Hoagg (LT MAE%EE] LW 9,) ICLER-TY Ul oML IR 2% H4
7o, FEEIIEFEIC 4mm UL FOMA RN OME L LU, WA IHE L 7= %13 EE 4 B
OUILETES Z &Ik, BANGD 7 U agkbhDRAZLIET AHEZEHL Z &
ELTWD, o, A a0shhCh () 2MBA L TV D RMREMEN H D EFRIEIC OV
TIE, 4mm BT OMTES TEEHT 20MIHEIC L > ThHthT 5 Z L2k v, fEIC
RULTZTabDOMEIETHHEZHDL L L LT D, S5, FMELEHEZSF-
THUNCEHBERTE 4L GIREDHEEIC L VERE L) TR THEHZFFAT
THZEELTWAD,

F o, RHEENE L TRV R T 720D HiEE LT, KBEFHE#Z 1A =
DEIBBIER I, MNCED DE=4 U o VBTSN T, kiR iieg o B S % 4 1
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(2) HH fEEL X X EERERAEED A 2 (HC-EGFP, Bombyx mori) (HC-EGFP
< AsE. HC-EGFP200, HC-EGFP < A % XHC-EGFP200) (VAR AL T/ 2 70 A
A EWn9,) LU Al (RMEEAEO TR A AT DR L E e, )

3 =XV T EERTDIHH

RELTHBZ DA T LBEDO T U a3 b ORZMEE R E U A ARENEDN H 5 & 1T,
FBEROEBRIEL & BICHEDBEIMNCH TAARBENEL, BAEDI U aoF Apkh
ERRB LT BT, fBERETICESTT DI B b U7 2SS — RO kg s

T DERBICEE LG AENREZOND, 2O b, KBIE B2 A4 2 OfFEEFIC
RB7 U alORMEROEAEEZE=4FV 7T 58 E LTIE, RNEE T A
2% fE LI th OB RENBIMCHERE S L 28500 (UUF [RBEERERRS T &0 9H,)
(ZBEEE T 2SS IRMDHE L TV D, eI ARG R I A 2 DFRFICH 7= - TR,

—HEEAFIC L OMEEEE LT [FEEEME] LV ),) [ZBWT, MEREDOE
HEZBRLT, MEEETCTCOI/VabltORREEBEIIELELTND,

SRS IE, A OB BRAARTIC . AR T Z 7 A 2 OFIRIZHOWTEERD L
TeEZBU T, KBEFHEZ A 2z E UL D &3 250 & 4 O 5 B AGHTIC T
BL, ZOTRTOBFFICBNCE=F ) I E2ET D, 2120, 7V anLERHES
ORFFEH MRS E 7V aPMER L TV EEZ SNk CRE T 25 581X
RE=ZH VU THEEDOID (1) CEDDLE=H UV EREEOIEROBRT, Fillfk
BRE DU EF M E A, BMKEERORES L kD b, =21 7 23T 250
IR E LRV,

4 E=FYUTEERTDHEINCRT DXH L 25 FABENEOLBRUIET DRI

(1) A=

A O EREFIZEB T D EBOW|EITR,
(2) 7v=

27U i, BARENTIETAREE, AN, E, JUNZoAm L, mRIE N7 75115 E TT,
TERBLIE TOARGRITAR ., SIRIT7 VOELER L, /720 Tl <, Wikic
JUBBAEL TOIUTAERT DN D D5, LFIT7 UVBNERKET D720, ShRPRAAFT
EDDEENLKICT TTHY | IPTHAT 5, Aleh OFERSITHIEIC K - TEVE
HHHOD KETS ATANL 12 AFAETT EAMTIEIINLVEWHFEE 25,
(3) A a3t UaDiHEEE

BAEDY T aEFNZBWT, IA 2 &7 T aOEROABOREIL N,
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5 =XV r7DHR

REGETHBZ DA 2 THED I U a L OZHE - ROKREREC L AHEERS D &
TIUL, RKBEBE BRI A 2D A ARBEPRENTEL, WAED I U a4 Ak &R
L7 BT ERMT BN IRNRAZ L T, BHRIIIHE L2 MR — R OB b A R
LEBENEALND, ZOZ b, KB FHBA N A AaDFEFIHRL 7 T a Lok
MEERDORAEEZE=2 ) 7T HHE L LTiE, RERHA A a%2fE LizE
MHBME L, RBE BRI VA aORBEKT LERFEETET S,

6 EMFFH., EEZOMOE=FY T DHE
(1) ZEHER

T=F U T OEBBIFIEL, =2 7 E2FEMTHGMELIZZOELTOY T2
ORERFAOTAEFEFIZE ST, JFAIE LT, BT LB A0 7 U adplhicied
R oD 2 JEEIRRERTND 2 2AMRBELE L, ZVDAFTELHEL T, KE=4V 7
FHEED 9D (1) TREMHEENENRT 2E=4 ) vV EHEEBEIZBWTED D,

(2) Rk
JFAE LT, THEBIC I EIOME T 2aty N7 v 728 L, i L7Ekodi
21T 9,

(3) E=XV T DNk
1) 7=uvE2y b7y 7TOHERIZLLTO@®Y &35,
OFEN=E-NE N WAL S
T7xrEy b7y T OWHEX BRORBAETEFEIC - ROICHN DD KAEX R
T (P AL, SE b T v T E) LT 5,
O
JFRIE LT, L7 znEy (RrEa—u) Img ZIRIMLEZT L% v v
7%\ % (Yukuhiro et al., 2016)
2) 7xvEL NIy T EFRET HEITORE
Z7xaEy N7y T ERET DHITIE. KRB A a2 T o EER L
gD T, LT ORI SW TR R E L, T=4 U VL EHEICGEE T
Do
O7 vty F7 v 7TOKER

W =) T DOIFEDOFERICHOWTIL, BIROSEEE (k2942 A 14 AW

SN BRI S R BB S ERL) IZESWTED T,
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TxuEY Ty T EFRBETHESIT03 ~ 23m OFPHE TS (Yukuhiro et al.,
2016),
@7 xzvE®r b7 v T OFRBEL
WAEO U a (FARR) & ORMEORENEIX, B THHEEZ I A 2 (X ARLH)
DB B YL IVAI, PUE L HAIBESND, LOLRRS, 7 U=
LR LEEIIDM T O YIRS SME LR AE T2 LT, BEIBENNZ LW
W, THERDFRCTZED DE AFLFTHZ EIFTEH LY, 22T, &OD,
MR AT D & T HUTE O ATRENE DS & 2 OITE BRI e b T W FAHTIE
HMABEGELEBATHDHEBEZONDLZ LMD, 70T b T v TERET D
Sitid, JRANE LT, B REHEREIATT T X TICOW T, Z O ERIEHERSG T Z L
b WEM 2 PHTe K D12, PR 30m BINIC 4 BT e L, b LB REHERES T
DN FRBDR2NIGEIT, YA ERIEHER ST 2 Pt & 912, A 30m LI
4 AT ET D, FMIE, =X ) T EFERT DG EICE=4 Y vV ERTEHE
IZBWTED D, 7221, fHREHERSITR L OEHE 30 m LT TH L5813 1
OORBERIEHERSAT &+ 5. B . T=4 UV VERBEFEICE W TED D HIRNIC,
KEREFICLIV 7 =2m s T v VORI RRESNEEL 2o 26, F2iT
TxuEy Ty TPRLREICZRTE R Ro TG a1E, £l IZH L RES
FEERLTCE=4Y 7 &kt 5,
3) 7x=uEL T v T DK
TxaE®y Ty AIEMEENLEREZRABE L, T2V 7 R ET HEES
WZEA T2, 720E U Ny T EZITMOTAEERILT T 20 E U NIy TR,
B L7277 =2 E 2 Ty 7% BRI IS5 T 5,
4) ER L7277 =aE®r b T v FORE
EFEENPOEM SN 20Ty N T v T EZITE S BT, WSy
U 2D A RER LT BT, AMTIENL A 2L ORME R Th DL B LR
fERIZOWT, BIfRD L0 &7/ 5 DNA Z 7z PCR XS ) DY oomndg 7Y &
A= ar&27H 2T, RBIEFHBZ A 2L ORZHEBETH D0 E D 0% H
ET Do

7T B=HF Y U TRERORRITFE
it U7 ARZHEE —ROEERE L . 20D 5 BILEEERE DLRA DR S BR N6, K
Bl T A 2DOFE—FERSICL AT T a3l ORXMORRE L 515,

8 BMWKEXREROREKRE~DRERDOEE HIE
=X 7 25 LB 1 HRE T, RO BHOKES K OBREEE
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Wk LS E1T O

9 ZFOMMNBEREE
(1) £=%Y v 7 EEEDIER
T=F VORI T, E=F VT E2FET DAEE, =4 ) v 7 &5k
Mg DAt OFE Rk ER D HIK) . 7 = vy N Ty TORBELATO M
(fil B EIEHERE Y T & OBIRAN 300 2 MUK SR X)) . FEhaRel], FIR%EA £ L oot =
2V T ERBHEYED D, E=4 Y 7 EEHEIL, FFEBEETED D7 U adiEk
WEH OIS B, B OFVERIA AL, BIE £ CICEE LT =4 U > 7 O R OVEM %
MR RA SR A SRS OFMRRE OS5 21 E 2. BHKES K OBREEE
CEo b, BEOT=F Y VT BRBENCAER TS D LT 5,

(2) E=XV v 7 2EMT 5 AEEE~DIFYE
JERFEEIY, TS U VR EMTHEEEICK L, T2 rEY b Ty T OB
R~ DR OFIEIZONT, FIEEERLT, T=% Y 7RG IET 5,

(3) E=4V v 7iHEOREL
ARG R E A BEMOKEES L OBRES ik b LEISCTAE=2 ) 75
BEZLES O LT D,

(4) F=Z Y U THERONFE
FrE DF VIR Y 2R I AR A2 T2 O T RN H D B2 DN DIHRERE,
F=HX U T OFERENBT S,

(ZE 3R
Yukuhiro K., Kuwabara N., and Kémoto N. (2016) Pheromone dose and set height of pheromone
traps for efficient collection of wild mulberry silkmoths, Bombyx mandarina. J. Insect Biotechnol.

