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1. BEXNIEEORTI0EF LOBTET 1EH
(1) PEFLEOMEMTRUBRREIZRT 557K

A Wk, FTLHRUFES

& hA 2R A adblE A=l (A a) (LS, 1971; /NS, 2002)

: silkworm

B
R X

: Bombyx mori (Linneus, 1758)

juf

fa £ EL T R4

BT EANCHWEEOREL X w-1 pnd TH D,

® w-1 pnd

FXL=NA RrX T T—EBORKIZLY | PIROCEIRPAACGTH D, £z, MTI39E
KIRCTH D, BEAEWEIR Y — /X 7 (https://www.gene.affrc.go.jp/)iZ ANJP &5 10308 T
BikSNL TV O IRFERATE THEAIE) (BINEIR T w-1 2FFD) & ANIP %5 10389 TH
FRSNTWDIRAFER AR [EGIFRIRIF) G AIRRIRINE(S T pnd ZF7F2) L% 2ZHLL T
B EEKE L, w-1 KO pnd Ol FIZHOWTHREESIC LEZIERIRAIIGFETH 5,

@ H/C
w-1pnd & CSJO1 (+4 +1) Z 2Pl L, £ DBV TIRIR K OV E IR [ IR O {8 4 % 38k
LCEHENTERHETH D,

©) H 603 =

BEMOKEER TS - BHREEFERIIZEAC WO CRRMEME L L TER S Akt o A
MiRDOHAEERTH D (BHMOKERRERREZR, 1993), HEERIIGBELZ 2L, Sihofk
FUTIRIR R C BRI (B O H OB AN A T = AaFENILE L TR S L7 iEER)
Thd, MITERFEET, BELATEH TH D, BUEIIOIFGAITFERTH 5, BifEX, B
WS CHERF - IRIFS LTV D,

R BRRE T ERICTHAGER Y g e WS HE, — b THIVTEM R, (e Thiud
AR AR
2 PIMEDZSTIEIMND DI A 2, HEOLHIICHZD, BER (FD) LbE9,
3 LB 0 EREBEE TV ORISR SR, U L CRi ORI Uk
4
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BEROKPER #5556 « BB ERMTIEITICRB WO CARMERE B L L TER Lz fktko [
WAOHHEERCHD (BHMKESRERZF, 1993), IHEIIFEAELZ 2L, Jhofk
BIXRIR R T, BT TH D, MITEGERE T, BB LIXEETH D, BEINO IR
RTho, BUEIL, B CHER - (RESh TV

® H 604 5

BEROKPER #5546 - BB ERMIEITICRB WO CARMERE B L L TER Lz fktko [
WROPHEEE CTHD (BMHOKESBERZR, 1993), HMEXRBEEZE L, Shhoflk
BITHER T, BEAUIMECIIR A, TR (SR OABICBEA 2 FFz 72 W, TR
DIERR) &7 DR E 2 A LR OB S 2l Th 2, iTMEMIIE T, b5 bi3E@
Thd, BEIIOINIEITERETH D, BUEIT, BN CTHER - (REES LTV D,

® H 511 5

BEMOKPER B+ B BRSEEARFZE AT IS B W TR Sl & L CH Ak L7z Akt
FEERTH D (BMKEEBERZR., 1996), BEITEBEE R L, IhoREITHERT,
BERUIE L AR T 5, BIIFEME T, BB OIXHETH 5, BEIIOINE I THHRER T
5. BUEIL, BUHHE CHER: - (REESh TV,

N BEREROESO B RREICRIT 5 4EBIRDL

A1 A 2 F7E Bombyx J&1X. 714 =% (B.mori), 7'V = (B. mandarina, 711 = ez ILh
THEZBZONTWDEAERM), 42 K27 U2 (B huttoni) 72 EHFENREEND (HiX, 1988;
{RIJEUA, 1998; Xiaetal., 2009), A =i, FAEN/RRE LIZRHMRIZIE, T CICAARERRE T
DERBRNZRIML TV SN THY, TBEIZB O TEIMIEITH L TEAEMLLZY
HAREEE FCAERE LD LTWAHNIHE ST RY, 7R3, A 2 L AR 7 U 2
T, ARBRETCERL, o7, PE, ABROHEEESICOMLTND, TBET
IR AT D05, BEFRE B O/NERBLE, MilsE R, R OVEEREE T30 Ly (i
JFUE, 1998; BEAR, 2001; 4x3E5, 2013), 7 U adshdix, b4 a L, 2O D
(Morus spp.) D¥aZBERDH1-, FEELITHASZBICERL WS EEZLND (K,
2014),

CRRMERMAT T 2 LS, T =) BHROARTH LS, — IS ThA =) PEeis
T2 epb, RERTIEBRRLED Oz [hA 3] L&Y,

5
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(2) HERA%EOREERUBEIR

A4 ERRCESMIBIT 2F—RBERSFDESE

NIED T A 2 Oz R Liso 7= 0id, PEICBW T agiet Ghooai 7000~6000 4
) hHESbil, BEOEREEZONTND, BEEME DA 21T, FENOE S, B
T EH~EARZ DAL, BARIIFIRERMR (fEocill 300~#2oc 300 ) ([Tf5kL2EEZZ D
NTW5 (HARERYS:,2002), PENGHEOLZSGIZMEN, RET Y7, a—mr w3 H
ARG SRS W RS o T2 7 A 2 A5 HU SIS L 72 [ A O dbfli~ & 0k L, £ < o PIEfE,
AATE, RRONFE, B iPRro s sl gk S (FHi, 1988),

BNAIRHRCARE , Fe s E O S pe 3 & U TR DS EFA 2 OVE R U, B8 E DR &
72572 1930 FRICIE, EWNEZE D 40% CHREDMTHOIL, IUERIEE EHRKO 40 77~ I
L7. Ly LEARIE, AR MRS Ok, BEBEFEOBME N2 EIC LD EEARIEL, 2019
EOIREIL 92 FATETREA LTS (REAREAZ, 2007, 2020; FEAKPER A PERE
PE IR EERE, 2009; BSHE 5, 2010) ,

O X AAREMIE. AEFE. FEEREOER

TS D AR A R T R IARICITIIME AN & 2 28, ITEIXLRERNICHER L T 5, i@k
LT, A A DR DEFE & A DEERMITDEOEICEST LTS (3, 2013),
2015 FEDOWHRBERDO I A aOREEERIT, 84 T THY, 2O HHETE 7 ki,
AVRTI6 Ty, DARFRAZ LTI AT TILHMAKROZATS T RN
EFEII, BAEIL 135 N OAFERTH 7 (KHARE RS, 2021), IEFEOHMNEO e
W OEPEMIE, BRI, BER. IARSECTHD (KHART KRR, 2020), HRfkD & OFEELE,
DWEEIE. 7T AV, BAER, A & R, K, TREOLERSCFEZ G EICET L TWD (T,
2013),

