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RWERMIH A L, BHE LD N TE T, EFETHIENTE R,

10 MO RAZICHZ R T 281 (RER) [TITERZE L L TITEINERIC2Y . b
FH~OBEVE AT 503, BEROAREMMEEDL Z LR TELRBICEES L L, 22
TEHEZO CHATEKRT 5, BEEFZTIE, M1 ESICRKELNE (F50L) 2%
ol U7 BEspE IC S B A B D T AES® 5 FIER - TH L (K 10),

15
X 10. [EERFEDH]
IRt OhA aERLEFICHEHNTHE. TOEATRMNEERT SH, cAHEYIR
SNBZEITKY., haMabeKRIZHFEIZHHL, 1 KEIC1BEIT DEED,
20 BE OBRBEEFIZBWD IO CHATT 52O BRNAEL D Z Eidy, £z,

BETLOHA TDIFE A LITEBORME LR L TES MR THY . —fROER
BENA OB (JLE) 32 2 &3 nied, BEREF THRREZAETCISEDLZ &IEFR
WV REND A S, SE AR L CRIIRAET 2 72 0 IR T35 % TRzl
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(BB CRi 2 R S5 2 &) SNAH728, liH ORI BIZ 72 HETC T XTI
L LD, BCHRITTH 505, RAGDH S ER KB L TWDH I EFIZIVRSZ &
WTET, W EAWCTSRITT 22 & TBEIT 5,

A aDHHRIE, AEOBFEEPI TR OVEIMTE SIS &, X mbH 2 L7
Wedh, REECTHDL V7 VICEETH I ENTEnWEE2xbhb, £, WAERETHD
7T aDHih LT8R | FREO T DRGESBALE RNTEY | I TRILD
ZEHTET A AR LIS TR IET 5 Z L TRICEET AITEI b A 2
Ll BRRBBITHSLNIZHE SN D (AL, 2014), ¥AMCTAHARLBNA L
Th, MEZENTERWIZD, BENTZHANIN D A ARRBUTENET 5 Z &N TE T,
AARHEAAECTHHLNICT VEICHBESND Z DD, 53R - FEINT DM
&AL (ITAL, 2014),

¥, 7 U a0ARBXITAEB R EREORMEIZOWTIRIN 1 #5 M,

HEMEIIFEME

BT DR

A NIZHEIT K > TEUTIIN S RBAET LA EZIT 9,

WD OPUE (B3 4E) X FmificiE 2 (k. 1982), ERERIESCEREDT-
WA 2220 L TINEEDBRIE, PUE Lo R & PRI 0 5 BIZR R S, 7F
BB NS THEINSE D,

AZRRHITELELE-EE, B0 72027 cu®y (RrEa—L) &
REFITHIE L CARRBREF T 5, BRI L BICREZ ENTE RV oD, M
T x0T B LA AR RIS T A AR AT, PHUE LR R A L
R AN TES &, AARBRITTZTEHITHET = o U2 LT A ARRICEAT L
TRRBERGET D, ZRMSL LS T @GN BN 2 DS TRT 2R L TR
<HGabdd,

RRAEBFR S BT, ARmICHIE (MEZST528) L, EINHOKD ki
A AR EBEBNCHEINZ B ST, EINTEIEHTSICHBELLALH DD, £< D
6 Clk, FRREL 254 FURRICER L 72D UNRD, 1962; &L, 1969), HI%EH
DA AFHITEINH OO EEBE 72BN D2 OMITIPZ A8 S THEIVT D, A AR
1 SO EINEI T L F 500 ERIE TH D (B, 1995), 72ds, B OEERE TO
WA PE LT 35\ N T AT SE 0 ik L3575 Clp & Folf S8 Tl A R 72 iU E L 720,

FRORARMEIL, HARIREET 14RIC 1 [\ LR 0 IR S IIRIR 92 1 LR,
2 [E AR A 0 3T 2 ABPESRAE L ORIR L 722 W CHEAR 2 4 0 K 2 bR e 5 (H

13
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RIERFEE, 1992), BUE, BAEEDOTZDITFHE SN DO 1 ALMERFEUT 2 bRk
T D, VEMHERFER 2 PR AL BRIV D IRFEIRE DE L REE 2 K12 k- T
WAL 2 N 2B HIB ATRE T D, —EMIMILL B IRAT L 72IRIRIF A2 25°C TR
T5 &, 10~14 HERERECIMLT D, FERIRINEE T 10~14 B FIRE CIMEd 5,

I TIEODOPHEAERENEZ LN, REBEO A ZARLBRDBEIN L%
FEON % & U722 T, 10 HISPHE L7 A A B 150 SEASFEIN L 7249 49,800 {H DA~
ZHEIN A BORO E F kB Lz & ZABRIC 132 51 (0.27%) ML L7610, 6 AP
b U7z A AR 621 M PEIN L 7249 120,000 fll O R HEIi A4 BSRDOEEHE L2 & 25
B 2258 (0.018%) 23 b L7l SauTunsd (JITA, 1934),

DA FEDLO THELFHEINTCERTHY . AFMPER LR WES TAIFEX
BT 5 Z L3 TE T, ARREICE T 2 A BOWEITR, A aghihiX, Ehie
FEEEMAVTHE L TOEBTETICE P £ 572 EBEIREN 3D TR . 82374 <
o THBE LN L0, MOHRSOBITREINTHNZ &b, BAOFEBIZE
Th, HOARNTEFT D LILTERY (MR - /2H, 1960; 2. 1995), Fi=,
T A D BIIERED 720 DR ASLBEALZ KN TODHIED, BORPEEZ D R C
BT 5 2 & CTRAICEREET 21TEN L L AR ThEIESEL Z L s BAMNIE
<& BRERARLITESHICHEIND (AL, 2014;Kémoto, 2017) , hl HUTAES
ZERTETHITRRA BTN LN S BENTZ LTIV 2 B A 23 —#E 272 - TAZ
B42Z LTy (B, 1995), 7z, bl &R U & O ICHEERO 2D Dk
KRB Z RN TWNDI1ED, BPRRBICEDN THLRT L Z N TE RNV, khab R
HATITHLNCHIE SN D (AL, 2014),

BERRBRE CTHEREEDTZOICHET HFEMMME LTI, 2 FEOJRfEZ 2R L TH
HIVD TIUAHERERC, 4 IR DJRFED & 2 B D ARl A T B D MU EASHERE 72 & oD
—REFEA VLN TEY, ZOBEME (OF) 1ZBEEZSHA LIELO TR, HMO
WREGEEFE VAR L BERFIIINEHBALTHELTWD (f@H. 1979), 7.
TG AL, BEONE LR T 2720, BARDIFZMNBIBALZNE ST, KT
%R OMAB D OEREZMIE L LT, (EEIXHEA OB THEMEL RIS L T
ey

7RE DR R TIX D 4 3% T EO AR ORGZ L0 | MRE AR AN E T
TEICERLBRDIGEDN DD ZEDBWESNTNDD, A 2BV TIEZED LD
iS S E AN

27U 2 OFEFESIIETE ORI DWW TITRIR 1 5[,

(A =2s7TalDlORHEDHENE]
HARTIE, BEMNK 2,000 FERTOIRERICHE I SN TLE, £HTh A

14
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aANEE SN TE (HARER TS, 1992; &, 1995; {JRAM, 1998), Z D, #A
BEOBRCREZBITI THBELZY, BI T — N TEY BEDOM S e HiECTHE
L7203 57 L B GECRE SN TE R, ZRETHA a7 U apiik
BRBE T CACHL U CAME R N B X M A U CER Lz & OfE T,

HARBE T TONA 2L 7 U aDZMOREN A2 E 2 23854, A 2 Ok b3
HEEBICE ALK RBZENTEP, M7 2B 2T HARKRICHA =D
FAREBELT DB, 7 = o LRI > TN Y 7 THITLRN S
Ty (FIRF, 1993) Z &b, B DOFME LOKTH AP ORK LRSI U ad A
ARCHUTF LT, A aOA AR G EHERA T Z & b, #RBD LT
EROTHITZ2ZLHTES, WA aDARKBE T T 2D A ARHOMEET
DRHEEHE 2 HIIRN,

LIeBoT AL 7 VaDRMEPRBREF FCRELLLTH, A TDAR
R E 7 T aDFAARBOMETITROND EEX, BIEEETLSI har R T
7 AOBBTRNCESWT, BAEDO 7 U aEMIZET 50 A4 = HREE T OFE
DA HEZ A LT,

AHEN SRS EF TORARFHMTERE L7 U3 4192 5HIZOWT, I ha K
VT4 ) LD coxl BIn Rz L& 2 A, A amkED@aFMEH >/ U a
X2 5720 o7 (Yukuhiroetal., 2012a; B 5), [FERIC, 27 7 = 1,019 fE{KIZD
WTEET / DZHOWTHEDT2 D CAD BT RIZ BT L7223, B A = LR Clfs
MAERF>7 U IR onbeho 7z (Yukuhiroetal., 2012b; BIVRS), S 512, BIfED
A a%FELTWD OB EREDOFL THE L2 U = 3,750 {E{KD coxl &fs
TR T XTI U aBTHY A adl s T aDRHERHE RIZRONS T, EBED#E
BHRZICBWN O IA 2L 7 TV aDRMEETET LX) 7 — 213G o olz
(Komoto et al., 2016; BIHs 6)

L, WA a7 0adiE7 =0 BRUEUTHLZEND, A 2D A ARH
L7 U apA AR A2 EREN TR CEGICANTRT UV 72T 2ERRT 51
D, A DA AR E NBINZBIMNCH L THAED 7 U aD A A hEiFs &8
HERRT DI ENBIEIN TS (Kuwahara et al., 1984; Daimon et al., 2012; H14f
5. 1997; i - 1754, 2007),

Flo, WA 2l 7 U aDOATERREE, 3720 BAHETREIE O FRE & FiE L7 R
TiE, 30cmX40cmX14em (B E) & 30emX40ecmX7em (FE) O 2FEDO T 7
AF v 7RO I L AERZPIC, PUEY H O R 2R 1 ST > AR TRBESE
EZA bTOLTHLZHEIAELNZMEAYE (X7) OEAIE. T4 2F+TIE
100% (10 X7 9XTC), 7 T a[aLTlL89% 47 XTH 42 7). HA = (AR)
X7Ua (FAR) TE21% (I8 X7 H4X7) Ly 70Uz (AR) XA =2 (4
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R) OMIAEDETIEHRENKNL Loz OFERH D (PR S, 1997), [FlER
2, 33emX26cmX6.5cm (F ) OT T AF v 78O X LN TIT - 7B O T
b, A AFEETIE100% (20 XTF_TC), 7 U aFETiE85% (20 X7 H 17 2
T). A2 (AR) X7 Ta (FR) TiEa5% Q0T H9L7) 77z (RR)
XA 3 (FR) TE0% Q0XTHOXT) Tholb@EINTWD (B - 17
9L, 2007), Z U aADARE A ADFZADMABE O TIIL RIS LW &
LTI, 2V aDRAARBITH - TRIAIIINE BITHA TDF AL BIEFFHTHHT2D
W WA TDFANRKRELED LT 5LV aDAAREEELH-OT, LRT
Tz En@mEsh s (PR, 1997),

ZOXEINT, MEOBREEATOHR TR, A I HAEDZ U3 L PNHKREREE T TR
LT, ZOBRPEAD S U aEMPICEET D Z LITEE LB WIRIICSH 5
D, T WA 2L 7T apREL LI=SEE. £ ORMEEENE D7 U a
LI —RFICE KFET 2 et b B2 b d,

KBS, WA a2l s Uk NBIN A S TR DI MR R O D% AT
PWEFFOGENH D Z EVNHERINTEY, 7tk 21X, BEATOEESRME T T, Fs
RF, FTHREIENAIETH o & DMEDH LD (RE, 1927, A - K. 1939),
72, Fi1 O 3 2 BANOHEENOFTM LITHEE L, BoNFREnbilitsh
BNEOIWCEBLIZLE Z A, BFELUBRLZORADBHRP R E LTERLIZED
WERHD IR 7). £l2. WA L7 T aOZMHE RO AR RITRAEE S %
Bt BT LR Z BB O 7 = a ey Ty SCHIET 2B A EiE L7
LA, HEAMEDOMNEF30mIZHKE L7 20T bT v TR HE I N
(IR 9) 6

A APNRINTEINT 5 DITEE ETIEAR<HMmo ETHLZ b, haAalk
70 aDIHEE—ROWsh i 2,964 FHE BN OZMHN D 2 m ORIl L7z &
A, FD%, UEER EIZHHRITEROONT, MEEKRT S EBESIND 20 HER
FERICYEEBORETE LR L | T OBE LR, b biin o
7znro7- (Komoto etal., 2016, B 8).,

& AR

~ HEWEOEAM
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b EOMOFR
[ e LTRWEESEDOBZ
REBIGTFHIEZ A 2 2ERTHICH> T LE-ESED S 5, TH/C), <A
W OB GHE & FER, 4 BIOShBBEZ D%, 5 Enx R&ins LT,

- JSHE - AKIRZEDPEE]

F & 1200) 1,
A R TR RIS 72 0 | RIREZ ETe, Tw-1pnd) 1%, FERIRDRZ PETeAS, Z DML S

o 3 LR CTH D,

[FEANTONT | X AIFOHAEEY N RSN D ARert]
BEREZIZBWVWTAA A EL2EZ 2 ERBME LTI, FEHEONAA a2 0D

sNx (Blepharipazebina), 7 7 =¥ KU 3= (Exoristasorbillans), 714 =2/ 7 I X =

10
1992), oMz, 77 avx K

(Pediculoides ventricosus) 3% % (HAKEARF2.
U3z (Exoristajaponica) (282 FHAER, NI AV, I~ FUSHEH, U~ A A,

NFI T AI LV TUFAATE T VRICE DR VHRES LTS (B

i, 1929),

15
B FHEHE 2 EE ORBEICET 5 FH
Z I TiE. AT A 2 OEHO DI AW T EIRE IOV TReld

Do TAUTHEN D, HERREEREOMRESICRE L T, BETFHEANEDORKBIZONT

LT %,

ABAR TR A 2 OEHICE, BBKRT (R ARV V) O—D2ThD
piggyBac |Z & 5 s 18 AL % V2, piggyBac L, A 77 HF o 7 TN

(Trichoplusia ni, oM : 72 v H) OR#EMIIE TN-368 [ZHKT 2K Th

V. DNA ELTEIW HESN7ZVRA SRV 5MEZFM L T, kkx 2B B TER
FEAZHNHNTWD (Cary etal., 1989; Handler, 2002) . piggyBac 1%, $nfitEiEixs
FH 2 OO RECHN IR E N T E A R o T b, piggyBac DEREEER A R S H D

L. ZOEBERERE D RN R RAYICHES L COlr L, 810 H S 47z piggyBac 73 e

20

25

E7 ) ARIZT oA NEASRD (K1), 72720, 2O F Tl piggyBac H &)
LRETHEBHEOEHXICL > T, 7/ AHOMOBEFTICERE L- 0 Kbz
LAREMEMN B D, = 2T, piggyBac A L@ m FEARRME LD,

NA EEMNSEE T 2B AT 5729012, piggyBac # i L7z 2 flifHD 7 Z A X

30
CEALZWD

FEfAELETHND (K12), —Did, BEBERETFORDYIZ
HEBEEGEFZHA LT N —7 2 XA T, & 9 —2I&, piggyBac O KImhALyD 5 5
D1 OERBPISEILANN=TFAI FThH D, BBHERZMHRT 2~ V=TT X
2 NI, R HOERGESIN KB LWL, ZUVEERIIIA 27 ) AFIZEAIR

35 FLRBHIEA LI R =77 2 X RHRORMESNIERE N2 8 0 L Th A

17
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a7 ) AHFICRASEDLZ ENTE D,

FimEcF FimEL
8578 B FpiggyBac < | EBEFRET | =

lﬁﬁ

> ()

yﬁiﬁﬁtﬂﬁ L T&H

al mEER
v
.0
’0
&
aanus?®
11. Bx#%[EF piggyBac DEE
5
<Gt >
GBRREETORE o - FSREHI 1 DERE
- BERBETFORA e lremne
Rl T [ >
FF—F523 K ANUS=TFSREE
;gﬁ%;.i-i.u-:::. ..................... CECEEE sssssans sannae
Elbt®w¢®iﬁmm%w?®&/5m®ﬁl_F———ﬁ\\
14 267 ¢/‘_-_‘m\§§¥¥®%m
2 DOFIFEE ﬂ
2L TR
BB 1 DO T
E2ET. Khha,
K NA Y ) LADIEA /
5 FEAULICROBRT A —= T
B 12. EfzFHEZ DA IDOERE
10 RFP—=FFAI REANWN=TTFTZAI FEIA ATEANTHITIE, 22507 T A3

