HC-EGFP HC-EGFP
200 200 HC-EGFP ><HC-EGFP
200 HC-EGFP ><200 ><HC-EGFP 200
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Most of the summaries and evaluations contained in this report are based on
unpublished proprietary data submitted for registration to the Ministry of
Agriculture, Forestry and Fisheries, Japan. A registration authority outside
of Japan should not grant a registration on the basis of an evaluation unless
it has first received authorization for such use from the owner of the data
submitted to the Ministry of Agriculture, Forestry and Fisheries, Japan or
has received the data on which the summaries are based, either from the
owner of the data or from a second party that has obtained permission from
the owner of the data for this purpose.
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HC-EGFP DsRed2
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G1 200
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http://www.biodic.go.jp/bch/download/Imo/H29.9.22 kaiko apl.pdf
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R L. B TR A R ARG R R

o —HEAE B AKGE R

SR 5H21H

EMOKEERRE. & I & & B
BoE KB R E #&E
K4 ESCHFFERsEIEA
FEHH JRE3E - AL PESERNHS B WIS

HEERE Y/ T &
£ Ar ZWEOIETHEEE3TH 1 &1

AR OW TR 2 Z T oW T s 2 AW OIS ORI & 2 4% o
SRRPEDOMERIZRE T DL 4 RE 2 HOBUEIZ LY, RO LBV HFHELET,



R L. B TR A R ARG R R

BAR L 2 B & OFE [Tk EaOt Z v R BB AR AEEAD A = (HC-EGFP, Bombyx mori)

MEDOLFR

(HC-EGFP <A F (SAFE EORRE% I %EETe, ). HC-EGFP 200
(200 & DOAEHBR A ST, ). HC-EGFP < A % XHC-EGFP 200,
HC-EGFP < A% X200, < A % XHC-EGFP 200)

BAR TR Z EME DR VA 20RO LEZ AL Lz, Ol (3#msh mlILIED b

— AR S DN

DIZRD, UFFLC,) OfHE., @OAEEROINT., @ik
W OPRE . EE & O N 5@ F TICATRET 2174

AR MH 2 B S OB RIS E 72> TR BNSED 2% — M EIC L 2875 2K

— R AF D5 IE

Vo FTo  BNCEDHE=H Y U 7EHEICHKSE HEEICLD
T=X Y T EERT D,




ERR 2. B ARA AR XD AR

RS X B ERREARAEFED A4 2 (HC-EGFP, BombyxmoriL.) (HC-EGFP <A % (CAFE &
DRI EETe,) . HC-EGFP 200 (200 & DR %A Z T, ). HC-EGFP < A ExHC-EGFP 200,
HC-EGFP <A/ E X200, <A % XHC-EGFP200) (AT TABIFHBATA =) Lnd,) OF—FE
EHAFIC L 2B ONWT, AT ZaE (LT TREFEEEHE] LW o,) ZED D,

[ESZATIEBARIE N R - BB U TErtE (LIT TRUERE ] &\ D) 13, AR a5
ANA 2 ZEENEET B0, RBG B A 2OFRICO W TR EEZZb LI FZiE LT,
RBLFHHLR T A T DO ROEF LMW O DR ZITIE S LT HHFFIZOVWTOFREZNE L, K
B HEEEINE > CHENZEFH TE 2 H IR - TRBEHRE L S5, TOREICHTZ> TL, fil
BROMRE LT O Hi R OB S A B EEEICHE SN OEY ThDH 2 & AU ERMAREZITH
FENBIED DWHEZZ T TWD Z L@ 2, Flo. WMEFORAZEDFRIRDLUZOWT, FHEFR
MARFEEZITOEND B E LD LTFE 208 U RIS S8 FESRED 22 16 LT,
PSS, A G T2 A 2 ORI OW TS 2 b LT EICHR L T el o2 it %
EikxE 5,

£, BRI, 7 U ORAERIIET D WA 2V HIBIZ O W TR, KRR BT A =
OEEIFEIC T O 7 U aORAEROREEZIT 9,

(1) ShhoiE

KRBEFHIZ A 2O A E T HERT, @R TIIENEDL LI ERRNVE D | BEXEET
D2 EEICK DR A a i L WESREAWD, B, EES, MER0H5
BN LB 2 NI B D O A B = IS A E T 2B, B CTIIENE LD EN
Wi O, EIRORZRICEORKAE B THER L, VA 2L TOTSEE TN T 5,
(2) oD IE:

AEE TR X T A ORI ERT 283, BRCIIERELL LR BNE S NEfL L
M TELMAUORREL RO, VAR 22 & ZRAE AN DANCHERT 5, WEmiEEICAND
VESE T 2 IHE U 7258 TITV, A2 R IS AN TR0 2 E <0 . BFRZMER LT, ZiEh
WOz EIN T 5, WISEICITRBIEEOER R ZITH, BATIHICHOEE LCBIX, RiEtko
7O ORI EIC M 2 AN D £ CRINEO NIl L35,



Gk 2, H-fEEEHEIC XD EE S

3
(1) fFEKOGROEE LMW DD T2 D%

ABAB TR 2 7 A 2 DR E K O R OERE OO T2 D DEFILLTO®Y &35, 7
B, ABEFHBZ DA 2286EF LT DL, BEEOHAY O, BREDANDSIHE A 258
ET252R7T D, £, KBEFHBRI A 22O T A 2R L KA L TERT 5720, fill
DA 7ML [ IR UM E R CIIAE G TR A a2 E L,

1) fAE=

ABIE TR T A 2O 3 BN HEOINEE THET 28GR (—RNRBRBREOHE

BN ZIUTHT5,) 1 X BN G0 7 T af DR AEZLIETE DX 51T 5700, BEOROD

I 4mm HULFOMARS 2 & UM 25X B35 2 LSRN W RERE & 35,

2) G EFET DR

KRBEAAEBZ A 2 DY M ZFHE T H5aEL, KRS 4mm HLLFOMTEDILL R E, 4
MAEUNRFFCE DMEL T 5 (RN BERFZMER T 28 BERGN ZIUCHTZ5,),
3) WA S DR

ARBEETRIBZ A 2O ERRSELAEME UCIFER & LCHEE#EEZ VS, 2720, D
BOHA R Z K ST 5558F X, 4 mm BELULTOMETE S RO T Tz kS
HTLHTE D,

(2) fAEHOEH

ARG R Z I A 2% 8E L CODEREENDIBRHT BT, EFEE OERSCKRIC T A 23
FELTWRNWZ 28D LA FEES L L HICHRT 5, 72720, ShHhofEF T, fMER
BWHRDOAA DO RRPLEEEITHN TRV AIE N A a DN E2HERETRET 2 LN TE S,
R OEE P R OREOTERTZABTRROYRELFEET 2551, FMEENTHET 20, HF
FENORBIIANTEETHOE=— VEICANTEE L EFEND 30 AREHT 5, £/, fE
EONTHA AOHECH, x5 130G ChRELICHZRT 5,

AL TR Z T A 2 DR % IUHE U 7= 1% OB IS XM 03 7% 5 rlREE 2 2 2 IIFmE T& A,
HEF B X3 25— HE ARSI L OABBFHEBZ A 20FERBLTE=2) 7 (LLF
TREEEE R L)) OFRERND, EEORFICHEERE L CEHETAHIZ LTy, EDY
TaltORMELIET DM TE D EEZONTZ, ZOZ s, N HAL D A ARBRPEID
70 aDFAKRELZRT D L aBIET D70, WA L2k OFEEICHOW TR, WMERIESY
BRI CEHTH2EAIXETHREREZMRL Lz LT, FEEOKR, BEROKHFITFE SN E T
THETEY BrE . NBELDSMNIESEZHOU 50, EEOB DI 4 mm B LU O UL 2 3%
B L7REET, B> COTHTRTBEKRICA > THRET 5 ETEHET D, O, Wb E R
BRIZHWT, ERBOERIEZ AT E/MMH LT 4mm BULFOMTE-T 30 AREET S Z
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Rk 2. O REAT SRS LD EE R
LICRY, BED I U atORMEIET L2 ENTELEEZ NI 06, FHOMMIL L
MH 30 HEETLET 5,

KRBIRFHAHLZ T A 2 2 fE LT RITFR D BB REICOWTIE, M3k > TV D ATRetEIC Bl L,
LLFOWTNNOFIEIC L 0 EET 5,
(1) fABEREZECE ZLIckpEH
FEREZECE- TEHT 2 2 LI2h 0| SERIETICARBI A A 2O R FAEL
THI7Uaph b RRBTHZ L% <, MMEFRETRROMER D, LiiEE OfERIE 2 i F =M
ML T4mm BULTOMTE- T30 AMEHT L LICEY, BEOZ U a3 Loz piik+
HIZENTEDEEBEZ DN, REESEHEICBWTHBERIELZMTES Z LI TEHT L
Al 4mm B TOMTE- T EENDS 30 FEETEIETH 2L L L, OREITLL FOWTH
MOIFIEZ L D,
1) BB LFEEEMNCE LSS, SEEOMMK L TWAESELMTEV., HAY OIZAR
ELAMIAD O 2,
2) WBRIELFTEIMIIEMN L THTE S, fEREZER L -RIL, TORKL B ClER
L. MO A 2 (G EO) BEL TSI bIciigkT 5,
(2) fBEREZMRT 22 LICLDEHR
WBEREZ AT 5 Z LIk | FERETORBE BRI A aZ2fB L, 77 apkh
ERRT DL EBS, REHAERBROM RS, FiED 9 BEE TORMOIEE THRRBET
52 L3 ENETITEHBEREL S TIHRT 22 L1280, BEDZ U a3 &L O EZP Ik
THILLENTE D EEZONT-, REIBFEEHEIZB W CHBEREZ LT 58558103, EENS
9 HBETIZHE TIHDHI L L35, BMHBEIIEEENTIT 2 0, FERELFETEIMIME L
TATH 2 & &T 5, MBEEMME LTI AT, %7272 IO Z (T, B RRLEE o
% CIEMR ORI 2 HH CTHR L THA O A 2 (SRR OM) 3% 5 T8I 2 BT
s

(1) ki () OARTEL

BORICHW D RBIR THHLZ 7 A 2 OFITINFED Y A IR A ICER THIER L, TOHD D
HIZEGEEE (60°C, 24 RFHILL F) F7213mm ((20°C, 24 REFLLE) 12230 T, INEBO I 2 JEJR S
5, HRBEOMBUE I 2 AN -%IT, BHZER L CIENE LMz BN 5, ok, G
BFMHBZ A T O, 120COMRAICIREL FT RN OB EL0R K THY | AE
R HHZ T A 2 OREITIEBE B Z A 2O & 1373 TUBE IS Z L2k b,
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Rk 2. O REAT SRS LD EE R

(2) #RIFOREOE P

AL MR Z T A 2 DR DR T D 5EE 1T, RIS FHIRZ T A = O & 13RO 2 ]
WD Z L&Y RIS D ANTEALHE S O ARSI A T A 2 DI IERISFAAIZ T A =D
WHIRAT 2 Z & 2Bk T 5,
(3) MR olHOE

MEARBITFR D RIELHE S O ARG R R T A 2 OffIE RS & LTt Lgn & o1z, R8I
FAAHAZ D A 2 OMf & 1T TEBL L 72 1T, PEEBEIEMILBEE R (R L TN & L TR
LIRS 5, RIEGIE A DABR A X 7 A 2 DR IEEE X T A 2 DIRIRA LTS 6
T, TRTRERICEREFETEY & U CRAET 5, PEREFEEY & L THREET LI, ERREE
WEBE (v=7=xA b)) 2O ZHbLERET D,

By Y L EHE TSN T ARG TS DA A S LRI T = Y v T
BT BT, ARG TR B A OB AT ESIL TS HIRIZ BT, ARE TR A 2%
ST AEDS ANDTHET, 720Fy oo 7% I RBIC I ELBRLAROREL. 7720
F AR ET DR A RE T 5, 2L, JEHIR T U ao A A iR AR 9Tl A
ENTVDHEIE, ZOFREMND ZLENRTE D,

JRATTEEAE 13, ABUR TR X I A 2 2l OB 5720, KB TH# 2 0 A =2 ORI SN T
RKIEZRZ D LIZFIH LT, KB FHBA N A a0 iz HE—fEAE L L THTT 58 KUK
BIE AR T A T DR O OBARZAT O H LR E LT, ABEFHIRA D A a0 E 2T 5
A, ERRXAF T EEEZE T SELOONMEZITOE L &L L b2, ZOMRZHRESED, &
7o, UREAHE RS EM SN D BE, SRR DRI 2 IRIE T 5, HHEICR W TR, BliE~==27 1%
ERE L7z BT (1) 5. (2) KBETHEEZ DA ao0F ISR, (3) AFRTFHEEHEICLS
27U a L O ILRECI OB TR EOEHFE, (4) SEOHCREOERRILOBEF
e, R EICOWTEHT 5,
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T=XY T

Eﬂl.
i)
T

SRt 5 H21H

K4 ENITZERR SR N3 - RS PERBANF S O erktE
HER A MW WM&
Ear IR ITHBIEG3 TH 1 &1

1 EkH kR OREE
RS M OCEEH T TO@EY TH 5,

St (A

(1) ESIHFFERRSIE N - B FE LRGBS seekss
AE=F ) U THBEICESOWTEMTHE=F ) T OIS, ~=2 T VOVER., EFEE~
D7 xvaETr N7y T OEN, HE LV aDRESELZH YT 5,

(BFoteE 5 HBIE)

(EAA - PRI SO 72 D IEBA7R)

K4

FITIE - Bk

(HfEH)

[ESLAFFERAFEIE NS - R hPE DA & D FEpsAs
AR RERI T ZERMT i B &

[EISLAFFERASEIE N « R0 PE DR S D TEpsAs
A BERER DT ZE AT T

FENZAFFERHSEIE N - B i PESE LTI S I TE Rk A
A BERER AT ZE 0 P

[EISLAFFERAFEIE NS - R0 PE DA & D FEpsAs
A RER AT ZE T T

(2) AEFEH

[EINLAFZEBA R IR AN - R PEE BN SR 7eiktE (LT TIRIIERE) L o.) ORRO T,
TxrEy b Ty T O L R~ OEME YT 5, B, BFE. KE=F Y U7 EEE
IZHED ZRMOKPELTHE - oM RFER SRR RS A RERE R B AR (LUT TEA
KEB R OBREEE ] L)) ICE=2 Y U 7BIGANCRRINT 28 =4 U » 7 EREFIZIB W T,
LT B AEEHEORL BT 5,
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2 E=FVUTOXBRLBRLIBEBEYEOEBEOAH K OIEE
(1) &% : A4 = (Bombyxmori) %7 U = (Bombyx mandarina)
(2) IHH : fpae ¥ o R EEAARAEEN A 2 (HC-EGFP, Bombyxmori) (HC-EGFP < A
(ShFE L ORREHREETe,) . HC-EGFP200 (200 & OAAEL% I Z Fie,) . HC-EGFP <A & X
HC-EGFP 200, HC-EGFP < A% X200, <A F XHC-EGFP 200) (DAF A G L2 I A =2 )
WD) LU al DR CHEER D RTRENE 2 AT DR A G T, )

3 E=FV T EERTDHHH

KBILFHBR A 2 LBHAED T U a b DZHEFE—RPEC L REERH 5 LThIE MEHRD
fAERIEE & BICHERRBIMIH TAAREBRPNEL, WEOIZ TVaDAd AR ERZRE LT BT, f
BRI EERT T BT I DL U 72 M — RO LS B 23T < O F BN ENE L7258 0
EZoND, ZOZENDL, KL DA TIOWRBEIRD 7 U a b ORHEIKOREEZ T =
2V 7T LG E LTE, KBE B A a%2E LB OEERENBIMNCHE IS
T (LA TEREREHAEGIT] & D,) ICHET 2RMUIRMBRE L T\ D, ks, ABETH
B2 A ADFEBICH Tz UL, FEEASIC L 2MEEEHE CLF HESEE Svo,) I
BWT, SAEREOEMZRL T, MFERET TOZ UV atoRRE<Z L L LTINS,

AR L. T OB RFIAANC, AR T 7 A 2 ORI O TR Z R D LH & i@
T, RBETHIEX A 226E L LD LT 25 BFEORBRGRNICIEREL, 203 <To
BITCBWCE=X Vv 7 E2FEMT 5, 72720, 77U aoLEBRHESEORFHZRMAICESX, 7
VapER L TWRWNWEEZ LNHHIBTHE T 25613, RE=2V L ZFHEEDID (1) I
EDDE=Z Y T EREEOIERLDOBEIC, Tkt OB 5SS 2B E 2. BMKES K OB
Lo b, £=2 Y 7 2 Ef T DHPTIIIRE LRV,

4 E=F YU TEERTDIBENCBIT DRE L 25 FABEMEDO LR UIAET DRI
(1) A=

HA 3O HRBEECRIT 5 BOBEIT2R,
(2) 7Ua

7 U2k, HAREANTIEAEEE, AN, WE, JUNZam L, BERIE M 7508 ETT, K
B AR COABRERITRV, ST VOELZER L, FEZT TR, WK UBRBEAELT
WHIFAERT D RN D D, A7 UNEET D120 PR AEFTE D5 DITENSIKIZHT
TThY., IICHAT D, BOFBAERIIHIKIC L > TENMIH L O, KETS HTaNG
12 ARAIETT, EBRHITIIIN IV EWHIR & 725,
(3) A z2& 7 U apHHEEK

FAED I U aLMITBNT, IA 23l 7 U adZHEEOAEROBME LR,
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5 E=%VJr70HM