N ERCKTEEZBRE LIEFFTOZR

DA VIFBEOHEBRET HREMORRTH Y F (b LIERZEE L Lo AT
LIS ORED) TIZA40 TR TE RV, BEDM A%  AFET 5 72I21E, Bt e RiEx s
TOMENHDLZ &b, REOITEIZ 1| ARENTHTHD, Lo T, &EE Tl
W, REOZFEDO ATFAREZEH T, 22Ol aRIEFIZHEE TE 5 20005 30CORIR
THERE TS 5 A ~10 AP E THREBHM & S TWD (B 5,2010; HATATE,
2002),

A DL T, EREICEA L CT—EDOBCHIFELZ RO N A 2R/ TH 5, EFRIZ
6
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ALAE & R/ TV D b DI 230 TR EEICB W CTHEE Sz il (FRE i FE) 2 F5 L
BUE CILH BB 2350 SCORFRF S CABA L7z, I &R B RIFe EAMEE LTH
AR SN2 ARHEREE NS Z OBREEZIE L TV D (AARERES, 2002), HA aDLEOE
ARIE. EATE 28T 2 OE ., (R, MR & RSB O FHEIC L 0TI,
Wk PX3gREROIL, MEMR OO EEDR T LT X5y LoD, EETRIOME AR L R EN & B
% (IUA®, 1999),

SKEAEFERO DA aDfFEICIE, BEICAET L, b —72 [ (HagH) ) <.
4 FEFOJFFEND 2 BEREO R AR THOND [TUeMRE (M) ) ErHvohnd, £
NHEMGEOBTROIDOBEERE LT, BENTIE, BEAMBR S — s (B
Bets) KOV v a A A Yy —A7ay=y MIBWT, T2 650 LLEKTN450 LA
LT - BREPRFESN TN D (BEAMERY — 07,2018, T aF A~ A
V—A7urYxs k,2018),

A NIMTENTEHESND, I a0EFIITENIZ22HY 1 DIF8E LA
SADFRENPBINEST, ZNERETH-OOFEEETH D, b9 1 DlE, A IS
BROLETEHEL, HONDIMARTCT HEBETH D, EFEOHARTOERIT, LFEEFEHT
TALEEHZ L0 1 6 3 doshh (HE) OLEFHET HDHERE L., 2206000
DEEZT CTRZET 40 n Shoshh (HE) OLEFEET 2 HEEAT & I2oFEL LT
Wh, IHIC, BEREZNOMEZ B VIS TAREZRET 285 (E 03D 5 (A ARRLRHHT
P FEE 2, 1993; NE, 1994),

- EERGE

BRIAND A a0If (B 13, @, FOBRMEEEENEET D, —HKIC,
WRALERER 1L, EREHVDEREO R OFE L IGRFNCELT D, DEERIT
AERE LT (0 & BRRZ 10 B4RV T, ERREEFIGECNAND, EREREEE T
D OURAE B 72 UHEREIZ 3R] U, 8P b9 5 £ CHEuICIR#EST 5, P L7zikix, H2i
JE U THENT AT TREL L, FEIFSE 5, Hlo@mT, LIS U TRER &0 N T b
MAERTEBRBEFICPESND, BREMGEES L, B R %25 & 2775
Nosema bombycis DFRIMRIEZ B T, PEINER D I1 A =2 D A AR R DM+ B oD i+ % f
ALTWRWNE I DE~D7200 TR (X23) A 2170, A8 LICEROZ 2 i)k
7L TWn5 (AARZERSESR, 2002; #I5,2010),

S 1IEE ATV, EOEATEIX (1 HOMIIC L EIN S 2Ii oKl (EF)) 2RO L,
6 FFEELESEE DR ARG E AR L7 5, £, WEODRVHIE RTINS Z L3 Zu,
TR GE T D LIRNINAR R L. 2R S A aDHEE NSRBI A A ORNHERR T
TEL, WA 22 SED,

7
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- HEEE

1D 3 DS R 2 e & RS, JREUR A~ DS PEA @ OVHEZS IS, IR - BN EE
SV AEV 72 R F B 2 A C & DRI E T CEE T 5, SIEDHEMTHE OFFED T T,
BEOBEF~OEZ BRI L CHFAFET ZTO 2N —KNTH 5, £ < OHEEILFE
BFICIFFRESG TR ALHEBEREASNTEY . £ < OBEBFE D HER LR H % 5
ML TWD (AARZRYE,2002), —F5 T, HELFRFAFTFTICEBWTREFTZIT> TV 54
A AP T BED R AERF O T 256 T A O MAZFEE BT bAAET 2 (H5,2010), =5
ZiE, A THER D S HBEFEE E TITOBEBRFOAMET D (RAARERS, 2013),

HEET

4HE D 5 E DS R A A LS, S E LW E & N EOm A HE L, K0

AR OFERBZFZ OB IZB N TIThIL T\, IEITREDEA TRERIEEDO DR
FENE L, FFRREAZRBICLEL T2, HEIT 11~14 FERREOCHE T, B4 1L
B, MR EHIET 5, HARERON A 2 2B L VD, BRITRAEL D, #8 (F50)
~BIEE (BFE. Cr 2 EL) 2179, LiEND 7~8 HRHIRREER - 7= UL (ED> O i &
EUR LR (1) ZEDIEHE) 2170, ffl &2 XA L CTRICAIL, BURFEFIC
g5 (HARZE AT 4, 2002),

- Bk

R 7 5 AR 2 S DR ITRCR L DMT O T SRz R e L TAREED
oo, FRE GElE, AT A RE TR, BT A) . JEERREE, FlE (Lo A,
MARP (295 L) FOEOTEREZHED (AAEARFER, 2002),

(3) AHZER R OERFRRRE
A BRI
A AIEREEETDOIRBTH Y | Ji—5) R—lf—p RO FE T B S 2 T AR ER 3]

2 (1) IMTITIRARE & FERIRIP & 238 0 | IRIRINOIRFE TRUAF 5, W ERR, sz
LETIZ 6 BIOBAZAT D, Wbk, @EOHA = (UIRZE) T, 1 #eshi~5 fnghd £

8 A anMiENED 2D DRI T DR,

O fHDIMANET > TODEMO L S RbDEW I,

10 G HAREGIH L, HAEZAZTLIEADKRICT L TREZNI,
8
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TICABIOBEEIT THLARE 220 | LR THATEY 1 5, 7ok, BMRMER & 85T
FERIC K > IS B Z 3 R CTRABRICR 25805, vk —IRA & MRS, FEH AL
ARBEFZENEETTIHAIE. SIRENECD Z L3 TH D (AAREREE,2002; 17
N, 1954)