Sericol. in press.

(%)

A2l 7 U aDZHFE—REORI U adF A H

HEE AR OA AR (AR 18mm F2EE) 137 Va4 A (KK 14mm FLEE) (2bb~
TREICRENZ & JEER RN & (RENEN T EHENS | SMBEENDAESIZIX
BT HZENTE D,
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BIHE
G O O D ITIE

5 1. PCRICKXDFHE
PCR IZ XV, EGFP 857 M\ DsRed? BinDOHELFAT 5, wRE LT, MlE

T T A3 BT ERGE L2 PCR b EMT 5, /2. WTHOBLEFIZONTYH, *xf
BRL LT, R rHfazx A bt L7247 7 & DNA 2 /= PCR & i3 5,

10 2. 77 LYo TV HAB—2a XD
5B E RN 572007 1 — 71X pigeyBac R IZF%E L, PCRIZKVIEKT 5, 7/
LYoo TV HA B — a0 OxtRE LT, REG BT A 2o Li=7 7

L DNA W5,
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T TR E

FEMOKPERRHE « KERREL S

BRULE HAREREL R B R AR

R

K4 (4F)
{ERT

ElIES

TROEOE Y VT EAREAREEN A = (HC-EGFP, Bombyx mori) (HC-EGFP < A%,
HC-EGFP200, HC-EGFP < A% XHC-EGFP 200) (LA F [REMLEFHHAZ HA =) LD ,)

OF—FEHRRRICIESSE=2 V VT ORREZLUTICHRELET,

HH

2

P

’/é\“

1. SEH ]

2. FHAERE

3. FEhGAT

4. WRAETTiE

5. AR

() WAL U aDR g —
& (k) oS

Q) KB FHIAX A 2 LT
U 3 OAHEER (pHR) Ol
B

(3) 7 U= (pH) ORI

(4) =2V v THER DR
ES

6. FDih

{5

T2l EL T T ORBEMNMER, 720 FL Ty T OO

ERAR

- FLHECH A R 2E D L 5E TR, B AE VTR S,
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ZEEE Ok 29 4 2 H 14 A AWM SERMEC B2 B Ry R &k
(REET =X 2@l L)
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FEERAFICLINETEER

FROHN L X EHEARAEPES A 2 (HC-EGFP, Bombyx moriL.) (HC-EGFP < A%,
HC-EGFP 200, HC-EGFP < A £ xHC-EGFP 200) (LLF AREG Tz A 2] 20vH,)
DFE—FEEHZEIZLDHEFICOWT, UTFom@YEE (LI TRFEESEEHE] Lvwo,) &
ED D,

1 FRABICHE>TOEH

ESZATIEBHFEIE N R ZE - R PEEBANTR ST FoRE (LT TR v o,) 13, K
BARFAEBL X T A 2 2 EONCE T 5720 RBIR LR T A 2 OFIHIC OV T %E
ERDLTEEZE LT, KEBLETHBRZ DA aONROEFEFT MO OBCRE(TE Y &F
DEFECONWTOEREIE L, AREHEEFEIHE > THICEH TE 2H TR > THE
RMAREL IED, EFOBEICH T > TUL, FEOBCRE Z1T 9 MEaRORR I 23 A< 5 % 268

ENDHEY THDHZ ERVEFATOMAEEITIENSILEDHIHEELZ T TV D Z

LEMERT D, Fio, FAERHREDFEIRDIZONT, FECHREEZITOEN D, 2
D LT 21l U TR I SRS S, BB RED) 28 1T LT, BRI, K
BAR TR X T A 2 ORI DN TENE 2D L7 FITHER L TH 0l O {ik 445 1k
SH D,

o, BRI, 7 U 3 OFAERNTET 2 WA W USRI OV TR, AE SRR
AHA ADEFBEYIEEIZ T OB 7 T a OFAERHOREEZIT .

2 Ef

(1) ShhoiEhk

KBETHBEZ A 2O R EZERT LRI, BFTIENVEDL L Z LBV E ) &
ZEETH I EHICLOARBBEHBZ A 2PN LW Sz W5, 7ok, FiEE
% FEED S DN LT D BN & 5 oo fiil B 2= %25 i A = D BRI,
WP TIIENED D Z LA E AV, BBIRO®%RICZORKEZ AR THRE L. A =
P#EH TV HEITREINT 5,

(2) /o

KBIE AR A 2 O 2 WS 28T, P TIIENE B L2 LB VLS A%
W5 Z LN TEDAMAMOBESEE AV, AN EERE AN DENCHERT 5, [
B AN D VR T 2 IR L 72 R CIT V), A SIS AN %13 0 & [ <
D, FAHEZMHRL T, JIENEbE AR 5, BEFITRREEOFRRETT S,
SR TGN EE LR IE, RIEL O 728 O flg o m BRI il 2 AN D & TR D
3o EE LT 5,
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3 3EMUEMNASHEMOINEETOEEF
(1) fAH=Kk O RO DOJER D T2 D
ARG Z I A 2 OFEE R O R OFRECH O O 72D DAEZFILL T OE Y
LT 5, e, RBEFHBA A 2%2FE L TWDHRHIL, MEEOMAD 01z, BRE
DSOS H A 2381 T2 BE2ERRT H, £lo, RBIE IR DA 22O A 23748
EXBILCEET 5720, oA 2R L W CREHNIZ[F U E E CIIARE R Rz
A 2ZEE LRV,
1) fH=E
ARG Z DA 2D 3 ERNSEOINEE CRE T 20HET=E (AR E
BEDEBENZNUCHIZD,) (X, ML D 7 U apithoRAZBLILETEL L HIC
T o570, BEOBRATIC 4mm BHLLFTOMERD 2 & UTMF 2R E S 5 2 LS00
REZRMEIE & 35,
2) S EEFET DR
KRIBEFHBZ A 2 DR A E T 25, B2 4mm HELFTOMETEDNS
7 E A EUNCRFFCE DS L 75 (R BERFEPMEMN T 28 E RN Z
neHi=5,),
3) xR S DR
KREBTFHIRZ A 2D E R S E D4 & L TIRAIE L ChESEEZ AW 5,
=L, DEOHA 2RI E TR S D5E5%E, 4mm BLLFOMECTE - A%
OFCHAETRIEDZ b TE D,
(2) fAEF OB
ARBIETHIEZ T A 2% FE L TWHEEENGIRHT BT, EFEE ORSKIRIC
A ABFEL TN 28D L IIMOAFEEEL & b IR T D, 72720, Sk
DB T, FHERBTONA T O RLRIEITAN TORWIGE T A = Of A 2 1
RETIBHT 22 &N TE 2, SIBOFEFPROMOTEHETITET R RO B 5% & R
ToEEIE, FEENTHET 20, FEENORBRICANTEET L0 E=— LRI
NTEE L LIRS 30 REE T 5, £z, MEEOHNTHA 2D HB0M, fiiz 7o
T GBI T O TR EBICHET 5,

4 WMENEL-ROBFEOER

AR A Z T A = Ol 2 IHE U 72 1% OfRF BT TR D ATREME &2 S8 2T ITEHE T
72V, FREERE X1 2 5 —FEfl % IC K 2 KBS 2 0 A 3 OfFF R KL O
T=2 Y7 LUV TREEERERER o) ORENG, ERORFICHEEZREL T
EFHILZLIED  BEDIZ VAt DRMEIIET D ENTELEERAbN, 2D
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END, HNLELD AARANTEND I TaDA AR ERRT DI EE2IET D720,
Wi 2 IHE L 72 % DE BRI OV TE, MERE L E SN CEHT 25813 T RE A
AR L7z BC, B EOKR, BERORIFITIR SN a CTE 572000 & ARELS
IRELPAOY S0, ZEOB QEIZ 4mm H LT OMIIHEF 2 3% 8 L72IREE T, A
STVTHTRTPRIRBIC A > THET L ETERT S, 2O, RHEHEERBRICHWV T,
FHE% OBRERE Z AT ESMIMEH L T4 mm BELTOMTE- T30 HRERT 52 &1
X0 WEOIZ T altORMEIETHIENTELHEEZEXONTEZ LG, EHOMIMIX
NG 30 AR ETET D,