ARBIEFHBA DA 2 LB ED 7 U a3 & OB —AROANAE LD RN H 5 &3 hudl &
BAR AR T A DA AR BINTHEL, BED I U adAd AR & 2R Lz BT, ERT
SITINNAZL T, BFRITIE L7 SR —ROBHE PR L7 a &2 bhd, 20
e RBIG IR A aDEEIRL 7 U a3 L OEROREEELE=2 1 7T 5 HIH
ELTIE, KBTI N A 22 8E LI BEN O L, AR IR D A 2O E &2/ T
L7ZBFEELETLET D,

6 EHRH, HEZOMOE=FY T DHE W
(1) FEHMRFH]

F=Z Y 7 OERBHEIL, =2V 2L LG E2IZZ DL TO Y U a AR
OFEAREFIZE ST, JFHIE LT, BRI L= E 07 U a3k iz 72 2 R o 2 358 R R
MO2DAMREE L, Z7UDAEFELMEL T, KAE=F V) U 7FEEDID (1) TR
PERRT 28 =4 1 UV FERMEHEICBWTED D,

(2) FEhasase
JFANE LT, 1HAMICIEOEETY20®y T v 728l L BEoFREL1T 9,
(3) =2V 70kik
1) Z7=m%2r 7 vy 7OMKEIUTOEY &35,
Q7 xzu®r b7 v 7 OREE
ZxrEy b7y 7OMEEL RRORBRETREFIIHKOICHOONDIMEXNT v 7 (&
I AfeF, SE T v TR L) T 5,
@51
JFRIE LT, A LitE7=m®y (RrbEa—u) 1lmg 2 ML Axy v 7 & A0
% (Yukuhiro et al., 2017),
2) 7xuaEy b7y T EHFRET DEHTORE
TxuE®y N Ty T ERETDHINL. ABLE TR A a2 HE T D EES & a0 LT,
LUF OREAEIZIE S TR SR E L, =4V 7 EREHEICTHET D,
O7xutr b7y 7ORER
Tty b7y T EHETHIESIZ03 ~ 23m OHPAL TS (Yukuhiro etal., 2017),
@7 vty b7 v T OERBELT
BWAED 7 T a (AR L ORMEOAREMEIL, BAE MM A A = (X ARLH) OfERK
ISR IVIASA, UL LG EITEE SN D, L LG, 7 U a &R LEINNT

W =k V) T OFEOFHMCONTIL, BIROSEER (PR 29 4 2 /1 14 BAEM SRR S
iR RO B SER) 1ROV TED T,
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DIYBZIINSME LSRR AETTE LTH, BEIREIDNZ LW, = &R DFMITT2ED
O, AT D LT LV, £ T, B0, HEEAREAET D T IIEE O ATHE
PED & D DIFEN BRI IR bITWVEBIII L AR BE L 2B G Th D LEZXONDL Z &
b, 7=nEr Ty FERET LA, FAIE LT, SFREHEBISITT X TIZoWNT,
Z OB EREHERIGIT Z L IR I W EB AT L 512, R 30mUNIZ4 Iprk L, b L
B PRGOS N IS S DS 72 WG A 1T, YA B BRI T 2 BT X 512, 2R 30
m ANIZ 4 T e $ 5, 3R, E=X VU 72 E T 285 2 LICE=4 1 v 7 FEEFEEIC
BWTED D, 7272 L, EEREHERISITR O 30 m L FTh 256813 1 DOfFEE
BRI E T4, 2B, =4V U 7 FERBEFEICB W CTED 2 BN, [KELFHFIZLY
TrxaEY N7y T OMGRIRRENREE L 2ot GE, FIET 2 u® s N T v IRLEAEIT
T TE R oA, ZOEITH LS RESHTELLE L TE=X U v 7 ZfkT 5,
3) 7zuEr b7 v SO
7 xrEy b7y TIIEPEENLERERE L, =2 ) 7 B FET D AEEFRITEMNT D,
T2 Ty TR AERII 7 2w Ty T AL, BN L7 2 b
Z v 7% R I A D,
4) [ER L7277 =aEr T v T OHE
HPEHEDORMN SN T 20Ty N T v T EZIT B T BN, SNz U aoEk
wRlik L7 BT, MBS A 2 L DR R TH D LB DIIERIZHOWT, HiIHtD
BV ADNA Z W PCR XUXY ) AP HF g T HEAB—2a U &(TH LT, Kl
a2 1A 2NDEAN LB F2 R ORETH L2008 5 02 fET 5,
7 EB=H )V TREROBTHIE
T U723 — R OERE L . 20 5 HELGEREORE D3RS S AV BIRED . ABIS T
Wz A aDFE—FEHFICLD 7 TV abORMOREL ST 5,
8 BEMWKERERUVREKE~DRFBROMEFiE
B )7 EFER LB T ARETIZ, BIROBERITHE ., BAMOKESR K OBREEA 16 L

HEAT O,

9 TOMMEREEH
(1) E=%V v 7 EhEEEDIER

T=H VT OERICYE > T, T=F U v P2 EfiT HEES, T=4 ) v 72 ET 58
FTOREM (BRI ERS M HHIK) . 722 EYy T v T OBRBEITOZEM (5 RS
& DOBARD Gy H B I SO EX D) | FERERE, FIESZ £ LDt =4 ) vV ERBEHEEZ ED D, £
=4V v 7 EREREIL, FESEETED D7 U aOREAERHOMAR R, BHORm R, #
FETICEN LT =4 U > 7 O R K OVEM SRR ETHIR T2 B BBl O3k B o
EFRZEE A, BWKEER R OBRESR LH#EO L, BEOE=2 ) o ZHBAN/ERT 2 b D L
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T5,
(2) BE=4V 7 &ET HAEEE~DOFRLE

SRR 1L, B2 ) U VR FEMT HDAEEFRITH L, T x2aETr b T v T OREES EIHEE A~
EAOTFIEICONWT, FIEEZ/R LT, =4 U v 7RI ET S,
(3) =&Y L 73EOREL

AR R E 2. BWOKER M OBREE Lo L, BEISCTAE=4 ) » 7EtEEL R
ETbDLET D,
(4) F=2V v IHBRDONFE

FEE DB IR Y RIS AT ARFIE 2 b T2 TSR H H L BEZ b D ERERE, £=4 U
T ORERAENFHT D

(2% 3CHR)

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 ALl T aDZHEFR—-REORT U adA X H

THEE R OA AR (AF 18mm ) 1327 U a4 A5 H (KK 14mm L) (ZH~TRER
WCREWZ & TEEHR RN &, RENRENT LEND, IMNBEEBNORGICXKNT HZ LN TE
Do

DA ZZNERAN D
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IR
HLEEEEOF O D Hik

1. PCRIZ k23

PCR IZ LV, EGFP #E{nt &1 DsRed2 BinF DAL AT S5, e LT, MRET 7 F
A3 EfEFEHB L L2 PCR b EfiT 5, £72, WTFhOBEEFICONTH, B E LT, AEfET
KLz 7 A B L7247/ 5 DNA % V= PCR & FEid 5,

2. I LAV TNEA =2 g K DHHE

G E RN T 57007 1 —713 piggyBac R IZG%E L, PCRIZK WIEKT 5, 7/ L9-H
NATVEAE—varOe LT, KRR T A anbit L7z / 2 DNA 2 v 5,
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BilZ
T Y SRR e

JEMOKEERTHE « KR RELEEHRE
BB AN R B AR

K4 (4F5)
ERT

RS T EEARESRAEES A 2 (HC-EGFP, Bombyx mori) (HC-EGFP <A F (SAE &
DRI Z G Te,) . HC-EGFP 200 (200 & D4R %R Z & Te,) . HC-EGFP < A % XHC-EGFP 200,
HC-EGFP <A % X200, <A % XHC-EGFP200) (LLF IABIZFAHIEZ A 2] LvD,) DO
FEHRRBICESCE=2Y V7 OREELUTICHELE T,
HH N
1. FEHEAH]

2. FHARE
3. FERESIT
4. PMEHE
5. BRATRG F
() A3l TaDRHEE—

& (akh) offEsE
Q) ARBLRTHEEZ A 2L

U 3 OAHEEAR (Rh) O

HEREL
(3) 7 U= (Fh) ORETREL
4) T=HX Y > TR O

ES
6. Z DA
e
s 72T Ty TORBEMNMESL, 7 =0T b7y TOSHROGES, EEEE 2R 5,
- FLETEE 25 H 5 5EATIE. B E VWO S,

ZEEE Ok 29 4 2 H 14 R AWM SERIEERHI RS 2 B Ry P2 &R
(RFERT —F 2 EZ 7o DS )
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SRt 5 H21H

K4 ENITZERR SR N3 - RS PERBANF S O FerktE
HER A MW WM&
Ear IR ITHBIEG3 TH 1 &1

A RO KGRZ 5 L QW Dfkdt & X BE AR EEN A = (HC-EGFP, Bombyx
moriL.) (HC-EGFP <A F (A & DOZRENRZ GTe,) . HC-EGFP200 (200 & DR #RZ T, ) |
HC-EGFP < A % xHC-EGFP200, HC-EGFP < A % X200, <A % XHC-EGFP200) (BAF A =11
Wz A3 EWH,) OFE—FEFEHEICBNT, EMZEERERNETI2BZ20RH 5 RO LN
GRS B R LT 5720, UTO#HEEZHRL 2L LT 5,
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L KELABOLORMTE A ETREAN R, BRRE T CRREDHBEN LT Z5FD
BNk TWd, IR OAEFHIMIT, b RWRHET 15 B & O®ERH D (K E5| 2010),
¥, 7V aAOIEARMFHEICOWTIRNR 1 228,

7 AERNXITAEEFREREREOSMF

HRITREDO LA TR U THE L BRI 0B & - Bk Z21Tb R (AATARFE1992),

A 2 DOAELFATRE/L IR LRI TR ERIC L > TR DN, BB 7T~40CTH Y, FHA
BB TE 501X 20~30CTh D (@M., 1979), WEIL, @1 X5 LWREMEDRIE LT
K70, RTED LRENENCT K RD, o, 1 BTEHZENPLEELL, 5 TIEHHRRE
DFEBEBREEN LD, WTHIUZ LT H, 90%LL EX° 50% LA T OMEIXAFICAE Y Th D (faH.,
1979) . FIE OIEGRAFITAET ORIV L, BT 16 FFfH, BT 8 FFMRREICT 2D kv (18
M. 1979),

A TIEANCEN TEBCANTHE SN TN S, FMBERGT, FEOH LRI X -
T D, ZOBRERFE T, RSB m bk, EIH 10em OF#EZ AT, vz EE
DY (4F) EH5EZATREMELZITo TS (M9), BEBFZCHELMET 556, WERS
T D720, FERBIITEELT D2 LTy, BREFTO | BIOFEEIE 10 HEREN
WEEITES, KB BERZE I 1 B 30 HHEREEFRE T 26 bH 5, MEICtE->TAEL
DAL E DB RE O ®IT, FEBMSCEHSIC L o THEBHT 273, 12,000 HAfFE L7235
Ay 400 kg FREERA U B,

B9 HRICKDZHAIDKEFHFTRDEHRDH
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A 2L B OEEME IO TR, ] (FH) B RoTHHBTET, EORVELRTHE
BTX5, & xiE, /MR- E (1960) 1 X, 1 ZEFLMBOBRRE (S20RHER) K
% BN T B S T O TENEDE 2 TV B 08, EIEN ORI OSMIHhRI D Z L1
erole, £, WOHBEN NN TZD, RICBEAOEBHZY R ZENTH, BFEICLVESIC
BT T5, 20D, DA g mN ANMICEBR IR VEIMCHD &, A D2 ENRTE T,
HBHTDHZENTER,

SO BARICHIZ TERLT D AT (AEW]) ICIXBER &1L L TITEINE RS2 . Eh~0B
AT D08, ReSOAREWEEL Z ENTEHRBICRET L L, T TBEIZHD T
BT 5, BEBRFE T, M 1ESICKYONHE (F50) 22508 LcmisRIcs iz
BOETHMAESE DL HFIER RN THL (K10),

X 10. [EIERFEDH

EZPONA IYPRALAIZHBHT S TNEHTHAEET 5, ChhMig
YIRENDZEITEY, A AV LERITHFICHFAL, | REIC1ET D%
%,

WH OBBBEFICB VT OBM T T 2720 E T2 2 L1322y, £z, MET 5
AA ADIFE A EITERO R AR L TED —RMEETHY ., —ROBEBEZENE HME (7
fLE) 75 Z L3V BEEZ CTHRBEELIEDZ L1370, BEG AT S/,
S B A AHERF L CREIRFT 27201 R T5% Chizig (BURE T2 s E 52 8) Shadie
B, T OMETERBIZ AR DN TR TR & &2 D, RBEITHEH D0, R BB K
B L TWA Z IV REZENTE T, M2 HWTHITT 52 L TBET 5,

A a0 dIE, AHOEHEIPMTERPRWVISMNIE SIS &, HA&EEIDH T ERRWTED,
BETHL IV VICEGET D ENTERWVWEB 2 bND, Flo, BWERTHL 7V addh &k
720 | BREROTODRERHZ RNTEY | RIS TRV Z &b TET, BHE - Mis
ERD B THIET 5 2 & TRICIRET 2178 b b e 2 & L b | BRORBITHNI
BEIND (AL, 2014), B CAHARERAELCTH, REZ LB TERWZD, BENZHHTIC
WD ARARBUCEET H 2 ENTET | AARBRECTHHLNZT VEICHREIND Z L%
D=, R - EITHMENF LA LR (A, 2014),

B, 7V aERXIIAEBFAREREE OSSOV TITRIR 1 250,
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VA

—

MEMEIIFESE

FRESUTHETE DR

A NIZHET K> THEUTIIN O RAET DA EIT I,

Wi & OPUL (R OFA) (TFATHICk & 5 (Fk, 1982), BEMESCEROT-OIIH A =
ZAZRL U CONZ AR D BRI, PUE L 7o ERER R 2 PRl 0 9 BICZR SH, FENBFFNTHIT T
FEINSH® D,

AZRHTFFIELIEEE, BHOT7 zvE2 b7 xvn®y (RrEa—u) 2RI
B LA R R ETFHE T 5, HBITHES BICREZ LD TERWeD, T = v T &2 &
L7e A ARHITHRNT A R AR, P U7 ERER 2 —FEIC AR AN TR & AR
HUI7Z7E BT 2 v 2B LT A ARRICESL L CRRB AT 5, RPN LTeT
IHERNZB N E DSETXT 2R L TRB<BEALH D,

RRAERRE R S E kT, NBmcHIE (ML T52 L) L, EINHOKD LIC X Aph
ZEWTHEINZHGSE S, EINIFIZERT CICHELILAELH LN, £ OGEAETIE, BN
W< 72D HUBBICHREE E 705 UNR D, 1962; EikL, 1969), HIEh D A AL BIZFEIIH OO
FERBERNOZOMICINZ AT E SETHEIIT 5, A ARH 1 BHOEINEITIS I L2 500 {ER[#
Th D (FR. 1995), 7d, EBH OFRRRE TOMIAEPEZ IV T AL 0 R% T35 i 4 Hotg
SHTHHZ T 72 B BIEB R,

ROIRIRVEIZ, BARIRAET 1 IC 1 B LA D RS TIMRIRT 2 1 (kMERHE, 2 [
& AR 2L ORIR L 22 THHMR 2 3 0 3R 2EMSRIE DS & D (H AT R 21992)
BUTE, WIAEPEDTZDIZEE SN D DI VMR UL 2 (MR TH D, 1 PHERFES 2 (kiR
HI B SO DO RERE OFHL, REER EIC X - T, ML 2 A BMICHIETRETH 5,
—EWIM LA B RARAT L7 ARIRIN 2 25C CHRRT 5 &, 10~14 HEIFEE b4 5, FERIREP
VEPE T % 10~14 HHFE T T 5.