A TFMARBEN DB L E 2 A CEMEZTE T L, S HIZ2~3 B DL MO ThE L
TIhE 725, BREZ TIIRMIIHM SN LD, BEMEE(EER ST, 20 E FHETIL,
IHIEK) 10~15 FRREEROEEE . Rl CPHE) L. Mo H Tt (%) &5, 20
%, BRAUIAZRT D, A ARRITS 5B DRIC 500 R DINE FES, T D%, M
RAPFITE R TR D (BH5,2010), — RO SFETEHFE OB LTI, A 2 DI
KIRT %,

PRERIIL 2 —E AR L BT ARAE L 721512 25°CICf#T 52, b L <ISIERIRIIZ 25°C
IRFET IR, 9~12 BFRE T LT 2 (5, 2010),

S Bk, RO DIMEE TOBEN 18 HEREE, A ApH 1 BEH 720 OFEIIEDS 510
fHE 7o T D (BHAKERERERZR. 1996), H 604 5, L#ENLIUEE TO BN
20 HFERE, A ARRHR 1 BHH 720 OPEIRELS 410 fH L 72> TV D (EMOKIES RERZER.
1993),

1RARGMZ, PEDNER BANIEEE CIRGE S D &, K 2 ARICHEAEDFILT 5, ZORITEE L TAOIE
[ EHEE ST D, RIS 2TEIME L, NTEASCHENN 1 % OERR~ORE (AIRHR
Weik) FEONBHLBET AT TE 5,

9
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I —14H8
(I5CIA®H E24TC)

-1 ' e
9~ 128 F3
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£ 1E
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(Bt %) A | BE(B‘H &)
~ 128 =

(10“10 ) ?g w“’mman&

Led ITA 2 isﬁj]EE
(2~3R25C)

2 iR (Bt &)

3
1t i§ / (h}ﬂ?a%)
SR (B &)

5 1t

\ %
()

g.

|

gaﬁc\a

5 # & = (5~6H23T)
(6~8H22~23C) / 4 B (B &)

HAHBA4S

1. WA aADEFE
B A 2D RE

<P B 13 mm. R Ilmm, EEX0.5mm < HWVOEEZWFEAE T, AMATEZE IR T
WENTHD (£ 1995),

CHTEC ML L7ZIE ) oghiu, R, BE (5D 2L E 5. KREIX 3 mm~85mm,

10 HiHRHNTHIR (AR A2 X CTE 2 REOHEEZ AT 5) DELIZ6ET2H 5, KITHEW
MfEELZ LTk 0 B, M L OWEEIC XA S5, BRI 3 st ), MEEICIX 4 %f
DOIEE 1 X ORM, 1 EORANRSD %,

c B WA RS TEREOIRIEA A TH 40 mm, A A TH 45mm, IR (BARIL- 20 /x
15 2HERAT2) BEAICIETOH 5, REMDHEE TEDIL, A ZIFFHTEHS AR LD

KEW, M (K LBT) OfAERH D | AADAAIZ A ALY K&V, £, BXH 5753,

TR 2355 <HEDKIAUL L TWD Z EFEIC LD PNE-ZI T T HMBIRESEZ LR TERWZD,

2 PN HNRSTENY O A 2T, ERICH L THIERRVWO TERS RA D, BEL BV,
10
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Wz I TAT T 5 2 L TBEIT 2, RAEITAROLDONRE L, ZOBO L5 etz 2
ToH7Ual|iIRR D,

BRE A IAVEROEE R D RIESEBEOWREIC & b e TR 2 2R EW
TH 5,

< B ORI L VAR T A - B - KON RS D 1F0, 28 ET I
SOMWENED EfiL 55, BOBITAGNPEOR, JRIC & - T - (16 - HE - e
MR ER B D, O K E ST 20 mm, BADHKY 30~35 mm (H ARZE R4, 2002;
I 5, 2010; #H5,2009),

511 5iE | EEIIEE A B L, SROEREIIERT, BEUIE GhholEoER
HIZ A T = BREBEE LB SRR LR (G ROAITBER AR 272 2 &
AT D0FR) ZIRT 2, MIZAATHENETHD (BHKESBERZR. 1996), H
604 Fi%, MAEIIREBEEZ R L, SIHROEREITRIRR T, BEEUIE TH D, BT H 6 TEik
HERThH D (BMKESRERZR. 1993),

2 ARXIIAETAIRRRERE D&M

A VFIAFNCHEICH SN2 TH Y . BRRE FIZBIT 2 £ 8RN Z21XETER
IZRAN LT FIEHE— OB CTH D & ST D (R, 1995; TIJEUH, 1998), 7o, 2lins il
L7c T A adh b OB B REEOFRESCE A OZEIZI T 2 0 A 2 O o KR & O E
TR NEF AL O S s ST A 2 2 fHE LT BB OFE RS I A aDiES)
REANTELS | BRRBBICHAEIN D20, B TOAFO ATREMEIIMRD TIRW & ST D
(WA D, 2014; FH - 455, 2016) 3

DA VIBNTEHBT SN, < OBEEFZ T, 1~2 BORELBEBP TV IEWEER
BWEMEHT D, WA G BREBDNS RO TREFSCRDY (U X &) F24T O FFWEFIER
IRKHWBATWD (B 5,2010) (XK2),

13 D14 2 b OBENEEE O AR R TIL. BEIEREZ AR TR L2 SMTIEMHES @I B 04 ok
70%73 50 cm MJE EETREIFECTEXTIHE L2 0L LSRR B 1 TR ~7= £ 0 35 < AIREMEILIR
W& &, BRAMCER T DR R TR, Mo R RFEICHAE S I B L7z 1 mshRiE
SETEESENT, 4~5 MO RITEWE CETEN o7, o, BAORIZEL ELITHEL
TEEBHDO A IO WTRAOFEAITRD e hoiz,
U A aDESCEAELOFRER ELZRY BRWORRICT S Z L,

11
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P
i
—
A
S
Ein
R

IR, RIEORMIILLTO LB,

K

A IEREY TH 5O T, RRIZEFHOKIRIC L > TET L, IRENFE L 251224
T, —ICABERRIIRA L 720 | BE - EDNRL 2D, WA anFEET HIREOHFIX
T~40CHLTH DN, EFRFEEN TE DIREIT, BB 20~28CILOFH TH 2L (1@ H,
10 1979; HAZERE,2002; #5HE5,2010), HERMIO 1 #niHid 28°C. 2HIIL 27Cx2 AR L
L. 3 WHNCAD LEBIRET 26~27TCRRWE SN TWD, HEH O 4 Il O E
T25CH AL L, SElT23~25CE2AEL T2 L ST\ D (R - B i REHL i aT
ZEHT, 1995),