RZRETUA 2 ZEINCBABIEAT 2 ik 85, 2L, ~ =TT 23
R DG SNIZIBBBEREOM S T, BRI A 27 7 LA Sh D, B
18
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IEN LT ER O TIE—8OMIR7Z T A Z 0 BB F2R>Z L b, b L,
PIRNE 1T 72 2 AFEHIN RN T Z O AN E 5 &, TEALTZROROFIZ, Eis
TR BN AE T D, —FH, ~3—=T T 2 FAMRIET A il T3 L
WDT, FAENEA THIEBSIEZ 212 LR -T, Mildl 2H7vicEEnd o+
DR LTV 5 Sl LT, &EIIZITRDN D, TORR, ZERIZHP

10

B F 2R ORI FHEBA DA A Z2BHT 2 2L TE 5,

(1) HEEERRIZET H1FR
A R OEREROHEE
RF—FFRAIF

AR FAAIZ T A = DRI B 7 BE5RE R DA A K% UME R EESR D Rk 2 R

LI, F£7o. koK%K 13 12,

x1 HERBEOYAXE, Bk, HEE

H YIRS O FERLS 2 S 712,

HERRE R YA X | HRKROBERE

478,y H#EEORERREEET I EOME Y v VBB FRBE Iy

I (HC-EGFP Bz FHE V&Y )

Fibroin H promoter (7 + 7' & | 1.1kb HAalET 4 T  HEEEFO T o' —

A HSEREF 7 nE—s Y=, 747 uA v YA T BRI 5%

—) #HR T D HC-EGFP SR 1 DI F &2 HET 2
(Kojima et al., 2007) ,

HC-EGFP (HWE{Z 1 Td |23kb | WA k7 4 7oA LV HEEY L3 B OHk

S L SN S i A/ WA, AU 7 Z /4 (Aequoreavictoria) Hi ki

B—7 47804 HEHEE B Z N BICEW LTS X N B R

H Ny BBIRT) a— R 586 T, st eRo7 47 rA
v (GiRfkiE 2 o X7 E) 2ELE D, AL
By VRV ERIE I, 7 arT vtk
BDTF A K pEGFP DOHIZ & % Wkt
W4 27 G EGFP O+ Téh 5 (Kojima
etal., 2007),

FibroinHpolyA (7 ¢t 7 mA |03kb | WA k7 s 7oA v HEHEBRETOX—IX

v H BB —I x4 — 4 —, IEKFEEZBET D (Kojima et al.,

—) 2007),

BERFREOEKY VRV ERET (v—h—8FBT) BAIEY N TRy a &

B AB713995 D—%R)
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3xP3 promoter

0.2 kb

IR COBIGFRIADTZOICANLHIZEK SN
WHREHITHD 3xP3 Z, ¥ ayyavy
N HRET 2 v 7 EEAE hsp70 B D7 1
F—H A ST e — 2 —, SRR

WK X B iE{R T DsRed2 R T-DHRT
DHER G % E T 5 (Berghammer et al., 1999;
Thomas et al., 2002) ,

DsRed2 (MR (ki &

NOAVAS (r~ed)

0.7 kb

A Y X F ¥ 7F R¥JH (Discosoma sp.) HIK
D ERROE IS R Eilfat (JurT
v 7 #8: Matz et al., 1999), E{nF#l# 2 H A
AEREKETHY—H—EEFLELTHNWS, &
PRl HERE L7- 3xP3 promoter Dff X & & T,
AR R T A 2 OIR TR IR
7% (DsRed2) #1ELHE D,

SV40 polyA (SV40 #— = x
— X —)

0.3 kb

VT 7 A LA 40 (Simian virus40) 7/ AH
KDy —Ix—&—, BEKEEZHET S,

Fo (T 7y 3 &S AB713995 D—IR)

piggyBac R

1.1kb

A 7 7 %X TN Trichoplusia ni H3EDERR
[K¥- piggyBac @ K ¥mfdsl (Caryetal., 1989), %
A 2 ) L~OFFAICEE LT, piggyBac #5fE
FORHES & LT <,

piggyBac L

0.7 kb

A Z 7 H X277 Trichoplusia ni 3D
[Kl-f- piggyBac O KUk % (Caryetal., 1989), %
A 27 A~OFFEAIZES LT, piggyBac #5f5
FORHISE L THL,

HAEHER (REETFHBA A 2 ) ARITIFFEELRY)

pUC ori 0.7 kb KIGHEHKD 7 Z 2 I K ColEl OHEIBHAA A,
K77 AR KGR THEIET 5 72D O/
ThY, RELEHEBATIA aDs ) LI
FAShRW,

AmpR 09kb | FLAEMET v vV Tkt DB E T, A

7T A REFOKRGHEZ®ET 572D OB
ThHOH., RKELEHEBZ A 2D 7 AFIC
A SN,

20
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o A - B0 - D0 SR

piggyBac R

S B TEEE

3xP3 promoter
Sall 1990

plC on

F-h-EEFEREh

DsRed2

Sall 7648

pBac|3xP3-DsRed2afm] HC-EGFP SV40 polyA

10306 bp

Fibroin H promoter

Fibroin H polyA [HCEGFP JBEFREAT |

Sall 6257

RT-PCR{ #ifFH] HC-EGEP

( HC-EGFP M55 EGFPIBL T ER)
13. HC-EGFP Bz FEAIZHU= 7S5 R 3 K pBac[3xP3-DsRed2afm] HC-EGFP M#&i&
BREZROHERUEEICOVLWTIEER 1 288, o1 J)F1E€—2 3 AT0—J0
5 HERVEGCFREDKREMLEERT 5= RT-PCR DHEZEZTRT,

MR A D ETlcE bz X 14277, £ 3 #i5IK 1 piggyBac % pUC18
IZFA LT 5472 p3EL2 (Caryetal, 1989) (2, thBABUMRGEE X v 7 B3 B+
> I (3xP3-DsRed2) Z#fiAd 2% & L HIZ, piggyBac iR BIn O —#HEREL T
10 pBac[3xP3-DsRed2afm] % {ESL L 7= (Inoue et al, 2005), AT, 7 4 7 v A > HEEKN
BB A N Z N EOREG Z 7 B RE It b (HC-EGFP & {513
WAt ) &AL T pBac[3xP3-DsRed2afm] HC-EGFP % {E#! 7= (Kojima et al,
2007),

21
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----- -I Fibroin H promoter)| Fibroin H )| Fibroin H polyA )

74704 VHEEEF

3=kl ARt Sl | ECER
wnsvosoumnar B e\

D, I S D W

HC-EGFPEEZFHREAt Y k

v

Y—h—EEFEBEHEY HC-EGFPEEFHRBEH Y +

pBac[3xP3-DsRed2afm]_HC-EGFP

I, B

T

< | s=sesacr N >
' pBac[3xP3-DsRed2afm] ' EE FpiggyBac
D
EBBRAETORE puC1t8

A

Y\
3xP3 promoter

EEREGT
| () ([ [

14. HC-EGFP EIZzFEAIZAUV=-75 X = F pBac[3xP3-DsRed2afm] HC-EGFP M {E& A%

ANVR—=TFFZXI R

5 Ff—f?XiF@m%mekm%me TS ENTBEEZ DA 25 L
FICHRAT B 720ICIE, EBEZOBE ANEL 2D (X12), ZOWEBEE
BHI2OIT, ~NW/3—7F A3 FpHA3ZPIG #1FR LT, RS —7 I XAI RELRETHA
PNTIEA LTz, Z DO~ 3—T"F 2 3 K pHA3PIG DAL ORERRE SR D k& 3 2

g, 720 MO % X 15 12779 (Tamura et al., 2000) ,
10

22
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£2 ANJIN—TSRI FpHA3PIG DIERER L. HK. #EE

ERER

FA X

FH 3R & OBERE

A3 promoter (Fila'& 7 7 > | 0.7kb

B rae—4%—)

A aHROMEET 7 F v A3 Bln D71
Hex oM CB ARSI ED Z
L3 T% % (Mounier and Prudhomme, 1991),

:E_‘&_‘O

transposase | 1.8 kb

AR F)

piggyBac
(piggyBac #xfs %5

A Z 7 H X2 7 U Trichoplusia ni B3k DL
[K-f- piggyBac D EEHE 1989),
piggyBac @ 2 > D ARG F1 oD Bk F v 72 ek
ZYI0 LT, fthoo DNA AT DIEREE
o,

(Cary et al.,

piggyBac R 1.1 kb

A Z 7 %X 7 U Trichoplusia ni B DL
[K-¥- piggyBac @ K ¥mflsl (Caryetal., 1989), 7
A3l ) Lh~OFFANICEE LT, piggyBac #xf4EE
FORIRELS| & LTy <,

AmpR 0.9 kb

PAEMET vy ) kT At E T, A
77 A FEFORIBEZRKT L5720 O/
FIThY, KBIEFHBZIA DT 7 LI
FFRA S L7220,

pUC ori 0.7 kb

KREGHE RO T T A I K ColEl OFRBALA A,
KT T AI FaRIBEH CTHIEST 57200/
FITH Y RBE TR A 2D ) WIS

IFFRA S L7200,

A3 promoter

pHA3PIG
6160 bp

piggyBac transposase

piggyBac R

PCR( #iH

B 15. ~NJL/RA—T S5 X 2 F pHASPIG D#EiE
5 BREROHERVEEICOVWTER2EZS3EB. AUA—TSRXI FORFHERERT 5120

D PCR OEFHETRT,
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B AEREROBEE

O HEEIRORBERER OHEE

[HC-EGFP #{5+]

HHEISF TodH D HC-EGFP Bin 1%, WA afik7 17 m A  HEZ N7 H L,
49U 2774 (Aequoreavictoria, BB - & Fo i) doRERIFR ot & o8
JBEDRES VR EEa—RLTN5,

747 A H#EIE FREWBART 2 EEREY R ETh D, AREBATD
BARTIZE, 74 7 A HEBIn F ORI ZHE T2 LiitiEEN 5, mRNA ~O#x
GalElk s 2 —Ix—2 =25 Mt E oz T (Takiya et al.,
1990; Kojima et al., 2007) ,

frtaat % o 73278 (Green Fluorescent Protein, GFP) 138 (b Y2 52 1T Chkfh
HEITHE L RIET, BRI~ — =% L LTRSS AN DT\ 5, A
WZDIE, EHREZFDD LI —EOT I BrEE L B e 2 o8
7% (EGFP, Enhanced GFP, 7 v 7 v 7 tl) O#EETTH D,

HIEIsF & L7z HC-EGFP 511X, 74 7 v A » HEHBERF O REZERE L.
KbV ICBRSF X R B2 A L TER L7 (Kojimaetal.,, 2007),

ARt e 2 L XM, BEROT LV v B0 T R BRELS & A D h
EIm, TV T—42—2A (Food Allergy Research and Resource Program Database
(FARRP) . ver. 13, http://www.allergenonline.org/) (Zxf L C E fEOREZE 0.1 &£ LT
FASTA B % 4T-7- & 2 A, BEAT L7 2 EHELOESNERD Lo iz,

ZORBNE Y ME, BEEOFRORBRZ B I EDHHREITA L Ty,

(ZERIB S v Bl R 1]

KRIBIEFAAMEZ T A 3 OFRIIE, WWEMEEZ /X278 (DsRed2, 7227 v 7
) DIRTOFRBEZFIH L7,

~— B THOLIWEMREAENRT NI EIZ, A VX F X 7E RXH
(Discosomasp.. HfaEF « fEHM) BROUERREAAEES X7 ETHY | Bis
FRE~—H— L LTRIES AVHR TN D,

3xP3 7' rE—H—L, RTOBMEFHEDOZDIZATHINZAE RS NI ARSI TH
% 3xP3 12, ¥A 1 3 v g vz Drosophila melanogaster SR DE Y 5w 7 & L%
7% hsp70 BIn O 7 aE—4 —%fEE L TELNT, 0 3xP3 7 aE—% —|Iffix
7 R OHEIRCEIRICE W CEE T2 %8l S % (Shengetal., 1997; Thomas et al., 2002) ,
72¥, 3xP3 IR E—F —OEWIZITEAL g v 7 ICKOFEIARETH D,
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SV40 #—Ipx—H—E, YIT U UANA 40 T LAHKROY —IR—H—T,
mRNA ~DIRG 2S5,
AR 2 RGN, BEROT LV EXREOT X BRESEH T D
ESM, TV T — & ~_—2Z (Food Allergy Research and Resource Program Database
(FARRP) , ver. 13, http://www.allergenonline.org/) (Zxf L C E fEDREfEZ 0.1 & LT
FASTA MR & 1T o712 2 A, BT L7 v LEROBESNIERD o7z,
ZORERIE Y MI BEEORONRESRZ A S DMEEITA L TWh7Ru,

[~ =75 23 ]

AN R—=T T2 ROMERIZ BT - TiE, 2 DORWESID 5 HD 1 D& HIFRL T,
A AHKOMIET 7 F v A3 BT O aE—F =&ALz, 2k, A
2 O T piggyBac Fsfe g R 3R EL L [AIRFIZIEA L7z R —77 2 I R piggyBac
KIHELAN OIS 2 BB TR A 207 ) DHRIZHASND, —FH, ~—T7F
Z I FERIIRERSZ 1| DORELTWDTED, A a0y ) AR AShD Z L
n7pvy (K12),

) R F—IZET B 1EHR

2B R OV 3R

Az A a0EBIZH WX X — 3 K E Escherichia coli 3™
pUCI8 Th 5,

#ix /%K1 piggyBac % pUCIS IZf A L C p3E12 G55 (Caryetal, 1989; X 14),
R —7Z 23 K pBac[3xP3-DsRed2afm] HC-EGFP (. p3El1.2 (ZtkZERREGH A
NI B Iy b L HC-EGFP Bin F- BBty FEMALTHELNT (K 14),

RF—=7"F 2 RO 2 DORMGESN L ORI Z ETefHlkzZ 1A 27 7 LA
T 5720, ORI EZR#HE L ThHA 257 AT ANT 5 piggyBac a5 EEHE % it
T DN RX—T T A K pHA3PIG % MW TV % (Tamura et al., 2000; X 15),
pHA3PIG (TR 7 7 F > A3 WinT 7 1€ —H — Ol & T piggyBac #afsBEHR % 8
SHLN, KB O— 22 REPIETWHIH, ZNEMERIII A 27 ARITITFFA
ARV,

itk

O N7 Z—OBEELHKR UHE LR

pUC18 DI EAIT 2,686 bp, HEEASNLT 7 & > 23 &5 L08T52 251,
pUCI18 ZHAFEIK - piggyBac ##fi A L7 p3E1.2 OHEIHT 5,958 bp, HiILELHIIE
piggyBac Website (http:/piggybac.bio.nd.edu/) % ZHa,
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KF—7"7 A 3 K pBac[3xP3-DsRed2afm] HC-EGFP D34k 10,306 bp, H MiEix
T OEEFSNTBIE 10 250,
AR —T7"F 23 R pHA3PIG OHFHAT 6,160 bp, HELIEBLHNIIRITR 11 22,

Q@ ®EOHELETIEEESINDDHEIL. £ O

pUCI8 1Zi%, AW TR 2 — %2 BT ABRO&®Ek~—H—L LT, 7Y
VN BT DB FAZEND OO, KBTI A 20T ) LI
BEFITEASATHNZRY,

p3E1.2 21X, piggyBac $RFEEESE AR T M OV O M D REGEL S ) © 72 2§58 K+
piggyBac D EANE £ 5,

RJ—7"Z Z I K pBac[3xP3-DsRed2afm] HC-EGFP (Z35\Tl%,p3E1.2 /> & piggyBac
HBEER B R T BRESh TV 5,

I R—=T"F 2 X K pHA3PIG (Z1%, 77 A 2 ORAL T ORBARF-H B A BLE T 5 M E
TIF A3 EETIRE—F— L ZOTRICESR S s piggyBac iR EIS T
NEEND (K15), ERICHT-->TiE, 2 2OKMESID > HO 1 >EHIBEL T, &
A aHROHIE T 7 F v A3 BIaFOTuEe—F—%ffALL, ZhiCky, 1=
O T piggyBac BsFEEER AAFEEL L . [RIFFIZIEA L7z R —77 X 3 R piggyBac
KIHESN O 2 BB T34 2D ) AR AS LD, — ., ~V =T
A3 NEFIIRHESEZ 1| SDRELTWDED, I a0y ARIFEAIND Z L
Nrguy (X 16),

@ N7 F—DEYE - FEEDORER MRt - WEELZE T 2B OB ER
B9 51 H
N7 B —DIRRE « JHFEIR R,

(3) BB AEYSEORRGIE
A4 BERNICBA SN EEOBR

RF—7F 2 3 K pBac[3xP3-DsRed2afm] HC-EGFP N Tt 5 k415 DR R 2555 DT &
S OVJ7 A QN il FREE SR 12 & 2 UIWREAL 22 [ 13 127~ 97, 2 -2 O piggyBac Kumlc 51 D iz
B~ — 7 —Th DL R OB EE ORIy b &, A DEELZ B L
L7z HC-EGFP BinFDOFHL A & v FAHFAS LTV D,

N7 B =~ OFRA S IEDOE K 2K 14 1277,

v FEENICBAINEZEBROBALLE
KN —7"2 2 I K pBac[3xP3-DsRed2afm] HC-EGFP (|X] 13) Z~/L/X—7F XA 3I K
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pHA3PIG (X 15) & & HITZHEIN (IR) ~BARGEAT 2 Z L TBA L (K 16), ~/L/3