5 HERBEDNER
KREBARAHHIRZ A 2 Z6F Lo %ITFR DB RIEIC OV T, AT > TV 2D AfhEME
WCEE L. LFOWT O FIEIC IV EHRT S,
(1) fBERELZECE Z L IC kB
BB M CE CEHT L2 LIk, MEREPICRBE BT A 2Dk
MARAE LT VagkhlERRTHZ L2l <, BB ERBROR RO g% O
B 2 R E S L T4 mm BT OM@TE-> T30 HMEHTsZ LIk, &
DI T2l ORMEIETHIENTED EEZ b, REEHEEHEICEWTHE
FRIEZ M TES Z LIl TEET 25A1E. 4 mm HULTOMTE - T LENS 30 H
BETEHEHTLZL L L, MORBEIZLTFOWT LD HIEZL D,
1) fBERELFEENIIELIEEE, AEEOHBML TWLIEELMETEV, HAY
HIZAIR=LSMIADEI S,
2) FBEHRE LGN L T TE S, SERELER L%IT, ZoRKEH
PCHEGR L, A O A 2 (BB RO S TWIGAIE 2 bITiiET 5,
(2) FBEREZDNT 52 LICLDER
BRI 2 T 5 Z LI kY | MERET OB B DA 2z b L, 7
Tapih ERETH T EES, RBEERERBRO RN, EiEND 9 HEE TOREDIL
HEE TN AET D Z L3 TN ETICHBRELZMME ChiT s Z izl ¥
DI TalORMENIETHIENTEDEEZ bR, AEEEEEHEICBWTHE
PRIt 2 LB 35508, FIRD G 9 HRE TIZE T I DL T & &35, M LE X e
BENTITO ) EREZFREEIMBEH L TTH 2 & &7 5, SE=EIMIME LT
IR WL 72 72 DI LR 2 AT LB O TR OREE A& B THERR L T
WO A 2 (RO DED WG EIXe I bIchikT 5,

6 BLRAOEOEE
(1) @ () OREL
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MRIZH W D AR B TR X B A 2 OREITIHEO Y B 33 AR THITER L
ZDHAD D BB (60°C, 24 RFHILL L) F7213m R (220°C, 24 FefEILL L) (2230 T,
PNERDIH A FEBE S 5 BB BRI Z i 2 AN 7o 2id, FAHEGR L C 2 IiEn% b
Wi T 5, 7B, BB DA O, 12000 bR4ITIREE TIFRns
WIS EDON—RNTH Y | RBIEFHBEZ DA 2 ORIEIEES TR Z T A = O
EIIT T END Z L2 D,

(2) MR RO B

KB HMRZ A 2 DR DR T 28551, BB A 2Ok & 1350
AT NS Z LI R0 #RIBRITIR D RN S O AR B TR 71 A = D3Ik
BIRFAEBZ A A DIRTIBAT 22 L 2Bk T 5,

(3) Mkt OlROEE

MRIRNFR D NIGALE A DO ARBIR TR A 2 OIS S L@ Lend )

. FEBEE R A 2D & T T TEB LTz B C, PEEBEREMABES ITERFEL T
PEXEBET & U CHEAILIE S 2, RIE(LIE A OARBIRFHBZ 77 A 2 O FIEEEF#
B A 2DOWTIRA LT HEIEL, T X TEFERRICEEFEIEY & U TR 5, e
BEZEY) & U CBEEET DBRIIT EEREMEHE (=7 = XA M 2R Zb LIRET 5,

;‘P&Sﬁ
_K

7 U7 0OREBHOAE

F=Z Y UTFHHEICESWTARBI AR A T A 2 2 fE LI BFEICE T HE=4
U2 ZITET D0, ABIGFHBZ A 2 OFRENTE STV BHHIRICIB VT, A8
TR N A 2% AETHEOS AD TAET, 7=vE®r b7 v 7% 1HEMIC 1 B
LN ORE L, 7V aDFARBNBAET 2R Z2RET 5, 72720, Al cr v
DA AFRORAERNT TITHES N TV DHAIEL, TOEREHANDZ LN TE S,

8 XNEGFHBRAHA IOFERIZET ZHE

JEMTHERE L, ABE TR T A 2 2l UNCE RS 5700 KRBT/ T 2 OFH
IZOWTEMNEFELZRZD LI2FIIR LT, KBIR BT A a0z —FEH%S L L
THET OHHEM KRB THILZ T A T DR D OBREIT O FEG L LT, RElET
KR T A A OEEE Z AT 2R, ETOARETHEHEZ BT ST 272D OMEEZTH
oD LLbIZ, ZOMREHRESED, Flo, UEHHED Fhi S HBRIE. RN & 5%
fizIRET 5, FHEICBWTIE, Blig~==27 VEER L ET, (1) &S, (2) Al
FAAMR R T A A OF—FREMEHBRE, (3) REFEEEICESL< 7 U a L ORMER IEHE S
WO BEIEFIEZ EOFRFE, (4) FEHREO FRMRMOBE FhE, 2 LIZONT
a5,
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B 1
B 2
B 3
B 4
ISR
BT 6
Ny
IR
BT 9
RS 10
RS 11
RIS 12
RIS 13
BT 14
Bl 15
BT 16
B 17
B 18
RIS 19
RIS 20
Bl 21
RIS 22
Bl 23
BT 24
Bl 25
BT 26

IATEREY A b

HA 2l U aDERREN) R OAERE R O Hig
HAREWNIZBIT S 7 U adsmic B4 548

70 A OFAERIC R 5 A

i B B ogh b 24l A TS I F AT HREME O B 5 BtE - B dUE
A aANBEAED 7 T LM ~OBIEFIRAZ DOV T OFE
BEREBZEALDTONA 2L 7T aDRZHEFE—ROFEICET DK
NA AL 7T aDZHERROIEMEIZOW T O

HRFUZBIT DA 2L 7 U aD MR —ROAFRIICET 2k
HA k7D aDIHEF— RO A Ak o Jikf FE &R

H BB B 1 DY FEELS

AIR—T T A I RO IR
EARFEAZANTZAA—T T 2 RREF L TOVRN D & ORfE
BN SN IR OB R REIRIC | 2 ©—(FET D 2 & DR

B STk O OEEMRIZ I 1T DR D L ENE

B & NIk OE R O ERR K O C O R Bl 22 E 1

B R O L

ol R R OV fegi £ D ELG

WA G O bk

Ly R oD b

B RO g

B O TE O ik

PEINEL D L

FEIIATE) O Lk

T DI FERCAEBITE 2 D B L
AT 2 D BB g

BBl ] 7 X 2 35 U 5 firl kB
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5 F&ddLLbiT

BIE1 A 3 & 7 UanAH2R R OARSER MO Hig

G IE2E
W) OB 5

F. WA LI TUaDRE

RS M EDE — 1.

16 EX3E F0ET A0 Lo BT 51
BT HOWT, 7 U a OEFSR & OVEBE PR R
AL T T aDBEEELTOROELY EDFE LD,

IONTOEHRE LD

A =

7 U a

P4

Bombyx mori (Linnaeus)

Bombyx mandarina (Moore)

EPN OB RREEIZRBT 54
IR

HARERBEIZ BT D AR D
B X2,

JevtE, AN, PUE. U
(oA L. FERRIE R 8
BETT, BEREBLMET
DT A RFLERIT 7R

Y,

(FTJEM, 1998; FEEF -
k. 1999; B 2),
ESA O BIRREICRIT 24 | BAREICRIT 2480 | AARDIE), HEAL, &
BRI LR, R, BB R ORR R &~
TRt A BRSNS B D
(T, 1998)
B PFr7 v EERT S, K | ShRiZr VEERET S, K
HIZASEDR R PR BEE | RITAHRARHKLER
H L7V, H L7,
Y D& B R HARBRBE CIIAEB T& 2 VAN T aoly ARV il

(5 A5 11 AtH),

et (1 RIS S A

RN L 0 1Bt 21k

& LT 2 eS0T 3 bk

MBI H 72,

%) P, ZEER D D, T, BRSO T
LBV D58 b5 5
(FEAS - fejk, 1958; BIFR
3)s

Sy B oD i B2 B 145 WHEIT 4T, 3ENCRD | 3ENRZNB4EIEH D

bbb D, (KFF, 1950; #EA « 47

M. 1982),

By L D EB)ME N2 o CHEERA | firH-> ThENEEID,

71




% o oD JE B

WxH 0 IE=< 2 EiET
XDODRSZ LiFeL TE
QAN

MEZLNTE D,

S LELINE) SREpIC AR PRAG S B (44Fn,
1936).
B DOHEREATE) L2y, MRS 2 (REi B e a D
EFCERIE L, BEICHEERET
Do
ZhEkRA AP A VAT
R AAEHRNAR L Ea— x| AAEERNRR Ea— i
B L TH AR ZFFGT | i LA A 25514
Do AARMBITHNTRAR | 5, AARLBITRA T AR
BRI SR 5, FCHRICHEE T 5,
PESH HE TR D 500 R AFE | 1 ET D ULEE ~ 10 FfE
Ii4 2, BEFOE LD TEIIL,
1 BHOMERY Hh O FEIR UL

250~300 {EFEEE (4 Fn,
1936; K&, 1939b),

(HA =2t rUapfER]