15 - fHBFRE

TBEEDS 60%LL T EARWGATE, FEN R LB TEEMIEN %D 5, 90%LL E & @
Eld. FRESBI LT AR | A aDEFEEE LT,
SR 20~28°CALOFPH CTIE, WMEEIX, 1~2 B ClEB BT 85~90% N3 TH 0 | A
20 HELITHENRTINEY 4~5%FREES 2D | 5 #ETIL 70%RERE L T\ D,
o, @i Q7CLLE) - {RR Q0CLLT)., BEORER, KEFRMFEORRLEDLEIX
IRV RRNE SR TWD (fEH, 1979; B ARA R4, 2002; #I:5,2010),

- b
25
BB ONRAHIE, TSR SUIRE SR TR S L0, 16 RFHRREOHE & 8 KefRE D
I 40 2k 0 @Tﬁ5ﬁ\@ﬂ@%ﬁﬁ%5&éhfwé(@EJW%%#%JMMO

- K[
30
12
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4 fin~5 I CIX, KRN 30CLL EICe > 72541, B 0.1~0.5m OE X CTHE L, K
BB E D A aDRiRE T 20N H 5, Lo L, HERBIZ IR 72 @i £ 72 132 T
IRNRY CERZHD TR A 8D 5 Z L IIFRENRS LEND DR E LI 20 (B,
2010),

A VIABEBINCAFE LD T, REHLE MG 5, BRI A < D 72D ORMHIB SN

(BB, REOAREWMAENEDL LN TELRGICEET DL, T2 TBHZOH THiE
BT 5, BAEREFTIE, M 1 ESICXKE) 67z XKl 2 ZH0ERE LIz 2 1E D 72 D 25

() (X 3) Z W RAE L Z ZICALE T ELE 5 HEN—RITH 5 (B 5,2010),

X3 Liraes (Hixmk)
LREBFITARADH A2 Z2BLEDE. DA ADLKITHFICHAL, 1 XEICA
BYOWmEED

FELFIIMOBBE T T 2720, lRIREE L&D 2 L1, BB SRS, D
HIT S AT, ST 2 RS L CRIIRAET 5 T2 oIS B TS5 o C ol (BRS¢
AWML L) SNDD, BT OMITAEIZR 5 AN T~ T 5. HRElCB
Tld. @ 1200CH 5 60°CITIRBIC T T 5~6 IFMTORL S N5 (HAZE RS, 2002),

511 5K ONH 604 Fid & HICHIETEHEBTRVVITIES TH Y . AR IAEF THE.:
BREBEOFMIZOWTHRERT A2 FEIL WD, B2ARBICRLRNVEIICTIHIZENMETH
% (EMOKPER BAE 255, 1993, 1996)

N HEHUIFAEME

(T A 2O HIT, AN E 2 SN REEI N TR 2 8 L TliR L, £SO

YRR RFE LR T 5 2 &30, BT, FECHukiE i LanZ L3mmb i Tn
13
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% (AARTEARTE, 2002; £ 5,2010),)

= SHEUTHETEDOAR

NA ANIAWAETREAT O EMTH 5, RRHE. A AR EIIT DB, A A kO R
F LIRS A ZKN TR L. AN T 5,

2> ORI OPUIT RG], HOHORIZ—FITEE D (F4,1982), BBIZA R - 42
EBHIMEZ ENTE RV, BTIXTE D, AARRDFRIE Lo £, B R®RICH D55
RN 7 zmey (R a—n) 28T 5 & AARBITAIC L > THET7 =%
VEBAL T A ARRBONEZMY | FRIETICINET- Z 22035 A ZARRBIZ[A > THNT
P L, ZRRIZE S (Kuwahara et al., 1984; Daimon et al., 2012), J&iE 34X, sRITRE R
e D720, BHFIIAFIZE VK 3 RFRRETRA R & A A EBET (T5I1%) 1F¥), A AR
A PEINEHRED BICE S & —MITH 0B BN T THEINZIT 5. 1 BHOFEIEUTE
BEZE 500 % THD UNRD, 1962; 35, 2010), BN TORKBOEFHIIL, B
e 7~10 HE T, RLEWHRKETIS B o@ERH D (15, 2010),

A DY (HFE) ORIRME (BF2MRIRT 5208 700) 1, BIAYER & BREEEIN CTRE
T 5, [t BRI BIfR 22 < MTRIR 2 A& R, AbMhmFE i 510
(VW) Sl (FHAEZRBOIRE &SR 18X > THRIDFE T3 2 IO IRIRMEAZE
b3 2 mFERE AR, ZAPEa I, e RIFCBIR 2R S IHMRIRIRAZ FES R CH 2, —1k
PERO AR FRIL, M S OMET. IR, IR L2 Lo T, I bR %
NZHNCHET 5 2 LR ARETH D (A AT R, 2002; #IVAE, 2015)

2RI, REBD A ARBAFEIN U T2 REREIRAS . ANBRIRIEZ 5 2 72 < Th . BIRER3E
BILE > TIREEZ GO D Z LD LN L E TET D Z & 13md T (F A, 1969)
H1 511 5L H 604 ST & bIZALETH Y, EH 5 bIRIRINDIERIZIRIZ L > TAZHY
LS EH 2N TED (BMKES RERZR, 1993, 1996) .

A TRRE AR & oD e

(27U aldiAanBarRER]

A 7L PEROFEEEGIERT 227U a3, JEo B8Ry 720 28 KoYt ks

FFoMn, BRIZEET D7 Ui 1 A472< 27 KTH D (Yatsu, 1913; J11H,1923) HAFE Y
Ualk, A 2L OFEROFEESICAERL WD 7 U a kv iz 4yik L (Yukuhiro,

B A AOIREFHMEE D7D, IR - WA - B & A RE LZBREEICRGE T D 2 L,
14
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2010), 5 F~1 HEAOFEIZEBNT, BAEOHARREREZELLIELOR A 3T THY
HA ADOMIEFEN 7 T aThsbrEEZBND (Sasaki, 1898; F ik, 1988; [ JFLH. 1998; £EEF,
2010),

[(BETHEENDLDNA LI Ua bR 2EHR]

RN A 2L 7 T a RBLIZGE, A adiffe | 1A aDiED 7 = v € Tl
END7VADRELIILRFRETH Y, A I OMEIFEINT D, ZSHERE D URALE UL
WIEFIZHY 7T a LA TBIEANCIEFICEG TH D Z LRI TV D (FHR,
1988; {R[JEUAH, 1998; £, 2010),