—7"Z A X i piggyBac @ 2 DDORIGEHID 5 H 1 DE KB L TNDHDIT, EHEK

WA 3l ) AFIZHEERET 5 2 L3R, 7T A REFEAINTZRO T O LTI R

HIC piggyBac B EER BBV CHEGREE S T A 27 ) APICHEA SIS & T DROH
5 RCBR AR A 22T 52 TED (K 16),

DsRed2 HC-EGFP
Fr—73X3F
pBac[3xP3-DsRed2afm]_HC-EGFP

SRRERRET i

ALIR—TFS5RZ K
pHA3PIG

FALEBHRPOETEBRRIITOY / LAOEA
Jr——*m\%ﬁﬁimﬁﬁ
ﬂ] 2 DD XRIGET %= [ﬂ

P TER .
hA a5/ LIZHEA Y

KEERIIA 1 DEHEOT
um 'QQ-DD’ um iﬁgﬂﬂ %hnéf

\\%Eﬁ%m%ﬁ 4//

FEALEROME (G) TRIZY—=vT
(RTOFRBEN)

16. FREGRTFHEBAHA IOEREE
10

N BT X AEMEOFRORKSR
O BERBBASHWIEHEDRERD Gk
R —7"7 Z X K pBac[3xP3-DsRed2afm] HC-EGFP &~ /L 3—7"F 2 X K pHA3PIG
15 EPPIEA SNSRI DI L72ghi R (Goo B 16 KON 17) Zp L TRIH L7z,
Z DO FEFE TIEHIFRIRHE & 72 > TRIEHEFFO BB K E N2, 2D Gofll ik % B/C %
W& B B 2 LIS Lo TRIRMEDSFIN 21572 (Giv X 17), B T X fE R IR
THREAOES VNV EERBT 5 2 b, BAEZEIT S BT IR 2 OB TRIS
L. IROREENST o7 EHERB L TSR &R LT,
20
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HC-EGFP A%

G2 — 2

g/C w1 pnd
| < BEFEA
GO
I ]
FEBEERICLZRIU—Z0F B G1 =]
11 ]
L] |
G2-2 G1-2 =]
¢ 200 L )
CAE G2-3
| I' 200 G3-3
[ I
200 G3-4
T - =
CAE G2-4 G3-5 G1-3
— ' ¢
G2-5 G3-6
* ®
G3-7
L 4
G2-6 G3-8 G1-4 /-
| | |
RETEOBYEL
| | I
G2-9 G3-11 G1-8
l |
¢ . ¢ ¢
G2-10 G4-1 G3-12 o G1-9
l | & —~
I . b | 8
G2-11 G4-2 G313 >~ O
LU
=< * | l |* (j:-)
G2-12 G4-3 G3-14
l |
¢ . ¢
G2-13 G4-4 G3-15
¢ | . l¢
G2-14 G4-5 G3-16
, | ® DTE
G2-y G3-x
l ]
G4-z

—

HC-EGFP <A X HC-EGFP 200 —

17. REGFHBA DA IDOERRBLHAES

28
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K3 EYSHUEEETMICDESHERERET 5=HICTo=HE&
(HKBSEIR 17 25R)

BT AR & T AR
AR TH H Gis Gis  Grio Gsiz Gar Gaz Gas Gus
2010 2010 2011 2011 2011 2012 2013 2015
BA LB DRE
PE (P T © © ” -
~LR—=DFAFE (PCR) | O
B FORBURE (RT-
PCR) © © -
A PR R
(Sh DR HE) O
(PEIRED) O
(2 {b=) O
(%) R O
(e i =) O
(i 782) O
CIEEN O
(St 17 O
(PEIRTTE) O
HEWME OFEANE O O O

@ FF—7F A FIZBWT piggyBac BHBERIEF B REL TND Z & OHER
5 PRSI L7= K7 —7F A 2 K pBac[3xP3-DsRed2afi] HC-EGFP |23\ T piggyBac #5f%
BERBELEFPFEEL TORNI L&, M%7 T A FOBEIERSIMRGIC L0 R LT,

@FF—FFRI NZRBIIDEEZAERIANRYT ) LAOKR OFE
E#L 7= R+ —77 A2 I K pBac[3xP3-DsRed2afm] HC-EGFP (2B T, #EA 1

10 piggyBac 7 1 —=2 7 ®Oi#fE T, AcNPV (Autographa california nucleopolyhedrovirus)
29
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D77 MZHFKT D FP#EIs T (2R 642bp) @ 5" i (340bp) & lefd iEfn 1 (£
£ 1,548bp) @ 5" MIKTH (469bp) M- TWD, WTFNDOW A S, piggyBac Kkl
DOAMINZ B . A 27 7 AR S IR0,

@O~V R—TF R I ROBEFEMH

G HARDBIRTHAM X I A 2 (K17, £ 3) O 5 EShROBHKERE B L7z
77 2 DNA Z88 & L C, IBEEREIR - O—#% PCRIZ X W HiE L7-, PCRIZH
W7 T A ~— LHIET D OMEE X 15 1T, BBROFER, G OB ET
¥z A 2D ) I DNA 25 piggyBac #afREsEE(n 1 OHEIRIZFRD Hiv/e o 7
GR12), 2D &6, KBEFHEBZ A 22 I~V R—=T T 2 ROBLSI03 5%
FL TN EDRERTE T,

® AMEZHRMEEETMILEREFRENET 5 FE TITHV OGN RRDOERLDORER

PSR OfEE (P1A) T G HROBEFHEBZ I A 22 F L., IRTORERR
At R B OB Ok TOWER GRS oV BOFBRED b D
R EERK LT-, 20K, EAZHTHD 1200) XL (<TAE) EORLUZEEITO,
H AR 1 &2 RO E R M THC-EGFP 200] & O% [HC-EGFP <A % Z{EH L., BifE
F TPIA COfE - REUZ XL W RHAMERFL T D, £z, [H/C) RZfie DR LR
T [KH25] RfEEEH L, FRICEE - RftERF 2Rt T\ D, BRlEE 2 17 12,
FBR A M L 7o A R 3 ISR T, Zeds, RHFEICB W TS 2 s 7z 0 1 =
%, THC-EGFP <A %) (ICAE]) Loi% A ETe,). HC-EGFP200) (1200] &
DAFLHE & G T, ). THC-EGFP < A % XHC-EGFP200), HC-EGFP < A E X200] M
O [<AF XHC-EGFP 200 THh 5,

N ETIZ, THC-EGFP < AyF XHC-EGFP200] Dz W\ THEET RO FE0 50
S, JEFE (THC-EGFP <A % KO THC-EGFP 200)) % AHEANAHEL CHERF L T 5
ZLIZRDIERPFENE R T,

Zd7=, THC-EGFP < A% | W TOREARES = L1 K 558598 o B A 2 1
<7z, THC-EGFP A E ] OIEHICHW: TCAE] LORLRENKLELEE X b
722 EMB, THC-EGFP SAE | IZOWT [CAE] Loz RbEirZ LT
%, HC-EGFP200] 2\ T HIAERIZ 1200) & DR LARFALELE 2 bz &
5 1200 LDOZEBENR B2 EELTVD,

Fo, KR L 2 (THC-EGFP <A %) KT THC-EGFP200])) DR DIEFMIT,
ITRPBEDELEL S HiEE LT, BEO— D& IFBIG M A 2L LTR
MR ZAED FIENE Z bivlc, 207 BB TR A 2 O L FERE T %
A ADFFEE OZZFLE LT, THC-EGFP < A% X200] & < A E XHC-EGFP 200
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HAHGEICBW T2 LTS,

72¥. THC-EGFP < A% . HC-EGFP200, HC-EGFP < A F XHC-EGFP200] (Z-2W\C
1T, 2017 49 H 22 HIZHE—MEHBRROAGREZHSH TV 5,

(4) MRRNIZBA L72ZBOFERBR O Y IZRRIC L 2 ERRORENE
A BASNEROBRMNPFET DHHTRO= E—K

AT A 2 (KH25) EIEBE T 1A 2 (A/C) LD FiZ, FEEE T
Wz A= (A/C) #RLAZE LT, RINCOGEEE oA TV XA E— g Tk
DA LIZE ZA, Ny RABE S DB & SR ERD L1 ICaBE L2 &
O BASINTBEFITIREAER EIC T a8 —fHAIILTWD &HFr L7z BITR 13), 7235,
piggyBac Z MWz B in M2 7 A 2 DAEHIZI W T, X7 X —DIVERFEIRD T A =
DY AHFITFRA STz & O IR,

o BAINWZEROERYOEHHRICBIT 2EEOREN.

BA SN OERM N L ENRESND Z L 2T 5720, FMUTHRHE (G
HAR) ICHKRT 287D TR (Grao AN, Gap ALY Gaoy HAR)  DOARTELS T
2 A A R ORI R Z T A 212DV T, 5 s OB R IR 67/ 2 DNA %
L, Yot TV A B—2a & (ToTc e 2A, RBIEFHBZ A 2hbliX
FTRTFE LA XD RN ARETFRE SN2 b, BALLERBEFIIINA 257
J BZRERNCHERF ST D Sl L7- (RIS 14)

B, A Ak ) AHIZ, piggyBac Z A X LI A OB EEE 2 o — NI 5 E R
FOFETRE SN TR,

F 7. THC-EGFP < A% THC-EGFP 200) & <A %] 1200) & DOAZRAZERIZONT
HFE CILRFE (G ICHEKT D20 THY, FAROREEEZHERFT 5 &l L7z,

N BAShEBROBERY ORER R CHARB TCORERROLEMRE

BA SN OERY ) S BOBEE T DN LEENICRRIND Z & 2GR T 5729
[ CooRit (G HAR) (CH3kT 2 572 5 FRREDOARBIZFHHIZ T A 2 R OIEISF
KA Z 7 A 2TONT, 5 ERShROAEAR RS 4 RNA ZhhH LT, Skttt & v
NIRRT 2R T 5 RT-PCR #1To 72 & 2 A, I OB R - HH X B K CRIFRE 128
FEwAHmE S, —F5, FFREHHBZEE TIIRE S o7 2 L b KBn T
KX A 2B W T HIER TR EMICREIL TN D 2 ENHERTE 7 BIE 15),
Flo, WETEREEE X X BIZ K DM OREEEN N TNO FRAMRTHEE LT
FHELTNWDZLEMRLTND,
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F 7. THC-EGFP <A %) THC-EGFP 200] & [T<AE ] 1200) & DORFEEZRIZONT
HE LRt (G ) ICHKETA2HDOTHY ., FRRICEE RO EM 2R+ 25 &
L7z,

(5) Bin-FHEHE X AME DR K OR5I O G HEL N b ORREE R OME M

DR 13 KON 4 IR LT o 7V XA B =g 280 KRB FH# x4
A DERDOMRLERTRIFED Y TN EH/DL T ENTE D, FBEFHEBMI I A 2T
LN T T IVRGONIR o2l Enb, 2 ug®D% / ADNA ZHWA Z LI2L D,
BE R o BHRRICEBEO R WAS ) DAY oot T Y XA B =g VIEICED
FEBAR I X B & XA LT, RBR X DA 22T 22 ENARETH D,

F7-. THC-EGFP < A% THC-EGFP 200) & <A %] 1200) & DARRAZRIZONT
HE CInRE (G ) ICHRT2b0THY, FERICHRIET 2 ZENAREL E X bR
Do

(6) BEXIBEEDRT 20EF LOTEE DHE
A4 BAShEEBROBRYORBIZ LV 5 S AP T ERER R

A THHZ B A 2Tl A S HC-EGFP s 1%, 7 4« 7 v A > H #H8{s 1
7aE— 2 — O T CHROBITRIRCHRBLS Y S, A S HC-EGFP % v /X7
BIINENEDO 7 4 7aA v HEHERRT D2 0D, ZOENBE T 2R ORBE T
B2 A IR OB TR DY I BEETRREEET D,

Fio, Bi~—H—L LT, 3xP3 FuT—4—OHIHl FCehkERIR AR S LT E
DB FEFRBIELZ LR, WGl i, RRDOIRTHREATOLEZEL I D,

HC-EGFP % v /X7 &%, e v NV EThDH 7470 HEHEHNZ NV ET
I B RERIFREAE NS RV EOMEZ NI ETHY, WO X 37 B Hiow
HEFEED L) RBRFEEEZA L TWARNZ LD, FEOF SRR E2E LS
DHREZ AL TWRWEER DD, T, WERGIIF 7B a0ty I8
TohO MOMEEESED L) BREREEELA L TN RNI &b, HEOFRFOGH
REFLSEDLHEE AL TN EBZ B,

v AR IIAREASBEICOWNT, BEFHBAN A aLBEORT 0% E
DR L D OFEE
AR R OVERE IR E 2 TR T 5 72010, Ein iz b A = %#% THC-EGFP <
AvFE | & THC-EGFP200] & D74fECTdh 5 THC-EGFP < A F XHC-EGFP200] &, FEi#
B A2 TSAE] & 1200) &DORHFETH LB FHHBAIA 2 TSAE
X200) 1ZOWTC, HEmE (185 3#n) 2 ALEEC, | (45 &5
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BLT, WHEMA - i L7 (K18), didd, SRy HE 2 - 7205 R 5% &
LT, i SR CFRE L CAET RECCARE, 1TENHRDAS 2 36/ 520 L 72132, [&
HEER B Xl TR A ME L LT, RT3 4 GF R, MEREREINE ¥
—T24 (Fr5E), BEBEFOERE L FRICHARILFEDORELZ T DMk TEERK &
[FIRRDFIATEEF L T SR OEFATE., M2 PR 286G 70 & 2 4 Lz (IS 26),

T T
| HC-EGFP A% x HC-EGFP 200 | <:>
-4 '3

18. E£HZH - &

fouly

EFHFIE TR T SR

O FrRORHE

HROH M OYID DFGFRANAEELTAE L L 25, WTIORHIZIEN T,
BARFAIIRZ A A = (Gas HAR) (REIELH 0.355 mg CEHME, LLTFRC.). 2 ke
7% 452mg. 3 T 30.8mg. 4 HETE 171 mg. 5 HEZE 774mg) TG T4
AAA 3 (FALER 0404 mg, 2 2 6.29 mg, 3 HHEA 403 mg, 4 FHEZE 190
mg, 5 WHELE 1,003mg) KU IREAMES | FAFFER A TEAENRD i (I 16,
P<0.05),

iz ieMOE S (M) KOMhE BAGRZ RV ORES (MEE) ik
L7-L 25 PIA THE LB, BEICOWTIE. BE T Z 5 A 2 (Gas L)
(FZ 1.66g. A% 2.13g) DOFAMMEREL bICHRETHMmE I A 3 (42 183 g,
AA228¢) KV/EL, MBEICOVWTS, BURFMBEZ T A 2 (Gos HAR) (2
0.294g. A A 0.301g) DOFHMEREE bICIEBIZFHIZ A = (AR 0436g, A A
0.459g) XV /NEhotz (R 17, P<0.001), F7=, EEHFHEHE & OFERE R R Hiff
T —ORBEEEXEIC T A E - RERIC L 26FRBR (LT ThEEEREF 5
EH,) TH, RALELSICHWEICOWTIL, BIa iz s = THC-EGFP <A %
XHC-EGFP200] (A2 1.08~1.54g (f B = & OO fe/IME & KA, AT
FIU.). A 138~1.99 g) OFAMERE L b ICIEEE TR Z A = (F A 129~
1.67 g, A2 1.57~2.14 ¢) L V/h&E<| WHEEICOVTHELEFHBI A =2 (F
A 0.170~0.273 g, A A 0.191~0.314g) DS MERE & H IR T VA = (F
A 0.308~0423g, AR 0337~0458¢) LVD/hSnEWIfRPFEONT (AR 26
(F5 KUE9)),

BT, AR TR R T A 2 D3Pk ta, IR L 72 2 IR FHRR 2 1 A 2R H &
Thd, WIZED D LEBHEUIFTNTH 5,
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©® HAEBOFME

ZAEIND O BLIRBFHE T 2HIE Th HDPHEBEERAE L& 2 A, Bi5FHLH
AHA T (G HAR) 13 97.6%., FEEARFHEHZ T A 21T 98.1% & 72D | HEHFIIZR
AREETED Lo (B 18, P=0.90),

ShifE & U C, M b IR OREEE 24T o T D | B RBRIAIC - THa i &
FIET 2 E TCOMHMAMAEL/ZL A, BIEFMHIZ T A 3 (Gas 1R (A2 24.0
H CEZME, LTRIC,) . AR 241 H) (JHEREE b IZIEBEBE MR A 2 (R
251 H, AR 252 H) Xv#Em»-oiz GIR19, P<0.001), FREERERBRCIX, #a
Tz 54 = THC-EGFP < A % XHC-EGFP 200 23k % B3 % B I133EE s
FHUZ DA 2 LRI CGE L 1~3 BRWEA LB oTon, Bin Bz A 20
FHBBENZ Li3iminoTe (26 (R 1 KUE2)),