J1A 2 LR C Bombyx JBIZIL, BFEME L LCZ U 2 Bombyx mandarina 738 £, TEREF
1), RPN RO FAEW TP AN D, A 20fEFPEO 7 v aTthd Bz bR
TWD (s, 1998), TEO 7 U azRKE L THA apfELNZONETAER T, &
Hor vz (IA4=2) EAROZ TapspfbLizolik, k0 IiX2 0L E 74
ThHhorEBEZLNTND (A, BRI HOWTIE, A
aLHEOZ T AN =56, HADZ TaR2n=54 LWIEVRHLN, WAL HA
DIV A% NBINIRRR S D A RO AE R E T2 (R, 1998),

1998; Yukuhiro et al., 2002) , Y

[7 U aoENEOESO BREREIC BT 2 480k
77U aid, BA, mEERL, #EREE. BB EOWR e 7R a5 (R
JH. 1998), BARICBWTIE, dbfE, AN, WE, JuNcafm L, MERIE M 25015 E T
T, BEKRBUM TOZ U apLERekEevy QiJFM, 1998; £EEF - fikf, 1999; B
ZRZG TR, Wkl ynaAE L TWhIUE

., Z7UapHhhdr VoELEBAE L.
HEETHAREMENSH D, L, BEEMHICEH INZHEHTIXZ U EHHI ke £ C8l
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EZIL, 7T adDIibiE L BICRESNDARENREEDL Z b, RN DL
5 EBNHERIE NS,

R UPKEET D120, 7V aghbPNEFETE D0RENPLKICHTTTH Y, Ip
THAT S (&R, 1936; KAF, 1950),

27U a DR OFAEREHNCOWTIEL, REFPRIAATTTIZ7 AL 10 AP aoE 2 [k
FEGBA - i, 1958), ZKIRIB S IEHikb L (& 20m) & BEE IR FHET F/NK
(fZ% 280m) Tix 6 HEH, 8 HEK N 11 H~12 HEOAE 3 BIFEE (B 2) . BEFREA
ML (B 1,000m) TiX 9 AEOE 1 ERRETH D (R2), LEoZ &b, Hl
ML DENIH DL OO, BARENOZ U aidEIC, 1 FEIC2 B E#RY R 2 bk
E700E 3EHERZMEVIET 3METH Y . AEE & ORI TIE 1T 1 R E D IR
TR b b D,

OB % 5| X kL = F I+ R Nosema bombycis DEFED 7 T 2\ Z351F 5 Y= 1T,
1941 FERKIZ 1.4% (216 5 3 5H) . 1942 FF-FRIZ 0% (156 AT 05H) Th oo ORENRH
% (KRFF. 1950),

[FEFES U = L OERE S U 2]

B U DBERL & B RO AOTEREIZ DT, HERE - §EE - BAREZNLThO 7 T2
LD THIRREWVITEED SRV, REEEIZOWTIE, MEEZ Y aniAalk
MU 2n=56, 8EE7 Va2 HAREZ UV aTlE2n=54 TH5H (JFHM, 1998; Nakamura
et al., 1999; Kawanishi et al., 2008), TEPEZ U aZflE L7ofERTIE, BAEZ Va kD
BB NE L ERRTHEE LT W &R ENRREINTND (M,
1998), WEFEZ UV a b A a2k NBPICRBSED & D & 5 MBI AT 273,
RHEEARE 2 22l L 7e G B IS IRIRDIHERBME T2 L omERH D (PG, 1996),

(7 U 2 AR R OVAEREFRREE « FEARRRRME]

7 U aDYNIER 1.2~13 mm, 1 mm < BWOFEZWEMTE T, AMIIEER I T
BENTND (BF, 1936; KAF, 1950; {HJFEAMH, 1998), 1 AFITHE D IR AR D EHITE
(Z2M3E3 L QAL 3 M) T REEAEWHIBRETIZ LB (LM 18256
b o (A - ik, 1958; B 2),

BRI T CORMETIEL, ML ThOREEZIED £ TORMIMIL20 H~30 HRRET
o7z ORFF, 1950), 1 #n~2 EEHORITEFITIERT 528, R 2120t > TR DT
BAETHEIITRD (&, 1936; KA. 1950), Shifiifz o 3 [ (ZIRE) 2%\
N, 4ESHDH (KK, 1950; WEA - F7H. 1982),

RO ARG ITHIEOR & OERBRE VR, KM LEBE T, M 2 (RE
& NEEER 2 IREN . REEREE S ARENIC IR R B B D (K FN, 1936; FR. 1995), ZD X H 7%

73



10

15

20

25

30

35

REAPFRH ORI T D, FBREBFLSMIMDE 2 KEHi S a2 Fb I CiFik+5 2
& CRICEET D,

MIIELZBZIAD I D ICLCEORICIES D, ZDRE, M bIEMRZE L TR TESG A
BV, EREDHRWE T D (&R0, 1936, KA, 1950), PULT 2 £ TOMhOIARILE
RIZEDEODBREL, 20 HO 1 0ARENS, EWEAIX100 BUL EEWS il & 5
(K%, 1939a; KAF, 1950),

FRHIEA R « AR BITRATHZ ENTE D GAIFUA, 1998), A ARKHIIAZEE T
TLOETHILL, BPICHE7 =B 2 L CAARBREFELIT 2, A AR RIET R
RO HHIZRATE DARATED 0 IR L2 D A AR Z R T H B2 b5
(Sasaki and Jibiki, 1984) . A AR B OAELFHIH & L Tieb RV iddkiE 21 AR TH L (B k
5. 2010),

(7 U a2 04T R OERTRIRE - AR UIER e e iREE D 5&44]

70 T RIS EELER L CORET 5720, ARLFNLZ UNAEZ T DGETICIR
BV, 7 UNEET HABIIY RPN EFT H I ENTET, IPTHAT S (4. 1936),
HIEO RIS Ko THEIIIZ R 223, ZZBL 720005, 7 UNEEKRS 5 HEIZS) s
LU, 11 A2 b 12 HIZIZZ OFEDRZEDOKBPFAET D (A - ek, 1958; HIE 2),

Shihix, EEAE BT DOESHEZMHIZHRET 2 2 LN TE, I TS
PR E TEFICEVE[E S, 1 E~2 IEORIIEMICER T 52, lET 2120t -> THRE D

WHERTDHLEH107e5 (4, 1936; KAF, 1950), fFABICEEL CiL, iRdH-> THENX
[57-0, BaeDHELZAO T, RTEBIETLHLERH D,

WTELZBEZIADL I I L TEOMITIEL N, ZTORE, O ERZEL TRTES Y
TEV . EREHRNEDIZT D (B, 1936; REF. 1950), BCHUTIA R « A R & HITTRA
THLZENTED (AR, 1998),

(7 U a2 04BN R OVERE IR © B 3 O]

70 IR Lo TE LTI O RBAET AT ZT 9,

W2 ORI (BRBROFAE) 1%, FRiFISEE 5 &V o #E (KA, 1950) 0, 42D
PUE TR Z PO, A ZDPULRFZRZ PO E 5 L O (Kuwahara, 1984)
N D,

AARBIIPUEZ D EDOGICE EED, BAO 7z v BT ey (Roe
a—/b) ARKHITHE L TA AR Z3H5I L TR T % (Kuwahara et al., 1984; Daimon
etal,2012), A ALHUIBATIET, AFITHRAT 5720, Arva—rzfner =nE
¥ 8Ty T TOF AR B O LRI AL & 72 % (Sasaki and Jibiki, 1984; Kuwahara,
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1984), eI A A « A R L BIZEBITITKICHES SN BB ME SN THDE, 7 UDE
BELTOZ Taolikke LT, ITKFZFILT LLHRNTIE ARV ESRTHnE 4
Fn. 1936, K. 1939b),

AARLHUE, TET D, IHEE~10 BIERRE TS F L O TINEZFER DT, 1HD A R
R A FEET IR DK EIT 250 18 ~300 EHFEECTH D (AFN. 1936, KFF. 1950), HEAREMET
Tl 7 UV DESRBRICESMTT 2 Z EN—RTH LR, 7V DEIZEZTNDL T
TRT Y FIERMFT L H D (KA, 1950), fAESRME T TIE, AAKBEZANRTND
MRS T T AF » 7 FR EITHEIT L (PS5, 1999), &R LA ZRBIE, 1 &D D
HICHEINERZ D B2 HbND (KFF. 1950),

AL CHRICIM LT DEEIN T, I BERAHTL 2T —FIC & 5O Tl
<, A HAENOE S T2 NALEICDIc o TIRAICEE 2 (K5, 1939a; KF,
1950), MR bLRIT, AARSH T CIIFAERIC L 2WELZITH-0—ELRY, MELRET
TORFMERITERPRKE VD, B2 80%FRE & fRE SN TS (KFf, 1950), FICAEE
AVTAEURDSEEIR T2 & | IRIR L 72 W TR AL ANBAEIN & 72 0 | 2 OGAITE, EIR)
510 AFET—HITbd 25 (KK, 1950),

(7 U 2 OAPR R OVERR FRIRENE © iR - R S5 lRetE]

BAOIZ Uik, JIORNCIE, FERICEIDFEEZITD (LR, 1936), TORFAER
IIEECHATIC L > TRES BARD N, A TI%EHZDHZ EndHD (KA, 1950), 4
BHNCIX, DAz 09 Rz s Tay RUARZRNFETLHIEN, T T IAFITE-T
RS, WEICIE, BT EANRTF LT VT FanFinFETLZ ERRESNATND
(4 Fn, 1936),

Daimon T., Fujii T., Fujii T., Yokoyama T., Katsuma S., Shinoda T., Shimada T. and Ishikawa Y. (2012)
Reinvestigation of the sex pheromone of the wild silkmoth Bombyx mandarina: the effects of
bombykal and bombykol acetate. J. Chem. Ecol., 38, 1031-1035.