TG TIEEHLIMNHEARENRE DL ENHY . REBD A AR FEIN LT RS RE I & s
L7ZFRA T, 10 ISP L7z 2 AR HE 150 SESEEDR L7249 49,800 EOARZAEINE HIRD F F
HE Lo & 2 AT 132 80 (0.27%) 2L L7210, 6 AIZIE L7z A ARk 621 BADSEEIN L
729 120,000 fEOARZAEIFZ HIRO F FhgE Lz & Z ABHFEIC 22 51 (0.018%) 230F b L 7=
WEINTWD (IR, 1934),

A NIZ LD THEHEICEENLINTZRRETH Y ABDEE LW EANCAGFE X BT 5
ZEIFTEP, BRRREICBITAERORET R, VA i, o RAEREHWTHEE
LTHERERTICE O 57 EBEREN 3D TR | (AR 2> THBEI L2V L0,
DR S)RHITRRAINIT[NZ LD, BADORBHITENTH, ALHEZREXTEFT LI LIET
X2 (UNR - R, 1960; £R, 1995), F7o, H A IO RITHERED 72 D OREBERA KT
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WBIED, RO ZFHD B CHikd 5 2 & THRICEET 21TB LS, B ch@ixm
LI EREND BIMTEL L /BPRERR EITHPMITH R S5 (A S 2014; Komoto, 2017)
RIS Z ENTETHITRDBIHNZ &0 6, BENTZHGITICW D AR LS —FE12 > TR
BT L ixTEien (B, 1995), Fio, b b & UK 5 ITHIED 72 0 DR ECBER 2 K
WTWDIED, BPRRICEDNTHRIS D Z ENTE RN, Rl b BN TITEOITHE
Shd (AL, 2014),
BRBEZCTHEREEOT-DICFHET 2FEMAMMEE LT, 2 BEOFHEA R L TE LD
TEAHERESC, 4 T OGRS D 2 BB O AR & 1% T H AL 2 T A HERE 72 & 0 —RMEFEA W S
nNTRY, ZoHEME 90 IEEREZVBESELOTIERL, FMoRMRIEEFTNEEL, &
WEFIIINEZEALTEHE LTS (BH, 1979), £7-, BAERLEEE I, BREO LE % Mt
T 5D, BRDHFEPIBALZNE DT, KELT 5 RHOMAEDOEDOERLHBEL 72 1T,
VERITH A O N CRAEZ BIE LT\ D,

¥, MMOERTIED 4 v KT EOILAEMME ORGLZ L0 | M E AR EMENE L TR T
ERLBRDGENRDDH T ENWE SN TVDENR, A BN TEZD X 5 Tz,
70 2 OBGE IR ORI DWW TIIRINR 1 250,

(A4 2LV T2 DEDTRMDATEEM]

AATIL, BEIK 2,000 FEFTOTAERRICFEN IR Z HAVTLRE, KHTH A 2 386F
SNTE (AARZERFER, 1992; F. 1995; M, 1998), Z O, BEEFZOEETEEL
T CEBE LY, BATY— N CEIBREOCMS L FIETHE LY 32572 L, B
HECHE SN TEER, ZNETHA 2L s UainHREEE T TR L CMFEENE XS
BPAMZAE U TES LI & O@EIT R,

HRBEE T TONA 2L 7T aDZHOFREMELE X TG, IA ORI HI2F
ST REZLENTET T =B 2T 2 A ZABINZ T A 2 DA AL RPFEET DB
X 7= ' RIS TN Y 7 7T Lend Bitde (WlRy, 1993) Z &b, B
ShDFM EOK T AR DORKZ RS U ad A A EICK LT, IA D4 AR A HE
MOEERATHNS ZE Y, EEY LTRER THELT 22 b TET, I a4 AR
L7V aDAARKARDOMEETORMTE X IR,

L7Zido T, AL 7 U aDZHEPBERER T TEED L LTH, WA aDRA ALY
U apFARBOMEEIIROEND LBEZ, BERET LI Far NI 75 AoBEEFRIC
oW T, BEDO I U MBI D0 A afREE T OFEOH BAHRAE LT,

AHENSREEEEF TOHRARSFSHTERE L7 U3 4192 HIZHONWT, T har KU T5
LD coxl Bl FRIZMIT LT Z2A, WA 2 ROBETFREZRS7 U TR 206720
7= (Yukuhiro et al., 2012a; B 5), FFRIC, 7 U 2 1,019 E{RIZOWTE Y/ AZHONTH &
D7= CAD BIn AN L1223, A 2 LRI CBEFREZFF > U aid honsnrol
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(Yukuhiro etal.,2012b; B 5), EHIZ, BUEN A a2 6EF L TV D —ROBERBEF O T
L7227 U = 3750 fIAD coxl BIsFRET XTI/ U aBITHY A 3L s U aDrHsE
—RIFAOLL T, BEEOBEHRIGICEW T, 2L 7V aDRMrr~BT 5L 57 —4
I3 5o 72 (Kémoto etal., 2016; BV 6).

L, A a7 0337 oan® BRI THLIEND, A IDAARRE I U
DA A% FFREN TR CFGRICANTT Y U 7 E2TZIIRET D130, A 2D A ARK
WA NBINZEIMIH L CTHAD 7 UV ad A AMEFHI SEHERRTH T ENBlEsn
T\ % (Kuwahara et al., 1984; Daimon et al., 2012; 4F 5, 1997; iz - 1754, 2007),

£z, WA 2L 7 U adOAGERRE. T72bbAERTREMEORE 4 A L - R T, 30
emX40cmX14em (FE) & 30cmX40ecmX7em (HE) O2MHEDT T AT v 7 MO S5
ZEQPIZ, PUEE B OB ZHERE 1 BT SO AN TRESETZE 2 A, DT INTHEREINN
BonzMatE (X7) OEIBIE, BA aE+ETiE 100% (10 <74~ T), 7V aE+ETix
89% (47 XTH 42 X7), A3 (RAAR) XZ7Ta (FR) TE21% (18 XT7H 4-X7) L
D, 773 (AR) XHA4a (FR) OMAEGDOE TIIREDKL Lol & OWENRH 5
(R 5. 1997), [FERIZ, 33emX26ecmX6.5cm (FS) O T AF v 7 WOX HHHNTIT-
RO ETEH, HA aFEETIH 100% (20 X7 FXT), 7 U afE L TiE85% (20 <7 H 17
RT), A3 (AR) X7 Ta (FR) TEA5% QOXTHINRT), 77Uz (XAR) XA
a (FR) THE0% Q0XTHOXRT) Tholo@iEEN s (R - 1794, 2007), 7 U
TADARETA ADFADMABE DR TIERRBBENL LRWELH & LTE, 77U ad X A0
170 - RFRNWEBITHA TDF ALY BIFRTHHI2DI, IA ADFANKLRL K5 LB
T 2HE7VaADAARHEMDH T KRB TERNI ERRE SN TND (FF 5. 1997),

ZOEI, BEOBBETIOTTIE, A2 tBADI U a LRNHRERE FCRM LT,
TORKRDPBTAED 7 U aEM/PICEET S Z EITEE LB WIRILIZH 525, T—, BFMIC
HA 2l 7V anZh LB a 1%, £ OEEEN I A 7 U 2 I —RFICE LAEET
LAREMELEZ DD,

FEER, A 3L 7 U 3k NN RHE S T O T AR S OV D% UM 2 R0 5
AWDHDHTEDNHERINTEY, 2L 21X, BENTOHET ST T, F3X° Fi & THHMUEF A
ARECTH T EDW|ENH LD (RE, 1927, Wik - K. 1939), £/, Fi1 D 3 msh i 2 B0
HEENOZM LITHEA L, BONTRENLHEINRNVEIICEHELZE A, BFELKED
ZOBMAPHRCHK B E LTERBLIZEORERDHD GBI T)., £/, WA 2 &7 T aDh
B ROF AR BUIRIARE ) 2 FF D . B Clikhil L7 BR A JAHO 7 = n e T v 7 T
TORBRAEFEM L2 L 2 A, HEHADONT 30 m ICHE LT = 2T b7 v 7 TR
s BR9),

A aPBEITEINT L5 DIEFM LT R<HMmDO ETHLHZ b, IAabtrsTanx
M —ROM LR 2,964 BAZ BANOFZBN S 2 m OMEICHKE L7z & 2 A, TDOH%, Bikk
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B EIZsh IR o, fMEERT 2 TSNS 20 HEERICYERB O 2 8FE L7
MOELE T OB URER, SR L LR B> 7= (Komoto etal., 2016, BIER 8) .,

R RN

~ FEWEOEAM

F ZoOfoFHR
[fEEE LTHWRBROBR - 2H5E - (RIRS OHEE]
KRBT Z A a2 FHT D IChH > T LIZE SO S B TAH/CT, ISAFE] kT
[200) (X, @ O L [, 4 BEOHBRBPEO%, SEE R LT, WA R Chiic

0. IRIRIRZ PETe, Tw-1pnd) 1%, FEARIRDR A ETe A, Z OO Mo 3 flE L A L Th D,

[FENTZONT | XAIFEOHAEEYI LIRS D ATRENE]
EREBFEIIBNWTAOA AIHWE LR LEREBYE LTI, FEMHON A/ o T
(Blepharipazebina), 7V =¥ KU S (Exoristasorbillans), 7714 =/ >»7 I # = (Pediculoides
ventricosus) & 5 (HARZERFR, 1992), DMzt 77> 2 KU 3= (Exorista japonica)
WZXDTER, " ILVE, IV FUSE UST A ARV ALV TV
AT, 7TUVHICLDHRBOHE SN TWD (B 1929),

B TR A% ORMEICET 5 EHR

T, REB X DA 2 OEHO DIV LGB EIC W CRHET 5, Zh

(ZHENL D MR SR S OMRESE (TR L €, B FEANEDO RGOV TRIET 2,

AERTHIRZ A 2 OERIZIX, BBKR T (M7 ARV ) O—>ThH piggyBac I &
LIBIE T8 ANEE V-, piggyBac i%. /4 7 7 ¥ U3 (Trichoplusiani, BHM : 73 ¥
H) ORI TN-368 [ZHRT 2B K+ THY ., DNA ETHY HEh/zVAS 0

REAZFA LT, Hix 2RBFECEEFEAICHNGA TS (Cary et al., 1989; Handler,
2002), piggyBac IZ, HEBEERIEIL 703 2 DO KBS EeE 7= = Ff> T\ 5, piggyBac
DEEEER Z RBL S D & ZOWmBEEENS KRS R RICHEA LUl L, g1 HEh
7= piggyBac 2ME £/ ) AT A A SND (X 11), 7272 L., Z O % F Tl piggyBac
RN DR 2EBEREDOBHEICL > T, 7/ LAPOMOGFTIIER L) Kb/ 15
AREER B D, £ 2T, piggyBac A LImBIn FEARNBLEL 2D,

A N ZEMNGEG T2 EAT D720, piggyBac Z#hZ L7z 2 FIHD 77 A X RZ&FlA
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HLETHWD (K12), —2iFk, BEEREREFORDYIC, SALLZWENBEFEHAL
72 RF—=7"Z A RT, &9 —2&, piggyBac DARIHELSID 5 HD 1 D% KB S Wz~ /L/3—
TITAIRTH D, BBHRERELMRT 23— T2 Rid, W HORMESIDKE L T
D72, THEKIIIA 257 A A ST, FRRHZEA LR R F—77 2 3 FHo R
FANZeEN TGk A BID L TH A 27 ) AFIHASEL 2 LR TE D,

FInELH Kimda 5
5% B FpiggyBac < EREEEET H >

lﬁiﬁ

<> @)

yﬁﬁﬁkﬁfﬁﬂﬁ L C&H

.--Il.

L 2
A
ennnnJ =S
*
’d
samunt?®
11. 8#ETF piggyBac D=
< N EERERNET | =

 GERERETORE - < FRAE| 1 DERE
« BEOMETORA WEFEETF piggyBac

LM EET

o M L 3 Bl

A LI BEPOE AT TDY S L DisA }—\
(—\mﬂsmm

2 TDAERR TR
ENSL Tz .
FRAIHIh 1%?;‘:1!‘..}:‘}?
HIEE T, £hhd,
\ 11 2% DigA j
gy HALMROMET RS ==Y

12. BIEFHRBI DA aDERE
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RF—=FFAI RENNNR=TTZAI REhA ATHATDHITE, 22507 T ZAI FELREET
A AZREINTBAPIEAT D HEEZ L, ZUCE D, ~A =TT 2 I R b ilfs Shcis
BEFZOBE T, BMEETBIA 257 7 APICHASN S, BEMEA LB CiE—H
DOHIFLTZ TN Z O BB 2R OZ L &0 b L, IR I27 2 AR T Z 0ff
AN ED & FEALLKROMROFIZ, Bia B ERPAET D, —H,
I FEERTS A g CIEHE L2nwo T, BAENEA THIFEBSE 2 212 L2 > T, M
fad 1 2BV IZEEND G FOEPED LIz sz LT, siiciikphs, £0
FER. ZEMIZBEE 2R OBR BRI A 22BN T 52 LN TE D,

ANIVIN—TF R

(1) eI BT 51EH
A BRKR O ESR OB %
KF—FFZI R
KRB Z A 2 OEHITHW BT GBI O K ORERCER OB R E R 1 IR T,
F7o, MO Z B 1312, HABIS T ORI A2 BN 71277,
1
HRER YA X | BEROHERE
T 4784 HERORERREET VRV BOMEZ v BEEFREAIE Y b
(HC-EGFP BinFH#BE Y )

Fibroin H promoter | 1.1 kb WA af@ik”7 s 7uAr H #HEGFO7TaT—F—,
(747 mA 2 HE T4 uAr H SHE RT3 %IEHEARTO
Bl 7mrE—X HC-EGFP {5 ¥ D#i 5 2 i 7 % (Kojimaetal., 2007)
—)
HC-EGFP (HRVE s | 23kb | WA afik7 4 7w A H $HZ "7 EOHIE %,
T+ To DAk +v 27 Z /4 (Aequoreavictoria) HSKfkEGHEEH LRy
WM NI E— T BIZEBL-@E Y R E a— R T 5EIE 1, kA
#4 7 uA v HEHBE HICEFFOT 4 T uA v (ElMEY N7 H) 2EbH
Z R B RIRT) Do AN LT v B G E, 7 e Ty
7D 7T A R pEGFP O & 5 8 Rkt d ok
& /37 '8 EGFP Oi#{s 1T % (Kojimaetal., 2007),
Fibroin HpolyA (77 «+ | 0.3 kb HAafk7 7oA HEERTOY —I 3 —F—,
A H & s T IR 2 BIET S (Kojimaetal., 2007),
5= =5 —)

AB713995 D —f)

BERREHN Y VN BRETF (v— W —BEF) BBy N (T 7Ry V3 VES
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3xP3 promoter

0.2 kb

IR COBLGFIREADTZOIZANTHNCA K S - iR
I ThHhDHIxP3 %, ¥Auavya v mlkA 3
v 7 BB hsplO Bl DT 0T —F — A ST
HE— S —, WERREGHEOE S N7 B s DsRed2
BIR T OIRTOET %2 BIET 2 (Berghammeretal., 1999;
Thomas et al., 2002) ,

DsRed2 (ZxZRU R
w2 R s
+)

0.7 kb

A YXF v 7% F¥4 (Discosomasp.) HRKDgZHA!
AN Z N Eilis T (7 m T v 745, Matz et
al., 1999), Bis -/ x I A 2 &Rk 5~ —n—iEi
F & LTHWD, Bl L7 3xP3 promoter Off) =
LAY T, BB X T A 2 DOIR TSAERIR G
%87 (DsRed2) Z{ELE D,

SV40 polyA (SV40 %

— <R s)

~

0.3 kb

IT A 40 (Simian virus 40) 7 LAfSkRD %
— IR —H—, REKEERET D,

Fo (T 7y 3 &S AB713995 D—If)

piggyBac R 1.1kb | 4 5 27 %X 7 U Trichoplusia ni Fi 3k O 58 K+
piggyBac ® Kkl (Caryetal., 1989), A 247 ) Ao~
DOFFANIZEE L C. piggyBac xR O FBFRAS & L CE)
<o

piggyBac L 0.7 kb A Z 7 %X 7 U Trichoplusia ni H 3k D #58 K+

A3y ) b~
Damhi s & LT

piggyBac DKk sl (Caryetal., 1989),
DOFF NI LT, piggyBac a8 %5 D
< o

HNERRER (FRBETFHRBA A 2 7 AFITIIFEELRY)

pUC ori 0.7kb | KIFGHEH KD T A K ColEl OEMBALAL, AT T %
2 RERGEF CHEHIET 27200/ TH Y | KiElsT
FAHEZ A D5 ) AHIZITFRAS LR,

AmpR 09kb | HiEWET L U ST DIHMERIG . KT T A

R 2RO RIGHE 28K T 2720 DRHITH Y | AL T
FBZ A 2 DT 7 ZPITITFRA S R0,
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PN E - BTN -0 R

piggyBac R

3xP3 promoter

pUC on
Sall 1990

F-h-EEFERIN

DsRed2

Sall 7648
SV40 polyA

pBac[3xP3-DsRed2afm] HC-EGFP
10306 bp

Fibroin H promoter

Fibroin H polyA |HC-EGFP 8= FHER Ayt |

Sall 6257

RT-PCR #F HC-EGEP

( HC-EGFP M S5 EGFP BIETMERT)
13. HC-FGFPEEFEAIZA -7 5 X = K pBac[3xP3-DsRed2afm] _HC-EGFP M1&:&

BREZROHAERUVHEECOVTERI 2SR YN/ TV F/E— a3 ATN0
—JDHBERVEGEFRERORTEREHERT 210D RT-PCR DHEEZETRT .