B, RBIETHBZ A 2 ROIERE IR A 20T b e 2B a2 1T
VN, B - B - i - R DK B AR D

FRBERR BB CIx, BB #2774 = THC-EGFP < A & XHC-EGFP 200] Tl
=IRZE G@EF X0 1ED W 3 EOSN BB ORISR D A 2) 138D b T,
AR AL R 7 A = TIL 0.0001%LL FTh o7z (BlE 26 (K3 KVET)), 0=
IR Z B CHER L TR L7 L 2 A, B F## 2 7 1 =2 THC-EGFP < A % XHC-
EGFP 200) M OFEBIE B T A a i d ZIR\EO B IEAET 5 2 & idian
-7 (B 26),

AR AR T7 A 213, R & 72 2 AR TR 2 0 A =2 L [AlAR, SReIEUTHRIE
o NLERLZ S HNCE A L CORET 2, 4 s b 61X, w0 & o -
K OAELD 2 2 MEHO 7= DI R EABRESEDL ZERANTH Y | KR, B2
TEEORELEZIDLDFREZFBICRLVFNBIEBTE 5, 2d, BAIFERELHK BT
DI,

@ RN

4 W B OFAIN S EVED £ TICE S - EEOEI G TH D EMEE D &
FHAHEZ A 3 (Gao HAR) 23 99.0%., FEEAS IR T A 73 988% TH Y . W
T THEP THEECT DMEEITDTNTH Y | 2 BB THEH AR ZRAEZEIT
RO BRI o7 (AR 20, P=0.97), —F . FRBEGRERER T3, Bz Bz A
= THC-EGFP < A% XHC-EGFP 200] Ol AVERRMEL 22560 % 0 o7 (Bl
W26 (F4KOFESR)),

@ EZheehH

A BENT LR % T 5720, 20em TOBE L T 5 s A E £ | 16 R4
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\ZIEDNLED D DOERREZ G L7z, BAE BRI VA 7 (Gaa ) OFHIT 9.40em

(BEYEMR 7= 5.4 cm) . FEBIE X VA 2 DFH)L 9.6 cm ([F 5.0 cm) & 7¢- T,
et FHIRABERITBO N> BIR 21, P=0.87),

FREEET B RBRIC I\ T, BEI OB FEEREOINIH D Z L BRH S T-h, BB
TH#AHEZ B A = THC-EGFP < A F£ XHC-EGFP 200 & FEE(a F#Hiz B A = & D
TREDFEWVTIRD SN ho7z BIER 26) Z &b, EEFENISE VTRV EFE
2 BTz,

® FEtR

A TP X BT 5,

AZREH 1B 72 0 OFEINE A T 272 A 19em OB OPEO LT, &2
oA AR A 1 BHTD 24 BEIE O CREIEE A L7, B THfz 71 =
(Gar HAR) DOFHIIT 516.4 18 (FEHERZE 102.7 ) . FEE A T-HBLZ A 22 DT
645.6 flH (FEHE(RA 109.2 i) & 72> T, BARFHIAZ A 2 (G HAR) DI AP 72
<. MEHFRRAREZENRD b (Bl 22, P<0.001),

A AR EEINS 2 FiPH & L 5 720, BEEAAHT HAI 1 T oo FLn 6
OFBEZ R L7, B 19em O TEIEE LG AN o o 7272, IHEED T4 %
2 LT TERD ST, RO Z B L= & 2 A R THRZ 1 2 (Gs
2R IFRIEEAR AR A 2 X0 BBEOEPHICEEIN L TV T, SRR A
ERH b (R 23, P <0.001),

® Wi - K& - KRS

KBS FHHAZ T A = HIFEUR PR A T A 2 S B OEHEIL 4 I TH > 7,
Flo, ABI I Z T A A Fl L, FERAR IR0 A 2Rt A2 R T 5 LARIRIR A
PETe, LA ED Z Ly B (NSRS VE  OHIEBERE I EWVZI RN S D LB b,

@ 7VatORHEOTEE

— AR AR SR F DMtk a4 L T RS N OFERS IR R Bl o & — 2Rk E L
TeMRBEE B XIS T, 7V afiiORAZY STeOICFBEEORICHEZRET
L7 E—EORHEPIEHEZ# L 2D, KBIETHIRX VA a0 —FERAEON

T > T 4 g B B i OIHE £ TOABFRIZIBW T, B FHEH X 1 = THC-
EGFP < A XHC-EGFP200] & IEBEAnFHHI 2 71 A 2 DITESRCAEF % O Fpitk % Lok
LN IA L7 U adDRMEREMELZ LT oM@ Jid Le (B 26),
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a) HhhofE

BERBFEOEEEMIZIE W CEE X W 1 = THC-EGFP < A & X HC-EGFP
200) K OSKFROIEBIRTHAB 2 7 A 2 OITENE O RMEZ FEICHRA T 5720, 2014
7 A5 2016 4 10 AT TR (RKIRIR- <X ORREEEF X3
WT 8 [E (1 Bld7z 0 E5 THH X 7 1 = 4,887~15,000 56, FEE(s T2 A =
3,000~9,709 §H), 2015 4 7 A5 2016 4 10 AT THS RAE Rl & —
(BB IRATET) 1B W TSsE (1 EH7Y FEE 2 MOAF ClRiE FHfx A 2
59,764~113,963 8, FEi(n T2 A = 11,737~12,000 5H) O LLssiiAr 2 32hi L
77

DTN ORRBEERE XEIZB W T, BEFHBRZTA 23RO IR R T 2
HA 2 & O TITENRHEIC ISV CTREEEDE VTR DAV BRI o [R5 X
TiE, BERAOHENEFH TR TROD - I EEEIT, Sz 2T 1E
B2V fEH 5,192~9,619 BEHD 9 B 0~3 §4 (0~0.04%) . B FHHHEZ A 2T
B4 5,148~9,709 HD H H 0~4 FH (0~0.04%) Th oz, F/o, EREIEIEL T
W2 RS D (AR ORI EREITROD - o EEEIT, B 7ML
A 2T O0~45H (0~0.05%) . FEEIEFHAHLZ 14 =T 0~18H (0~0.01%) Toh o
77

[FIRRIC, BEES IRACR T o 7 — O IRBER B X H T, SR E A TR
STEMEEKIT, BEIIE, 10 -1 Rd7-0 s iRz A 20k ARERX T
fRE 4K 5,871~6,000 BHD 9 5 0 B (0%) . s FHEAA 2 A A =2 Dl A pE FH AR (X C il
B 4% 36,000~49,000 BHD 9 H 0~6 4 (0~0.01%) . FEEIS FHHL X I A =T 5,833~
6,000 FAD H H 0~1 5 (0~0.02%) Th-o7z, £io, REMIIL, BEi5 B2 B A
AR OFEBIE B DA 2 EL58 0 THo T,

WTNOHE S FERGINCTRODSTEHRITE DD TOETHY , 2, %
WA GZDHBREDIEEPITH D ERERIFRRIZ LB 2 T, vk, TXTOR
BRICIEWT, BRI A 2 R ORISR 2 T A a MR E EOSME W
HE I RBRITEST-L o T,

Tl A A BRNEE LV 1[0 3 BIOFE O%ZITERC 725 Wb b =R
WRAECDBREZRHE Lo L 2 A, RAIMERE O RRBES B X2 3\ T, Bis i
ZHA 2T 1 EIHDEEE 5,192~9,619 D 5 5 0 51, FIEEmFHHx A 2T
fAl B4 5,148~9,709 B H H 0~1 5 (0~0.01%) Th -7, BEHERBERENE ¥
— DOFEEAR B X BBV T a2 7 2 THOIEEGE B 2T 0
B (0%) TH Y., hBOEE IR AZ BT 5 ZIRE 2 U 2 etk —i#k
1727 A 2 %H0 & RIERICHRD TIRW & W ) RGBT,

¥, RIROREEEE XE COMERBRTICAEENIC Y U ai BBMRAT 5
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REMEICHOWT | RO EIEERICEFE TSN EARNZ B TR L CGRA
L7273 AT oD IR B 5 X C I B RBR 1 W72 0 (7 U 3 oG sy 0~5 BH,
70 aADH 0~2 ., WTILHEDOREEL L HITFHHIAENL TV D DNRRD bk
W7 U AaBMRA LD X ot Eio. BERIRESREINE X — ORRE
BXETE, ERR1E 1 EH0, 7V aDghi 0~185, 7V adii 0
~OfE, WTNBEEORIEL L HIZRLIAEN TVWDONRRO HATZIEN, 773D
RS 1~3 BATFAE L TV 2 ORRBD HL7znd, mEIOEEDOHAY OFEIZ7 U ap
R AD LTWRWZ IR L TERY, REL L HICRBIAENTZ@W B P
BL72bDTHD EEZ LN, REAFRBRICBW T, fAEENTHON 727U
ADH R, LRI T X TEOY THRBMAF L TV L) BEREFXFOFHTENT
B2 Z7 U apphpsPbLize LT, iz 52 TV ORI OREF=RIZIIT A 2D
HBELIPNWRNWIZD A DR ERRET D LITEZIIW, o, T—FEN
THAADARARBE 7V aDFARBBRRRELIZELTH, BEENTEINT S
T &P, E SN LI LSRR ESEMNCHTAEET T2 L idB L%
Ex o,

b) DT

EROREEEEE KB CRE SN A 2Bz on T, SR HoR®%ICERE
EIE L CZED BB IS 572 & 2T AT, R LEBEENIZEB N T, WEELE 5720
DE#MTHLHE (F5L) IWHREB L TRANOBREL, ZOEEHEENTHE
EL® 5 LiEEIT- T,

B ORI E X E T, ME2IEOELDORBTHHROF THE K
L7=DiX, BIs B A 2T 1 BEld7z 0 EEE 4,922~9,619 BHD 5 5 3,004~
7,958 BH (61.0~82.7%) . FEBARTH#AHLZ T A = THIBE 4L 4,883~9,709 BHD 5 H 3,612
~8,521 BH (73.2~92.8%) Th o7z, —J. HED FITHBRNED TR ZAE- 7201
BA A A 2T 116~1,219 5 (2.4~14.4%) . FEBIRFHAHLZ 1 A =T 155~
760 B8 (2.1~15.4%) . KHNPOHEZRIEL TV oam B A {no THRO RIZghhng o
W2 E> T2 D1L, AR FHBZ A 2T Oo~6 1l (0~0.1%) . FEdfs Mz H 1 =
TO~1280 (0~02%) Th-oiz,

BERS IRASR E T2 o 2 — ORRBER B X ClX, RO N Lizghiaf B L
TR BITFRICE L, AT AROYHRITEET L LWV HFIETHWEELETE
V. FROFICHZIZR LT=DIX, 18]« 1 7z 0 BRI x A = THRIEE 5,871
~6,000 FAD 9 % 4,919~5,502 B (83.6~92.0%) . FEBEI=T-#AHLx 1A =T 5,833~
6,000 BAD 9 5 5,177~5,734 5 (88.8~96.1%) ThH 7=, RO EIZHEEIEST-DI

IR A DA 2 CTHLIEBIE MBI A 2TH 08H (0%) Thoto,
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F7-. 2D FHEOBBRIZRBWT, fFEN TR A2 1A 2 b IEELE
AIAAEEENECD LR LT o Tz,

c) FIERRE

BRI D 7 U O EOEFEREICIL, A aOMHEY | fEEENEIMNC
PEHE SN DB S S PUE L CEA THA I N EC DA RERDH D0, B
A A BN AELERTRER I A2 ZE L T 72 < &b 30 AL RIZ 4 mm HEA T OMETHE
I, BB RICEBREZ MRS 5 Z LIk > T, I 2OREERD Z L &
LTW5b, 207, ZALEBERIED NGO R AR T D720, BRIk
D i % DIRNFERAAPIRI 2 A L7,

RS O IR BERE Xl ClIX, SERIEOFE =R D O RN S FIRE IR
Do T OEIT, R THBZ A 2T EHTZ Y EHEES5,192~9,619 FHD 5 5 0
~7 51 (0~0.08%) . FEIIE THAHL X 7 A = CHEIH L 5,148~9,709 BHD 5 5 0~4 FH (0
~0.04%) Tholz, ZOHITIE, SRS RSN, WTILBAEFRENET L
TEY, MzlEDZ LR TELRED LD TII o T,

Elo, TO%, MERELZHETE- T30 HEETEHE LD, 6 BO&ERERD
BCEMLIE Y B 1 EETARBER B A 20k 1 EREOF TRE I,

BERG IRACR BT o % — OIREERE B X T, BG4 5 =BT 5 7%k
WUFRERTED, W CERERIEEZ T 5 2 L & L, MR IaNC I ERE O
TR | KRTOMEERLTZE A, ROk, 1H - 1 RH72 0 BisFHH
ZHA 2 TERIBEE 5,871~6,000 BED 5 5 0~28 §H (0~0.5%) , FEifnT-HHLZ A
=2 7C 5,833~6,000 BHD 5 H 0~10 58 (0~0.2%) TH Y | Shliid, SECEE L EH T,
BRI R 1 A =T 0~21 81 (0~0.4%) . HEBIsFHAHLZ A 2T 0~33 8 (0~
0.6%) Th o7z,

F7o. BIPHEIC X D NECORE 2R T 5720, M, BB A 20
WO L) B A Al BRI I B X AR A S/ TR IC L 2 NiEbilrz238m L 7=, B
RHNCIE, 7 U DR 2 kg I3RS L OIEL 2.5 kg 1T 4 lighH 200 BEAZTBA S
BIGE, 7V 2kg FRITRBFEL O L # 2 kg 12 5 #nsh R 20 BHZRA S®
Tea. 7 U DR 2 kg ETITREAFRLOZEL HE 2 kg 1T 10 [ ZEA S E5E1C
DT, A TOREEOFEEZ MR L7, Wi S BSomE I 52 1S E B T
JER S CTATFEERITRD bhzhoi,

d) £=4%V 7
SELATREAR I OB RS IR SR Hiff & o 2 — D l@ i B (X E (4 2,100 m?, 1,700
m?2) OHMAI4 BT, IAat sz Va7 zaey (Rova—iL) Z2EaEE
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H57x0ELNT YT E6HND 12 AE THEICERE L., 7 U aDA A2
LT, BRI Z A 2 & ORMHE RO B A Lz,
SRR Tl 2016 4270 6 0 3 4E[HICRE 303 BH, BERS IRAR N o % —TiX 2015
Do 2 I TEE 529 BN S LT,

OFER, AR T Z A 2 DE A S 7= DsRed2 A& 1-IZ KT DR EAHE0OE %
BIRIZFFSEAEIZ 0B TH 0 | BB T % FEhi L T b, EGFP & {x - % 721% DsRed2
WG E2RATHEEIEE > < RSN R o7,

® JREMk

TA AN, AOEMITI U THREMZ AT 2 &0 O |EITRy, £o, AR FHHE
Wz T A 3 RFEET B BT AROEH L8 7 O RAR O & o 73 7 BN
RRMEZ AT 5 L0 M b0, Lz - T, ARG 2 7 A a Mo Emic
S LUCHEMEZ AT 2 LIEHE DR,

© FEWHEOEAM

il B iR & M BERE L 725  FZIEEENDKRBLEAHIZ A 3 DFES
WARDEMZ B A 5. 2 DAREMEN H D E I D ERRDL 0, Bin T/ x 1A
2 (Goo AR, G AR, Guo HAR) DEE TSRO ERE HHEIZIRAL T, 7' m
v Y —DHIFEEFICHIDEBERE LI L A, Klia Tz A 2 LIkl
BRI A 2 & ORICEITERS biveinoTz (Bl 24), FERIC, BEEMAEDIC
B2 DB HOWTHMA LIZE ZA, BInFHBLZ T 1 3 (Goo AR Gan HEFR
Ga AR CIEEETHEE X A 2 L ORICEITRRD b o7z (BT 25).,

Flo, WERGRGEEL X N7 B R OB R a3 T B3k < BB T
M EBRAE U, ZBOEREREETL2X 3V ETHY  AEWETHD LD
WAL, AR LRTEZE 24 2 7 B LIFBi# S TE LT, fedt
& XTI OWTEE AR T OB B A ERTOX v FBAHRSHA TN D
BEmofms o7 BEEYUOT I BEAZ AT 2028 9 >, Toxin and Toxin
Target Database (http:/www.t3db.org/) T FASTA MiZZ&1T-7-& 2 A, BEHOAFHEHS
VoY R OESNTGRS HiiRinoTo, i, BEAOT LA U EEROT R
i E BT H0E I nE, TLILGF T —HX—2Z (Food Allergy Research and
Resource Program Database (FARRP) . ver. 13, http://www.allergenonline.org/) (Zxf L T
FASTA MR & ITo72bL 2 A, BEMT LT EEEORFNIED biLenoTz, &
HIZ, BERBEFICBWCIIFRBEREZREET DIV A 2Oz <2 &L T
WHZ Enn, FERIEICE ENTRIMNCBEIE SN D ATREMED & 5 A ER 1 %
NAAIEDLOTHERTHDLEEZ LI, FHEMERHETLIZLICLIA68FY
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B OREIHE SR,