Kawanishi Y., Banno Y., Fujimoto H., Nho S. K., Tu Z., Mita K., Tsuchida K., Takada N., Maekawa
H., and Nakajima Y. (2008) Method for rapid distinction of Bombyx mandarina (Japan) from B.
mandarina (China) based on rDNA sequence differences. J. Insect Biotechnol. Sericol. 77, 79-85.

Kuwahara Y. (1984) Flight time of Bombyx mandarina males to a pheromone trap baited with
bombykol. Appl. Entomol. Zool., 19, 400-401.

Kuwahara Y., Mori N., Yamada S., and Nemoto T. (1984) Evaluation of bombykol as the sex
pheromone of Bombyx mandarina (Lepidoptera: Bombycidae). Appl. Entomol. Zool. 19, 265-267.

Nakamura T., Banno Y., Nakada T., Nho S. K., Xii M. K., Ueda K., Kawarabata T., Kawaguchi Y., and
Koga K. (1999) Geographic dimorphism of the wild silkworm, Bombyx mandarina, in the
chromosome number and the occurrence of a retroposon-like insertion in the arylphorin gene.
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Genome, 42, 1117-1120.

Sasaki M. and Jibiki F. (1984) Timing of the sexual behavior of wild and domestic silk moths. Appl.
Entomol. Zool., 20, 99-101.

Yukuhiro K., Sezutsu H., Itoh M., Shimizu K., and Banno Y. (2002) Significant levels of sequence
divergence and gene rearrangement have occurred between the mitochondrial genome of the wild
mulberry silkmoth, Bombyx mandarina, and its close relative, the domesticated silkmoth, Bombyx

mori. Mol. Biol. Evol., 19, 1385-2389.

KREGEH (1939a) FBICET LA —. BUEINTRT DP9l 35— AR O AR F —
WZEET. KAEEH 396, 115-123.

K&aY (1939b) FBEORKTHZ L. KEEH  397,201-202.

KEHEZE (1950) ZWOAREFMER OWICET 5. &R WS 13, 79-130.

RS (1998) 7 U a & iAo =, SCHE R BB & RITIE(A) QWFFERAL S
F Oilliith) AR 07406004

HRTRE - PEEPE - IRRZE - TP O E - HEE (1996) TEFES U LA 3 L 0k
% ARMEARIC T DYk, JulE%R 27,31

HORTRE - PREPE - T - BB C (1999) ZVRMYZR 2 U a oBIIA . A AR R THERS
68, 165-166.

AFMES (1936) SBEFERZ U IIIgT.  BHEH#ER 40,2-5.

PEABE - T (1982) 7 U a4k N TEEE. HARZERTHERE 51,237-238.
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PEEPE: - FRIFE (1999) 7 U a2z < HRITOFHEGB) —INTEHRE - Befafk—. BF&
(Wild Silkworm News) 37, 6-7.
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BIR3 7 U apg RORBERHICET 5HE
(ERSVRBIZ D = IEAR)
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Bl 4 BEBEBHROYREZHREIIHNRICHFET L WEROH S B - BRE

AT D0 A a2 OFER B8 & LT, BERIMETHICEBW AR EhR o)
HAME XIS RICHEET LI ENEZ LN HAD B - EREHALTFICET 5,

¥
L7 KU (BIERIZK D)
T AR (BERIZX D)

10 EHIH
A=z oz (B, 1929)
U ay Rz (B, 1929)
7 ray RS (B, 1929)
AP LVHE (B, 1929)

15 A~ Fu~3E (B, 1929)
U~ A AR (B, 1929)
ANRT T AR (B, 1929)
TI LV (BELL 1929)
T AT (BRI, 1929)

20  ARXA T (BREK - 1754, 2007)
7 UHE (B, 1929)

BRGET - 1T50FR] (2007) BFAMT IS 2 A 2 BB FHEB O ATREMERTHIE FIE OB, &

X A OBERFAIC BT 2 ZREERRREIIIE (TR Y =7 MIERR Y Y —
25 X 447) ,100-102.

RRILAAER (1929) ikt H A SEE e, BCE:
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RIS A apoBHEDI U aEHA~DOBEFRAIZDOWVTORE
(ERH BRIz D =IENE)
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ik e BEBFELTONA LT aDRME - ROFELEICONTORE

BEOBETONA 2L 7 U aDHEO RIREMEA EHERICRGET 2 EHRE LT, BEE
FAZ RN THRFBE D ZSHER 1L 8 2 5 C 7R VWEATR e FHE T A a2 fF L, £ O

5 CTHRELLZVaDBBTREMRNT Uiz, WA 2L T aDORMEE—RITHA adko
Fay RUTEFSZENL, I har RUT coxl 5 FOBEFMNERFITT 52 LI X
D, 27U aEHNOHERE —ROFEZBEHEICH OMNIT L2 LR TE D,

(R 1]
10 (1) 7UazETs57=0%0 b7 v 7ORE
TxRrEY Ty T L LT, FERBETEAOMEREZMER L, FIHE LT, FRL25
XA IO A ARLH 1~3 BT O, PRk 26 4 &R 27 FRITER 7 = v Ey (R Ea—
V) Img ZWM LTI A%y 7 ETSE W, HEMREIX, Fk 25 436 A 12 A
2H 12 24 HET, PR 26 45125 H 26 HA225 12 H 23 HE T, Rk 27 41X 6 A 2 Ao
15 512 A4 HETTholz, B 2@EMIC1EL, MEKRSFIRE EBICT T
N7 TR, WEINTZI T a4 AR ERI LT,

(2) A
HEHE LR IRAE T OEEBZEZOMERAIIR 1 OLBY THY, EEIcT7 o
20 EU b7 v ERE LEZHEORRITE 2D EBY TH S,

R1. REME LE-BZEROABTHER (26 F)

=23 GRLERETE GR GRS 5] 7 R

A 99 J75H 5 =] S HHA)DG 10 HH4)
B 57 JT5A 4 [A] 5 Adfine 10 A T
C 24 Ji5A 2 [\l 5 At e 10 A B
D 60 J7 55 5l 5 Adfimne 10 A N
E 7055 THE 1Al 5 ARG 6 A
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x2 HAEHDRKER

A RE O HAF AT 1D BR B

Al A Rk 25~27 A WEICHEE L CRBEREAHER L TV A5EFTT
ST b Bl

A2 A TRk 25 - 26 4F FHATHE AL 722559 2 km AL 72 500

A3 A TRk 25 - 26 4F FHAH A2 72549 400 m BfERL 72 Sk

B B WRE 26 - 27 WEICHEE L CRBEREAHER L TV 5T
S b B

C C YRk 26 - 27 4F R BEE L7

D D L 26 - 27 4 WERIZEEE L2 HT (RE DITESE, S, 5%

RIS N TN TN TV 5,)
E E Rk 26 ¢ 27 4 BE 7SI 4 FETE L C U D 5l & A s |2 e

(3) @i THOMEHT

AR 6 ERERIC, BREELTZZ U apd A baiti L7277 & DNA 281 L LTz
PCR T Fa X FUT cox]l BAnTDO—EafE LIz, £O—#azL > TTrHn—A7
BERKE) THERR L7214, FR 0 O—H A2 HIfREESR Ssp I T L TP U m— A S LV ERKE) &
TV, WA RSN A 2l 70 2Bz XR LTz, EHIZIS U C PCR FEY) O ARSI
EWRELTHA afle 70 aRlzXh Lz,

(R

SRR 25~27 FECHIE LT 7 Va4 A 9 5 PCR EMHNE SV 3,750 AT~
TR U allcho7- (F3),
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=3 AEMILEDORERR

A fEHTH FEMT DFE T
R 25 R 26 A SRR 27 AR

Al 75 A 253 §A 188 5H FTRTr U R
A2 119 88 542 98 — FTRCTr7 U sy
A3 128 A 814 54 — TRCTr7 U sy
B — 187 88 179 54 FTRTr U R
C — 168 88 111 55 FTRTr U s
D — 226 58 112 85 FTRTr U R
E — 426 58 222 9H FTRCr U
[%Z4]

AR T, BED 7 U aEHICEUIZMES — B ELTH DO N E I DEREEL TV 5

5 HOTHY,
FrBe DD IR B 25 U5 2 & 7a < MO P OBMEMIC IR 2 FETE - HER T 572

EL DA 2L T aDZHEPNREELT VIR ZEY H L TH, BAED 7 U = LIS

ERDERRITERD GNIRIP -T2 E D, EEROERRRF K OT O JEI0 TRMEH R E

RN ITT ) L ERHAND I E THREREICHRETE 5,

C5Z &30 FRIMOTENRTHDL EEZ BN,

10

Komoto N., Kuwabara N., and Yukuhiro K. (2016) Absence of hybrids between the domesticated
silkmoth, Bombyx mori, and the wild mulberry silkmoth, B. mandarina, in natural populations

around sericulture farms. J. Insect Biotechnol. Sericol. (in press).
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BERT HA =3l 2VUaDERROBEEIC OV TORE