(01 = & DZIEDIRB O A I BT 2 BRI R

FREEE L, 7V aEMON A 2L ORZHEOIRMOF WA T D 7=, R L

EPLEREETO, BELEEMTOIL TV DL/ > TEAT » 2 il B VT, £
LLE7Tablth A adkaRRHEITHONT, 2 bar FUTH LD cytochrome C
oxidase subunit I (CODEIRT (7 U = 4,192 i{EK L A =2 147 Zfs) Zffr L7z 2 A, B
D7 T HA 2D hary R T 5 A0HA LTEBNIERD Hiu Ty (Yukuhiro
etal. 2012) Z LTS,

~ R

(A =X, HIRSMET CHEBEOB AN O L BICEE 2 KT TIREMEORBITHRE S
LTWRNN,)

N BEYEOEAM

(T A ZUTHOWTIE, BREMET THAMOE AEEY % OLE BRI EE KT THEWE
DEAITHE S TUVRW,)

F  ZFOMOER

15
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[FENZONT | XX IFEOHELEYD S ORAE O FHEM]

NA NFETDHEREW E LU, FEMEDO DA 2 7P _x (Blepharipa zebina) . 7
U 2% R Y=z (Exoristasorbillans) . 714 2 /) 3 F I X = (Pediculoides ventricosus) 73 %

(AATARSE,2002), ZOfich, 77 a3y KU T (Exoristajaponica) ., A =2 7
17 7 UNE (Pales pavida) (2 X HFER, NI AV, v RUSHEH, U A A X
BTV AILVE, TUT AT, AXANTFH, TV, BRI R b RES
NTWD Gl 4 B, 1929; 1K 5, 2014)

(B FEp AR & 2 YL D mTREE]

A TNERT HWMEWEL LT, A4 AL MAKP 7 A /L A Bombyx mori
nucleopolyhedrovirus, 7 2 M E 2 A K)K 7 A /LA B. mori cypovirus, %A 2{RYME#R{E,
i 7 A /LA B. mori infectious flacherie virus, %1 2JREZHH 7 A /LA 1 ¢ B. mori densovirus
type 1. 1A ZIREEIF{ T A LA 2 B. mori densovirus type 2 D T A L AR, HX L ) IHE
‘¥ X & O JW A Beauveria bassiana, ¥%E X 9 W Nomuraea rileyi, 52 X 9 JiH Metarhizium
anisopliae, =7 271 BN Aspergillus spp. 5 O SRIKE . A PERALIR OISR Enterococcus
faecalis, B OIRIFE Bacillus thuringiensis % O, & L TR 7-JH OIRIFEIR Nosema
bombycis “F DML T HANF T b D (BAZERFER, 2002),

[FERGNEE T & % thasiE FE L D AT et ]

Fox e DI, TN O S BT OATWEIH L TRREZMERHY . 2
(CE o TRETOIA aOPFHENFET NS (18, 1979).

2. BB AEMEORRECET LFH

Z 2 ClE, HC-mAG BIn FEAWERKGEIN S R EEAMRAREETA 2 (HC-mAG,
Bombyx mori) (GN7, GCS7, GN7XGCS7, GN7XH 511 B, GCS7X H 604 &) (LLF A
W B A 2] L0 D,) OIEHOTZOIC WIS BRI >WTRERT 5, £h
(2PN D, MR RS OMBESICBE L €, BT EANEORBBIC OV TRET 5,

REETHBRZ T A aofERICE, BBET (52 RARY V) O—>Th b piggyBac
\Z X DB TEANEE W2, piggyBac X, A 7 7 %X 7 U\ (Trichoplusia ni, EH
Ml . FavH) ORFEMIL TN-368 ICHKT 28K+ TH Y, DNA ETEIY HIhb
AN TH2HEZFH LT, FRx REBETEEFEAICHNGNTWS (Cary e

16
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15

al., 1989; Handler, 2002) . piggyBac 1%, HABEEFR BT 7Y 2 DORIGEIN R E 7o it 2
Ffo T\ %, piggyBac DILBEIER ZRBLIE D & 2 OWBIESR D KulL s R R A5
A LTUIWT L, B0 Sz piggyBac MEES ) AHIZT U H KA SRD (K 4),
722 L. ZOEE T piggyBac HKIN RIS ZHBBREOBEITL T, 7/ adhofh
OEHNHER Lz Kbz T 5 afetEnd 5, & ZC. piggyBac % 82 UT- R
NBDEEL 12D,

A CRENNRZ A ZHEANT D708, piggyBac B LT 2 DT 7 A K&
MAoabETHND (KM 5), —oiF, BEEEEETORDIZ, HALLWHEMRIETF
AIFALIZ R =77 A RT, b9 —2id, piggyBac DRUGALSND 5 HD 1 D& RS
Bl =TT 2 FThH D, BBEEEZMGT 2~ =77 X3 Fid A5 ORER
FINKABALTWD 720, ZREEEIIA 2477 SPTHRAST, RFICEA LT R —F
7 A FHRORIGEINHREN TR A GV LT A 257 ) APITHASEDL ZENT
& D,

K iREF KifE S
8518 & T piggyBac <M skEzemr | =

S e

yﬁﬁﬂiﬁi‘ﬁ‘étﬂﬁﬁ L T

.‘llll
”.
.0

a
anmun®

4. ERTEEAF piggyBac DEnE

17



<L EBEREET | =

&x18E FpiggyBac - RIGEEH 1 DEFBRE

- EBRBRERTORE
- BHERFOHA

.........................................................................................
o .

ENEREET

FFr—F523F

ANN—FSZX2 K

.........................................................
e

SEALEBEFOERMIRRIITOS / A~OFA
HA 25 {f———~\\?@@§®%ﬁ
I
KIHEFIA 1 D HEDT

- 2 DD XKimxHE2 S|
‘n"““m"% i
GBET. £bh5.

\\¥ N4 ) LADEA 4//

Simgmny Sty SAlEng
ST h
Silemny  SAlEEny STy

FALEROBRTRY ) —=2F

X5 EBEEFRABRIDAIDELE

RF—=FTAIREANNN=TTAI FEAA ATHBATIHTE, 2 207 T AI FEIR
5 WETHA IZREINTHMIEAS 2 HIEEZ D, ZHICEY | ~ =T T2 Fnb g s
NIEsBEER OB X C, HRBER R8I 27 ) AR A SIS, BEREA L7z fEiko
TIE—EHOMIBZE TN ZOEMBLETEZRSZEE720 b L, IR 1127 2 A5HIIE R
FITZOMANEE B &, FEALTZROMROHIZ, BE B EERNEC D, —J5, ~
NWR—=TF A AR A 2T CIEHE Leunwo T FAENEA THIEDHE 2 2
10 IZL7eRoT M1 DB VITEEND OB LI Il LT, k&
WX RIS, EORER, ZEMIZHWEL FAFF OB 2 A 2 2/EH3T 25 2 &R
T& %,