N BIoFHEBEZAA 2 REEDRT D08 FE O E OFBHIDTGE

ARIBE TR X A 2 TARARIRORI B B & v X7 B EFBL L, IRICE
BIRGH NS VR BaFBT 52800, FBEBETFHBZ A 2L ORFIIES TH
Lo 2L BIR 1B RN 4R LY ong TV A B =3 2 k0, Il s 1-HiLH
ANATEXHLT, KB AL A 22 RER ML ORNT 2 Z L3 AgET
H5,
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3. EEETHEBIAMEOEREFCEYT LHHR

(1) EREOHNE

HA ADRHROAEEEZ B E LTz, OShH (3EshRBILIED S DIZR S, LLFFE L)
DOfE . QR OEREKLOINT., @b L O OMRE ., Eifk &k OBEEL NO»H@F Tl
B3 517 %

(2) BEREZDHE
FEFNC S 7= > TiE, BICED D %I LA MBS EEICE Y, F2. JlIICED D
T U VEEEICESE, FEERICK DT ) T RFEET D,

(3) ABEXT LI LT HHICKDHFEEALDORBRICET DHERNED T
=2 U UGEHEEE SR,

(4) EMEIREREPET 2B TNDOHIBEITRIT HEMSRERBELZIET 572D

(5) ERELETOMEAENIIFE—RBERAERTFTESN TV IRE LEHORE COMEH
FZORER
(BERFECRIADOAEELZ AN E LTHET DGR Y VX EEAMAREREN A 2
IZ2 )

AHFEIIENL B, THC-EGFP <A % XHC-EGFP200] DRiIZ W T, MEEFR O T 358
oA, B (THC-EGFP <A %) KUY THC-EGFP 200)) % RAtNAHEL CHEFEL T 5
Z LR DIERFEENE 2 b, ZD7=®, THC-EGFP CAE£ ] WTORELN KL Z &
12 & DA DR A [ < T2, THC-EGFP <A %] OfEHICHWE TSAE] &
DRELZENA%hEE 2 Hiviz, THC-EGFP200] {22\ T HREERIZ 1200) & DR LASHL
WENEZZ b, £lo, 20X e RRIC K 2 )RFfE (THC-EGFP <A %] KU THC-
EGFP200]) DR DIENT, R BFOELELA ik LT, FEO—>z o
RFNCRA TR LAED FIERZE 2 bID, 2D, BinFHHZ A 2 OJFFE & I
BT Z T A DR L OAZRL L LT, THC-EGFP < A% X200) KO < A% XHC-
EGFP200) Z#M\W\2 Z ERNHEEB X DT,

(6) ESMzHRT HHEMABICETHER
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£ HE Z L OAEMBRIEREROT M

1. BECBITIEBAHE

(1) BEBE2ZJ3WEED D 2 FABEDEORE

A 2FE, BRENIZENTHRHIMEHEOELE RS 503, ZNETICAAREZE DT
T A aAPEIMNTHH LT HARSHE T T L TV AHIIEHRE STy, 14 2k, A
MOEEDTE RN R WVEFFMIIRE SN D & |

O BT BEED Z R0 BRETHD 7 TICHEET L2 LN TERV(FR1995),

QWEMTHL 7 U a LFRRY | FEREROTZO DREASHEN Z RNTEBY | /TR -

TRhDZ &b T, - 42 S B Tk 42 2 & CRICERET 2178 b
ORNZ &R END, BPRBICHESHITHE SIS GIARL, 2014 ; BIEE 1),
@A AN ELTH, REZ ENTE AN, BERTHANCN D A AR RIS EIET

HLIENTET, RETLOHHRENIZLAERN,
DA ARBBET T, EONICT VECHBEIND Z &%, KR - EINT DN
AL (RS 2014),

IEDZ Lt A S BIRGM T AL - BIHT 5 rTREMEIIR L,

o, BEEZFE UL $THOKBEMTH L7 U a L TH, B4 2k, ShEoBHE
BEAMEL . sRBIIRAITE 20, &5, 7V abtoZREMR (PR S, 1997; )
B 1754, 2007) 728, BREMHETTOES - BIIZEB W CUIARFIRMEEEZ AL TWDH Z

EMG BAEDZ U 2T T DBAICB W TR Z RS 2 TR0,

AL TR 1A 21X, HC-EGFP % X7 EHEMRRICET D, ZOX )7 EIEHE
SR B Ol AR (SRR EOC A M 5 2107 &3, ShhOEEMEL S 7 0 s RICTR AR

AL 322 vy, Fio, 85X EROBRE~ — 7 — T 5 YWERR
BHOLE N E S PR B OIRICREEE A 5T 51T E R0,

HETHLIA 7 GERInTHEHZ) LBz A = THC-EGFP < A % XHC-
EGFP200] & O THEBFRHEICOWTERENTHE L& 2 A, IESE - i

G OFTEFEPHIC WV TR TR 2 A =2 L3R s TR 2 h A 2 L ORI TF

TR BRI o T BIR 18, 20, 21), ShHUKHE - i - ffEE - FEINSL - PEDN
FAPHIZ DWW TR I 2 0 A 2 D BIERAR T/ 2 0 A 2R THEEHFRICH
BEl/hE < GBI OWTITER B I A 2O RIEEEFHHEZ 1 A 21Tt
RTHEPS TR, 2O EBRBIE BN A 2O TOAEGFOAREEZ mD 5 &
B 2 b7y GBIl 16, 17, 19, 22, 23),

ZOZ D, FEBEFHBA A 2THD TSAE] IZHAT, ISAUE] & THC-
EGFP CAE] B L TR LN BB TR I A 2 DR, B TOAEGFOARENE
WEED EIFBZ bR, FRkIC, FBIEFHEIZ A 2 THD [200) IZHAT,
200) & THC-EGFP200] ZAK LTI HMNDEIE MM A 1A a3, B Ccoik

g N
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FORRMENEED L BB OLIR, BRI FHEBA A 2 TTAE] & 1200 242
Bl L7z [SAEX200) 12T, BB A = THC-EGFP A% LIEEIET
FHLZ A = 1200) %2 L7= THC-EGFP < A% X200] IiE{sFHix 5 A =
THC-EGFP 200 &IFBIn Mz A 2 [<AE) 2R/ L7z [ <A E XHC-EGFP
200] DI NREHATOEFOFREENREED L HEZ LR,

7. RS N OBER IRB R FiffE v & — OB B X238V T, B a1z
714 = THC-EGFP < A % XHC-EGFP 200 & FEE(5 M2 7 A = & DR CAFR AR
PEIZOWTHAELZE Z A, BE « EEIC OV TIEEE R A 20N ERR
THAHE 2 A TR T/hE L PR RC O W T s i 2 7 A =2 & IR s -
Bz A 2 TR, B A 20N 1~3 B -7 (BIR26), 2
FBRENTOFELF L ThoT,

UbDZ et RBRFHBEZ A aOERIZEY | BEA BT 2EAEICERT 5
W D RTREMED & 2 B AR B S X E S e hr o 7,

(2) EZOBKMANEOFM

(3) BEDA LT & DR

(4) EMEBRERENET 5 BENOFBEE DK
UEDZ &t KBEFHBZ A 2OERICXY ., BiEIB T 2EBAPECER T 5
BB EZT D ARMED & 5 WA E R FEE SNRN -T2 2 L b AEMSERIER
WETLHBZNITRNWEZ X BT,

2. mehk
(1) BEEZZ T 5AREDD 2 FABEDEORFE

B A I BN ABNE A DN TEREIAN LT OL ZERE L TR L, 5
LIS ORE L B S 2 TR T 5 Z L1373, £72, BA g ROEERE ) ITE L &L,
BN L TRBZBY | A CRELZBERE L AT LEMIZ A ETHESh T
R, S 61T, HRIFERERHUKIT—EI LRV,

ARG 2 7 A 2%, SR EIC HC-EGFP & > /87 B % fER IR OVl R CRIELT 5
Eh, B~ —H — & U TSRO RIR TYRERIR AN Y VRV BEFRBT L0, 2hb
DEUIRTENTA RO REEZEN ST VBN EZRDTZV T LB LN
AN
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ZOZEnb, FERIEFHEEBEA A 2 THD [SAE] AT, ICAE] & THC-
EGFP CAE] 4R L TR LN DB IR Z A 2T, BENE(L L2 RN
BMESTZDTDEITBZONR, FRRIC, IEBImFEBA VA 2 THD 1200) (T~
T, 200] & THC-EGFP200] ZAZRLL CTIRLMNDELFHEMA A =T, BN L
TOHBEINEESTZVT DL EEZE2 N, FEBEFHEBZI VA2 TSAUE] &
200 Z4f L7z T<AE X200) (ZHAT, BIE #7714 = THC-EGFP <A %)
LIEBIRTHAMR X A = T200) ZZFL L7- THC-EGFP <A E X200] XIXBIEFHH# 2
714 = THC-EGFP200) & 3B AR A 2 [SAE) 258k L7z [ <A E XHC-EGFP
200 T, BRENELIZVHRENDRRE-T20VTH LB HR,

IEDZ &t KB FHBA A a DI LY | REICER T 28221 5
ATRENED & 2 B AR B S IR E S e o 72,

(2) FEOEBEKRHNE O

(3) HEOAURT SO

(4) EMERETENET 2BThOF EEOH

U bEDZ &t KBIEFHBZ A aDFERICEY | RIEICERT 28845217 5
AIREMED & 5 BB S N E SN2 Do T 2 0D, SRR ENET B2
W EZ b,

3. HEMHOEAN

(1) BEEZ5FREDH 2 FABEDSEORE

A 2E, WAERR» D AARENTHE SN TWDH, ZE CHABYEDAEEIC
WL KIET L) A EWENFEASLTVD EOWEITARV, £7-, BEREREFICED
T, FABEHFICE U DRESORIECH A a0 - JERA Ea | BpNICHE - 72 R0
IZBEHET 5 Z &N RINCATOI TV D0, 45 PRI % A3 B A B A % (2 A E
LD T EOHE LR,

AR Z A 20, Sh I HC-EGFP ¥ > R 7 B & fER IR CRILT 513>, i3
h~—H— & UTHERREAEI L RV ERIRTRELT 0, Eb ooty X7
Y, Z<OEMOBIEFHEBAIZBWTERIE~— I —R2 L LTHLLATWHD LD
THO, X7 EE LTCORENSEZTH, HHEPIZIRA LG A IS £ B8

Bz D LIIBRESNRY, 2, BE x4 = (THC-EGFP < A% ). THC-EGFP
44
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200), HC-EGFP < A ¥ XHC-EGFP 200]) & IFBInFHIHLZ T A 2 DM E HIET
[ZIRA L. MO - EFES TEMAEMIC G 2 2B E iRit L2 & 2 A, Bia
Bz A 2 LIEBB B A 2 & ORI THEFHRAEEZETRD bivinoiz (Bl
W24 N 25), Fio, B THBZ B A 23RBS 5GBSR Z VR B R
SERRESH VR IO TS VX ERT VAV PO T R BRECS
ERVWZ &R, thoMBEE BT D KO EERIEEEZ A L TE L TIEEOF N
WREZSEIHEEZA L TV RNEEILND Z L, MEREICE ENTEIMNIFE
EINAIRBLETHBRZIA aRnbHoTc Lt LTHEDOTHETHDLEZALNDHZ &
D, HREBYA~OEBELE X L,

ZOZEND, FERETHBI A 2THD [SAE] 1T T, ISCAE] & THC-
EGFP <A %] #RF L TR LN DBIRTHIEZ A aDHMR, HEWEOEAMED & E
LEFEZLNR, FERIC, IBELEFEBRA A 2 TH S 1200) (ZH~T, 1200) &
THC-EGFP200) % AZFL L T b D BIG R R 0 A 2 D505, HEWE OEAMED G
EFLH BN, BRI A 2 TTAE] & 12000 2B L TSAE
X200 12T, R #2722 THC-EGFP <A E ) & IEEBFH# 2 1 4 =2 1200
A0t L7z THC-EGFP < A% X200 XITiEfsF#HH# 2 7 =2 THC-EGFP200] & FFiEix
THAHAZ A 3 TSAFE] ZRE L T<AE XHC-EGFP200) D50, HEWE OREA
PEREED L BB BN,

UEDZ ENOARBIEFHBZ DA aOFEHICLY, HEWEOEAMEICERT 5%
BT D ATREMED & 2 B AR IR E S o Tz,

(2) BN DR

(3) BEBOA LT S O

(4) EMERERENET 5B ThOFEZ DK K

b Z &t KB FHBA A 2 DRI E Y AEWEOEAMICERT 5%
Ba2 T 5B AN FIIREINRNST2Z L b EMEHRMER BN AT BN
Bz NIz,

4. HEE
(1) BEZZT5AMEDH 5 HABEYEDORKE
HA 3 RRMERRE R RRIF AR L CiZ7 U a kA > K7 U2 (Bombyx huttoni) 723%
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HEEINTWDH, BHAREWNIZOAM L WD ERiE, BENS N 7885 E TEELTY
57 TaDHTH5 (Hutton, 1864; {JJFULH,. 1998; £LEF - HAf. 1999; B 1. 2), L7=
Do T, RHEMEIZHIN L CREEZZIT AR REEOH 2B AEEE LT7Z U ankE I
775

(2) BBOEMEBNE O

A 2 ZOEEFAEMTHL 7 Ul DM TIE, NBICRRE S EIUTRHERE R
AT GEUE, 1998), BIUCBWTHME b MRS TWD (RE, 1927, R - K5,
1939; IR 7). L7cido T, RHEEVEICBIT 2 AR 72288 & L Q. ABIS T2 0 A
o RO AERRREH I S R AR R OSERRAE NS X7 BT 3 Y
RHEERD S 7 U aEMICIRE L, EETHAEEREZ Oz,

(3) BBOA LT I OFHMb

HARTIL, BRERSIVERMUICHENSEZ TR, BARSH T A aptilEg s T
7o (HARTARTS, 1992; £, 1995; {JEAH, 1998), HFFIZ 20 HAdAi -2 134 R A EHEE
PREHEESL & 72 0 L 1930 ARICIXRE O EZF 0K 4 F) (59220 57, SEER 71 4 ha) B
BREINEFE L, BE~ODZ TV aDRANREZFCEIET 22 L2 DA 2 OEENT
PITELEN, TNETIEHA L7 U aDRMEKNARERE T TROM-72 L O
Gl ECAAN

o, BENA 2% FE L TV LERBEE S 7 (BES RATET) OFLT 3 FERICHE -
T7xREL N7y TEHOCTHE L7 Va3 750 HAHAELI-ARTH, hAaL s
T A OAHERIZ RS> TE LT (Komotoetal., 2016; BT 6) . = DIEH>, LIRTICETE
PITOIN TV A L e L TRESHCTHE L7V aoF Ao ha R
7 coxl i1 (4,192 BH) °k%4° 7 4 CAD #fn 1 (1,019 88) 7 & &b L= fE Hic
BWTH, A anb s Ua~Oiia i NI RSB 720 -7 (Yukuhiro et al., 2012a,
b; BIRS),

HL2pAIZ, ARBRE FIZBW T, RIZ, 772l atORMEHEE LIZGETH-
72 L Th, A IR & BICRFATE 2 WVIED, IA aDOFALBRR T T ad A
AR OWT =0T M L TRBATEH AR L2 LT, I A adDF AT
= 1 E RIZTe D o TN T T HAT A2 L BTy (M, 1993) 2 & &7 572
D, BLEBWAOEBOGHESNTEY B EOI T aDAARBELZRTHZ LIXTE
RWEEZbND, 20D, BREERE T TRIZZED LS RRREBET 2581, 7
UAaADHAAERNT A T DA ARBOKIT 2T = v E AT S, KRBT
L AREME A SHHICELS T DN Y ThH 5,

O ZHETOMRMREZTONIA AOEEN 3~4 s LR OR E TOH ik
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UM DB BEIZBRE SV H1F 70>, IHE S V7l (A 5de,) 138k T35 CRMZIRILEE <
TR LS N D720, BH ORFE TR, BRI EERE TR R R 2 1Y
WoH Nz

Q@ WA G BOEHMEIZZ DO TR, 8] () DR THBE LRV L,
BEOIMCEKLE T2 Z L3, RICHMIHZE LTHRBICRIEL TEETLZ
Ehe, BYERFEICOASITHBESIN TEZIELIZEDREDDTEHLW &

@ AR, FABENCEFIRIED I B AR SNV THRBEAPE L7z LTH, A
IR RIITRAGE I N 2L A BTN L T DD TRWZD, BORBEICASICHA
SNTHAEZELZENRE DO TEH LW

@ 20 LT RIC, ENOBHABMYOMEBEZ LN TIA a2 DA ALBNREFIMNIAET T &
LCH, MEEANEL L B EICWD 7 U ad A ARBRET 5T = 0 €2 &K
MLT, ZOHFMAIBEEHL LS & LTHEETE RV ZDRBIIAAHRETH D Z &