W A 155 F TIC L bR AR 14 105R. £, EBET piggyBac % pUCIS IZHfA
LT b7z p3E1.2 (Cary etal, 1989) |12 St BRI R s Y & o 3 7 BBl & » | (3xP3-DsRed2)
AT D L & BT, piggyBac HafSEE AR {n D ¥ & FR % L C pBac[3xP3-DsRed2afm] & {EHL L
7= (Inoue et al, 2005), ZAUZ., 7 4 7 1A > H#EK OLERREEIE S X7 OG22 3
7 BB F3BL b (HC-EGFP Ein -8l & v ) Z4fi A L T pBac[3xP3-DsRed2afm]_HC-

EGFP % {EfL L7 (Kojima et al, 2007),
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----- -I Fibroin H promoter)' Fibroin H )| Fibroin H ponA)-----

74704 VHEEEF

wewuks v ouaET [Con
B8 Y HiliE -—_ﬂﬁ%mz

HC-EGFPEIEFHEBR At Y b

v

HC-EGFPEEZEFHRBEAt Y b

R—h—BEFERALY

pBac[3xP3-DsRed2afm]_HC-EGFP

I, B

T

pBac[3xP3 DsRed2afm] ' piggyBac

in*?ﬁ#%:zh?@ﬂ?f pucC18
AmpR pUC ori
DsRedZ
SV40 pIyA

X 14. HC-EGFP E{ZFBAIZAL V=TS R I K pBac[3xP3-DsRed2afm]_HC-EGFP M {E&i 5%

A= FFZI R

FT—f?XiF@m%ﬂmka%ﬁmL XS ENT-HWERE DA 257 ) AHPICHEAT
BHHICiE, EBEEOBEALEL LD (X 12), ZOWmBBEEIHRT 2 HIc, ~Ls3—
7*7 A3 R pHA3PIG #E LT, R —7F7AI RERETHA 2IPTIEA LT, ZDO~R
—77 A3 K pHA3PIG DRERLK ORERLEFR OB A % 2 1~ T, F72, MO %X 15 12
7~k (Tamura et al., 2000),

£2 ANIN—TFRI FpHASPIG DERERE. BK. HEE

R ER YA X | HRKOHERE

A3 promoter (FHfRE 7 7 | 0.7kb | A fHRKOMWET 7 T A3 Bz O aE—
VBT TR E— X o B2 CEIBFARBLSEDL LN TE

—) % (Mounier and Prudhomme, 1991)

piggyBac transposase | 1.8 kb A Z 7% 7 T3 Trichoplusia ni H SR DR K] -

(piggyBac #rfs R piggyBac DiEEE# (Cary et al., 1989), piggyBac ™
+) 2 DORSHEFIOFICHE N =AY H LT fih
O DNA IS HHRREZ 52,
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piggyBac R 1.1 kb

A 77 %X 77T Trichoplusia ni F K DOEFE K 1
piggyBac O A5 (Cary et al., 1989), A =277/
L~DOFFAIZEE L C. piggyBac $nf8#sE O Rk 51
ELT<,

AmpR 0.9 kb

PUAEWMET ) KT AR, KT T
A REFFORBGREZIRET 527-0O0O/SITHY |
RKELFHIZ A DT 7 AP S
AN

pUC ori 0.7 kb

KIBFEH DT 23 R ColEl OEBBRIAM, A7
FAI R RKGEF CHEIET 2 7-00RSTHD |
Kl T2 A aDH ) APICITEAS L
U,

pHA3PIG
6160 bp

piggyBac R

A5 promoter

piggyBac transposase

PCRD #iH

15. ~AJL/S—T 5 X = K pHASPIG DiEE

BREROBHERUVHEEEICOVWTIER 2 288, NUNN—TSXI FOERFEKEZE
HRY 51-6D PCR DEEZTY,

0 EREFR OB
O HEZEBROERESR OREE
[HC-EGFP &{s+]

HIVEBIE 7 ChH D HC-EGFP BIn 13, A adik7 s 7uAf  HEHF o "\VEE, T 7
777 (Aequoreavictoria, HIfaEM - v Fw diffl) dReeERIREEE Y NI EE DG 5 v

NI EEZa—RFLTWD,

74 7uA Yy H HEHIX, BREMERT D EER MY T ETh D,
X, 747 vA 2 H#EHBETORIEZRE T 5 EER D, mRNA ~DHRE 218 E X5 4

— X —xE L TiMEkE TOREEH VTV D (Takiya et al., 1990; Kojima et al., 2007) ,

Sptat ¥ v 37 % (Green Fluorescent Protein, GFP) 135 @B Y2521 CThpam it 2 %45
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ZUNTET, Bio PRI~ —I—F L LTURAS HNOLNTWS, SEIHAWZOIE, #ECmE
EREHD LT EOT I W L Gkl > 37 ' (EGFP, Enhanced GFP, 7
a7y r7th) OBETTHD,

AT & L7z HC-EGFP {5 1%, 7« 7 uA v HEHEEFOPREEZREL, bV
B GR A 2 R BB s 2 AN L TR L7 (Kojima et al., 2007)

IR AN S NI, B OT LT EHUOT X BESNE AT o0 E S T
LV 7 — 4 ~_X— A (Food Allergy Research and Resource Program Database (FARRP) . ver. 13,
http://www.allergenonline.org/) (2%t L T EfEDORfEA 0.1 & LT FASTA M a1T1o72& 2 A, BE
T LT P ORINTERD o T,

ZOFREBED Ty NI, BEOFFORHREEMSELWEEITA L TR,

[z Rl & v B ]

AR TR X 77 A 2 OBPATIL, WA E K 7B (DsRed2, 7 17 v 7 th) OIRT
DRBLEZFIMH LT,

~— N —BIE T THLIEERREE N X R TEIX A VX T v 7 F K%JH (Discosomasp..
FIRRENFY - JEBM) HROWERFRERIEZ I ETH Y, BiafRB~—T—& LTIRIA
<SHwHR TS,

3xP3 7' E— X — I R CTOBIRTHILD T2 DI N THIZ AR S AL EELS Td 5 3xP3 12,
XA v 3 7Y a v/ T Drosophila melanogaster s DE 5 v 7 % /37 & hspT0 B D7
nE—X =&AL TESNEZ, 20 3xP3 Yot —4 — |34 22 R RO BEIRCEIRICR OV Tl
%% 81525 (Sheng et al., 1997; Thomas et al., 2002), 728, 3xP3 7' &—% —DiEMEICIE
B gy 7 IC LRI RETHD,

SV40 # —I R —HF —|%, ¥YI TV UANAL0 T ) LHEKRDOZ —I X —F —T, mRNA ~DHx
Baigilsw 5,

WAERUREENEH R TED, BEROT LAV EFBOT R BESEETHNE I, T
LV 57— 4 ~_X— 2 (Food Allergy Research and Resource Program Database (FARRP). ver. 13,
http://www.allergenonline.org/) (Z%f L C EfHEORfEA 0.1 & LT FASTA k& 117-7-& 2 A, BE
T LA ERELOFINEEED bt o T,

ZOFEB Y M, HEORORER AL IELHABITA L TR,

[~ =75 %3 K]

A= TF T Z I ROVERUZHT- > TIE, 2 SOKRMESN D 5> b0 1 SZ2HIB LT, A 2H
ROMBET 7 F > A3 BinFOFnE—Z—%ffALlz, ZhICXY, I a0fldd T
piggyBac A IERNFEL L, FIRFIZIEA L RF—7"7 2 3 Ko piggyBac KimlcsIORMIZH 5
REEAR TR AA 30T ) APITHFRAS D, —J7 ~AR—7F 23 RAFRITRRERLSZ 15
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KIFLTWDD, A aDs ) LAPITHFHEAESND Z R0 (K12),

(2) Ry Z—ZHT 5 1E#
A BHRROHER

ARG T A 2 DAEHIZ W=7 7 — XK Escherichiacoli B30 pUCI8 THh 5,

H5# [AF piggyBac % pUCI8 IZA LT p3E12 35 545 (Caryetal, 1989; X 14), KF—7F
7 A X K pBac[3xP3-DsRed2afm] HC-EGFP L, p3E1.2 [ZL BRI N X X7 R v b
& HC-EGFP #frn 1Bt v FEFAL THELNT (K 14),

KF—7"F A KD 2 DORMESI L OZE O Z STk E 1A 27 ) M AT 5720,
ZORIGEHNZFRI L THA 257 ) LRI AT 5 piggyBac 5 EER 2 iia T 2~ L X—TF
A X K pHA3PIG Z M\ T\ % (Tamuraetal.,2000; X 15), pHA3PIG (FHIIVE T 7 7 A3 #Ein
F7rE—% —O) & T piggyBac IR BB I E 5D, KGRSO —2>Z REFIHE TV D
7o, TNBEEREIAA 257 7 AP A IR,

=
O 7 ¥ —DOEEH K CHEEERS
pUC18 DAL 2,686 bp, HEILELYNIT 7 & v 2 a &5 L08752 & &M,
pUC18 (Z#sE[K ¥ piggyBac % i A L 7= p3E1.2 O £:%3 5,958 bp, Hi F5B0 4113 piggyBac Website
(http://piggybac.bio.nd.edu/) % S,
R —7"F & 2 K pBac[3xP3-DsRed2afm] HC-EGFP D51 % 10,306 bp, HAYEIL T DH
FoHILAI 10 22 [,
L= T Z 3 R pHA3PIG D HHE 6,160 bp, HEERFNIHITR 11 22,

© HBEOHRELHETIEERIIND DG, £ OB

pUCI8 (ITiZ, AEM T TR 2 —ZET HEROERE~—h— L LT, 7y U Uit E 3
BI2BEFPEENDI OO, KEEFHEEZ 1A 207 ) AHPIZZ OBEFIHEAI T
7200

p3E1.2 (21X, piggyBac ¥nflEsR B n 1 & OV O Wi O RSB HS B 72 5 R K+ piggyBac
BIRBEEND,

K—7"7 A 3 K pBac[3xP3-DsRed2afm] HC-EGFP (23 Ci%, p3El1.2 #*5 piggyBac #infs %
FRBIETFBRESN TS,

~IR—=T"F Z X R pHA3PIG (21X, WA 2 Ofla COBBFRELAZRET 2/MiaEr 7 F v
A3 BIR T rE—HF—L  ZO FRICHR S 7z piggyBac Is R BIR T35 £ b (K15),
ERUC B T= > T, 2 DOREESID 5> LD 1 DHHIFRL T, B4 afmRkOMET 7 F 2 A3
BlETroOYae—2—%fA LT, ZHUTED ., TA 2Ofifa+ T piggyBac ExEEERE S FEEL L |
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RIRFIZIEA LT R —7"2 23 RO piggyBac KumbcsOFICH 2 BHIBE TN IA 2D ) A
FIZHASILD, — . ~WR—=T7F 23 FEKRITERRESZ 1 DOKRELTWAHTZH, A aD
) AR ASND Z LRy (X 16),

® 7 Z—Diphtt - IREMDFER Motk - WEREEZF T 558132 0EERICET 5 F

#

Y B —DIRGEME - IR,
(3) BB EDSORESE
14 BENCBAINEBEEOER

RF—7F 2 2 I pBac[3xP3-DsRed2afm] HC-EGFP N Tk 5 k%HE DO KB 3 DAL E K D5 ]
A ONCHIBREESE 1 L A UL 2 X 13 1277, 2 O piggyBac KRIRACHIORIZ, Bik~—H—T
& HWERROADCRIR T ORR &y b & HOURRDOAEEL HRYE Lz HC-EGFP EnT D%
BAEy FBEAINTND,

Ry B =~ OGO AT IEO B S & X 14 1R T,

2 BENCBAINEBOBATLE

K —7"F 2 3 K pBac[3xP3-DsRed2afm] HC-EGFP ([X] 13) %~ /L 3—7Z 2 3 K pHA3PIG (X
15) & & HITZHEIR () ~BEfREAT 2 Z & TBA L (M 16), ~/L/3—7"F A I R piggyBac
D2 ODKIFEHND H H 1 2% KB L TWDHTOIZ, THLEKRNB A 27 APIERT 5 Z L1
2N, T A REFEANSIIVIRO R OAEFEMIRLR YT piggyBac #aREEESE A3l CHEGALEE S
A 27 AHRICHASND & EOROMNTEIE FHBA A 2528 ET 22 LN TE S (K 16),

46



DsRed2 HC-EGFP
Fr—TSZXs kK
pBac[3xP3-DsRed2afm]_HC-EGFP

GBERALT :

ANJLIN—TSAEF
pHA3PIG

EA LT B OERMERIITDY / A~OHA
¢r-—*m\?ﬁﬁ§®%ﬁ
@ 2 DO FKIEII % [2]

2L THEB

HA Y I LITHEA Y
KIERFIH 1 2E HEDT

"e Q'Q.DD " EBed. £bha,

\%Eﬁﬁ‘ﬁd)%ﬁ /

FALEROMEK (G) TRV —=2Y
(R TOHRBHNL)

16. XEGFHEBA NS IOEREE

N BT AEYE OB RORE

O BEBIABAINEEOREOTE

R} —7"Z 2 3 K pBac[3xP3-DsRed2afm] HC-EGFP &~ /L X—7F 2 X R pHA3PIG % B
ANSNTZ NN B L U725 (Goo M 16 XTV17) B ETEE L7z, ZOF £ TR
HRSRHE & 70> TRFAERFO BN K E W, 20 G k% [/C Rt L Rl 5 Z LIk »T
KIRMEDZREINZ 1572 (G ¥ 17), AT X EARITIR TRESE Y VR BERBT 5 2
EMD | BAZETI MBS CBIE L, IRTREAaTOEY VX7 HE2HBLL TV 5H1{E
KaiEk LT,

a7



HC-EGFP <AE

g/C w1 pnd

| < BETEA
GO
T ]
FBEEHCLZRI)—=2 B G B/c
Il ]
¢ T
G2-2 G1-2 B/c
¢ 200 L )
CAFE G2-3
, I' 200 G3-3
I
200 G3-4
T _"...\ -~
CAFE G2-4 G3-5 G1-3
| I ] +
/"
G2-5 G3-6
. ®
G3-7
’ uw
G2-6 G3-8 G1-4 [~ g
I | |
Rk ECD 2B
I I I
G2-9 G3-11 G1-8
l |
¢ . ¢ ¢
G2-10 G4-1 G3-12 o G1-9
| | & —
¢ . ¢+ N
G2-11 G4-2 G313 >~ &
L
N ¢l . ¢ S
G2-12 G4-3 G3-14
l |
¢ ; ¢
G2-13 G4-4 G3-15
¢ | . | $
G2-14 G4-5 G3-16
; | ® 5 hE
G2-y G3-x
| |
G4-z

~~ HC-EGFP<AZ* X HC-EGFP200

17. KEGFHBZ DA IOERZB L HAES
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R3 EYMSHUEEETMICDESHEREMRET 5=HICTo>=HER
(HHRBSEIR 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—77 2 FIZBW T piggyBac IRBBERBLEFHRE L TV D Z L DOFER
ERLL7= R —7"7 A 2 F pBac[3xP3-DsRed2afm] HC-EGFP (23T piggyBac #nfsBs R B
FRFELTOHRWI & &, ST T A I NORARSIMFRIS L0 B L7,

@ NI =TT AI NIZBITDBEABHRYANAYT ) LAOWTH OFE
ERLL7= K —7"7 A X R pBac[3xP3-DsRed2afm] HC-EGFP |2\ T, #xfE[K 1 piggyBac @

Ja—=27 DOiafE T, AcNPV (Autographa california nucleopolyhedrovirus) @74/ AIZH KT %
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FP &1 (&F 642bp) @ 5" {llT/ (340bp) & lef9 iEfn 1 (42K 1,548bp) @ 5' KT (469
bp) WS TS, WT oW E ., piggyBac KImECFIOIMUNCH Y . A 25 7 AHIZITFEA
SR,

@~ NR—FF R I ROBEM

Gie HROBIRFHIEZ A 2 (K 17, & 3) O 5 W ROBHERBEN O L7 7 A
DNA #8581 b L C, IR ER O % PCRICEVHE L7, PCRIZHW=7 T4 ~v—L
HAE 2 B B OALE 2 B 15 103, RBROFER . Gre HRDOBER A T A =D 5/ 1 DNA
725 piggyBac BB R EIR T OMIRITRD bk d otz (BIR12), 2O &b, AREE 1
Bz A NI~ N—T T X ROEFIDFERAF L TWRN D &R R TE T,

® EMBRERETMICLERFTRENET 2 E TITAV LN RO E RO

PSR OB E (P1A) TG HAROBIFHBA A 2 2Bl L, R TORERREIE S
R B OFBLKL O T OSBRI R BORBRRD b b Rz Bk Lz, 0
%, EHRMTHD 1200) T [<TAFE] LORLER ATV, HIEGFZ2R>FEMRHE THC-
EGFP200] XU THC-EGFP CA %] ZEH L. BIEE TPIA TORE « AR KV Rife & AT
LTW5, 72, TAIC) L DR LB T [KH25) RHAEH L, RERICEE - AR %
BT TWD, BRRFEEZ 17 12, RBREEM L= i E £ 3 1nd, 2B, APFEICRVTHE
T 2B 7 x A 21%, THC-EGFP <A %) (ICAE) L ORE#“REZET, ). [HC-EGFP
2001 (M200) & ORFE%EETe,). THC-EGFP < A % XHC-EGFP 200), HC-EGFP <A & X
200 KO <A FE XHC-EGFP200) Th b,

ZHETIZ, THC-EGFP < A% XHC-EGFP 200] DIz DWW THEEF RO THENGRO HiL, Ji
fii (THC-EGFP <A FE | KU THC-EGFP200]) Z RALNAEL CTHERF L TV 2 2 L1IZ K 5328555
NEZ BTz,

Z D7, THC-EGFP <A E] WTOREMHKES Z &I K DR BEDEEELZT-0
THC-EGFP <A E | OFFHICHWE ISAE] LOR LA MELEZ b2 &b, THC-
EGFP CAE] 1220 T IKCAE] EoRRBERb G2 L L LTS, THC-EGFP200] (ZDW»
THEERIZ 1200) EDRULRMBLELE X S22 Eovh [200) L OREZRNRbETLZ L &
LTW5,

FTo. KB K D)FFE (THC-EGFP <A E ) &KUY THC-EGFP200)) DOHERDIENIT, IrAZ555)
FOERBEY S HIEL LT, RO — 22 IR A A 2 & U CRMAED HIENE
2T, 2O, BB B A 2 DFFE L IEER B A 2 DFfE & DR/ L LT,
THC-EGFP < AE X200] O < AE XHC-EGFP200) HAHGEICBWTHEHATHZ L E LT
W5,
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72¥. THC-EGFP < A%, HC-EGFP200. HC-EGFP < A £ XHC-EGFP200] 22\ TCliZ. 2017
H9 H 22 BIZHE—FEARREOKREZHETWD,

(4) MIBEANIZBA LTZEBOEERER Y ZERRIC L 2 ERADOLENE

A4 BASINZEBROBEYBFET HHHMA Nz ©—5K

AR T X 1A =2 (KH25) LB FHfx A = (A/C) & Fric, FEEs 1z B 1
2 (A/C) ZR LML T KR TONEEEZ P o TV XA B =2 a VT VRELZE Z A,
Ny R SN AR LR SIVRWVEERD L1 ICHBEL7ZZ2 £, BASKhTBE TG
REZ1 abE—FAIN TS LMWLz (B 13), 728, piggyBac & V7= {nT-FHfa . 7 A
IOMEHIZRBWT, T X —OIEREN A 2 D7 ) AHICEA SN & OB TAR,

7 BAShZERBROERY OEEMRITIIT 2L ZEOREN

BN SN OBERM N L ENARESND 2 L 2B T 570, FUTHRKE (G ) 12
HI3k 2 B70 5 FFRAM (Gooto AR, Gaopp AR TN Gay THAR) OAEAZ TR X 7 A = ROk
FHHZ DA FZHONT, SIS ROBREIE ARG S 2 5 DNA ZHii L, g7 U &
A= alr&iTolct Z A, KBEFMBLZ A aDBITTXTHER U A XDV KR 1ARE
FRHESNTZZ s, BALLEB I a7 ) MIREMICHER S TS Sl LT
(IR 14)