(1) PEERICET H1FHR
15
A BRRUBRER OB

FF—7F 23 K
ARG A 2 OIEHIT A B NS B OMA R ORISR Ol A % 1 1

18



Y, o WO AZM 6 (2,

H W18 As 1 O HEBL S & BT 10 12RT,

®1 FF—TSRIFOBRERE. @K, HEE
B ER YA X | BHRZOBERE

BETRIAEY )

BAENF o NRIE—T 07 aAf HEBEF VRV BERBETRBE A Y N (HC-mAG

Fibroin H promoter (7 «( 7' 1
A v H#HBIEF T rE—H
—)

1.1kb

WA kT 47 A H #HEEFOTaE
—H—, 7 47 uA v HHEEGETIRIT D%
HARSR IR COBIR T OG- A2 BET 5 (Kojima
etal.,2007)

HC-mAG (BB +Th D
e E N E—T 4
TuA L H#EBE X N

Hig(sf)

2.3 kb

7 W Y>3 (Galaxea fascicularis) FA K08
HH NI EILT R BEREEANL THE
L7zkkasot % /8378 mAG &, 1A a ik
T a7 uAr H#EE RGO R E R
LIcflG» v 8% a— Ry 28517 (R
10), fkEHDEE RO T 4 7 m A o (REfkiE ~ »
RIE) BELED, CRKITIFEATF VD 6
[El#E 0 IR LRSI A 21— R9° 2 6xHis 23N E 4L
TWa,

Fibroin HpolyA (7 4 7 1A
v H#EBETFY—Ix—4
—)

0.3 kb

A Ak 7 s 7uAr H HEBETOX—
X—H—, K HET S5 (Kojima ef al.,
2007)

B AB779767 D—ER)

WERR A Z R EBIETF (v—V—8EBT) BEIEY N T2y a &

3xP3 promoter

0.2 kb

IRTOBGEFRREOZDIZANTHICAERKR S
TR TH D 3xP3 B, FAfn a v
7 /3 (Drosophila melanogaster) HRKEA 2 »
7 BRI E hsp70 BInT-O 7 0 E—Z —ITHE
A3 TeE—4—, BInTOIRTOES %
HET D (Berghammer ez al., 1999; Thomas et al.,
2002),

19




EGFP (SRt 2 v

N7 EBLT)

0.7 kb

FU 7 T4 (dequorea victoria) FKD U ZER
a2 R BB e (7 r T v 7,
Yang et al., 1996) , EAGTH#AHLZ 71 A = 2384k
LlcoD~—H—#sf L LTHWS, Eiic
Bifge L7- 3xP3 promoter DEIE & AbH T, &
{GF#AHL 2 7 4 = DIRT EGFP %817 5,

SV40 polyA (SV40 ¥ — I *
— 5 =)

0.3 kb

VI T A VA 40 (Simian virus 40) 7/ A
KDH—Ix—F—, HEEREEHEST D,

FoM (727t ya &S ABT13995 D—I)

piggyBac R 0.8 kb A7 7 WX YN (Trichoplusia ni) H Dz
IR ¥ piggyBac DA umELS (Cary et al., 1989),
A 2l ) A~OFAIZEE LT, piggyBac 55
PR OFSFHEBLAT L LTE <,

piggyBac L 0.7kb | A Z 27X o UN (T ni) HEKOEBRK T

piggyBac DARIGELS (Cary etal., 1989), 71 A =
27 ) BA~DIFAIZEE L C., piggyBac S5 E%3E D
el & L TE <,

BRI (RRETFHEBZTA 27 APITITFELRY)

pUC ori 0.7kb | KZE (Escherichia coli) MDD 7 Z A I K
ColEl DHERPHMR, KTT X3 P& KIGET
THIRET 5720 DRI TH b | KB FHE# 2
HADDT ) SIS SR,

AmpR 09kb | HiEWMET v ) KT Bt EEA T, A

TIAI NEFOKRGEZEET 527200/
FITHY ., K-z A a7 AHC
IR A SR,

I R EERRO 5 5 AFRIZFEHM SN TORWEZICOW T, A VA 22T

SRR B 2 JAE S 720,

20




L U 2 B0 - Do EE

AmpR -

piggyBac R

EcoRI 8103
pBac[3xP3-EGFP]_HC-mAG

Sall 8070 3xP3 promoter
10339 bp
pigayBacL Sall 2383
Sall 7194 EGFD
EcoRI 7173 [7-h—EfEFREDE
EcoRI 7077
EcoRI 7043
CHC-mAG 5% mAG 1B 5) SV40 polyA

Fibroin H | polyA

HC-mAG BfE FRERAEH]

EcoRI 6782

Sall 6655 Fibroin H promater

RT-PCR EiH

HC-mAG

6. HC-mAG BIZFEAIZAL=TF R = F pBac[3xP3-EGFP]_HC-mAG D#&i&
BHEROBERRUHBEICOVTIER1 2SR, Y on(TUF(E—-2avRATIR—T0D
HERVEGFRREOREMEHRT 570D RT-PCR DHEEETT .

WHRER A ETICE bRERAEN 715, £9°, BBKT piggyBac % pUCI8 (T
AL THEBNT- p3EL2 (Caryetal, 1989) (2, ~—H —&IaFHE L& v b (3xP3-EGFP)
AT D & L HIC, piggyBac BEIERES T O ZBRrZ% L C pBac[3xP3-EGFPafm] % {f
L7 (Hornand Wimmer, 2000) , ZAUZ, FkE¥ /X7 E—7 7 A » H @G ¥
10 U X7 EBEFRIATE Y N (HC-mAG Bin 3Bk~ ~) %A L T pBac[3xP3-
EGFP] HC-mAG % {ESI L7,

21



muit s o untT [P —
=

HC-mAGELFHREROE »~ F

|

Y—H—BEFERIE HC-mAGEIZFRBR AL » +

pBac[3xP3-EGFP]_HC-mAG

I, B

T

' pBac[3xP3-EGFPafm] '
. puc1is
* MR
A REBRELTORE
IXP37OE—42—

EGFP | I
SV40 plyA

K7. HC-mAGEEFNDEAIZAL:TSRI K pBac[3xP3-EGFP]_HC-mAG D{E#! %

I semzazr N >
% K FpiggyBac

NUNR—=FF X IR

RF—7F 2 X RO piggyBac R & piggyBac L \ZHeE 1= HHIREI % I A 247 ) Sh i

AT B0, BEEROBENNEL2S (K 5), ZOWmBESELZ T 572010,

A~ —TF A3 R pHA3PIG Z1ERIL C, R —7 7 A RERETHA INTEA L,

Z DAV R—TF A3 K pHA3PIG O ORERRER OBk Z K 2 127, Fo, HEA
10 FlzaplR 1112, HER oK% X 8 (2777 (Tamura ez al., 2000)