® F. T WAEBMOHEZ RN TAIA DA ZALBPHIMNIAELTZE L TH, A
FIRE I N L 2 HTHE N b & Do TR W 728D, il BN B FETE O H I ARIRIN %
FETTHITMET, T—F 2o RMERE OB BIME LT IS HRE eS8
<L F e, FEOERBICEEL TEFT L2 b TRV aREREmWN I &

ENEBEZOND,

FEE. ZNOEREMEGRT 5720, BUTEREICI T 2014 05 3 AER], FES RS

Bt o # =123\ T 2015 200 6 2 4ERIT - 72 FRBESR B RS RS R Tl

O FAEPFORBRFEAEDAREMEIC OV T, REERERBRICIS WD TREREN TR R4
Ul Z &3z < fEREICOWTS, fTHETERLIZY, BRI L7252
XD RERBETDZ LT n o7 (B 26),

@ FAEBHWIZ L DHEOFTREMICDWTIX, I A 2D 4 fish H 500 56 & 5 g 800 54
ZRATEHE LI ZATRTECERICHESN THREBNELD Z LR, A
DA ARH 200 BHERBRIMIEWZLE S, T VHICK DK B L2 T TER S S
HZEREICEVTRTOEC L (AR, 2014),

@ WA TDARFRE 7 T aDF AR DEBHIRIZRBAET, DA 2D AR
AR B AN TN E DN T B RIENTEINLZE LTH, U4 2D A ARHR
FESTLTRATE R, BITREN BIINZ &0 D, EHD TRWHEIFRICHEINT S Z & h
B, ZIEZHMEINN SRR LT 5 Z & 24HE LT, EEICEAOZE N D 2m OHl
N ARHMEFER O LS R 2,964 BHA E X | EOBRDOELFIMEZIT o723, Fhh £ THIE
LREZEBRLTESR LARITE 7o < BlE s> 72 (Koémoto etal., 2016),

Mz T, RBAG A2 A 2 TEA LB 13X, R IR-°Hi % (2 HC-EGFP # > /X
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B ERBESEREY, IRCTUWERROENY V"V EERBSEDLHLOTH Y fFEDE
JERE ) & @D D Z L IE A, EEE ARBAR TR T A = &R OB S TRz A =
DEFERVEZ A LTz & 2 A FEIH - PEIREIIRIC DWW CRIBIE /IR Z T A 2 D5 A3k
BAR PRI 2 T A 2R TREHPIICH B/ S <. RBIBFMHEIRZ T A 20 5735
FERESIMNE B RIREMEDS R Shvie (IR 22, 23),

ZOZEMD, FEBRETHBI AL 2THD [SAFE) 1T T, ICAE] & THC-
EGFP CAE] &M L TR LD BIS FHZ I A aD M, BIRINEE D L13H5
2B, FERIC, FEBIE TR 1A =2 Th D 1200 (ZH~T, 1200 & THC-EGFP
200 AR L CTHEOLNDEEABZ A 20N, BIHENNEEDL L EZONA

BT A = TTAE] & 1200) 2B L72 T<AE X200) (ZHAT, #E
InFH#AHA R A = THC-EGFP <A E ] ELIFBIn IR I = 1200) %2k L7z THC-
EGFP <A % X200] MILE{E FHi % 5 4 = THC-EGFP 200 & FEE{5 7 x A =
[CAFE) ZRE LT [<AE XHC-EGFP200] O, BIEINEE DL LB LN
AN

S BT, RKBIE B Z A 2 DOFEBIZH T > T, BNSED 55— HEIC L 5
BEEEH (LT EEEE] S\ )H,) ICLER-To U a b oM IC 2583
7o, FEEITEFIC 4mm UL FOMARILOME S L, WZIE L7 %I3FEEE 4 M
HDEULMETES ZLIcky, BWANLD 7 U aghORAZIET HREEZHD Z L
ELTWB, 7z, A a0shBom () BIEAL TW D AREMEN & 5 B FFREIZ DU
T, 4mm HULFOMETE > TEHT 20 MIEIC L > T2 2 L2 kb | EEIC
REL LTI U 2l ORMEBIET 2HEEZRHZ & & LTS, b, flHSEA
SFo CHUNCFRBEEE CE 54 BIRED D EEIC L VEE LIH) ICR-> THEMA%Z
HATHZEELTND

Flo, ZHEBEEBAE T TWRWNEiEGRT 27200 HikE LT, KBRFHHEHZ VA =
OEEBIRZITIE, BICED HE=4 U v 7 FHEEITIE SN T, FilkiRBRaE OB 5% & B
FRMHEE=F Y 7 EREEAER L, EEOFRBEHBEICS U@t =421
THERERTDHZEELTND,

UEDZ END, BNTED L8 EFEHEITH > TRBIS BN A 2 26F L72h
BN, RHEMEICER T 2EMEHREZEOE LT ST E DO TRV EEZ BN D,

(4) EMBRERENET 5B ThOFEZOH K

LLEDZ &G | KiBnFHHZ 0 A 2 DI SEHEMEITRE IR 2 A S bR
BPRETDLBENTIRWEZ X BT,
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B=  AMESREREOR AR

TEEDRT 208 LOFETH 2 4 = (Bombyxmori) (X, HAIZI U TIRAERR AR,
BHNCOT- 28 ERRAH 5T, ARERE T ~OEEAH EWEOEAMEITRRD Sh 7z
Uy,

AT BT DAL

IEETHDL A 2L, ANBIOEBEPMTONRWISMNIRE S ND & BTSN T
T 5 Z L0 RIS BB ATEN 2 RN T D Z & BEIRE MR Z LR &b,
HAF BT H 2 L, Eio, REEF UL T2OGBAMTHL 7 T a b h_XTHE
BB OBBEIRE I MENWZ e & AR T AT - BRI 2MEEZRA LTS 2
EMD, BEDOZ U 2T L THAICBIT AEMMEZ R T 2 LT,

ARIBIR TR X 1A 21X, HC-EGFP % v /37 B HAG-R1ICE A, SRR EE 2 V3
BARTRET D203, ZNOOX AT EBRBEEICBT 2EBAMEZED L 2 LidR0n, HE
Th DIFBIR TR T A 2 & RBIR TR T A 2 & ORI TABEFR - AR
OWCHET L7 & 2 A, SR - BEE - fifE & - PEIREL - PEIRGEDHIC S\ CIIAEIn 741
Bz A 2 OT DB FRNCA BT/ DS WVIED, BHEHEA - BERE - SO TE#IPH IOV
TR PRI B RN R o T,

LEDZ &t | RBIRFHBZ A DRI LY | BEEICRIT 2BAMEIC X 54EME
BRIEEZENE L DBENUT RV EB X BT,

R

IEETHDL A TR ANBINCE X DN REOAREZEBRT H, £/, VA ahh
DI CRIELBREL TV D EORETRV, 51T, RATEEROFKIZ -8 LA,
AR TR Z 7 A 21T, HC-EGFP ¥ L /37 B & 48R ICE A, SEBUREHOE S Ry
HERTHEAT LN, ZNOLDOZ L RXTENIA agihOfEREZ®mD D 2 LT,
UEDZ Lot | KRB THHBZ A aOERIZ LY | I8t X 2 4mE R EN 4
CaBZETRVEEZ BN,

A EYE OREAEN

BETHDLHA 2T, RERR S AARENCTHE S, BERETELDZ A 20HES
FEARZ G e pRIE T, NP BETE T D 2 E N ANICAT R b TV A, ZhE T
EEE EOEEIEREE KT T RO RAEMELELEL TV D EOREITRV,

AR F#AHLZ 71 A 2 1E, HC-EGFP ¥ L /87 B & fRRICE A, WERREEE S vy
BERTREAT LN, EH60WMF N\ TEHES, ZORMNOGEZTH, HEPIZREAL
PGB MDA B E 5 2 D LIFE SR, £, EOERE HERICRA LI E

i
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A NEM DI AT TIEMAEMICE 2 D BT AR T A 2 L IR s
Bz A 2L OB CTREFFZNICAEBERZITRD Sanoiz,

LEDZ Lt KBIEFHEBZ A aOEINC XY | AEDEOREANEC X 5 EMEER
PSS T D BTN &I LT,

SEHENE

A =& AT RE 7R I AR L CAARERNICOM L CWORERIZZIVansiTHY |

MM U T B2 2T D a[aetb 0 H 2 B AEM & L TO U ankrE S,

HATET T 2F, AARBENBHTEET 20T BH—THDHT0, A 2D AR
MU apFARRE NATHEDOEIUERE L CRMEREZAE T 5 Z LR TE D08,
— R B EEFORA T Tab A aDORMESE RITERO NNl Z &0, AR
FHIOZ T 2T A amnbDBIEFIRATR D> TN En | BIETTORLTWD
BEOBGIZEBNT, RENEE W0, EbDTENTHLEEZLBND,

—HRAVR AR TIE, 3~4 IS O () ETL2NA 22T LRWIEDN, 1L
HE U 7o 1% T35 CRWER LB L 0 NELT 5720, B Z AT IELZ &0, b
LA ELTZE LTH, BATIERLERBICHESCHIHBEIND Z 2 bAFETH 2
LIFEEL W, 2D ET, WA aDRAAFRNEEKR STV adA AR & 48R L THEIIL
ZELTh, ZHEE ORI 5 DOITRIMCBEE L - B EREEOF THY, £ 2
DO OFMICEE L TEFT D2 LITEZ LR,

ARER T Z A 2 OB OITEHIFRITIERR TR I A a LRIBETHD, AR
AR BUTEBIRE MK < | FEE s TR 2 H A TS CREEIRERBH AN IR & L S | A

FHBZ A AN U aRRTHAEEMEREE D 2 i3, £z, KRGEICBT 2fAF
IS TRBERCHBERELZEHT LI LICL, KBEHEBA DA 2 LB AED
7 apRRERIEL, S5, HEUREHNRERAEES BIEED HEEICL D ®EE L
722 IR THEHZF T2 E L TND,

ZD LT, KBEFHBI A ADAAFEREIED T U aDA AR L TR
fERE Uz & LTH, FBRIRCHiRk T HC-EGFP % L /X7 B OFBIe, IR TOeg 2Rk
B Z R B ORBL, BREE T COBREICBIT 2EMEL DD L ITE X, £
DORZHBRNE A D 7 U g MIZBW TR HLT 2 FTREHEITIRW E B 2 bz,

UbEDZ et KBIEFHBZ A ORI K | 2HEVEIC K DM ZERMEIC R BN
ETHBENITRNWEEZ X B,

FoT . BAFME LT, AEETH: HA aDFERIC LY . BARENOEM SRS
BRAETLHEBENT W RS-,
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Epr MRS SEIHBIERS TH 1R

WAL TV DRk

WK NI EEAMREETA 2 (HC-

EGFP, BombyxmoriL.) (HC-EGFP <A % (A E & ORE %R A T, ) . HC-EGFP 200 (200
& OB E FTe, ). HC-EGFP < A % xHC-EGFP200, HC-EGFP < A % X200, <A % X
HC-EGFP200) (BAF TARBEIEFAHEIRZ A =) LnvH,) OF—FEEMAEICSWT, A%W%
R BNET I BZNNH 5 LR LNIZHA IS EZ R IET 5720, L
ToOHEERDZ L LT D,

1 F-REERBCRT2RIREZHET 50 OEREH R VEESE
KRIBIE A X T A 2 DR —FRfE RIS W TR E 253 2 7290 0 F iR & O
HEH I TOM®Y ThHo, ek, BRAHELHT 25T, LIS U TESLHERR 1A

N - RihPESETLAT S

JEREHE B RERI DT IERBM 0 o = B aZ R e (LT

PEFLEZRR] L0 ), MBUIARSHERHEORREBICHR) ICKDMFTEEE 2
DIEM . BMOKERTHE « e EEZ 2 PR OBREE HRBRE RS AR (LT
TEMOKEERERORESR ] EWo.) Ll#ET228E3 5, £, FMEMARRICE
WCED L8 M L 28EEEE LUT TWESFEHE) LV o,) ITESNTA
BAR TR N A a2 fflF T 5T X TOEES (LIT TEEE] Lvwo,) 2L TF
FERH 2R L, B E LT 5 20 O FERRH 2395,

(BAA - AR IR ANG SO 72 D IERAR)
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BREREEL:

(B ELEEH)

[ESLAFER JEIE N2 -
AW BERER AT ZE 5 Y

R hnE SRR B I FE AR

ESZAFIERI S IR N2 - RS PEEBANFR S I JerEs
AW BERER AT ZE 5 Y
FESLAFERR JEIE N « R A PE LT ST Jerkn
AR RER AT ZE R M
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AR RER AT 2R

2 BMEERSORROERDHE
(1) RBEBETHIBZ DA 2L 7 U aORHFEIROEK L2 FAE

R TR Z D A 2 OFERDUCON T, FESEEICE SO TR 2 EES
AWMU CHIET 2, £/, B=F U o ZRHEFEI ISV TR L 7 IR ARR{S /MR 2
A aDWEZBERA L TWVD Z & &Gl Lo a i, BN e s AR - &
PEREFANR A TerE (LLT TRIHERE] L\ o,) X205 &2 THAONITEMKES &
UBREE TG T 5,

(2) K[BIEFIZ L DE B MRS OKERD
KREREFFENRE LTS E1T, AEE THOIARR R IR 2 T A = O fiF i 5
PERDS ARSI A 2 ORW AR L. L O R 2 B IR E T2,

3 B HEEASZLTCVWI2ECRAHEZHTILERHD ZLRVRBHEONEZ
A 5Dk
BHARRILUZIE S & | ABSFHBZ T A 2 ORI BRI ENET 53
ZNRD D EROONTIGE, EBLEZARITB WV TAHARIZOW TR YRR
PEAR M OBRBEE & Wk L7 BT, AEpER M OB B s % O b 5 HIBIRICER, 777 ¥ 3
U, BFA—N, LEFICLVERT D, £, BUMEEDO U = 7% FETIKJEMT
HEEBIT, MWEDLERAZRET D,

4 FEBEFREBIVA 2L 7V aDORREBREPIBERETE CHEEDRENREEON
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RN BIR SN2 EBRA O NIZGAIE. TNETOE=Z Y 7 THLZMAR R

56



10

15

20

25

30

G2 — 2

72 BEIEIC, PEHOKEES ROBREEA & a0 b, S BICEOVERE L TE= S ) v VB E
Wit %, £, 2 U A USOEE AN O EM SR~ DR B A Ao, BED s U ak
[ ~OEARETORBEEB T 5720, (2) TEMPROEMFEOBE 22255
FHTRE R > B 1 5 FEE A BRI E L 3HE % JH T 5.,

5 REKREEVRRELEGAEOEEHNREBEONE
K[GREENFKAE LG A L. B, EBLTEZRESTORMERE AT UT
DOHE & o THER & BITHIEICIRE 925 & 5 EPEE I LIERT 5130, AR D
o o HEE 2 MBS U TR T D,

A

(1) FBEENEEST L EOWERELCTLGE

RBIETHABZ A 2% HE L TOWDHEIC, KREKEFICLVEFTENEES 2L
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2 EF=XVUTOMBLREDIFABEDEOREOLHRLOEE
(1) &% : A = (Bombyxmori) LU~ U = (Bombyx mandarina)
(2) HH ey X7 B EAMARAEPEN A = (HC-EGFP, Bombyx mori) (HC-EGFP
SAE (RAFEORE#NREET, ). HC-EGFP200 (200 & OZf#% A &, ), HC-
EGFP < A & XHC-EGFP 200, HC-EGFP < A & X200, <A & XHC-EGFP200) (LA AR
BRI A 2] E\WD,) LU alORHER GRMHE RO ATEEME 2 A3 5 H
KaEEte,)

3 EF=XV I EEWET IR

AKBILTHRZ A 2 LT ED T T a b ORMEFE —ARDEC L EEMEDNH D &1,
BB OEFRIE S & bICENBIMIH TAZRRBEL, BEDI U adA A H
ERZB LTz BT, BRI I ESTT DT IR DI U 7o MR — R iR ksh B
T OEBICBIELELGAREZOLND, 2O b, KBEFHELZ A aDfEEIC
27U alORMERORAEZE=F) 7T HFTE LCE, RBE 201
a & E L7 O/ ERIE D BIMCHERE S D350 (LT TERIEEHERATT &V o,)

BT 2 S S IFHR D E LTV D, 2R3  ABIB L 1 A 2 D FICH Tz > TiX

—HENEIC L2 MEEFESE CIT SEEHEE] L0 o,) VT, MEREDE
HEZHRLT, MERETCTOIVatoRBEHSIELE LTINS,

SRR L. R ORI B BRAERTIC . AR T X 7 A 2 OFIFIZOW TR ERZ DL
e ZBE LT, R A azE L LD & T 550 & O F B AN
BL, ZOTRTOHANCBWCE=X ) 2 EiT 5, 2720, 7V aDt RS
DORERRM IS E | 27U aMERE L TRV EE 2 LD I CRET 541
KE=F YU THEEDOID (1) [CEDDHE=F Y v FEREFEDIER ORI, Tk
BB DIEF L E 2 BMOKER M OBREA L H#O L =2V 72 F i+ 250
WZIEERE LRV,