A =2 & 7T aDZHER K N DBRNDPIEMEZFFONE D e Lz,

5 [J5iE]
A3 (F145 5XH 140 5) DAAEL I T ant AL ZHATRRSE, HON7%
FEORD B IM U 72 2455 1 (DS A 3 s i £ CENTEE Lotk #9250 A=
(K1, 2) NOFBHIHE LT,

10 s :
1. BEDS &
2EN I DOREIZHINTNT, FROIREIZESI-EH NS EAVV:-XE,
52m
3.2m
10 m
7.6m
15 2. FRAL-REOKXRES
MWENITIT, BHN S ASH D, THEOBRESCEB O ELEOEEL 142 1 BTV,
F OB, RHEEROBINEFL TWDZ 2R LT,
20
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[ 2R ]

2008 FEICHEENIC MR | RO B Z Bfal L7t%, RO ENHER S NI, £D
%, 2012 FEEICHEIZ FIN L CRRZ #7952 £ T MEE O P CRHEEEIR D% DRI
AFELTWD Z &, B 1R RS, 7ok, f=ENICIE, ZERMEETHD
SERONTFHIERELTEL T, RMEESHESNOERF HBIEI L TR,

[&%]
AR THEONIFERIL, IA 3L 7 U aDZMEEERR OZOBRNRITIEERH Y | iR
AV ROVEETHATHAGFTEDLZEEZRLTNS, BENTOME L LTE, BE
(1927) M Fs £ T, A - K (1939) 2 Fy £C, TNEIURE B OFE T2 A LT
WhH, TDOTENLL, BA 3L T U aDERE RO OBRRITITIEEDR 5 2 & 23
WTED,

IBEmeEd (1929) F& b BEOAE. A BSMEE 21, 59-64.
FIREWE « KIFER (1939) FBLEFE L OZMRMICE T, REENR, 394, 71-82.
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BIRS HRRIZBIFBZHA L 7T aDRMEE—ROLEFRENCET IHRE

A aADAAFENBIMNELC T VanA AR ERR L, ZHEE RO i
LB E DA OFHREMEIC DN T, HENTOBETIX, MBENVRN I L5 ARSE
FERBE I T RWE WS R H o7, £ T, MBENORME 2 E & U TSR
— RO AT L, & OALFORTREM: % FREE L 72,

—

L ECaRES |

ENLAFFEBA TSI NS - B S R G SeR A O BN I . DSt B T A=
B LTV DRMBOZE L F72ITRM S 2m B2 HEmIC, 4 = (H 137 75 X3 146 5)
L7 U a (BERRASROEE R & OMEE—ROM s h & fihi L7z, 20 HRRERIC
WHEMORATE LRPOHE | BT OB L COmLmoA A4 HHA L,

[ 2R ]

2014 4 5 1T 3 A TEFF 150 B AZHER — RO L) i 2 St O T LI L7z, 7
HZIITAEFEEPBE SN2 D . REaOIZ 23 HZICHER L2, SR b bl
OB T,

20154 6 H1Z 3 HIFICHEE 626 81, 2015 48 AIZ 3 HHIT 2,338 BHDO RHMEFH — R OPHL
B &S 2 m BEN oMU HR LT, £ 0% OB CIREFAEKRIIBIE I T, &
FERIIT 19~21 BRRICHER LZBRIC S, S - & BIZRBO bhiehoTz,

(B4

A TDAARBDBEINT I U apA Al & a2 UCREINT 235587 & U TRIREMED &
LB RIEOHF TH Y . W bsh A M2 L7 EIX e E BB L TnD, A
aD A ARLH S BN FEBREN THEINT 5 O L IRIZREOFLSh % b LT bl TETR
THZ N, AFOFREEEZ SO DL T-DOICH A TELRITHE L THEL o TeZ b
NG, BEREISHILTHA 2D A ZARRIMNIH T, RICHEFICL VT T2 L2
PHELTZ UV adoF AR ERRE LI LT, RHEE R AEFT 5 AlsethiImd T
WEEZ LD,

ek, METOME GIRT) CREEE -NRPEFARECTHo T2 &b, SHEOME
SN CTORETEFTERDSLDIE, EENICHEEL TOARVWSHEEOHAHIC L o8
WZEabDEHfEEIND,

Komoto N., Kuwabara N., and Yukuhiro K. (2016) Absence of hybrids between the domesticated
silkmoth, Bombyx mori, and the wild mulberry silkmoth, B. mandarina, in natural populations

around sericulture farms. J. Insect Biotechnol. Sericol. (in press).
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(ERSVRBIZ D = IEAR)

87



BIES 10 HAVEGF OB ERS
(ERSVRBIZ D = IEAR)
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B 12 BERERFEAICHWZANNSR—FFTZI RBREBELTWVWRWI L OMER

[J5i5]

Gre Y (EMZERMEETMEE X 17 28) OBB BT = (KH25 %#) OS5
S L OZERARAR RN D7/ 5 DNA ZfhiH L, 05 pg 285 & LT, KOD-plus % T
30 YA 7 LD PCR 1T\, $aBEEE RGO — M &2 8E L=, MHRAZRTIZ0, ~L
R=TF A REBEMERAIRN L T L L2 PCR 4772, PCR 1T 50 ul OUGHR TITU,
FDH5H5 ulx1%7 Hue— ALV TELKKE L,

TIA ~—DEIERINILL D E B,

pig-TP4868U25: 5°-TATATCCCAAACAAGCCAAGTAAGT-3’
pig-TP5394L.23: 5°-CCACCTATTCGTCTTCCTACTGC-3’

[ 2R]

BRIZHA 257 ) A2 1 2 E—0 piggyBac WBBFRBLE T PMEASNTND ETH L
NA ) 505 pglHSTHA~NNR—TTF A ROEIR 6 pg £725, PCR DS,
MoEBy, THENDT A X (550bp) DNV R, ~IAR—=FF 23 R 04pg 05 bR
HT&7—TJ7, KB A 2D ) 5 DNAO0S pg HIIRHE SN oz b
DD, ARBELEREZ T A 2EA =TT A ROEFINERF L TR & DR
T&ET,

M 1 2 3 4 5 6

5,000 —
2,000 —
1,000 —
650 —
500 —
300 —
M . HFEN—H—
1 : ~JL/S—DNA 400ng (A4 234/ LDNAO0.5 ug TO 7x10* 2 E—5 L)
2 : ~JL/S—DNA 4ng (700 2 E—%)
3 . AJL/S—DNA 40pg (7aE—%)
4 : AJL/S—DNA 0.4pg (0.072E—%)
5,6 : KH25 4/ LA DNA  0.5ug (5 & 6 [ZBIMEK)
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B 13 BASNEEBROGBRYNLAKRIZ 1 a—FET DI & ORER

(i)

BRI A = (KH25) &IEEIR ez 1 = (A/C) & dD F i, FEEAGF-HE
ZAA = (A/C) ZRLAE L T, IR TOHNBEZMRNT LTz, B LUAHELZ 3 X7 (KIX) (&
DVWTATV, 45D 2 HH~3 HEICK 70 8% 7 ¥ LIT@ATHE Lz, SETHE, WY
EERONT, R AR ORI & B & 2 KB L, Pk L7zl HEERNC 7 2 & DNA 4l
ML ot T EAB—2a v afToT,

77 25 DNA (2 pg) #ZHIREESE Sall THILLI=DOH, 08%7 H v — A% )L CERIKE
TV, A r > AT LY Hybond-N+HIZ T VA7 77— Uiz, 7'm—713, EMSHEER
BEHIER O 14 1277 K 91 piggBac R FITRE L., PCR TIER L7z, 774 ~—Di
FERFNILL T D LB Th D,

Rarm-5: 5’-TGTTTTATCGGTCTGTATATCGAGG-3’
Rarm-3: 5’-GGTGGCCTATGGCATTATTGTACGG-3’

15 54 7= PCR FEM % AlkPhos Direct Kit (GE ~/L 24 7 #-8) % AT F~L L, CDP-
Star % FE L U LI TR Lz, 728, 77 A X K7 ¥ —pBac[3xP3-DsRed2afm] (6.5
kb) ZHfIfREESE Ascl TUIMTL TR T 7o bra—L e L,

[#E55]

PN TV HEAE— 3 TR R S35 BRI &R S 72 O PEE A
ER1LICHBELT-Z s, BASNT-BIEHITRAA BT s E—fAIIL TV &
HEE STz,

Z
; X 1 X 3
IE~“ 28] =k 2 ] =[]
(kb) :
120 =
6.0 =
4.0 == :
20 =
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1 18 19
2 21 20
3 29 27
i 68 66
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B 14 BASINZEBROBREY OBEOTIRAHICE T EEOEEME

[ 7]
[ Ut (G tHAR) (CHRT DR D FRAROBETHEZ A4 2 (KR 6 AR
5 92) ROIEBLETHHBEZ A 2 (% 6 HIKT D) 12O\ T, SEshROBEHERREND 7
J L DNA ZHIHH L. B 13 L EERICY ) 2ot TV A A= a v & To7,

[FER]
AT L 5 10, BASHISBETIIANA 25 ) MRS ShTO 3,
KH25 (Gr1.s)
HC-EGFP200
\ 200 (JE#AEZ) (Gar2)