B, HA 3 LI, piggyBac s SE D IEM A B OIBEEFE A o — R 585 T OFE
THE ST,

F7-. THC-EGFP <A %] THC-EGFP200) & <A %] 200) & DARBRZRMARUITHOWTHIE Uik
e (GIEAR) ICHRT 26D THY | FEOREMEAHMERFT 5 &l Lz,

N BASHhTEBROBRY OREEME AR TCORERROZEMS

B SN T Bl OBERY D B BRIE F DAL EMCRILEND Z & 2R3 5720, [/ Ukt
(G tAR) 1THKT 2 R7e D FHRARMEDOARBE FHHEZ T A 2 L OFERB B T A 2Zo0
T, 5 s ORI 54 RNA ZfliH LT, BBk st 2 o7 Bl F 2+ % RT-
PCR Z{To7- & Z A, HEOBE B CRIEEICIEEED SR S, —F5, IEEE
Bz BRI SN ofe 2 L b | RBE B A 2 2BV T HIEIR TR ERIICHE
BLLTWD Z MR TE T (BR 15), Fio. SEMREHEEZ /37 BT K 2 M Ok an
WTILOFHRAMTHLZE L THEAL TND I EE2HRLTND,

F£7-., THC-EGFP <A %) THC-EGFP200) & <A %] 1200) & DAREZMRITOWTHE Uitk
i (GER) (ICHRT DD TH Y | FRICIEFBEORZEME LR 5 &l LT,
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(5) BASTFHEHR X AME OB R UOREAI O BT N £ 1L b ORREE R OME M

BIR 13 E IR LT ong T E AP =2 g ik ), Al Z A 2 0%
HARCERCRED S T TN EHD LN TE D, EBIE IR A 2 TIEFIZ 7T ARES
NIRInoT=2Z EMBL2 ugdD7 ) ADNAZHWD Z L2k ERL ., 2o, BHEERRICE M
DENKT ) DY T H A B =23 AR KD IR TR fE R & X LT, A8
FHMEZ A 32T 5 Z LBARETH D,

F72. THC-EGFP <A %] THC-EGFP200) & <A E] 200) & DREZMRUITHOWTHIE Lok
B (GHHER) ICHRT 2D THY | FAFRICHRIHT 2 Z ENAREL BB D,

(6) BEXIIBEEDPET Z0HF LOREL DMHE
A4 BASNTZEBOBERY ORI LY 15 S 7 AN U IA B F R R
ARG Z A 2Tl BA S HC-EGFP Efn 1%, 7+ 7 uA v H#HER 7 rE—
& — O T TR OERIMARR TR ST D, PFEAE S HC-EGFP & /R 7 BITWNIEED 7 ¢
TuA v HEESET LI N0, ZOBEANBIR T A2 FFOARBR TR VA 2 Ifks a2 5
LR N B G UMRREEAT D,
T, B~ — A —& LT, 3xP3 T aE— ¥ —OiilfHl F ChAERREEE Y X OBE T E
FHEIHEHZ LI RS W, B ORTREEEEA T SED,
HC-EGFP % XUV 'E X, X v XV EThHDH 7 47 a4 HEHESIEX R Th HHE
RO VX EORMAE X X ETHY , WThOZ BB OWE BT 5 X )
RERTEEZ A L TV RN &b, B EORORERELZ(LSEDIEEZA L TV ARNVEERDL
N5, £, WERRGENY XV EHEEZ NI ETHY | hOWEEEEE D K O el
FEEZAL TRV D, HEOFRONRZZEIELIHELA L TRV EEZEZBNLD,

o AR IIERFHSEEICOWT, BETHEBI A 2 LEBEEORT 25EF Lo L O
DFHE

AR R OVERR PR 2 AT 2 7201, B2 1 A = 5%% THC-EGFP A%k &
'HC-EGFP200] & O#4fEiCTdh 5 THC-EGFP < A % XHC-EGFP200) &, FEBE Tz 1A =
[SAFE] & T200) & ORHRETH D IERIE ML A = T<AEX200] 1220 T, HEES (1
B D 3 ) 2 N LEEFC, &Y (4-5#) 2RETHELC, JPEEZHAE - L7 (K 18),
AT, PEERSS L 2 oo 75 RS & L C, B SR TR L CAETE B EORER,
ITENHIPASE 2 SIS S0 L7213, BRBEGRE X CoE M %L LT, RiE 34 Gt8
[1]) . BERSIRAER Tt o 7 —T 24 GH5 R, BREZORE L FKISIVRIRFEORELZIT S
Mk CEREEZE L RO FIETHEE L T HROAFTOTE, AR T 2H6 72 E2dHa L (Bl
7 26),
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T T
| HC-EGFP A% x HC-EGFP 200 | <:>
-4 '3

X 18. 4AEZFM - EERFHEFEZLERT SR

O BREORHE

MBOFEHEH OO OMFERNAEEZFTE LI L 245, WTFNORBICBNTYH, #Efs
A TA 7 (Gaa AV (FHEIE 0355mg CEEME. LITHELU,)., 2 lmE#E 4.52 mg, 3 fnid
# 30.8mg, 4 Mt A 171 mg, 5 Mkl #R 774 mg) (TFEBAnFHAHA X 0 A = (B{KIERE 0.404 mg,
2 BHLAE 6.29 mg, 3 WRELAE 40.3mg. 4 WAL 190 mg, 5 ERECA 1,003mg) L VD IRENEL
Rt PR A BEZNRD bz (AR 16, P<0.05).

WA ETeMOE S (ME) ROWHEBRFRZRWZM7Z T oES (MEHE) 2kl s
A, PIA THEE LI=5H4, mﬁﬁowfﬁ\ﬁ%¥ﬁﬁiﬁ4ﬂ(&ﬂﬂﬂ(ﬁ116%\%
A 213 g) OFDBMEREE HICIEBE TR A 2 (AR 1.83 g, A A228¢g) Lh/h&<L,
MiBEIZOWT S, BB T A 2 (Gas HAR) (R 0294, AR 0301g) D5 H Mk
EHICIEEE MR DA 2 (A 0436g, A A 0.459g) LV /NE o7 (B 17.P<0.001),
ETo. BRI K OFER RIER AN v & — ORREERTE X B 2310 28— HIC L 2 6ER
Br (LT TRRpEfRERER) L ),) T, UKD ICMEIZOW TR, BisHHEZ A =
[HC-EGFP < A % XHC-EGFP 200] (A A 1.08~1.54 g (fE W Z & ONIME O e/ M & B
K, LFRIC,) . A A 1.38~1.99g) DOFMPHEREE ICIHFBER MBI A = (F R 1.29~
1.67g. A A 1.57~2.14g) LV/h&L, BEEICOVWTHEG DA 2 (KA 0170~
0273g, A A 0.191~0314¢g) OFBHEREE HICTIFBIRFAHELZ A = (A 0.308~0.423 g,
A 0337~0458¢) K D/hSWEWIRERNELNTE (Bl 26 (£S5 KTFE9)),

W, AREE X DA a Wik, SRE R DIERE R A 2P’ B TH D,
ML E 6 O b EBEXIFEMNTH D,

@ AEFOKMHE
ZHREIFD 9 LI RN L T 2EE THAIWMLSEERE LI 2 A, Bla X DA 2
(Gar TR 1 97.6%., FEEE TR Z I A 21X 98.1% & 720 . MEHFHIRAEZIIRB O BN

mhote (BER 18, P=0.90),

S & LT, B bsh BICIRAIDOFGEE 21T o Th D B RBIAAIZ o THaE A 15 1k 35
FCOMMERE LI Z A, BRI A 2 (Gas AR (2 240 B CEHME, LT
FLT.). AR 241 H) 13MEREE HICIEBIR TR A 2 (AR 251 A, A& 252 H) XY
otz (BIR 19, P<0.001), FREEGRERERCIX, #5774 = THC-EGFP <A E X
HC-EGFP 200) 23RER A BRAGT 5 HIZIFBIE I VA 2 LR UHEE L 1~3 HRWES
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EMBoTN, BIB TR A IO FEFPEBENT L3 ho72 R 26 (F1 KDE2)),

B, RBEFHBZ A 2 R OFERR B A 23T b e aiTv, I8 - 4
e i - BRHROKEBE AR D

PREELA B RBR TlL, BB THAH# X 7 = THC-EGFP < A % XHC-EGFP200] Tl —HR# (i
RV 1 ED RN 3 BEIOL BRI ORI 2D A 2) 1TRD LT, IEEEFEHR L T A
A TIX0.0001%LL FTH o7 (HiR26 (£33 XTVEKT)), ZTO=MRELZ B THERE L THIZK L
ol 2 A, BIE X 1A = THC-EGFP < A & XHC-EGFP200] & O JE#{5 Tl x B 1 =
WIS ZIREO B NFET D Z L1377 (Bl 26),

ABAE M Z T A 2E, RIRE 72 23R T 2 7 A = L ARk, RIEUTIRIELZ T A
TR Z S BN A L CRET D, 4 Wsh i Dix, eI RO [ R OEE O 222 K
EHOTDICEELZBREIELZEREDHTHY ., FF, MW EETOREL 52 5%
BIZE VbR TE D, 28, BBITERE LK BITHhARU,

® AETFHES

4 i B OBRAIN DM EAED ETICE S T2 ARBOEIS TH D EMTEL LD & BIAFHLHk
ZHA 2 (Gay HAR) 73 99.0%, FEHEAE FHAHLZ 1A 273 98.8% TH D | WTIULUZHBWNTHIEH
THRET HEEITDTTH Y, 2 BB CTHE IR AEZIER bivkno7z (R 20,
P=0.97), —F. RBEGEERBR CIX, Bz 1 2 THC-EGFP < A % X HC-EGFP 200/
DS NEMEMELS RDFENE o7 (IR 26 (R4 KRVES)),

@ EEhRES

SRR BE T 2 Z T 5720, 20em TOBEL T Ssh iz & X | 16 REE#ZIZ TN
B 6 OFEBEZFHA L7z, BAR T2 T A 2 (Gano HAR) OFHIL 9.4 cm EYERZE 5.4 cm) |
BB THIBZ A 2OFHF 9.6cm ([ 5.0cm) & 72-> T, MitFHRAEZETRD vk
otz (B 21, P=0.87),

PREEAR BB IC W T, ERMOS RN FERGOIMIMND Z LN D o7, Bin R
71 A = THC-EGFP < A % XHC-EGFP200] & IEE{nF#AHLZ A = &L DM TRE ZEWITRD
bivipmote (Gl 26) Z &b, BEIRENIOEWTRWEEZ B,

® HIERRK

B A I IEVEATEIZ L0 BT D,

AZAREH 1AM 7 0 OFEINE A LT D720, R 19em OB OO LT, ZRED A
AR A 1 EET D 24 BB CREIRER &2 T4 L7z, AR PR X A = (Gao 1Y) O 1%
516.4 ff (BEHE(RZE 102.7 @) . FEBIR IR A 2 OFE)1T 645.6 H (BEUEMRZE 109.2 f#) &
7o T, BBTHBZ A 3 (Gao YY) DI BFHFHNRARENRD b (B
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722, P<0.001),

A AR A EEIN T 2 HPH A& LT B 7260 EEAAF T HAVIZIE 1T oD L B O BEREA 3
PL7z, B 19em OB E TRELLZEAN D 7270, HEEO P A HTZ X T 2an
ST, O AEE Ll ZA, BIETHIEX I A 2 (Gao AR 1IFEBIS TR X
A ALY BPOFEEPHIZEIN L T T, SRR A EENRD iz (Bl 23, P<0.001),

® Wi - 2 - IRIRE

KRB Z A 2 S IEEE T 1A a b i Dl T 4 B TH 7o, £, K
BAR TR 2 A 2 fF Tt FEBIS TR X A 2[R L2 QBT 5 EARIRINZ pETe, UL EDZ &
B NMWRARLE S OFEIBEREISEWVIT RN D EEZ HND,

@ 79UaloORHEOTEEM

— M 7R B AR SRR OMi% A A U C AR S OVBERS IR AR B 7 o & — 2R 8 L 7= R AR
BXEZBNT, 7 T 2l ORAZ ToDICABEREORICME R E T 5 78 & —E DM
1EFE 258 U oo, ABUn MR 0 A 22 O R EONFITIE > T 4 lingh b 6 O
HEE TOHBRICBN T, Ein##x 1 = THC-EGFP < A % XHC-EGFP200] & Fi&{n+
I Z A 2 DITENCAEBEDORELZ IR LN b A 2L 7 U aORMERREME A LT D
DIl L7 (IS 26),

a) $ITROREE

BRBEZ O E BRIV TlIB T#ft 2  1 = THC-EGFP < A & XHC-EGFP200] K& Ut
ROIEBIS IR T A 2 OITEVFORMEZFEMICHAE T 5720, 2014 4E 7 25 2016 4F 10
HAZ T TR (BOIRS < I3TH) ORBBEEFREXEIZISVT 8 [ (1 \ld 7z b sk
XA = 4,887~15,000 58, FEBELR THHIEZ A1 A = 3,000~9,709 5H) . 2015 4~ 7 HH 5 2016 4
10 AT TRES IR R & o & — (RERG IRATHGT) (ST 5 (1Mo b fFH=E 2
DEFHCHER B X A = 59,764~113,963 BH, FEBIR R X 71 = 11,737~12,000 5H)
D LR A Fhi L7,

WO RERER T X8\ T B TR A 23 ROIEBIR A A 2 LD
[ECITEVRREIZ I W THREBE OB VE R ST RIS O IRl B X E <, Ballod) h)
BRI T RO T BRI, B HEA T A 2T 1 EH Y EEE$ 5,192~9,619 BHO
95 0~3 88 (0~0.04%) . FHEIETHHZ I A = TRIBEHS5,148~9,709 BHD 5 B 0~4 54 (0~
0.04%) Tholz, /o, FBREIFIE L TMZ BT 207 (RAEH) O RAfEHEERHRII TR
Do T BARENE, AR R R 7 A =T 0~4 81 (0~0.05%) . FEEIS 2 A =T 0~1
58 (0~0.01%) Th o=,

[FIRRIC . TR IRZSR LA o & — ORREEAT & X ClE, SR E RIS TROD - T fEk
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X, BEEICE, 11 -1 Bohiz D B2 A 20 i HEER X T E 4 5,871~6,000
DO H 0FH (0%) . EAST-#AHE 2 A1 A = 0D fi A2 pE FH AUBR X Tl B 4K 36,000~49,000 51D 5 5
0~6 88 (0~0.01%) . FEBEIR T X 77 A =T 5,833~6,000 HD 9 5 0~1 54 (0~0.02%) T
ST, Flo, BEHNZIT, BRI DA a KOIEEBE BRI I/ 285058 0B TH -
77

WTNOEE S, FBEESNCTRODSTEHRITEDLDTOETHY . Zhb, ZELZH X
L7 EOEERICHEDLTZ ENERFKNIE LB b, ok, TXTORRICHEWNT, #EHiB
TR Z A 2 R OFEB B TR I A aDFEEEOIMNGEWVI D L5 RBLGITE 72 7%
Mmoo Tz,

Flo, A THEPEF LY 1 BRI EIOREZORICEHIZR S, Wbhwd ZIRENET
DREZHELILE ZA, R ORBEER T X BB W T, Bl 7/ 2T 1 EH
720 BB 5,192~9,619 BHD 5 5 0 58, FIEEAZ THAHL X 77 A = CHRIBH 5,148~9,709 BHD 5 b
0~138 (0~0.01%) T o7z, BEERERHN & v % — OB S XE 2B\ Tl s 1
ZHA A THIFRETHBLZ A 2TH 050 (0%) TH Y, ShOfE I F IR Ak
% ZHRE DV U 2 ATREMEIX—RAV7R 0 A 2 R0 & [RARICAR D TRV & W SRR G BTz,

7k, iR OIREEEERE XE T O EREBRTICE B ENIC 7 U a gt hMR AT D ATREHEIZ O
Th, FEIOHEE FERICE T ENCHE RN A B CHRR L CGRAE L2, BRI O
BEARE X CIAERER 1 W H720 ., 7T aOghmps 0~580, 7 U aOfin 0~2 #, Wi
HEFDORIEL L HITHBIAEN TWDADOREO BN, 7 T agi MR A LT Z L X7 ro
7o Fio, BEBRERENE X —OREEREXE CIL, MERR 1E -1 Edh/zh, 77U
DR 0~18 FH, 7 U A DR 0~9 fHl, WFN HEFOREL L IR HIAEN TS DN
RO LNTZED 7V aDFARN 1~3 BEFEL TODORRD LR, mEOELOHA
DOBZZ T aDpmmnHAD LTWRNZ LSRR L TERY, FEL L LICHLIAEN- M
POIUE LT b DT D EEZ b, AEERBRIZBWTIL, fEFEANTR O/ U=
DOH B[, RHRIX TR TZEOL THERBAIEL TV DHP, BEEFZFOFHRERENTRIZZ 72
OB PE L7z E LThH, fiE2 52 TOWDRHIOEEEITITIN A a DR LRz
AADEBRERRT DI EIFBRICL W, £lo, T—FBEENTUA ADAALRE T ad
FARRBPZR LT LTh, ERENTEINT 21T ET. ET SIS Lshh
DEBSEIMIHTERTTHZ LIEBLEBZ X DL,

b) RO

iR OBEBEEE X TR B Sz A aghBIZ oW, SR ORZICER Z 15 R L CH
EEDBEC 72 o7 AT, FUEBEZENICENT, MEELELTDDORHRTHDIE (F
SL) ICHREB L TRHENGBEL, TOEEMEENTHMEZIESY D LEEZITo T,
SRS O WRBERR B XE T, MZIELE Lm0 D0FHTHHHEOFT TREZIEM LT DX,
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AR Z A 2T 1RG0 EE$K4,922~9,619 51D H 5 3,004~7,958 1 (61.0~82.7%) .
AR T A =2 TEIBEL 4,883~9,709 8D 5 5 3,612~8,521 B (73.2~92.8%) T >
Too — 7 D FIZHHRNEL TR E-T-DI1%, Ba T x A 2T116~1,219 81 (2.4~
14.4%) . FEBAR TRV A =T 155~760 FH (2.1~15.4%) . KN DLIREZGEL TV Hdr
Zi5o THRO EIZEh RS > Tz E-> =D, Bin Tz 1A 2T 0~6 il (0~0.1%) .
IR TR Z A 2 TO~1288 (0~02%) TH-oTo,