22



£&2 ANIN—TFXI FpHASPIG DERERE. HE. #EE

HWRER YA X | ERKUBERE

A3 promoter GIf'E 7 7 F> | 0.7kb | A I ROMIRET 7 F 2 A3 Bla D71

BiofF7mE—4—) T, BRa I TG FE RIS ED Z
LA T& % (Mounier and Prudhomme, 1991)

piggyBac transposase 1.8kb | A Z 7YX U UN (T ni) HKOEBRK T

(piggyBac ¥of5 37 EAn 1) piggyBac DHLFEEESE (Cary et al., 1989) , piggyBac

D 2 DORIGEH O I HEE N T fEl 2 8] 0 H
LT, ff.o> DNA HIZHRAT DHEEEZ RO,

piggyBac R L1kb | A Z 7% X0 UN (T ni) HEOEBIK T
piggyBac DARImHCY] (Caryetal., 1989), 1A =
T ) L~OFRAICES LT, piggyBac ¥ EESE D
R & LT <,

AmpR 09kb | HFUEWMET v ) KT DR, A
7T A FEFFORBGEZERT 5720 Ok
FITHY, KBIFHHBZ A 27 ) LFI2IE
MAShZRY,

pUC ori 0.7kb | KRG (E. coli) HIKDTZ A K ColEl D

RIPALAR. AT T 2 I R KIGE T CHEE T 2
IZODBHITHY | KBTI A =27
LHITIFFRA S 7R,

23
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A5 promoter

pHAS3PIG
6160 bp

piggyBac transposase

PCRiD #1[H

piggyBac R

8. AJ/R—T5 X I KpHA3PIG Dk
BREZFOHERUVEEICDODWTIER2ZSHB, ANLN—TSRI FORGFEEEHERT 556
D PCR DEFE%ETRT,

B HERER OREE

®  HEEEERORERLEER DHERE

[HC-mAG &15T])

HIEIE - Ch D HC-mAG Bin 1%, WA adk7 4 7aA v HEZ V7 EROT
Y3 (Galaxea fascicularis, RIRRENF - 1EHfd) HRfRGEIEZ VX7 EIZT I R
B AL TWE Lkttt 2 37 mAG (BIHS 10) OftE 2 "7 Hz=a— KL
T3,

T4 7 A HBIE BRI D EERMES NV ETH D, ARBAT DR
FITIE, 74 7 uA » H$EBIRFORBAHWE T 5 _LifiEED 5. mRNA ~OHLE 245 11
EHDHH—IFx—F—EE0 Ptk TORKE ATV S (Takiya ef al., 1990; Kojima
etal., 2007),

X L7 B (mAG) IXHEGENEZZ T CThka A BT 22 BT, &
BrRE~— T —%L LTHOOND, SRAWEOE, BEERTERE KT D XL 01—
D7 XV WEELSZEHL L 72 mAG (monomeric Azami-Green) T 5,

6xHis [X. E AT U N 6l R > NLHRAR I RXTF RThY, BHEIELHHZ 8
JEDONRELIZCRIMHMTDZ LTI, =v T NVEILDT 74 =T 4 WS 572
DIZHWBND,

IS & Lz HC-mAG Ein 1%, 7 4 74 v HiEGEFoPREZBREL, b

24
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DIZ mAG BIsFZHA L TIER L7z,

mAG % > 37 B RN 6xHis 28, BEEID T LAVA L EHEBIOT 2 BRESEZATH1hE D
D, T LV T — 4 X —Z (Food Allergy Research and Resource Program Database (FARRP)
ver. 20, http://www.allergenonline.org/) (Zx} L C EfEDOMfEZ 0.1 & LT FASTA RR#E 21T~
e ZAH BEET VAT 8 8 T R iR AL C— BT ARSI v o T,
ZOFEENE Y ME, HEORORBSRELIIEHHERITA LT,

[k s 2 > 37 R R ]

AIAR TR Z 7 A = OFBPRN VL, BTk & 7 ' (EGFP, 7 v 7 v 7 4t)
DR TOFBLEFIH LT,

~ =N =T DRI OB TG, AT 7 T (dequorea victoria, FIfREH)
f9 - & Ro i) mkofk@ity L X7 BThHY | B REEl~—h—& LTEL< A
HITWD,

3xP3 uE—¥—%, IRTOBLEFHRIADT-OIZAN LA I NT-HEERSITH D
3xP3 12, ¥4 v a vy a vz (Drosophila melanogaster) MRDE 3 v 7 X LR JE
hsp70 BAG O 7T mE—Z —% G L TEONZ, 20 3xP3 7'nE—F —(Ikkx BB
HIRRHEIRICB W CGEI -2 38L& 5 (Shengetal., 1997; Thomas et al., 2002) , 725, 3xP3
TuE—X—OFMEIZITEY 3 v 7 I DHEIAETH D,

SV40 #—I X —H—F, VI TV UA AL T ) AEKO S — I 1 —%—T, mRNA ~
DB ZAZIL S5,

Rt N 2 X TE R BEHOT VLS EREUOT X BESIEAET O E D
M, T LIV T — K ~_—Z (Food Allergy Research and Resource Program Database (FARRP) |
ver. 20, http://www.allergenonline.org/) (Zx} L CEfEDOMfEA 0.1 & LT FASTA R#E #1T-
el ZAh, BERT LT & 8T X ik AEE C— BT DBRANIRD b o T,

ZORBI Y M EEORONRHR LB S DWEEITA L TV,

[~ =7 F 23 K]

AR —=TF A RO BT - Tl 2 ODORIGESND 5> HD 1 SZHIERL T, A
SHROMIET 7 T A3 BETOTRE—F—EHALL, ZHUCLY ., I a0l
W1 C piggyBac BrERER DNVFEBL L, [AIRFIZIEA L7z R —7F X X RO piggyBac KI5 D
MIZH 2 BRBIR TR A 205 7 LAHRICHAIS D, —F, ~3—=T7F 2 FEKRITR
WRECA 2 1 SKRIBLTWDTD, IA 2Dl ) AHFHIASND Z L2320 (1K 9),
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(2) _R7Z—ICHETLER

A HHKEOHEE

ASEAR AL 2 A T DOVEHIZ N2 2 — XK Escherichia coli 30 pUC18 T
HD,

#5845 K1~ piggyBac % pUCI8 IZH A L C p3E1.2 MF 5D (Cary eral, 1989; X17), K
— "7 Z X K pBac[3xP3-EGFP] HC-mAG 1%, p3E1.2 ([Zhkamit & o R ERBL I v b &
HC-mAG B F#B0 &y MEfHALTHEONZ (K17),