4 EF=ZV T EREETDHICET DR L 22 FEEYE DAL R UIET ORI
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A 2@ ARREICE T 2 EE0ME T2,
(2) 79U=

70 aid, BAREWNTIEALHRE ., AN, WE, Lo L, FERIZ R 7518 £ TT,
FEKEUFE TOABLERITR WV, ST 7 VOERER L, ZR7Z1 TR, Lkic
JUBNHALTOIUTERT D FREMERH 5, AL UBNEKET L7720, iR EFT
ELDFENLKICNT TTHY | JITHIAT 5, AR OFEA R HUIEIC X - TEn I
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(3) E=XV T DNk
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T (B A{eF, SE T v T E) L35,
@5 K
JFRIE LT, ALt zn®y (RobEa—n) Img 2RIMLEZTAx vy v
7% M % (Yukuhiro et al., 2017),
2) 7xuaE®L LT v S ERET DHATORE
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WZAHFET 5, F L, E=X ) V7R FETLHIT T EICE=4 Y 7 Efi
IZBWTED D, 72720, fEREHERSG TR L OERED 30 m LN Th 55681%
DO BERERELTTE T 5. 0B, =4 U V7 EREFEICB WV TED 5 HIFHAIC
REKEFICLY 7=2mEL T v T OMBRRERENPNEE L 2o 6. 203
T Ey Ty I PRI TERL RoT2 A . 20l <ITH L REY
iR L CE=4 ) v T hfkT 5,

3) 7xzutr b7 v T O
7zl NIy SRS LR AR L, E=X ) v R E T D AEEE

WCEMT D, 720EF L N7 T BRI EERII 7 2T N T TR,
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4) [ERL7=7 xaEr T v T OHE
HFEENDEMN SN 7 20Ty N T v T EZIT o T BT, Sz

T a@BEEFER LT BT, NN A 2 L ORME R ThL LB BN

BRI DN T, BID &Y 577 & DNA Z 7z PCR XUET ) Lot 7Y &

AEB—=var&{7H 2 LT, KBLEFHHBA VA ITEALLLBIEFZROBEIKLTEH

BDNE ) DEHET D

FB=F ) TREROMENT TR
A U7 M — RO L | D 5 BIGRIRORA MRS S B K
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(fel B RIS HERE S T & DBIRAN 000 2 HUX SO EIX ) . FEhalel], FIE%E A £ L oot =
Y T EMBHEEED D, T=4 ) 7 ERBEHEIL, FHEEEETED DL 7 UV aDRe
REHA OFHAAE G, BT ORHERM AL, BIEE TICEM Lz =4 U v 7 ORRER AW S
BRI 2 R R B S O E OB S S4B E 2. BMOKES K ORES
EiEo L, BFEOE=FV » ZTRBANIERT DD L35,

(2) =2V U 7 2FEHT DAEEEH~DFRE
SRR IL, BE=2 ) U 7 B FE T D AEEE T L, T2 mnE s Ty T O AT
BRE~ OB OIFIEIZONWT, FIEEZRL T, =X U v 7N ET 5,

(3) E=XV v 73EOREL
AR A I E 2 BMOKER L OBREAR tisEo £ BEIE L TARE=X 1Y V75t
mELXELETLOLET D,

(4) ==XV U THERONF
BrEDEICARY R IIAFREEZ T O/ fEENH 5 L EX LNDIERETR X,
FT=H Y T ORERENBT 5,

(& 3R
Yukuhiro K., Kuwabara N., and Kémoto N. (2017) Pheromone dose and set height of pheromone

traps for efficient collection of wild mulberry silkmoths, Bombyx mandarina. J. Insect Biotechnol.
Sericol., 86, 55-57.

(%)

NA AL 7T aDER—REO7 U adA AR

RHEE—ROA AR (KR 18mm fRE) (X7 UV adAZApid (KK 14mm F2EE) (ZH~
TEREINITRENZ & JHEARND & RENRENZ LEND, SMBERENLESICZK
MTLHZENTE D,
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PCR 2L Y, EGFP &fs+ K% U DsRed2 s F DA EAFET 2, L LT, Mial
T F RBEEFEMGE LT PCR bET S, £72. WTHOBLEFIZONTH, Xt
RE LT, RBBEHHEZ A anbhhiti L7257 & DNA Z /- PCR & Efid %,

2. B I LYY oA TN EAA = a kDA
e E R 2 9 5 729D 7 v —7' 1% piggyBac R IZF%E L. PCRIZK W IERLT 2, 7/
LYo TV EAR = a ORI E LT, KBTI A anbmi Lizs7

L DNA Z# W5,
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//ﬁi

1. S (Al
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4. SETTIE
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#
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REAAE X X EEARERAEES A 2 (HC-EGFP, Bombyx mori L.) (HC-EGFP < A %
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A ] End,) OF-FEREICLLEEICONWT, LLToM@Y EiE (LLF [AREE%
BHH] LW DH,) BEDD,

1 RABEICH>TOEH
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(1) ShoidE

KRBT Z A 2O REZTERT HBRF, BPTIIENE L DL EBRNEH | &
ZEET D EFICE D ARBE TR T A anbh L WESRZHWD, 2B, LiER
55 FEEO S D WHIN BT 2 BN & 2 o fl B B 5280 R A TER S S BRI
BHRTZIENEDLD Z RV Eaz o, B O®RICEORKE BE CHEL, VA =
MEH TV AR T 2,

(2) i o>IE

ABE TR X T A T ORI ERT BT @P TIENEDLLZ NN ED, B
D2 ENTELMPOMNEL O, BB RN & Zia AL DRNCHERT 5, M
EANSIC AN D ESEITE 2 IUHE L7250 R TV, B2 TSI AN 72513 1 & [ <
V. EEEHERL T, JIENE LA RIS 5, MRECIBREEORTEZITH, B
HRITIBICRNBIZE LB IR, RNEAL D 72 8 O R B E i 2 AN D £ TR O
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REBIRTHELZ A 2 OFF B RO R OGS DO D 12D DREFILL T OB Y
LT, B, KRB TFHEAZ VA 2 Z26EF L TCWAHREIL, fEEOHAY A, BRE
DUNDSEHAD 2 281ET 5 52 RR-T 5, £, RBER B A 2 20T A 2 3548
ERBILTEBT D720, o B A 2R/H & F CREIC R U E = CHEARE R 7z
A AZEE LRV,
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REZetiiE & 9%,
2) S EEET DR
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nehi=5.),
3) AT S D R
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DHTHEFERLSEDL Z LB TEX S,
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KRB FABZ A 2% FE L TV HEREENOIRHT BT, AEFEER ORSKIRIC
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DEER T, FERGSTONA IO RRLFIEITAN T RWIGEE I A 2 Off 5 = i
RETIBHT 22N TE D, SROEHEP RO O TIZAET R RO R %% BT
THEHAL. FABEENTHET 50, fAEENORBICANTE LTI E=—LEICA
AWTEE L EED G 30 HRE T 5, £72. BEEDOHNTH A 2D h=0uh, w2z i
IS8 3E DG TEEBICHET 5,

4 MWEREL-ROFEEDERE

AR TR Z T A = DRl 2 I HE U 722 D8 5 AT ITR A% D W REME 2 S8 2 ITIT R E T
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F=2 Y7 (LUF TR TR L0 o.) O/ENG, ERORFICHEERELT
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OB EREZ AT RSN L T4 mm BULFOMTE - T30 HREHT L Z &1
KO . BEOIZTVatDORMEHLETHZENTEHEEZIONTEZ G, BHOMIMIX
R B 30 HIEETET 5,

5 MBERENER
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C — 168 5H 111 54 TRTr U all
D — 226 5H 112 88 TRTr Tl
E — 426 BH 222 98 TRTr Tl
(&%)
AR TIE, WEO 7 U 2 ICHEICHER B ELTWENE I e MRIEL TV D
HOTHY, I ha RITH ) LEFANDZ L THREICHRETE D,

FrBeD M IERYE 25 U5 2 &/ < Mo hoRit i A0 2 BETE - HER T 5 72
EL WAL T aOZHMEPEELT VIR EZEY LT, B0 s U aEHhIc s
TERDERRITERD GNRIp->Te 2 & D, EEROERRRF K OE O &0 TR — sk

C5ZEiFnnh, £3BOTENTH DL LEZZ BT,

Koémoto 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., 85, 67-71.
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BIET A2l U aDRHERROEMIC OV TOHRHE

A 2LV aDEEE KR N DBRRPNIEEZ RO E D hafi LT,

5 [Fik]
A3 (F145 5 XH 140 5) DAARELE I Tant AL EZHIATRRISE, GO
FEON/ DR U7 2258 1 IR0 Sh & 3 linsh i TR TEE L72%. £ 250 BHA M
(K1, 2) NORBH bR LT,

1. MEDHE
ERN I DODREIZHMMTVT, FROREICESF-EHASEAVN-XE,

52m
32m

10 m
7.6 m

15 2. FALEREIOKRES

MERITIE, R 5 KD D, FPEORESEMOTEFOEH L 1 412 1 \LLEFTV,
ZOBIT, ZHEEEDOBRRPEFLTND Z L ZfER LT,

20
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[ R ]

2008 FEIZHENICZMES | (RO B Al Lo, RO ENHR SN, £D
%, 2012 FEICHIZ BN L CRRZ# T3 2 £ T, MlEO P CRUEIROZ DRI
AL TND Z EE, FIC 1L RSN, 7eds, MENICIE, TERMEETHD
SERONFHITAER L TE LT, ZHEENHE SN IR BBIEIN TR,

[#%:]
RRBRTHOLNIAERIT, VA 2 &7 U aDZMEEL O OBRRITIEERH Y | iR
RMED VR THATHLAEFTEDLZEEZRL TS, ENTOREL LT, BE
(1927) AFs£T, A - K (1939) N F £ T, TRENRMAEE OFERZ A LT
Wh, TOZEMBL, BA 3L T U DR O DBRRITITIEIEDR & 5 2 L 3
TE D,

IWEmMEf (1929) F&EEHBEOLZR. AR SMERE, 21, 59-64.
R ER « RIGIEE (1939) & EFEE OLZHRBICEE T, KEEM, 394, 71-82.
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30

35

RIS BARRICBITAIA 2L 7 U aDRMEE—ROAEFREDICHET 2HE

HA DDA ARENSRINCAE L TY T and Ak & R U, A oL h WL
L7 a O AAED ATHEEIC ST, RN TOBE T, RERNRNT & [ %%
FERER SN TR E NS IER G 572, 22T, BRI DTN 2 A L LTS
— OB A il L. 7 B4 D TRV A BaE LTz,

(A7 1]

FENZAFFEBRREIE N R - R PEEBITR G e OB NI . tho St H BB T4E
B LTWDRMBOIE L ETITRMNS 2m BN -, B4 = (H 137 %5 X3 146 5)
&7 U (BEBRHOROETRM) & ORMES ROPH LS Rz i L7z, 20 HRRERIC
WM O ZTE LN OEL | T OB L THRPHMOAEL A LT,

[ R ]

2014 4 5 HIZ 3 HETERE 150 BHOZHER — RO LS i & St O 3 BT Lz, 7
HEIITAEFEEIBIE SN <720 | RAEAIC 23 AZICHEGR L72BRITIE, Shlibi b
PO LRI T,

2015 4 6 A2 3 A THFF 626 A, 2015 4 8 HIT 3 H#IT 2,338 BHD AZHER — R OW#L
B i A S5 2 m BEALTZ MU SRR L7z, £ 0% OBIE TIIAEFFERIIBEINT. &
BT 19~21 HRRICHERR L72BRICH . Shih - i & ISR bR oTz,

[B%]

A ADAAGRPEN T T adDF AR & RR U CHEEINT 25T & L CalietEn d
LOEHEEREOHTH Y W bsh b Z Him kil L7 E T F 2 H/E L b, IA
DA ARKHR 5 AN EBREN CTEINT 5 O L IZIEFE ORI LS B % fifi LT b il E TAEAF
TAHZENRL, AHFOFREREZFEOLT-OICH A TELRICHKHA L THEL N7 2 &
o, EEREISHILTA 2D AZARRIMNIH T, RICHEBFICE VT T L2 L2
PMEL T U anF AR ERR LT E LT, RME —RDEAFT 2 rTeEM: 3D TR
WwWeEEZ N5,

B, MECTORE BIRT) CREEE NPV EFATRECThHo72Z &b, SEOM=E
N CTOFIETHEFTERPoT2DIE, WENICHFEL TORWEHEOMAFIC L L EE
ks borifEEEND,

Koémoto 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., 85, 67-71.
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BEE9 HA 2l U aDRYEFE—ROF AR RO KE B HERR
(ERoVFBI= D = IELAEE)
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B 10 HBOBETOEERS
(ER&VEBIZ D = IELAED)

90



A1 A= FF 23 FOEERS
(EBSVRBIZ D FIELNEE)
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B 12 BEFEACHWEANSA—TFZI RRBEL TRV L ORER

[5ik]

Gio R (EMSARMERATEE X 17 2) OB IR A 2 (KH25 R#) OS5
g OB EERIR 57 7 5 DNA Z i L, 0.5 ug 28 L LT, KOD-plus & T
30 %A 7LD PCR ATV, BsEER B s FO— 2R L7z, IR LRI 720, ~v
IN—=T T A REEPERIR L CTEHRLE L7 PCR ©1T-72, PCR X 50 ul DGR TITU,
ZDIHS ul & 1%7 e —AF LV CERKE LT,

TIA 7 —OEFIEEINILL T DO LB,

pig-TP4868U25: 5°-TATATCCCAAACAAGCCAAGTAAGT-3’
pig-TP53941.23: 5°-CCACCTATTCGTCTTCCTACTGC-3’

(5 R ]

I HA 247 7 A2 1 2 B —0 piggyBac IR BIA T MFAINTWDH &5 &
A ) 505 pglliSNTH~IN—T T2 ROEIFK 6 pg £ 725, PCR DFfER,
KoLy, PREINDVHA X (550bp) D/ RN, ~AR—TF 23 R 04pg 1D bR
HT&7m—F, KRBIEFHBRZ A 2D ) A DNAO0S pg PHITBHE SN oz b
NH, KB A I~ =TT 2 ROBFIDRFET L TV 2 & D RERR
T&7,

M 1 2 3 4 5 6

5,000 —
2,000 —
1,000 —
650 —
500 —
300 —
M D DFEY—H—
1 . AJL/S—DNA 400ng ($14 34/ LsDNAO.5 ug TD 7x10* 3 E—43248)
2 : A~JL/S—DNA 4ng (700 aE—%)
3 : A~JL/S—DNA 40pg (7a3E—%)
4 : AJWI—DNA 04pg (0.073E—%)
5,6 : KH25 4/ Ly DNA 0.5 ug (5 & 6 [FAIEK)
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B 13 BASNIEROBRMBREMKI 1 2 ©—FET D I L ORER

[5ik]

BRI X A = (KH25) ELIEBIE I 14 = (B/C) LD Filc, BB
ZAA 7 (A/C) ZRLAZAR LT, KR TOLBELMNT L7z, RLAERIE3 X7 () (12
DNWTATV, 4D 2 HE~3 HEIZK 70 8% 7 X L@ TEE LTz, SETE, [
ZERWT, SR AR OM & Hi & 2 XR) L, Pk L7k S EERNIZ S A DNA Zfih
ML oA TIEAB—a v EfToT,

77 5 DNA 2 pg) #ZHlREESE Sall THILL7=DBH, 08%7 H v —AF )L CERUKE)
ZATW, A B AT LY Hybond-N+HIZ N7 VA7 57— Uiz, 7'r—71%, AMEHEEY
B EF O 14 12”73 K 9 1T piggBac R FIZERE L, PCR TIER L7z, 74 ~v—Di&
FEEANILLT O LB ThH D,

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

5517z PCR EW % AlkPhos Direct Kit (GE ~/V A7 7 4#8) ZHAWTZ -~ L, CDP-
Star #3H & LTS TR L7e, 7eds, 77 A I R Z —pBac[3xP3-DsRed2afm] (6.5
kb) ZHIFREESR Ascl TUIKT L CARY T 4 7 ar ha— b L=,

[FE 2]

TN TV EA B =3 TRy RBRBH SIS BPEEAR & B S 2B E s
ER1LIZHBELT=Z s, BASH B HITRER Bl 2 —FfASR TS L
HEE Sz,

Z
; X 1 X 3
|E~“ IR i A =]
(kb)
12.0 =
6.0 =
4.0 =
2.0 =

93



W X 3 5 PP E AR YRRt E AR

1 18 19
2 21 20
3 29 27
G 68 66
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A 14 BASWIEROBEY OEEOFFHARRICKIT DIEOLZENE

[ 5]
A Coehft (G tHAR) ICHET LR D FRAKOBLE ML A4 2 (KR 6 fEK
5 7o) ROIEBLETHEEZ 1A 2 (45 6 KT D) (22T, 5 #nsh OB ARIRN D
J LA DNA ZHIH L. BIER 13 E[EEEICY ) DYoo, TV AP —2 g U E2{To7,