B IRACR HT 7 v 7 — O IR E X T, #2 D% F Lshiia 4 A B L C a7 %h
HITIRICRE L, ABREOSNRITEET L L) FIETHEZELE TR Y . RO FICH 2Bk
L=t 11 - 1 Edhiz ) Bs 2 A 2 THEEL 5,871~6,000 BHD 5 © 4,919~5,502
7 (83.6~92.0%) , JEE (5 T-#AHL 2 7 A =2 7C 5,833~6,000 54D 9 & 5,177~5,734 5 (88.8~96.1%)
Tholz, HEO LIZWEE-oT-Di%, Bl MR 1A 2 CHIFRE A VA 2TH 054
(0%) THhoT=,

Eo. Ihb FEOBRIZEW T, SEENTEE A A 2 b IERBE T2 A =
BIEAELD KO R T o,

c) FBERE

fBRICIED 7 U O EOFBREICIE, A aOfNEY | MERENTFMCEESN
DB S I U TN T A i S AE C D RTREME DN B D72, 1A g3 E 17 A 6E
eI EZE L A< LD 30 HELEIX 4 mm HELFOMTE S >, FERICEHERE LM
MU T 2 Z LICL 5T, DA aDORELERDZ L LTS, 2D, ZLLEEKRE
DRNECALER DR 2 iR 2 720, BFFRIE D% DR ARSAFR I E A L,

SEBHAE O WRBERR B X C L, S B 7RE O H =D b O RN B RIE IS 720 o 7o
DEIE, BAGTAIZ A =T 1 [EIH 720 fHE$5,192~9,619 BHD 5 5 0~7 FH (0~0.08%) .
AR AR T A = TEIBEHL 5,148~9,709 D 9 5 0~4 B (0~0.04%) Tholz, ZOH
T, SR RO, WTRBABARAEMMEE L TEY, MAEESZ LN TEXHRED
HDOTIE o7,

Flo, 0%, FERELZHETE-> T30 AR E TER L., 6 BOfERERDO% TEFLL
729 H 1 RIETARER X A 2O 1 ERMEOF TR Iz,

B RAOR BT v & — O IRBE R X I, f775 7RA % 60 = B 2 7RI R = | 5
O, B CRIBIRE AT 52 & & L, UMl @mBERIEOR D7 U D% 1| K95
MR LI=E 2 A, Rom-o7-fElE, 11E -1 EdH7- 0BG Z DA 2 CE%L5,871~6,000
FHD 5B 0~28 81 (0~0.5%) . FEIS I Z 77 4 22T 5,833~6,000 BHD 5 H 0~10 58 (0~
0.2%) To V., thiid, FETEESED T, BIR X A 2T 0~21 51 (0~0.4%). &
Gz 1A 2TO0~338 (0~0.6%) Th-7,

Eo. I XD NECOREZ RS 5720, BN, IEEB TR X T A 2 OcH i
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A EEICERMOICREA S§ CRfIc X 2 RIS EaBR & i L7, BAEMICix, 7 7ok

2 kg ELIFRFELDOIELFE 25 kg 12 4 g 200 BHEZ R A S H 1256, 7 VO 2 kg £7-
ITEFELOEFEL T 2kg (2 5 Enshh 20 BHA IR A ST E. 7 VO 2kg 213~ LO

HELHE 2 kg (CHH 10 HEZRASEZEAIZONT, A aORFLOFRE 2R L=, Wi
b, B RSO IR SRS BT U R S CAEERITERD B o T,

d) £E=%J 7

JEATFREARE K OVE RS IR R BT o 7 — DR BRI B Xl (Z 40241 2,100 m?, 1,700 m?) D4}
M4 HEFT, A atrsTvaor7zoey (Rrea—L) 2F51RETH7z0E bT
w76 AND 12 A CTHFMICERE L, 7V a4 AR A L, Ea iz b o
2 & DOAMEE R DA A2 TR LTz,

SRR T 2016 20> 5 0> 3 4E[H] TFF 303 88, FESIRAER LT > % —TlL 2015 22 H 0
2 MR TR 529 BEDHME ST,

ZORER, BRTHELX I A 2 OB A X7z DsRed2 5 I RS D AR A A EARIC R
OERIZ 0 TH Y, B TMELFM L TH, EGFP {5 F£721% DsRed2 #Eis & RAT
HEEITE S T2 < S 72Tz,

® IR

A AD MOEMIT U TRIEMZ AT D &V 5 |EITRy, £, A8 A
A PREEAET D WA AL N7 B R OWERIR @A Z ™ BB REEE AT 5 &
WO HRE SR, LI o T, RBEFHEBRZ T A aBMuoEMIT3 L TREMZ AT 2 L1
BABIIR,

© HEWEOEAM
BB IR TR 2 MO BEEE LI A1, £ ZICE D AREE L I A 2 OFESIERI DY)
WEEBZDAREMENH DNE DD EHRD O, BIE TR A 2 (G AR, Gspp fH:
Ry Gu X)) OEETITHROKKRE LB AL T, 7uya ) —0RIF - LHIZHEZD
WEBLERE L ZA, RBE X I A 2 LRI TR Z I A 2 L ORICEITRD il
mhote (B 24), FERRIZ, HEMAEMICEG 2 2BIZOWTHHAELLE 2 A, Bin#l
Bz A 2 (Gooao AR, Gap AR, Gaoy HHEAR) & IEBIE TR X B A = & OFICEITRD B
o te (AR 25),

F 7o, QBB X 8T B R OB RUR G 2 S BT 2 72 s TR 2 FEBR
WU, EROEREEEZETDLZ 7 ETHY, AEWETH D & OWEITR, ARER
WX LB Z R 3% o7 B L IEEE SN TR LT, MAEOL Y v X7 BIZ oW T e
T OG-  EBRAOF v EATREN TV, BHOAH S v 7 LEUOT )
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FRRCH 2 479 %72 & 9 7>, Toxin and Toxin Target Database (http://www.t3db.org/) T FASTA #:5%
ATl ZA BERMOEFES 7B LEUOBINIRD b hotz, £z, BEROT L
N EFROT XV BESNNEATONE I E, T VAT T —2~X—2Z (Food Allergy
Research and Resource Program Database (FARRP) ., ver. 13, http://www.allergenonline.org/) Zxf L
T FASTA MR &1 To72& 2 A, BEET LS v EFPOBINIRD bivieholz, S HIT,
BERBFZICBOUIAEREZRET LRI A 20@ERVRS 2 E LTS 2 ENnG,
BRIEICEENTERIMNIFEEIND AEEOH D ARBIE TR A 2 TEDOHTLETD
DEEZ LI, BHEEWSENHAET D 2 LIS D AEWEOREIIEE SN,

N BEFHEBANA 2 LEEORT 25BF EOREL OB DT iE

ARG TR X 7 A IR IR SRR B & L X 7 B AR BLL | RIS SRR
ZURTEERBTHZ D, FEREBETHBRA DA 2L DXBNIIES TH L, £72, BIR 13 &
N B IRLTEEY N TV E A= a ek, IEEE B A 2 EXB LT, AEx
THAHAR T A = 2 R R < B R OSRAIS 2 Z L RTRETH D,

w

BTG EMEOERFICET HER

(1) FERZEONE
HA ADBAROEEEZHE Lz, O (SEshBRBILIEO L DIZRS, LITFRIL,) OfH.
QR DEPER OINT., @K Ok ORE, EMR &L OB NCON L@ FE TS 5174

(2) FEHZDHE
RIS 7= > TiE, BICED D HE - EHEIC L AT EEHEICNEY, F2, BlIICEDLE=HXT
VU EHEEICESX, BERICLAZE=X ) TR ERT D,

(3) ARERT L O T HH LB EEALSORBRICE T DHHRNEDHE
=2 Y UM EE SR,

(4) EMEZRERBPET 280D 558 ITBT 2EMESRERE LY LT 572D DR
ROHEEELZSHR,

(5) EREECTOMAENIFEHEAERTESN TV IRE LELORE COERAZEORKE
(BERETHWAROAELZ B E UTERE T HikEa 2 v X BEGRAREED A 212D 0)
AHFEIZHENL D, THC-EGFP < A E XHC-EGFP 200] D@l OWT, fREFROE FAE® i,

JiifE (THC-EGFP <Ak KU THC-EGFP200)) % RN AZRL THERF L T\ 5 Z & IZ K D r4ac55 %5
MNBZ DT, ZO7®, THC-EGFP CAE | WTOREN KK 2 L1 L BT 58%E pEy 2%
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<72, THC-EGFP <A ] OEHICH W TSAE] LORLERENAEREE 2 bz, THC-
EGFP 200] (ZDOWTHFERIC 1200 & DR LAZRDAREEZ BN, £z, 20X H RARIC
L AJFF (THC-EGFP <A | &KUY THC-EGFP200)) Dk EDIEFNNT, ITRTI L DEPEL[,
FiEE LT, RO =D& ORFICRZ CTRMREAED FIENEZbILD, 2072, BIAFH
Wz T A 2 OJFFE LIRS FHEH R U A A DJFFE & OAZRL L LT, THC-EGFP < A% X200 KT

[ A E XHC-EGFP200] WA Z ENAERhEEZ b,

(6) ESMCBT MBI DIFH
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AR A b

BIR 1
BIR 2
BIR 3
BIR 4
BIRS
BIR 6
BIR 7
B 8
B 9
B 10
B 11
BIR 12
BIR 13
B 14
Bl#s 15
B 16
B 17
Bl 18
B 19
B 20
B 21
RIS 22
BIR 23
B 24
Bl 25
B 26

A 3L 7T aDAEBER R OVERE BRI 0 i

AARENICEIT 27 7205 MICBET 2ME (RN X IEAR)

7 U A i OFRAERNICE T 25 GHAMBIC 2 E IEABR)

M B B oS R E e Il FEAET 2RO H 5 BXE - B
HA APBEFAED 7 U aEH~OBE A DN TOFE GBI D & FEAR)
BREFZEDTOHA 3L 7 U aprZyE—RoRAEICET 2HH0E
NA 2L 7T aDZFERRDIEIEIZ SOV T DR

HRRICIBIT DA 2L 7 U anidfE—RoEFREIICET 23 E
HA 2L 7T aDIHEFE— RO A Ak R O KA RS GO X IEABE)
H AR - O IELS] GHANIZ D X FEARH)

AN R—=TT 2 ROMHERS] GBI D & IEABH)

R TE AN R—=T T 2 RPEF L TR I & ORER
BA SN BBROBRY P GERIZ 1 2 E—FET 5 2 & O

B S Bl O 8 OEEMARIZ B T D8O RE M

BN E AT 1% 0 W5 o (8 R R Ko OHEARTH) C D FEBL D 22 7E

B AR TE O bk

i £ N Ol o8 £ D L

G Otk

B U O bl

B R O L

B OITEY D Lk

PEIREL O L

FEINTEY O Lhiig

W DR FECAETICH 2 5 B

TEEAEYINC G 2 5 B g

BREEE A X1 D f B R GRAMIC D X IEAR)
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Bl 1

G/ ZF Sk
T OHEHRIZONT,

NA AL 7 Taplal TORDEBY LY E LD,

ljlz 28R %
B

FAhEOFH —D 1.

7 U 3 QBN OVERE R RFIE

. AL 7T adbbigER

A 2k 7T DA R OERFRRMED L

HEXIIEEORET 0T EORICET D E®HR] (2

5P

IZOWTOIFHRZ LV ELHDHELEBIC

1A = 79U
A Bombyx mori (Linnaeus) Bombyx mandarina (Moore)
ERNOBRERE | BRREIZRIT 2ABO®REIE e | dbmE, AN, WE, JuNizom
ZBIFDERRK | v, L. MR NI ZFEETT, &£E
I KEUMTOZ U aptRigkids
W (RTJECRE, 1998; PEEF - S,
1999; 5l 2),
Esh o HREREE | ARBRERICRIT 2R OMEITZR | BARDIEA, PEAL, FfFE5E,
BT AR | v, NENCYNEON 7Y =R ar I e SN
I B3 D (TJEHE, 1998),
BE MBI VEBRT S, RBIEA | SR VEAEBRET S, BRRIEOHE
PR HUKBERE S LRV, MR POKBERE S L,
HRDOAEFRTE | HRRE TIIAEFT TR, 7 ONEEDT T (5 A

511 AE),

et (VRIS | BRITE D, L ek, 246k, £ | & LT 24 UL 3BT, R
FAETLEE) | LR D D, DAEOHBE S I LB EIC R B35 A
LD (A - ik, 1958; Bk
3),
S OB | BEIX4EIT, 3EICRD 28 | 3EIBZVR4EGHD (KK,
D, 1950; #&A « 7rH. 1982),
Byt o EBE P AN/ oo THEB RSO | AR - THEE[E D,
ZH 72,
Rt oD FE B EHVIMNITZ LT TEDLN | REZLENTE D,
MRSZ LIFTa TERY,
b O ERENIE AN RGBT (44F0, 1936),
S OFREITE) | L7V, REERES 2 (KB O JeZ Ff D I CHE
LU, BicHEET %,
IR AR GE A HEAGE
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ZE AAREBNR L Ea—LZ L | A ARERR L Ea—LZE LT
TAARRZFHST 2D, ARARR | FAKBREZFHEST 5, 4 ARHIITR
IR T A AT T 5, AT RAARRBICETT 5,

st

PEYH RE T2 5 500 BRI 2 PEDN S AR 33 ~10 B AEFRE 5>
o FLOTHEINL, 1 EHOMER R D PE

PR%LIE 250~300 AEFLE (4 Fn,
1936; K&, 1939b),

(h4 &Y 7a0EER]

B A =2 L [E T Bombyx JBIZiX, BpAR S L C2 U = Bombyx mandarina 235 £ 4v, FEREFHY, Eis
PR O FHEWFERMEN S, A 2RI TEO 7 7aThsb EBEX LTS GaTEE,
1998), FEDZ U azZFE& b L THA anfEbNzONETHRTT, PEOZ V= (A1 =2) &
AARDZ U apib Licold, ZRE0IZ20URIOBETFERITHL EBZZ 6N TS (R
JH, 1998; Yukuhiro et al., 2002) , YetafkEicOWTIX, WA 2 EHEOZ U2 2n=56, HARDZ
TaRm=54 LWIHEVRHLN, WA AL ARO I U 3k NANIIKLRIE D LEMEFFOR
MEMEARDSAC D G, 1998)

(V7 30ERRVENOBRREICETH2ERKR]

7 Uk, BAR, REARL, SRS, BB AU 7 NN 5 GTJRE,

1998), HAIZBWTCIX, JeigE, AN, UE, JWcsm L, BEIRIZ N7 7518 E TT, #EK
SLIECO 7 U aOABRER T\ (A, 1998; fEEF « A, 1999; BIFR 1), 7 UV adghdix
7 UDEEBER L, FEREZTTIERL, W7 UNEE L TOIIEEERT SRR 5, Li
L., BEMAICEHINEEZFTIXZ UNEHMICHTE THES N, 7V adiibie & bickhE
SNDAEENEE D Z LD, ARENDRL D Z ERHERIEND,

AT UNKEET L7120, 7T agi B EFETEDLDIEFENOKIZNT TTHY | IITEAT
% (&, 1936; KAF, 1950),

77U aDRBOFERFHNZOW T, REFRIRATTIEZ7 Ahfs 10 Ao 2 BIRE (i
A - fEE, 1958) . KBRS IEHRD L (B 20m) & RER R N EIT /MK (B 280m) TiE
6 HEH, 8 AEK UM 11 H~12 HEHOE 3 BIREE (BlR2) . RERAEATNILE (S 1,000m) T
L9 AEOFE 1 RIRETHD (B2, BUEoZ &b, #illkicksEWNIHD D00, HAREN
DU AFTFEIT, TR 2 BEHRAREY BT 2kt E 720, 3EHREZED RS 3IETHY . £F
SO I AR 1 R A0 IR T 1{EMEIC R 2 L b H 5,

TR -955 & 5| & i Z 4+t Nosema bombycis DEFA0D 7 U =281 BRI, 1941 4EFKIC
1.4% (216 HH 3 51) . 1942 FFFRIZ 0% (156 BHHT 08H) Th oz OWMENRH D (KA, 1950),
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(PEESTIRVERES 73]

B R DB & LR OO TR D\ T, HEE - #EEE - BAREThZNO 7 7 £ O
THMEZEVTRD SRV, BBz oW TiE, TEEZ V3Rl A 2 LEL 2n=>56, §#HE
PEZ U AL HAMES U aTiE2n=54 T2 (A, 1998; Nakamura et al., 1999; Kawanishi et al.,
2008), WEFEY U azfE LR TIE. BAEZ U a o bl hs <, @R CHLEE
LT NI LR ERREIN TS (HEM, 1998), HEFEZ VathA ar NANIZRSED
&L ED B D B AR AE U DAY, ZHMEE AR IR L % AQHE L7 A IR O LR MR T35 & o
WERHD (PAS, 1996),