10

KH25 (G1-8)
HC-EGFP CAE
\Cbi(#ﬁmi) (Gz10)

(kb)
12.0

6.0
4.0

2.0
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KH25 (G1-s)

HC-EGFP CAE
CAFE x200 x HC-EGFP200
(FE#EMRZ) (Ga1)

2.0 =
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B 15 BASNIBEBROBRY ORE KR R UCHRR CORZROLENE

[771£]
[ UooRit (G #AR) ICHSRT 25572 5 FRARFOBIS X A = (4% 6 fEIkT D)
5 &, FRENCEE L-IERE I A = (% 6 f8IKT D) T2\ T, 5 g D%
SRR 64 RNA 24l L C EGFP Bin T Z i 9 % RT-PCR 21T > 72, RNA |[ZZhZh 1
pg T O%EMV, WHREEESE AMV Reverse Transcriptase XL (% 571 7 /31 ) 12 L - T cDNA
EERL,. 2D HD 20450 1 288 L L ExTaqHS (¥ 7 734 %) TPCR 17> 7,
T I A <= EM SRR EF O 14 12 TRT-PCR OFiPH | & L THRLTWSES
10 S AMIET 2 X ICRE L, ZOEERINILLTO LB Th b,
ks35: 5°-ACGACGGCAACTACAAGACC-3’
ks248: 5’-GAACTCCAGCAGGACCATGTGAT-3’

PCRIZ 10 pl DFJERTITV, TDIHD 3 ul % 2%7 Hu—A 7 )V CEKIKE LT,
15
7. RT-PCR DRV T 4 7 ar ha—L & LT, mpd9idfnt (VR —hHZ L7 gk
fav. 77 vaFKS NM 001098282) @ PCR b iT-7-, 49 B+ DT 74 ~—D
WHRBINILL T D LB TH S,

20 ks13: 5’-GGATCGCTATGACAAACTTAAGAGGA-3’
ks12: 5’-TGCTGGGCTCTTTCCACGA-3’

[ 2R]
KoLy, THEINSYI A X (365bp) D EGFP i&fnv-0 PCR EEMINS ., Bis iz
25 A AT RTTRBEICRH S, — 5 IR T 0 A 2 Tl S g oiz, £z,
rp49 BAG FIXWTOEEN D L HE Sz 276 bp), ZDZ LD, ARIOHFEIZHW
LB Z A 2 R TIE, EABEBFVRLEMITHRIL TND Z ERMERTE,
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HC-EGFP200 Y
200 (JEAB#Z) (Ga-12) g

HC-EGFP CAZE Y
CAFE (GEfE#BZ) (Gz-10) +
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HC-EGFP <A ZE
CAE x200 x HC-EGFP200 '\I’
(FEfAB %) (Ga-1) 4
[

(bp)

- 600
400
=300

= 100

(bp)

850
— 500

- 300
- 200
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10

15

20

25

BIE 16 $hHEE O B

[7iE]
B PRI T A = LIFBAR AR R T A DWW T I b K OB #% O AG EERIT D B))

H(E®E) OERELAZHITE Lz, IBCRHEIZLLTO R0 & Lic (EMSARIE AN E
17 ® Gaa) o

Bin iz A = HC-EGFP <A F XHC-EGFP 200

KPR L 72 B IEE I 2 h A 2 < AE X200

FALE L O HRICON T, 1 DOREEROHN R (X) Z2E Lo THREZRIE L, K
L L7ONO¥ A S % THR O E LT, 1) OREEZFHEFE Uiz, Bz 1 =
[COWTIE 3 WX, FEEAG R 2 1 A SOV T 4 K & FHI L 7=,

2RI OVWTIE, 202 F L O TERELZEL, 1 HH-Y OFREEZFHHELEZ, Zh
. BIn R A 2 R OIEEG TR D A 22O T, 2T 12 [\ 580 L
77

IMEELIEICOWTIE, 1T OOERELY, BIE L2 T A 2 L IBEE B2 T A
IZNEI 40 BT ORIE LT,

[FE5]
EN 5 FEER 2 fhE & IEER 4 e E 5 it &R
HC-EGFP CAE 0.355 452 30.8 171 774
x HC-EGFP 200 +0.0195 +0.279 +5.74 +29.5 +95.0
0.404 6.29 40.3 190 1003
CAE x200
+0.0201 +0.142 +4.74 +14.9 +102

(BL - mg, P EARAE(R )

WO WT S, Bz A o L IEEE IR D A o TREFFRN A
BENb-oT- tHBETP < 0.05),
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B 17 BEROCEBEED LR

[ k]
AT 7 A 2 &I R TR 2 7 A 2 Off{bgh R 200 BE 2o\ T, MEER (1
5 W0 3 ) A ANLEEEC, HhEmy 4-5H) ZRETHE L, Foizm QEM ER
1 DOREAE ST 72 8RRV TZIER 72fi) 2OV T, WE (M2 atmoES) LiE
(Ol & PR E RV ES) 2RI L7, HRRREUTo LB & Lt (W%
PRI S X 17 D Gas)o

10 Bz A = HC-EGFP < A % XHC-EGFP 200
XHHR L 72 DI TR 1 A =2 < AE X200

(R ]
* R AR
e B WE wEE % WE R E
HC-EGFP CAE 77 1.66 0.294 90 2.13 0.301
x HC-EGFP 200 +0.122 +0.0334 +0.194 +0.0482
CAFE x200 90 1.83 0.436 89 2.28 0.459
+0.108 +0.0274 +0.162 +0.0317

(A EE & R BT« g, PR HARVERZE)
15
i B % OVl DN TS DD T b BRI R 0 A = TR & b (IR R R 2 T Ao
2LV H/hEmoTz (Welch @ t #ET P<0.001),
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10

15

20

BES 18 FHEB G O E

[ 5]

Bn R 2 A 2 EIEBR R A 2ITHOWT, ZREIFD 5 BE R bL3 5 E
ETHHIMBE R L, BRI TO LB & Lz (EMZHEMEREARHMIE X
17 @ Ga) o

BBz A = HC-EGFP < A £ XHC-EGFP 200
SR & 70 B IEE Rl 2 A = < AE X200

7RE, AREHEIN LR, S IR A OIEIREHN O G380 HIVZRWIR, FEIR & 1E, R
U7 ISIRFEAEDSE K 72 v o T2 O, T SEDN & 13, IRFEAE D3 A TIHERT DS -2 d 1T TH 2
DIRRE (T5) (JIZRSTEBE LR TR0 Z & 25 9 o INELD 5 HASHEIILIS &
I E Lz,

[ 7]
N . EE s
R wH L R . B

IE Ak (%)

HC-EGFP CAF
1,056 20 5 20 1,011 97.6

x HC-EGFP 200
CAFE x200 1,596 30 14 16 1,536 98.1

FAbBaE FESE) 7 (Ge¥) — (RRIi%D)) & LTREL TS

B A 3 LIEEE T A 2 & DT, FHMEBERICAEEITR D LR
Mmote (1A ZFRETP=090),
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BIES 19 $hHREAR O bk

[ 5]
BRI Z A 2 L IEB R % A = O ESh B 200 BE T OIlI2OWT, HEER (1

5 EnD 3 ) FTII 600 BT o & N TEEFC, EEH (4 - 56 13400 BHEZRIETHF

LT, Sl 2 beie L7z, ERIILLT O L b & Lic (St Bt % 17
@ G4-5>o

BInFHBA A = HC-EGFP < A % XHC-EGFP 200
10 *HE L 72 IR TR R 1 A =2 <AE X200

15

20

B, T 2 THRMIM L IE, b L2 RIC RN OFGEE AT o T D | B O BRI
S TR ZF LT 2 E TORBES I,

GRED
* R AR
R [HAD - HEREFE (B) Mz R HREE (B)
HC-EGFP CA & 84 24.0+1.58 97 241+£1.35
x HC-EGFP 200
CAF x200 98 25.1+0.922 93 25.2+0.870

B TR 7 A 23 & D ICIEBE R 2 7 A 2 IS TH R N E - 72
(Brunner-Munzel & T P <0.001),
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BIH 20 ERROLE

[75i5]
BRI Z T A = LIFEAR AR R T A 22 OWT, HEERH (125 3 ) & A LA
5 BT, HEH (450 ZRETHT L, 4 & CHEZ 400 SHIZTA XA THIA L,
Wi 2 VR TS (RS 2 aids L7, MRS 4 BT > 1o EZ ERR L L
7o BERRIITUUT DO LI & Lie (MR BT & 17 @ Ga1),

Bz A o HC-EGFP < A F XHC-EGFP 200
10 xR L7 DIEBIa 2 11 2 < AE X200

[#55]

4 EimE
EX50 . EEER

EEH (%)

HC-EGFP CAE
400 396 99.0

x HC-EGFP 200

CAF x200 400 395 98.8

Bz DA a2 LIEEE T A 2L OB T, BiMRIZAEZITRO SN0
15 7= (WA ZFHMETP=097),

B, WEES RS T EIERIZOWNTIE, SO T 2 LT,
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BIER 21 $hEDITEID bl