GEED)
MIZRT L DIC. BASNIZBIB TN A 27 ) DMTEEMITHER SN TV D,

KH25 (Gre) HC-EGFP200

\ 200 (JE#A#E%) (Ga12)

KH25 (G1-8)
HC-EGFP CAFE
\<-/ﬁ (A7) (G210)

(kb)
12.0

6.0
4.0

20
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KH25 (G1-8)

HC-EGFP CAE
CAZE x200 x HC-EGFP200
(GEAE#Z) (Gar)

20 =
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AR 15 BA SR OB 8 O fE R & O T ORBROZEME

[7ik]
[l CItRibt (G thAR) (ST 2 8272 2 FHRAROBS HHBZ 71 2 (% 6 f@{k7 D)
5 &, FREHNCEE LIoIERE B2 A =2 (% 6 (81K T D) 12T, 5 g D%
SABRH 642 RNA Z il L T EGFP BinF Z i+ % RT-PCR 17> 72, RNA [ZIZNZH 1
pg ToEHV, W EEEZE AMV Reverse Transcriptase XL (% 7 7 /31 ) |2 X - T cDNA
EARL. ZDIHD 204550 1 28 L LT ExTaqHS (¥ 5 7 /34 %) TPCR #{T- 72,
7T A ISR AR E R OX 14 12 [RT-PCR O#iH] & L THRL TWDHES
10 DZEMEIETLHEIICHEL, ZOEERINILL TO LB Th D,
ks35: 5~ ACGACGGCAACTACAAGACC-3’
ks248: 5’-GAACTCCAGCAGGACCATGTGAT-3’

PCRIF 10 pul DISFHTITV, £DHIHD 3 pul % 2%7 v —A 57 )L CERKE LT,
15
F72, R-PCR DRV T 4 7 ar bua— b LT, rmpddiEfas (VARY—bx 2 _7 8k
faf. 77%va %S NM 001098282) O PCR HiT-72, rpdd s DT T A ~—D
WRERANILLTO LB Y TH D,

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

[ AR
KD EBY, THEINDLYA X (365bp) D EGFP i&{sF? PCR EMN, EinTHH 2 7
25 A 2T _XCCRBECHRB S, —7, BRI B 7 2 Tt Sk noie, £z,
rpd9 BTV T IOMERD S LIEIE Xz 276 bp), Z O Z E D, ARIOHFFEIZHW
LR FHMZ 1 A 2 RFTIE, BABBFRLZERNCTHEELL TWD Z ERHERTE T,
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HC-EGFP200 ¥
200 (FEfA#EZ) (Ga-12) %

e e — 300

(bp)
850

— 300
=— 200

HC-EGFP <°AJ£T|"
CAFE GEf#LZ) (G2-10) 4

98



HC-EGFP CAZE
CAE x200 x HC-EGFP200 T
(FEMA %) (Gan1) 4
I

(bp)

— 600
__400
= 300
- 100

(bp)

_ 850
— 500

- 300
= 200
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B 16 ShHAREO LB

[ 7]

B2 DA o L IEBEHIZ A 22O T, B 1% K O R 1 O FGEERIT D %
HO(GE®E) OREZHIE L, BRI T LY & Uiz (AR ENMmE X
17 D Gaa),

Bz A = HC-EGFP < A % XHC-EGFP 200
KR & 72 B IR A X A =2 < AE X200

FHLESZ ORI TIE, 1 DORBIHEEOS R (X)) 2F O TREZHIIE L, 7
L L72IR D% a 25 % THhHR O L LT, 1 b2 OREZFHE Lz, BE iz 12
IZOWTIE 3K, FEEEFRIRZ T A 22OV TIE 4 X 2 5 L7z,

2EEBIZOVWTIL, 20 HZ £ LD THRELZREL, 1LV OERELZFHFE L, Zh
% R TFHBZ A 3 ROERIG TR A 22HOWT, 2R 12 BT L
77

3EEBLBEICOW T, 1HTOOEREL, BISFHEBZ T A = LIRS /IR T A
I ZNEI 40 BT OME LT,

GRS
R BieE® 2 ot & 3 it & 4 e & 5 fnit &
HC-EGFP CAF 0.355 4.52 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
10.0201 10.142 14.74 £14.9 +102

(BT - mg, V) AR YE(R 22)

W OERBICEB W TS, Bz A o L IR A 2 TREFFRRE
BENb-oT WRETP < 0.05),
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BT 17T BEROREEEDLE

[J5i]
BARFHAHAR 0 A = L IR IR X T A 2 OIS 200 BT D2 oW T, HERSY (1
5 linAb 3 ) & NLEEFC, HHES (45 Z2RETHET L, o Q2L ER
1 DOz TG e E 2 ROIZIER i) 2OV T, Wl (WS OloOES) &iE
H (B O & PR A RN ES) M L7z, HEREIIL T LB & L (WS
RV BRI 17 @ Gas) o

10 Bl A =2 HC-EGFP < A% XHC-EGFP 200
SR & 72 B IR s A X A =2 < AUE X200

(2R
7+ R AR
R % WE WEE B WE wEE
HC-EGFP CAZE 77 1.66 0.294 90 213 0.301
x HC-EGFP 200 +0.122 +0.0334 +0.194 +0.0482
CAF x200 90 1.83 0.436 89 2.28 0.459
+0.108 +0.0274 +0.162 +0.0317

(RAE & R ERI AL « g, PR HARYER )
15
i R OVl DTS DD T BB S R T A TR L B IR R R X A
2LV H/hShoTz (Welch @ t fET P<0.001),
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20

B 18 M bAE ol

[ 7]

B DA o LIEBEAHI A 22O T, ZREIND 5 B b+ 5 E|
BTHHIBEZR U, MECRFEIILL T O L B0 & Lis (EMSHEEREREmE X
17 D Ga),

Bz A = HC-EGFP < A % XHC-EGFP 200
KR & 72 B IR A X A =2 < AE X200

2B, REHEIN & 1T, ZREINEEAT OB O AR AN, JEIN & 1F, ARSI
UTemIRFSAEDNHE F 22 Do T2 IR, fEFSEIF & 13, I3 A CHHMERTOSh 23T TR X
DRRE (eH) (TR0 72 E L 22D o T2BRD Z & 25 5, I D 5 L AZKEINLIS &
SRR E LTz,

[
=R ‘ = B
XS B ATIES YAE

hE CATEYS (%)

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

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

LA (MEINE) 7 (B0 — (RSEIE)) & LTHRILTRD

B A a L IR A 2L ORIT, BB ICHEEEITRED NG
Motz (IA ZFRKETP=0.90),
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BIES 19 SRR O L

[J7i:]
Bz A o L IEE T2 A a0 bt 200 BET DI oW T, MR (1
5 WD 3 fim) FTIER 600 AT D& N TEIENT, HEH (4 - 5#m) 1% 400 BHA RIETHF
L. Wi A& L, BRI T L B0 & L EMS MBS mE X 17

O) G4—5) o
Bz A 2 HC-EGFP < A F XHC-EGFP 200
10 xR & 72 2368 In TR 2 A = < AE X200

B, T TR & X, ML LS RIS RO 21T - T b B O BRAGIZ
ST ZIF LT 5 ETOHEEE O,

15 [F5H]
IR AR
Rifft s R HEBREAR (B) s A HREAR (B)
HC-EGFP CAZE 84 24.0+1.58 97 24.1%+1.35
x HC-EGFP 200
CAE x200 98 25.1+0.922 93 25.2+0.870

W An R 2 A 2 XM & B IZFEE S TR 2 A 2SR TE IR N o 7
(Brunner-Munzel £ & T P < 0.001),

20
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B 20 ‘EREO LR

[51£]

AR 2 A 2 LI R X 7 A 2T oW T, HEEW (1L#» S 3 ) & AT
5 BT, HLEH 4-5#) ARFETHEE L, 4 s CHEHE%E 400 SHIZEA X THE L,

Wi 2 A o T EAREL (REMZR R0 2R L7z, MR 4 R CHl > o ERiE s L

7o HEARMIZLTO LB & Lie EMSZERIEREEE X 17 O Gaa),

Bz A 2 HC-EGFP < A £ XHC-EGFP 200
10 xR & 722368 In T 2 A = < AE X200

[#5 5]

4 . ] ES
EX5 EmER

EEHR (%)

HC-EGFP CAE
400 396 99.0

x HC-EGFP 200

CAFE x200 400 395 98.8

B A o LI Z A a L DT, BERRICABEZEITRO bLemn
15 o772 (WA “FEMRETP=097),

B, WElES o - AKICONTIE, B CORT 2R LT,
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B 21 ShOITEID LLER

[J7ik]
150 cm MU DD FIT, 20 em TOM A~ T 55X 6 ¥ THEEF 30 HDOREZDTF, £
5 ZIZ. 52 HADOI A agihz 1T OAGF 30 BHE <, BN D=5 hizidE LE
FEFENTEL, TOEE 1I6RHKEL., ZNENDOHIA aAPTLOLFHNE ED L HVD
EEEAZ BB Lo a2 fisk T 5, BRI O LY & Lie (SRR BRI &
17 @ Gaa),

10 Bz b A = HC-EGFP < A% XHC-EGFP 200
SR & 72 B IR A X A =2 A E X200
(#5251

BEhEREE O P (MRS 13, B2 74 2 T94cm (£54cm), FEBLET
15 #HAX A 23 T9.6cm (£50cm) THOH ., EIBOLN2oT2 CRETP=087), %
-, BEIEEEAZ 4em T DE A RN TAZETETROL I TR T,

14 -
B HC-EGFPS A/E X HC-EGFP 200

O<AE X200

(i)

12 -

10 -

ol 1 N

0~4 4~8 8~12 12~16 16~20 20~24
(cm)
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BIES 22 PEIREL D bk

[J7i:]

BAGFHHAZ A 2 L IEBEFHBZ A 2 FNFN21 AT DD A A AR « B X
W th, 19 em OFFEOROF I 1 BATOET 24 REfALE L CREIN S, £ 2
NOFEINEATHE LT, B FITIUTO LY & Lr (WS ETmE X170
G42)o

Bz A 2 HC-EGFP < A F XxHC-EGFP 200
SR & 72 B IR A X A =2 < AE X200
(#5251

B A 2055 280303 BOEE 41 ) LAPEIFL CTWRhoTo7o8,
NEHEFP DRz, 1IN ) OPESEIILL T O LB Lie o7,

&g T IRERE
HC-EGFP CAZF
516.4%+102.7
x HC-EGFP 200
CAF x200 645.6+109.2

AR D A 2 DFEINEUIIEEAG A2 I A a DFEINER XL W D 7eino - (FENR7:
W & ARG S L2 t i T P <0.001),
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BIES 23 EEIMTEIO L

[51£]

BB TR Z A 2 EIERR TR T A 2 ZNEN 2 BT DD X A A2 - BIE X
Bk, P19 cm OMTE OO RIZ 1 BT DR T 24 B oE L CEEI S &, I 1 >
FODHFLN S OHEEE ek LTz, HERFITLLTO L B0 & L (EYS BT
X 17 @ Gaa) .

BRI Z T A = HC-EGFP < A % XHC-EGFP 200
X & 70 D IR FAHIR R A A = <A E X200
(5]

BISFHHEZ A 2D 5B 28T H GO L 41 8) LAEIIL TWighoizlzsd, &
NEEHDORW, BB BRI A 2 19 BHEIERE Mz 74 2 21 BEZhEhIC
DNTHILNG 2em Z & OIIOHEGH LT, TRZNOINOREICH T H2E G4 e A K
77 NIRRT ETROL S IZD, Bin iz 1A 2 TIEBE TR I A 212l T
HOMZUTVMZEIZEIN L TV D GERZRW D & 2R 5 & L 7= Mann-Whitney @ U fR7E T
P <0.001),

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

0.200 - O<AZE X200

B 0.150 - M
Z|

= 0.100 -

0.050 -

0.000 - ﬁlﬁ

il DEERE (cm)
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BIES 24 HEMORFERCEFTIZE X DEZED LR

[51£]
MRRATF LT A 2 5 nsh B I3 A BRI L TR E L. 2 a 1%RA L2
5 kifkirtA2EE RN LA (7.5 em ) 12100 g TOAN, 1 RICT7ry a3l — (k) fT
B0 KL HFME L7z (BakBRIXIZOWT 5 i), Tz 20C - BARLOSRMICE S, itk
THTHEFHZMAL, 2 HECH AR LT, —#RN720 OFfFEZHAE Lz, #R
IR AIHEARIFAT > Ty, HECRFIIU T LB & Lz,

10 Bz B A =2 SR & 72 D IEBIn R 1 A =
« HC-EGFP <A F cSAFE
- HC-EGFP 200 - 200
- HC-EGFP < A % X HC-EGFP 200 - < AUFE X200

15 [#55]

RITRT LB, BIFRLM EIMOER L I, BIsFHIAI VA 2L LR 5IFE
(BRI A = & O THRRMFAZRA BRI b Rn-oTz,

1. BERIIHEXLPE

< HE s YA % > % > i
kA X R IER A HEAR A2 FERAHR 2 X &R 2 X D s

(%) tHmEICE D PHE)
HEALER X (B ) 86.7 *+ 6.3
R
SHhFE 92.7 + 4.4 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 F 0.70
90.7 + 1.3
X HC-EGFP 200
R
SHhFE 86.7 + 8.4 0.79
HC-EGFP <A £ 88.0 = 4.5 '
200 93.3 + 5.6
0.085
HC-EGFP 200 87.8 + 925
< AE X200 90.7 = 4.9
HC-EGFP <A F 0.80
91.3 + 1.6

X HC-EGFP 200

20 108



K2 EBIHERLEE

HiE RYE R = FEREH 2 X & AR 2 X 0D LRk

PR (g) tBEICL D PHE)
B (HHEOH) 0.11 *+ 0.018
IR
SAE 0.063 = 0.0075
HC-EGFP < A% 0.072 =+ 0.012 0-28
200 0.069 *= 0.0035
HC-EGFP 200 0.065 + 0.0077 035
<A E X200 0.050 *+ 0.0049
HC-EGFP < A% 0.074
HC-EGEFP 200 0.059 + 0.0071
SAE 0.056 + 0.0071
HC-EGFP < A% 0.062 = 0.010 033
200 0.052 *+ 0.0073
HC-EGFP 200 0.049 + 0.0057 0-45
<A E X200 0.064 * 0.0062
HC-EGFP < A% 0.97
0.064 + 0.010

X HC-EGFP 200
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BIAS 26 HEBMAMICE 2 D RED LR

[J7ik]
BHORAFE Lo A 2 5 g 7o TR A BRI L OMR E L. BIRIC R 23 L7/
5 OF (HEHZEL TW2RWY) IZ 1%DOFEG TRM L7z, ZAUIIEEAK 5 ml 2012 TRl S
. 25°CT 2 MR L, Dk, 5 g #ME L T 45 ml OWEKEIRE LIz, 102~
108 fi5 A BRIK 2 VERK L 72, SRIRBEIZ DV TiE, 102, 103, 104£5ARIK 200 1l ZEAE 9em
V=l D — AR HVE BB L, 25°CT 4 HIMIEE L%, au=—HEHHE
U7z, HEE « BORREIC W T, 104, 105, 1065758 200 pl ZEAE 9 em v —L D
10 PTYG £5#h EIZB®A L, 256°CT4 HIERFE L2th, an=—8Ex#l& L7,

HERHITLLTFDO LB L LT,

BRTHBZ N A = xR & 72 DI 1A =
15 - HC-EGFP <A % RVVES
- HC-EGFP 200 - 200
- HC-EGFP < A% XHC-EGFP 200 - <AE X200
(4]

20  RIIFTEBY ., RIRE EAME « HofE & bIC, BT A 2 & IR LR %R
AR X A = & O TR FRIRABEITRED b ko T,
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Wt 1gdHizv DY FERA A % X L
FRERIX o = R HHAA 2 X D L
(x 106) tBEIZ XA PHE)
HEALERX (HHEDR) 0.12 £ 0.04
SEP SIS
SAhE 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
< AUE X200 1.53+0.76
HC-EGFP <A F 0.49
2.01+0.73
X HC-EGFP 200
£ YIIPN
SAhE 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
< AUE X200 1.77 + 0.55
HC-EGFP <A F 0.22
2.69+0.79

XHC-EGFP 200

11



2. ME - BRE~DR
Wt 1gdHizv DY FERA A % X L
FRERIX o = R HHAA 2 X D L
(x 106) tBEIZ XA PHE)
HEALERX (HHEDR) 0.85+0.44
SEP SIS
SAhE 0.97+0.19
0.30
HC-EGFP <A F 1.50 £ 0.12
200 1.67 £ 0.45
0.92
HC-EGFP 200 1.72 £ 0.73
< AE X200 1.31+0.41
HC-EGFP <A F 2.30+0.39 0.06
X HC-EGFP 200
£ YIIFN
SAhE 3.85+0.53
0.89
HC-EGFP <A F 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 F 0.63 +0.21 0.85

XHC-EGFP 200
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B 26 FREESE XE 23 5 8RB
(EBSVEBIC D EIEAR)
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