(V7 20ABZHRUEERZHEE - R

70U aDINIER 1.2~13mm, FR 1mm < 5WVOFWEME T, IMIEEWINETE £
TWD (HFR, 1936; KRAF. 19505 {IJUHE, 1998), 1 A CH#E D ax4ADRIEIT T 2 B30T 3 5
QABMEXT 3/eE) T, EEAEWHIRSE TIX 1B () 128580525 (BA - ek,
1958; B 2),

BB SR T CTOMAETIT, LU TOHOMAIED £ TOSHRMIRIL20 H~30 ARREE 72 (K
Fo1950), 1 f#n~2 IEHOMIZEFIZERET 203, BRI 21> TERHADAHITERET 2 L H 1Tk
o (A, 1936, KAF, 1950), Sz o 3 [ (ZIRE) LW, 4EIEHD ORF,
1950; #A « 7rH. 1982),

BB DOREAITHUIBSCER & L OB ENRKRE VA, JKIEEARW UEBE T, M 2 A& R
2 RE, MRS S IREICHHBRZRBERL D (40, 1936; #R. 1995), Z D & 5 iR R3Smt ORI
LT o, ERRELISMIMEDEE 2 (REiN O a2 /b I CERIE T2 2 & CRICHERET 5,

MIIHEA BEZIADL LI IC L TEDORICIED D, EORE, B bEMZEL TCRTRGEED . 3E
BEBRNE DT D (A, 1936; KAF, 1950), PUET 2 E TOOHIFNIIMEARIZ X D E WK
L 20 H D I DABRENS, EVEAIX100 BLLEE WS Bl H D (K, 1939a; KA,
1950).,

PCHUEA A « AR L BITRAT 22 L TE D QWM. 1998), A ARHUIZRAE T2 F
THrEL, BRICHET = v ' 2 LT AR EFEL 5, A A RITAAaT 2 il B i
HATZVARATZD 20 IR LR D A AR ARK T 5L BEX 5% (Sasaki and Jibiki, 1984), A
AR OEFHIH & L TR b REWVEEKIT 21 B TH D (R E5. 2010),

(V73045 BZHRVEREMEFYE ARXIEEFARELGREDEH]

70 IR ICREA TR L TRET 2720, AREINLZ UBRAZ T DHFTICR S, 7
U NS HAFFTHENAEGFET D2 LN TET, JITHAT S (B, 1936), HoREIC K
S THRHNTIR 2 08, A& U0, 7 UBRHE RS S HEICHHRBI L, 11 And 12 Al
X2 DEOFLDOKBNIEAET D (A - ek, 1958; BIE2),
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ik, A HWCTO UOBESK A MRS 5 2 &N TE, I A TR TEEIMEN &<
IERICEN XA 5, 1 l~2 BrEHORITEMICIERT 220, kT 210> TRHEOAHITERT 5 X
D272 % (HFn, 1936; KFF, 1950), SBEICEEL TiE, iR > CThEEMEID 72D, BamDHEZ M
DT, BEEBHIETDIMERD D,

WIIHEA BEZIADL LI IC L TEDORICIED D, TORE, B bEMZEL TCRTRGEED . 3E
MEHRNEDICT D (B0, 1936; KAT, 1950), ARHEIEA A « AR L BITRAT L LN TED
(I, 1998),

(V7 20ABZHRUVERZHEYE - FEXITIBEOKRR]

70 IZREIZ L > THEUTZIINOHAT D2 HMHEATEEIT ),

25 ORI (BB OFRAE) 11X, FRIFICEE 2 & o @ ORF, 1950) X, A AOPUERF
A2 s, A ZADFULRFHZPOICEE 5 LV 9 #E (Kuwahara, 1984) 73% 5,

AZRHBTPHER S ZDHICE EFE BHOT7 znE U Wbl 7 znEtr (RrEa—)L)
Z KA U CA Al 2 355| L TR T % (Kuwahara et al., 1984; Daimon et al., 2012) , 4 A
I BATIE T, BHICRAT A7, Ara— L2 N7 x0Fr T v S TOFAKHRD
TS XR8P & 72 D (Sasaki and Jibiki, 1984; Kuwahara, 1984), FRALIIA A « 2 A &L HIK M
AT KIZHES I SN DBANHE SN TNDR, Z7IDOERELTOZ Taobire LT, TAHEHIE
VP LHBRMATIE RN E S TWD (&, 1936; K&, 1939),

AR, TET D, T ~10 FERE T O FE L O TINEZFEL DT, 1 HHO A AR E
Te IR OKENT 250 H~300 HFEE CTH D (AFn, 1936; KFF, 1950), BRSGHET T, 7 VOES
BHZZFERMIT D 2 EM— I TH D, 7 VDELIZEZTWDEY T TR0 ¥ X ITERT 124
HdD (KA, 1950), FABESRMETTIL, AARREZANTVWDIREBL T T AT v 7R EICHEE
9% (BF S, 1999), R L7z A AL, 1 KD BIZEREKZ L EEZZ BN (R,
1950).,

AZl U CRIIIHET 2 BFEII T, I TS 2 kT —F Tk & 2D Tidke<l, 4
HEPOHES>T20AL EIZhico TiRAICEE D (K%, 1939a; KAT, 1950), B bERIE, H
RGN T CIIRAERIC L DWEEZZ T D0 E LRV, FESRET TOMERITERNZKE N
D3, MR 80%FREE L STV D (RAE, 1950), FRICAEENMEENEINT 2 & KIRL 722N
THRR AT RBAEIIE 720 | ZOBFAEITEIIND 10 ARRET—F I bT 2 (KR, 1950),

(V7 30EBZHRUVEREMEFYE R - FESIN S5 AREME]

BAEDO7 U3, INOREIZIE, FAEBICID2FEEZZT L (B, 1936), £OFERITESY;
FHCE > TRELS B ARDN, RN TI%EBEZDZENHD (KA, 1950), shllicix, b1 =2/
UYUNRT LT ay RYARZNEETHIEN, TV FAARAFICL - THiRSh, Wilicix, e7%
EANF LT VT FanFNEETLZ ERRESNTND (BBF, 1936),
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Bl 4 BEREBRAOHREHRIISIBICFET S WRECH SRR - BB

BN I D A A OIERN 2 REM & LT BB IRATE IR W TR A R o g b2 fif X
FHHBICHFET D ENEZXONLHEO R - BHEHZLUTIZET 5,

=% e)
L7 KU (BIRIZKD)
T AR (BERICL D)

JEEE
A=z (B, 1929)
77U avx KU Az (B, 1929)
T rav YA (B, 1929)
Y I AVHE (B, 1929)

A~ Fu~H (B, 1929)

U~ A A (B 1929)

NI HE (I 1929)

=X AVHH (B 1929)

7T HATFH (B, 1929)
AR ANTFH (B - 1756, 2007)
T U (B, 1929)

SEEI W - ATIFE] (2007) BN D 0 A 2iBAG FIEERO FTREMERF VA OBIFE. B n
ZEMOFEERRIC T D 2SR G (e Y =2 MR T Y — X 447) |, 100-102.
FRILAAES (1929) o H AR £ E h4aeE B
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ke BREBFELTOAIA 2L 7Y aDRMEE—-ROBEIZOVTORE

BEROWBBETONA 2L 7 T aDRMOFREMZ BHEMICHREET 2R E LT, BEEREFIZBD
THEBe DASHERS IEHEE A58 U722 WMBITI e TIE T A gz WME L, ZOMUTREL-7 U
DEAFHEfIT Lic, A 2L 7 U a3 R —RIIhA af koI bar R T 28> &
5, X Far FU 7 coxl BinFOBIGFREAMNTT 52 21280, 27U aEMNOHERE — RO
BEEZIICHONCTHZ ENTE D,

GEESRFS)|

(1) 7Va%2BET57 =0T b7 v 7TOHRE

TxrnEY Ty FL LT, FRRETEMOMEKREZMEN L, FolIRE LT, Fa 25 FiTh A
IDAAREH 1~3FHT D, AL 26 &R 2T FITAK T = nEy (RrEa—) Img ZNL
fed sy vy 7 1 EFT Oz e, EBRIE, Fl25 4136 12 76 12 7 24 HET, ik
264R1T5 H26 A5 12 H 23 HET, FR27HET6 H2 HBL 12 14 BETTh o7z, BBt
R2FEMIC 1 E, MEREFFREE LI T 2aEL Ty 72T, MiESN-7 VanFt
AR [EIY LTz,

(2) At
A L LIRS IRATE T OB B REFZ OB BTHEIIR 1 OLBY THY, ERIZTZ7 =T T
o P HRFE L -HEMORNIZIE 2 DB Th 5,

®1. REME LE-BRERROFAFHE (TR 26 F)

R A W R B AL GRLI ORI fi B R

A 99 J75H 5 5 HHfm s 10 H 4]
B 57 7R 4 [m] 5 Hhfme 10 H A
C 24 JjHA 2\ 5 Hhfns 10 H B4
D 60 J7 i 5 [l SHHAMG 10 A T
E 705 TUH 1 =l S AHANG 6 A
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x 2. REMBDRKE

g RE A AR A H D BRI

Al A Y 25~27 4F IR L CTRBERIEZHER L TV 25T T
ST b BB

A2 A L 25 - 26 4 FHAH AL 55 2 km BEAL72 00

A3 A AL 25 - 26 4 FHAH A2 7> 59 400 m BEAL 72 A

B B Tk 26 - 274 WEICHE L CTHEREAHRE L TV A5HITT
ZM b B

C C L 26 - 27 4 WEIT R L 750

D D L 26 - 27 4 WEIZEE L2 HT (RE DITEE, S0, %

RSN TN ENEEN TV D,)
E E AR 26 - 27 H BERDICFRIE A FEHE LU A Sl & BRI s

(3) AL OfENT

IR 6 LRERIC, BELTZZ T aDA A BN DM L7257/ 5 DNA 285 & L72 PCR T k
Ay RUT coxl BInFO—H AR LTz, £O—#% L > TT H e —A 7 VEKIKE THd L7

%, 0 O—EAHIREES Ssp I THL L CT7 4 v —A FVERIKBI 21T\, BThREZMNH 601 =
e U allzXR Uz, MEIZE U C PCR EEY OHEERANZRE L T A 2L 7T a Rz X
L7,

GEED

SRR 25~27T HEZHIE L7227 UV a DA A d 5 5, PCR EMNE GV 3,750 @A XTHR 7 U
aWIThotm (FF3),
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=3 PEMILDAERR

Bk fir AT E T Dt R

Rk 25 4 TRk 26 4 Rk 27 A

Al 75 A 253 §A 188 54 FTRCH U ak
A2 119 §H 542 gH — TRTr U
A3 128 §H 814 8H — FTRTCr Ul
B — 187 §A 179 B8 FTARTr U
C — 168 88 111 85 TRTr U
D — 226 5A 112 84 TRTr U s
E — 426 9 222 §H RN/ AVE=Fitl
[%Z%]

AR TIE, BAEDO 7 U afMICBICZHE DN EC TV D NE I DERBFEL TVLHHDTH
D, I b RITT ) Az~ 2 L THERICHRIETE %,

FrBE DML IR A3 U5 2 & 7e <, SR PO e B & R - HERE S 572 8, A =
LT aDIENEERLTVRIAEEV L TH, B 7 U RIS O B AUERR D B
NRIPoT=Z EnD, EEOBBBFZR IO TRME—NRBNEL D Z &R0, E 23
DTENTHDLEEZ BN,

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. (in press).
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BIVRT 4= &2 T3 DRMBROEEIC O TORE

A 2 &7 T aDZHER KO DORNBIEIEZFFONE S I ald Lz,

[ 5ik])

A2 (P45 BEXH1405) ODAREZTaDF AL EZBHNTRRBIE, BTG
Wb L7224t 1 fRooshiiZ 3 fnshh F CENTRE L72#%, 250 A= (X1, 2) NOFMb
Wt U7z,

3 hRDREIZ
52m
3.2m r1
10 m
7.6m
2

MENICIE, B2ENS A D, FTHEOBRESCEBOTEZOERZ 1 12 1 B2 ETV, ZOR
12, ZHHEIRDOBIDNEF L WD Z L 2R LT,
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[R5 5R]

2008 FHITHEENICRHES | ROGBE MR Lok, RO ENHR S NI, Dk, 2012 4
HICHZ BN L CHRBR 2K T35 % T, RO P CRMEROB ARG AEF L TND Z L
I, BT EIL R S e, ks, MENICIE, EERHREE THLBELRONTFHITARLT
BT, ZHEERBHE SN BBZE I TV,

(&%)

KBTI ONTAERIT, DA 2L 7 U aDZHEREERLOEDBRRITEEDRDH D | FHEH A D
BROGFHETHATHLAEFTEDL LA LTS, BNTORME L LTI, BE (1927) 2AF: %
T, R - R (1939) RN FET, TNENARREABTOMELHRE L TND, ZOZEnbb, H
A 2L 7T aDRHEER L OZEOBRRITITIEEDR D D Z L PR TE D,

IWEmS (1929) FEEBEOLR. A RSMEE, 21, 59-64.
FIREWE « KEESR (1939) ZmEFE L OZMRICEE T, KETR, 394, 71-82.
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B8 BARRIZBITIDINA 2LV aDR¥EE—ROEFEANCET IHE

A ADAAFRBBIMAELC T VanA A ERR L, SZHE RO L2556
DAEFDOFTREMEIC DN T, MENTOBIE T, MBED VRN 6 BREMERHE I T
BNEWIRREN D o1z, £ T, MESOFM LA & U TARHEE — RO s b 2 i L,
= DAAF D ATREME A FRGIE L 72,

(R 715]

ESZAFJEBRRIE N R - B PE BT G ot OB NIZ . D Fet s S TAF LT
DEMOTE LETIIFEBNO 2m BN, A2 (H 137 5XK 146 %) LU= (BEEE
HROEE RiM) & ORMEF —ROWHLLh B A Jihi Uiz, 20 HRRER IS Y ESMM O 2 5 E LR
BRI BT OBIE L TR OA EL A LT,

[ R]

2014 4F 5 HT 3 HHTEFF 150 BHO MR — RO i & St 02 BTl L7z, 7 R
AT AP SN <720 | BRI 23 ARICHER L7BRICIE, S b i b biviehnoTo,
2015 4F 6 A2 3 HIFICARF 626 51, 201548 AIZ 3 H T 2,338 SO RRHESE — (R OfFLsh i % 3
B0 2 m BN oMU S BUR LT, 2 O% OB CTIIAEFERIIBIE ST, B 19~21 A%
IZHERR LT2BRIC S, S - Wi & BIZRRO BN ho Tz,

[&%]

HA ADAAFRPBINT Y U ap A A & 48R L CREINT 25T & L CRIREMED & 2 D13
BEREOHTHY , Wbz il LI 2HmE L TWb, A 2D A AR S BH
NFEBREN THEINT 2 O LARIZRBOMHCLh h 2 ffil L C bl E THEFT 2 2 Ll EFDOF
REMEZ RO D T2OIlH 2 TE RITHEA L THE LR -7 2 &0 b, FFEREISHIL T A 2D A
ANEIMIH T, RICHBHEICZVRHECTHZERIMEL T/ VDA AR ERELIZE LT
b MR RN D AR I TRV B2 B D,

¥, METORE GIRT) TS -RBEMFARTHo72Z &0 b, A RIOMESNTORHE
THETERPST-DIE, EERICEEL TV ARWERSEOHEEIC L 2B L b0 LHfE S
N5,

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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AR 12 BETFEACAWEZAANRN—TFZAI FREREFEL TRV & ORER

[J7ik]

G X (EMSARMEREGHEE X 17 38) OBE MBI A 2 (KH25 RZife) S #nshho
BIBFRAR D7 L DNA ZfliHH L, 0.5 pg 288 & LT, KOD-plus % JH T 30 %1 7 /L d PCR
ATV, IR BT O—HEZ R L, MHRAZRT 720, ~A =TT 2 I FEEERRL

TEHLL L72 PCR B1To72, PCRIZ 50 pul DFUSHRTITVY, £DOH 5 ul & 1%7 Ha—A7 v

TERUKE LT,

TIA 7 —OFEEINILLTOLEED,

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

[ 2R]

RIZHA 25 7 KHIZ 1 a8 —0 piggyBac IR ELR T RFHFASNTNWDL T DL, A2y
505 pgllYTEANNR—TTAI ROEITH 6pg £72D, PCROFER, MoLtky, FHES
DY A X (550bp) D/NY K3, ~ARX—=TF A3 K 04 pg D LR TE-—F, AR5 1-Hilik
ZHA DT ) 5DNAOS pg MHITRIH SN o7e 2 Eonh KB TR Z 1 A 22T~
— 7T A ROBFIBEF L TNRWNWT ERHERTE T,

M 1 2 3 4 5 6

5,000 —
2,000 —
1,000 —
650 —
500 —
300 —
M . DFER—H—
1 . ~JL/S—DNA 400ng (A4 234/ LDNAO0.5 ug TO 7x10* 2 E—5 (L)
2 A JL/S—DNA 4 ng (700 aE—%)
3 ~AJL/X—DNA 40pg (7TaE—%)
4 ~AJL/X—DNA 04pg (0.07aE—%)
56 . KH25 4"/ L. DNA 0.5ug (5 & 6 ILFIMEK)
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B 13 BASINEEBOERYNREMRIZ 1 a B —FET D Z L OHER

[J7ik]

BR TR DA = (KH25) LIEBBE M2 4 = (A/C) LD FiiZ, FElE iz 1A =

(F/C) #RLAZE LT, WIRTOHBEEZMRNT LTz, RRLUAEIE 3 7 (X)) [ZOWTITV, 4 i
D2HE~3 HEICKT08Z T X LTRATERE Lz, FECE, R A RV T, st a i
e RS 2B, I L2l SMEAEBNC S 2 A DNA 2 LYo TV F A =g
117,