[ k]
150 cm MU OO FIZ, 20 em TOM % - T 55X 6 ¥ TEFF 30 HDREDT, £
5 ZIZ. b2 HHOI A 2ghliak 1T SAFE 30 BHE <, EEAHA D= D5 ki b L&
FEEFENTEBL, ZOEE I6FHMEL, ZNZENDOIA aBILOGHNL EDL HVO
HEHEAZ BB Lo A ilikd 5, IR T D &0 & Lic EWMSARIER 2SN E
17 D Gaa) o

10 Bz A = HC-EGFP < A £ XxHC-EGFP 200
XHHR L 72 DI TR 1 A =2 < AE X200
[AER]

BENEREEO A E (R 13, B X A 2 T94em (£54cm)., FEERT
15 ##ax 1A 2 T96cm (£50cm) THY, EFRBDOONr-oT GRETP=087), F
7= BEEEEAZ 4ecm T DB A N T AR TE TFRO L HITRoT,

14 -

B W HC-EGFPS A/ X HC-EGFP 200
12 - .
O<AZE X200
10 -
8 -
6 -
4 -
a1 N i
0 1 T T T T T 1

0~4 4~8 8~12 12~16 16~20 20~24
(cm)
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BER 22 BESIER D LB

[ 5i%])
BAGFHHAZ A o LIEBIGFHBAZ DA 22N FR 21 T DD X A2 R « EE &
5 7%, P19 cm OHFE OO FYRIZ 1 BHETOE VT 24 REEGE L CEIFSE, =<
NOREINE Z A Lz, B HITLL T L B0 & Lz (AWMt B5 £ 17 D
Ga2)o

Bz A o HC-EGFP < A F XHC-EGFP 200
10 xR L7 DIEBIa 2 11 2 < AE X200
[AER]

G TAURZ DA =05 5 2 BFUADH (G0 L 411H) LAEINL TV ahoiaizw, o
NAEE DL OERW-, 1EEYS -0 OEIIILL T LB o7,

15
R Fig+iRERE
HC-EGFP <A ZF
516.4+102.7
x HC-EGFP 200
CAFE x200 645.6+109.2

B2 T A 2 OPFEIREUIIERIR THH X I A 2 OREINER LV D 7eino - (N7
W& ARG S LTt BE T P<0.001),
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10

15

20

Bls 23 PEEIMTEYO L

[ k]

R TR A 3 L IBRIETHBRZ A 2 ZNEN 21 T DD 2 Ak &R - HlE S
B, AL 19 em OB OFD T 1 EET O T 24 RpfilfE L TEI S, Ji1 o
FTODOF LD OHBEE TS LTz, fERRTIZLL T O B0 & Lz (SRt s nE
17 @D Gaa) o

BAn R A =
KR L 72 D IR A =

HC-EGFP <A F XHC-EGFP 200
<AE X200

[ 2]

BAR AR 1A 2D 5 B 28I H G0 & 41 ) LAEINL TWighoToiod, Z
NEEHPLERW-, Bz A = 19 HE IEEE L DA 2 21 BERZhIC
DNTHILNAG 2em T & DIIOEZAHF LT, ZNENDOIFOREICKH T 2HEE B X b
TITARIRKRTETHOE T D, BIEFHEEZ A 2 TIERE TR I A 22T
HUMZIEVMLEIZEEIF LT D (ZE 720 2 & 2R (G & L 72 Mann-Whitney @ U f&E T
P<0.001),

0.250 -
B HC-EGFPS A/E X HC-EGFP 200

0.200 - 0 < AZE X 200 ]
B i —
o 0.150
2
AN
= 0.100 -

0.000 I T T T T T T T T T 1

A T R I I A N TN

& A S e e e Y e
LN N 2 N

Filb o DEERE (om)
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[ k]

WHIRAF LT A 2 5 g B E 213 A BRI L TR L L. g 1%IRA L2
Bofkss L2E#RE b LA (7.5 em ) 12100 g TOAN, 1 RIC7 Yy 2 — (b)) fEv
30 KLz M L7z (BF#BRIKIZHOWT 5 i), Z4ax 20C - BAREOSRMCE S, fRfEE%
THTHEIFELMAEL, 2 M T EMARINL T, —#R4S720 OFfEE 2 iHE Lz, #Uk
HIM I HAEITAT > TR, BRI T O LB & Lz,

10 EfsFHHz A =

15

20

- HC-EGFP <A %
- HC-EGFP 200
- HC-EGFP <A % XHC-EGFP 200

GRED
RIRT LR, BHERLMEFHOER L b2, Bia A A 2 & JRERLIEE

(AR Z A = & D TR FRRA BRI b o T,

X 1. BHFRIIEGZH0%

B 24 HMORFERLCEBTICE X DEEOUR

KR L 72 DI BIn A A =

« AFE X200

XHC-EGFP 200

- FE IR+ fE AR FERHH 2 X L HHR 2 X 0D Hrg
o (%) tBEIC L5 PlE)
MEALERX. (LD H) 86.7 *= 6.3
SR
VRS 92.7 = 44
0.68
HC-EGFP <A ¥ 91.3 + 4.5
200 89.3 + 3.9
0.65
HC-EGFP 200 86.7 + 10.5
AE X200 89.3 = 6.5
HC-EGFP <A ¥ 0.70
90.7 = 1.3
X HC-EGFP 200
R
SAE 86.7 + 8.4 079
HC-EGFP <A 88.0 + 4.5 ’
200 93.3 + 5.6
0.085
HC-EGFP 200 873 + 2.5
AE X200 90.7 = 4.9
HC-EGFP <A ¥ 0.80
91.3 + 1.6
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#2. EBICHERDHE

HE R E FHAE R X & AR AR 2 DX 0D ELE

PR (g) (t BIEID L5 PIE)
HALFLX (LD A) 0.11 = 0.018
Sk
SAE 0.063 + 0.0075
HC-EGFP < A% 0.072 + 0.012 028
200 0.069 + 0.0035
HC-EGFP 200 0.065 + 0.0077 035
< AE X200 0.050 + 0.0049
HC-EGFP <A % 0.074
CHC-EGFP 200 0.059 * 0.0071
ShE 0.056 = 0.0071
HC-EGFP < A% 0.062 + 0.010 033
200 0.052 + 0.0073
HC-EGFP 200 0.049 £ 0.0057 045
< AUE X200 0.064 * 0.0062
HC-EGFP <A % 0.97
0.064 + 0.010

XHC-EGFP 200
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Bl 26 HESAEWICE X DB O

[ k]
WHIRAFE L2 A 2 5 s E 723 A BRI L TR e L. BTFEICR 28 L2 H
5 OF (HEHFEL TWARW) IZ 1%0FIETRM L7z, ZAUIBEAK 5 ml 212 TRiE S
., 25°CC 2 LR LT, £DH%, 5 g ZFFEL T 45 ml OWEAK LIRS L7k, 102~
108 (AT RIR 2 VERR L7z, SRIREEIC OV TIE, 102, 103, 104547 RIK 200 11 ZEE 9em
Vy—LbOu— XXV EIZBAT L, 25°CT 4 HIEESE L%, an=—%% ik
L7z, MIE « BRI DWW TIE, 104, 105, 1085 FRIK 200 pl ZERE 9 em vy —L D
10 PTYG K5t Bl L, 25°CC 4 HREEGE Lizth, an=—84al& L,

HERFITLL T D LB & LT,

BAR A T A =2 ST L 72 D IERAHE X T A =
15 + HC-EGFP <A SRAVIVES
- HC-EGFP 200 + 200
- HC-EGFP < A % X HC-EGFP 200 - < AE X200
(5]

20 RITRTEBY ., RIRE & ME - HoRE & bIZ, BB DA 2 & LR EER
(A2 A = & D THREIFIRABEITRRO b o7,
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#z 1. RIRE~DE

Wt 1g bz o FEAAHL % X &
B X an = AR FHAA 2 X 0D P
(x 106) tREIC L A PfH)
MEALPRX. (LD H) 0.12 +0.04
hER
SAE 1.02+0.36
0.058
HC-EGFP <A % 9.46 + 1.90
200 1.01+£0.34
0.41
HC-EGFP 200 1.62 £ 0.42
S AE X200 1.53+0.76
HC-EGFP <A % 0.49
2.01+0.73
X HC-EGFP 200
SAE 1.91 +0.49
0.95
HC-EGFP <A £ 1.86 +0.30
200 1.30 £ 0.24
0.47
HC-EGFP 200 1.83 £ 0.56
S AE X200 1.77+ 0.55
HC-EGFP <A % 0.22
2.69 +0.79

XHC-EGFP 200
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Wt 1g bz o FEAAHL % X &
BRI o = — R E FHAA 2 X 0D P
(x 106) tREIC L A PfH)
MEALPRX. (LD H) 0.85+0.44
hER
SHE 0.97 £ 0.19
0.30
HC-EGFP <A % 1.50 £ 0.12
200 1.67 £ 0.45
0.92
HC-EGFP 200 1.72 £ 0.73
< AUE X200 1.31+0.41
HC-EGFP <A % 2.30+0.39 0.06
X HC-EGFP 200
SHhE 3.85+0.53
0.89
HC-EGFP <A £ 1.31+0.49
200 1.14+1.10
0.67
HC-EGFP 200 1.35+0.48
< AE X200 0.53+0.03
HC-EGFP <A % 0.63 +0.21 0.85

XHC-EGFP 200

110



BI%: 26 FREESE XEIZRT SHEBRR
(ERSVRBIZ D = IEAR)
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