77 5DNA (2 pg) ZHIBREES Sall THE L7=DH, 0.8%7 v —A 7 L CEIKIKEI 21TV, T
AL A7 Ly Hybond-N+HIZ T VA7 77— L7, u—71%, EMEHEERZETMETOK 14
\Z7R 9 & 5 1T piggBacR FFIZE%E L.PCR TERI LT, 77 A ~— DI RS NIILL T O L B0 TH D,

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

5517 PCR FEM) % AlkPhos DirectKit (GE ~/L A7 7 4E#) Z T F UL L, CDP-Star % J&H&
LR TR L, 2B, 7T A3 RX7 ¥ —pBac[3xP3-DsRed2afm] (6.5 kb) % fill BRE%SR
Ascl CHIBIL CARY T 4 7ar ba—i b L,

GEED)
PHF N TV EA B =2 a TR PR SN DBIEEER L ShRWBIEEER L2 11
WCHBELT=Z Lnh, BASHIEEIG FIFRER LI at—ffASHLTWD LHEE SN,

X 1 #HX 3

AU NINIANA

Bt B Bt =[]

(kb)
12.0 =

6.0 =
4.0 =

2.0 =
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WX 3 5 Y BPEE AR YRRt E R

1 18 19
2 21 20
3 29 27
G 68 66
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B 14 BA SN OBEY OBEEOFFRFRMITR T DInEDOREM

[(77ik]

6 Uit (G HAY) ICHRT 2B FRAROBIL B Z A = (FHA 6 @K D) K
IR TR Z A 2 (4% 6 [BAIKT D) IZ2OW T, SESh R ORI S 7 7 5 DNA Z4hH L.,
WIS 13 ERAARICY ) DY o T EA B —2 9 U &2THo T,

KH25 (G1-s)

HC-EGFP CAZE
(G2-10)

[#E5]
B RT LI, BASHTEEBEFIEIHA 25 ) DMIEERNTHERR STV 5D,
KH25 (G1-8)
HC-EGFP200
\ 200 (FE4BIRZ) (Gar2)

(kb)
(kb)
12.0
12.0
6.0
6. 4.0
4.
2.0
2.
KH25 (Gr1.5)
‘ HC-EGFP CAZE
CAFE x200  x HC-EGFP200
(GE#R#R %) (Ga-1)
(kb)
12.0 =
6.0 =
4.0 =
2.0 =

77

\¢h$<#mmz)




BIR 15 BA SNIEROBEY OB KR K OHARB TORBROLE M

[51£]

[ CoeR#E (G HAR) ICHRT 258722 FHRARMOBIS AR A T A = (% 6 KT D) &, [k
HNCEE L7 IER s AR A = (8% 6 fifRT D) I[2oW T, 5 s D% AR 54 RNA %
fhH L C EGFP #{x - # M H9 % RT-PCR #1T>7-, RNA (ZZNZ 1 pg To& M., Wl ERESR
AMV Reverse Transcriptase XL (¥ 717 /34 4) 1ZXL 5 TcDNA ZGK L, TDHHD 205D 1 &8k
AL LU CExTaqHS (¥ 5 7 /314 F) TPCR &{To7Tc, 774 ~—I3EWMSHRMRZ BT mEF DX 14
{2 RT-PCR O] & LTHRL TV O ZHIEST 2 X5 ICRE L, ZOEEARINIU T D LB
nTh D,

ks35: 5’-ACGACGGCAACTACAAGACC-3’
ks248: 5’-GAACTCCAGCAGGACCATGTGAT-3’

PCRIZ 10 ul DGR TITW, TDOHIHD3 ul % 2% 7 Ha—RA 7 )L CTERKUKE LT,

F72. R-PCR DR YT 4 7 ar hua—/ e LT, rpdd BIET (VRY—LZ I EEET. T
7% v a %5 NM_001098282) @ PCR H4T-7-, rpd9 EIn 1D 7 T A ~—DHEESNILL T D
LBV THD,

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

[R5 5R]

KoLy, THEINDYA X (365bp) O EGFP #Efs 1O PCR EMN, B L 1A 2§
TCRBEICRH S, —J7, FFBEE B A a TIIRM SN2 o T, £, rpd9 Bs 1130
FTHOMAENS HIIE Sz (276bp), ZDZ LD, ARIOHFFICHW D B2 b A 2 %H#
T, BABGBFRREMITHEIAL TND Z &N MRETET,
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- ~

CAE GEHEZ) (G2-10) #
I

200 (JE##EZ) (Ga-12) 4

HC-EGFP CAZE
CAE x200 x HC-EGFP200 T
(JEMRHMZ) (Ge1) i

(bp)

— 600
__ 400
— 300
— 100

(bp)
— 850

- 300
= 200
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Bl 16 S RE OB

[(5ik]

AT DA 2 LB TELZ I A 2T HOWN T, W% OB % OREERTOSh B (E#E)
DOIEEZRE L, RBHITIUTO LB & Lz (WS E X 17 D Gao),
Bz A = HC-EGFP < A ¥ XHC-EGFP 200

KRR & 72 2 e s TR X A = <A X200

WHLE R OSBRI OWTIE, 1 DORBREROS R (BIX) 2 F LD TERELRE L, P L7op

DEEBATHROE L LT 1 HHZ Y OFRELFRE Uiz, BRIV A 2250 T 3 X
BB TR Z T A 2T DOWNTT 4 X &5 L7z,

2QWERICOWVWTIL, 2082 F EOTHRELZREL., 1LV OKRELZFHHE L, Zhz, &is
FHAHEZ A 2 R OB A 22O T, ZRF 12 BT 280K

1/7:_.0
3 EEELEICOWTIE, 1 BT ODOERELZ, @l A a bl A axhe
40 BHOWE LT,
[#55]
EX5 B E% 2 IR IMHER 4 BHiEE 5 iR
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

(HAT : mg, P38 =R 22)
W ILOEHEIIZBWT S

BB A a L IEBER B DA a2 TP EEER D -
7= tHETP < 0.05),
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Bl 17 BWELEOHBED LR

[J7ik]

BRI A T A = & IEBARFHHIA 2 7 A a2 DI LS B 200 BHFDIZHW T, HERM (1 5 3
ln) = NTfEEC, HEH (4.5 ZFECTHE Lz, Bohizi QEMEN 1 SO EEoT-
Yt 7e EERROIZIER 2HE) 120V, MiE (M2 ETMoES) CREE (WD uh e B R
WEEES) EFHIIL, BRI T B0 L Lie (S ik RS 17 D Gass) o

BB A 2 HC-EGFP < A £ X HC-EGFP 200
xR & 72 5 FEE s TR X A = < AUE X200

(2R
F R AR
Rif &% (S WEE &% W= WEE
HC-EGFP CAE 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

(i B & i BV HAAE « gy PR AR TE(RE)

MEEOCMEEWVTIVUZOWT OB A a3l s bICEERFHRBRZIA2X0 b
INEo T2 (Welch @O t & T P<0.001),
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AR 18 (L& O

[75i£]
G FHHIRZ A 2 L IEEI R T A 2O N T, ZHEIID H B RAI LT 2848 TH 50
G Z L LTz, BERFIZLLTO LB & L EMSRRIERZERMGE X 17 O Gaa),

Bz A = HC-EGFP < A ¥ XHC-EGFP 200
KRR & 72 2 e s TR X A = <A X200

7ok, AEHEIR & X, IR OFEBIIE DA A8 BV WIN, FEIN &I, R LR
AN E 2o 7290, EHFEIN &%, IRIAEDNHEA TIERTOS 2N E T TR Ak (B
72 T=MHE Lo 720D Z L &5 9, IRERD 5 BARSZIEININN 2 2GR & LT=,

[ 5]
T i e T Biksa
XS B DATEYS WL BR
E AT (%)
HC-EGFP CAZE
1,056 20 5 20 1,011 97.6
x HC-EGFP 200
CAFE x200 1,596 30 14 16 1,536 98.1

e (eI (BED — (R=REIE0) L LTHRIEL TV,

AT DA 2 L IERBE TR I A 2 L ORT, LB ICEEZIRD LN hoT- (B
A ZFFETP=090),
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BIHR 19 % AR o bk

[ 5]
BRI 2 A 2 L IEB a2 1 A 2O ES 200 BET DIV T, HEEH (1 D 3
W5) F TITH 600 BET 2 A2 N LB T, HEM (45 13400 BHASZETHT LT, Shh#E 42t
W L7-, ERBHIZUTOE B & L (AW rei i mE 17 ® Gas).

Bin iz A = HC-EGFP < A ¥ XHC-EGFP 200
xR & 72 5 FEE s TR X A = < AUE X200

¥, ZZCHHREIM LT, Wb LTS ISR DFGEEEZ 1T o T D, WD BRI E > TR EE
ZIEILETLETOREEZS I,

(6]
Iz AR
EX (R0 B (B) w2 R ER HhaHE (B)
HC-EGFP CAZ 84 24.0+1.58 97 241%1.35
x HC-EGFP 200
CAFE x200 98 25.1%0.922 93 25.2+0.870

SR 2 A M & B I FEE s R 2 o A 2 | R TE R A 23 0 > 7= (Brunner-
Munzel #E T P <0.001),
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B¥ 20 EWEOLE

[75i£]

A TRIR X B A 2 LIEBIR TR A 22O T, HEER (1 #2253 i) 2 ALk,
W (45 ) ZRETHET L, 4 HEETEHEZL 400 BHIZZAZTEE L, W2 1Eo 2@ A%
(FERARL) ZFRA L7, WiMEEZE 4 i TR oI Ea ERR L L, ERHIITo Lk
D & LT (EMSARIE R 17 D Ga1)o

BB A 2 HC-EGFP < A ¥ XHC-EGFP 200
xR & 72 5 FEiE s TR X A = < AE X200
[#E5]
4 EmE
EX 5 ‘ EmEHR
EEH (%)
HC-EGFP CAZE
400 396 99.0

x HC-EGFP 200

CAF x200 400 395 98.8

BB A 2 LIFEG TR Z A 2L O T, BERBICABEITRZ DN o (A
ZIREMBETP=0.97),

7B, MEELRPSTEERIZONTIL, Sl TORT 2 s L7,
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Bl 21 S DOITEIO i

[ 5]

150 cm PU 7 O#E D Fiz, 20 cm o] &2 B> T 541 X6 ¥ TEEF 30 HD &2 oiF, £ 212, 5
2 HEDOAA aghlia 1T >AEF 30 HHE <, EEHH O miciTmLETZzENTEL, £
DEFE 16 FFRME L. TNEND A A 2R3 DGETD EDL bW OHEREZBE) L 72 &5k 5,
HERRMIILL T O LB & Le (EMBARMERETEE X 17 D Gaa).

BB A 2 HC-EGFP < A ¥ XHC-EGFP 200
SRR & 72 5 FEE s TR X A =2 < AUFE X200
(#5521

BENREE DO TEHE (HERERZE) X, Bz A 2 T94cem (+54cm)., FEEMLEHZ D
A4 a2 T9.6cm (£5.0cm) THY ., EXRDOOLNLn-o72 CBRETP=087), £7-. BEIEHEA 4cm
TEDEARANTTAZERTETHOL S ITRoT,

—~ 14 B
l: B HC-EGFP ><HC-EGFP 200

T

¥ol
JH

a ><200
10 -

ol 1 N

0O 4 4 8 8 12 12 16 16 20 20 24
(cm)
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BlFs 22 EESRER D L

[75i£]

BARFAHIA R T A = LIEBUR AR I A A ZEh 21 BT DD A A& R - B ST,
P19 em OFFEOROHRIT 1 BT OEVT 24 Bfil i L TEINS . T O Z i
L7z, BEERFIZLL T O L0 & Lis (EMZ R B Hn = 17 D Gaa)

Bin iz A = HC-EGFP < A ¥ XHC-EGFP 200
xR & 72 5 FEE s TR X A = < AUE X200
(#5251

BRI Z A 2055 2T B0 & 41 ) LEIIL TWRhoTolodh, VAR
MBERWZ, 1TEY 2 OEIIEUILI T DO LY LiroT,

Riffe T RERE
HC-EGFP <CAZE
516.4+102.7
x HC-EGFP 200
CAFE x200 645.6+109.2

G Z A 2 OPEINIIIEEE T Z A 2 DPEIE L 0 Dotz GENRRWD & 2
(R & L7 t BE T P <0.001),
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Bl 23 EESATEN O bk

[ 7]

B2 A a b IEEL B A aZ T 21 BT OD A A28 R - B SE 71,
F£2 19 em O OREO I 1 BET BT 24 R E LTRSS &, I 1 ST oD HL 5D
FERfE 2308k LT-, HRBHIZUTDO LBV & Lim (WS 8 mE 17 D Gaa)o

Bz A = HC-EGFP < A ¥ XHC-EGFP 200
SRR & 72 2 FEE s TR X A =2 < AE X200
(#5251

AT Z A a0 H B 28TV E GOEE 41 ) L2EIIL TWeholzlzd, ZhaEit
MO ERW e, BRI A T A = 19 B L IRBAR R R 0 A =2 21 BHE L EAULUZ DWW THIL2ND 2em
TL DI ARG LT, TNETNOIOREIIKT 28 EGEZ L A M7 T AIRTETROL S ITR
%o BAGTHHE X 1A 2FIEBE TR 2 7 A TR THUMZITVMZEIZPEIN LTV D (=R e
Z & IR & L 72 Mann-Whitney @ U FiE T P <0.001),

0.250

B HC-EGFP ><HC-EGFP 200

0.200 - O 200

B 0.150 -

2l

PA
= 0.100 -

0.050 -

0.000 - ﬁlﬁ

il DEERE (cm)
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BV 24 WEHORESCEFTICE X DEEDOLE

(7]

MR Lo A = B S M E 7T B A BRAE L L TR L L, T 1%IRA L2 IRk +
s LA (7.5em ) (21009 TOA L, 1RICT7 =Y — (fkkE) fi7 30 Rz /i L7z (%
FRERIXIZHOWT 5 ), T 20°C - HAOLORMFICE S, R 7 B CRFHeMA L. 2 HiH
THL EFR A LT, —#RE 720 OFfEE A A Uc, BRI TR IZAT > T, HERHE
FUTD LB & LT,

BRI Z T A = SR & 7R D IR AR X N A =
* HC-EGFP < A% - SAE
» HC-EGFP 200 + 200
* HC-EGFP < A % X HC-EGFP 200 - < AE X200
(5]

RIOFTLRY, BIFRLM EMOBER L G2, BIAFHABRIDA =& MR E 72225 IERIE TR
AN A =2 & DFETHEFARAREETGRD Dol

F 1. RIFRIIH 2 DHEE

FEAF R R YRR FAEHR % X & KR 2 X O LRk

" (%) BT L2 P
HEALER X (LD #) 86.7 = 6.3
SR
SAE 927 + 4.4
. 0.68
HC-EGFP <A ¥ 91.3 + 45
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
YR
W.VES 86.7 + 8.4
. 0.79
HC-EGFP <A % 88.0 + 45
200 933 + 56
0.085
HC-EGFP 200 87.3 + 25
<AE X200 90.7 = 49
HC-EGFP < A% 0.80
91.3 + 1.6

X HC-EGFP 200
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#2. EBIHZ DR

. o AR A FERAHA 2 X L 2 XD B
R X

(9) (tHREIC LD PIiH)
HEALPRIX. (T A) 0.11 + 0.018
SR
SAZE 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 0-35
< AE X200 0.050 + 0.0049
HC-EGFP <A & 0.074
S HC-EGEP 200 0.059 + 0.0071
EVEN
SAZE 0.056 + 0.0071
HC-EGFP <A % 0.062 + 0.010 0-33
200 0.052 + 0.0073
HC-EGFP 200 0.049 + 0.0057 045
< AE X200 0.064 *+ 0.0062
HC-EGFP <A & 0.97
0.064 + 0.010

XHC-EGFP 200
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AR 25 HEBAEMICE 2 5 BROLE

[J7ik]

WHRRAF L2 A 2 S s E 7132 MR L O L L, ATRIC R 280 Lo+ (13
LTV (2 1%0EIA TIRM LZ, ZHUCIREK 5ml 200z TRl S, 25°C T 2 @R %
L7z, Z0th, 59 ZFF&E L T 45 ml OIREK EIREG Licth, 102~108 {E5aHRIR & 1ERk L7z, SRIkEE
2OV T, 102, 108, 104f5A7BRIE 200 ul ZEE 9 cm ¥ v — L O — A )V B2 @A
L., 25C T4 HERE®E Lotk, an=—%%2PAE Lz, ME - BREIC OV Tk, 104, 105, 1061
AHIK 200 wl ZER 9em v ¥ — LD PTYG £5#ll L&A L, 25°C T4 HREEER LIcth, an=—
Bt L,

HERHITILL T LB & LT,

AR TR T A = XHHR & 72 DI A N A =
* HC-EGFP < A% - ShE
» HC-EGFP 200 + 200
* HC-EGFP < /A% X HC-EGFP 200 - < AE X200
(5]

RITRT LR, SRRE EME - BERE & bIS, BIAFHEBRIDA =& IR L7225 B s R
AN A =2 & DOETHEIFRIRAEETRO Lol
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# 1. RRRE~DFE
Wt 1g bz O e % X &
B IX an = AR A HHHA 2 X D B
(x 106) tHEICE D PE)
MEALBRIX. (D H) 0.12 +0.04
kR
SAE 1.02 +0.36
0.058
HC-EGFP <A % 2.46 + 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 ¥ 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
< AUE X200 1.77 £ 0.55
HC-EGFP <A & 0.22
2.69 +0.79

XHC-EGFP 200
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32 2. M - BB~ 2
Wt 1g bz O e % X &
B IX an = AR A HHHA 2 X D B
(x 106) tHEICE D PE)
MEALBRIX. (D H) 0.85 +0.44
kR

SAE 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

SAE 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

< AUE X200 0.53+0.03
HC-EGFP <A & 0.63+0.21 0.85

XHC-EGFP 200
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