RF =TI RO 2 DORMES| K OEOWNIZ ELetElkaE A 27 ) JMFHAT D
7o, ZORMGEFNEZ R L THA 2 APITHIAT % piggyBac S EER G T D~
N —T"Z 23 K pHA3PIG % iV T\ % (Tamuraet al.,2000; [X] 8), pHA3PIG |l 7
7 F 2 A3 BIGF 7 0T — X —DE & T piggyBac Bl 2 BB S 508, Kk d|o—>
ERBERETHD7D, TRAEEIA 257 7 AZEFFEA SN (K5),

=R

O 75 —OEELKROELES]

pUC18 DI 2,686 bp, HEASNTT 71 v v a &G L08752 25,

pUC18 \ZHE K F piggyBac %18 N L7z p3E1.2 O EEHIE 5,958 bp, HILAEFIIL, B 10
=B,

K —7"Z 2 X K pBac[3xP3-EGFP] HC-mAG D¥FE%ki3 10,339 bp, H A& s 1~ O IR
FNERIE 10 22 M,

AL R—TF Z X R pHA3PIG OHEFESIT 6,160 bp, HEIEEALHIITHIE 11 2 S,

© BEOBELAH T DEEETINHDHEIL, T DOBEE

pUCI8 ZIE, MAEMF TR Z — 2T AR O®Rk~— 71— LT, 7o U Uit
PWERBTL2BEFPEEND OO, KBIZ B A 205 ) AP Z OBIRFIX
BAI TV,

p3E1.2 1213, piggyBac FrislE &+ M OV O D ARIRELH 5> & 72 5 858K+ piggyBac
DEENEZEND,

R —7"7 A 2 K pBac[3xP3-EGFP]_HC-mAG |28\ TiX, p3E1.2 75 piggyBac Hrfsl% 3
Bl fnREInTn5d,

AR —TF A3 K pHA3PIG (21X, B A 2 OMIf COBIE 7RI E BET Mg T 7
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F A BB T T 0T —H— L O FWICHR: SIT- piggyBac BB RBIG TN E E1D
(M 8), BT > TiL, 2 DORMEFID 5 LD 1 SZEEIFRL T, IA = HROME
T TFrABIEFOT T —E A LT, ZHIZEY, A aofifas T piggyBac iz
BREZNH L, FFHCEA L R —7F 2 3 RO piggyBac KiGELHIORIZH 5 B A&
IBRAWBIA DT 7 AP ASND, —F, ~3—7"F 23 FARIIRRELSZ 1 DK
BLTWD7D, WA 2Dy 7 ARITHEASND Z LR (K5),

@ N7 & —Dfpiett  RREOFER Malett - WREEZH T 25813 DB EHICHE
THHER

N7 Z—DARGEE - JFIFEPEIT TR,

(3) BinTHi# 2 EWME OB E

A BENICBASNIZBREEOHER

RKF—7"7 A X K pBac[3xP3-EGFP]_HC-mAG C Dt 5 EZHE DO R E & DAL E M O [A)3F
OISR I & 2 B 2 X 6 10" T, 2 D0 piggyBac KIHEFIORIC, Bk~ —7
—T®H % EGFP Bint ORI v b & dOCHRDOAEZ AR E LTz HC-mAG s+ D
FHA Y FBRFASNATND,

R B —~ DR G LR OFFATEO B R %K TR,

7 BERNCBASNIEROBAT L

KF—7"Z A 3 K pBac[3xP3-EGFP] HC-mAG (X 6) Z~/L/3—7"7 A I K pHA3PIG (]X|
8) &L HITZKEIN () ~BHIEATHZETBALL (M 9), ~/3—7 T 23 NiX
piggyBac O 2 DDOREGEIND 5 H 1 DH KB L TWD2DIT, ENHER A 25 ) L
WZHERS T 5 Z i3y, 7T A REFEASNTZMO T OAFEHIERSIT piggyBac #5511
BB THEZEEN A 27 ) LRICHASND & ZOROMR THRIZFHHZ 7 A
aJEEKTHZIENTES (M9,
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EBBREET

RyF—FS5RIF AWIS—TFSRE R
pBac[3xP3-EGFP] HC-mAG pHA3PIG

A LEBHEPOERBIEATITOY / A~DEA
PEEY: {f——s\fgﬁﬁw%ﬁ
@] 2 DORIKESI £ [ﬁ

DL TR .
CEELIINE N 3

RIEIIA 1 DEFEOT
an <IEQ.I:H>- " EBUT. xDhB.

\\%Eﬁ%m%ﬁ ‘//

falmmng  Saltgmng  SalEnEng
ClEymny S

FALEROERK (G) TRV Y—=T

9. REGBFHBAHA IDERAE

N BB AEHZEOFRORE

O BBIBAINEEORE DS

RF—7F A2 3 K pBac[3xP3-EGFP] HC-mAG & ~ /L 3—7F Z 3 R pHA3PIG % BAKE
ASNTZZREIRN DI L L5 (Gow 9 KT 10) ZEBETHE L7, ZOFEFE T
10 FERIRSRAR & 7o o CRIHEFFO AR K E N2, Z D GofliR%E H/C Rl & Rl 5 Z &
(2 &Ko TIRIRMEDZKEIR &2 157 (G, X 10), B8R F-HEH 2 B R IEIR TRk a2 o
NUBERBT D Eh, BAEAZMEIT S B R 2 SORBEMST T L, IR ARk o

W s R EEFBLL T D ERE R LT,
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@ FF—F 7RI FIZBWT piggyBac isBBERBLTBXRE L TN D Z L ORER

YERL L 7= R —7F A 2 K pBac[3xP3-EGFP] HC-mAG |23\ T piggyBac fnfs % 8+
MIFEL TV RNWI &%, Yi%7 7 A I NOWERGIfRDHC XV R Lz,

@ KFI—FFRIFLBIDIEEAEBRTANRY ) LOWF OHE

ERL L 7= R —7F A 2 I pBac[3xP3-EGFP] HC- mAG (23T, B[N+ piggyBac O
7 a—=27 OiEE T, AcNPV (dutographa california nucleopolyhedrovirus) %"/ AZH K
95 FP&a 1 (&F 642bp) @ 5 Il (340bp) & lef9 s 1 (&K 1,548bp) @ 5"
Wrh (469bp) 7235%-> T\ 5, WTHOWA S, piggyBac RisEcHIOIMINZH Y | A =7
J LI RA S 720,

@ ~NWR—TFFRI FOBREME

AR THHEZ 1A 22 (GNT3 e ON GCSTs. [X110) O 5 #nsh O % SRR R Sl L7 7
/ I DNA Z8 L LT, B EEREIR - O—% PCR (IZX VI L7z, PCR IV =7
T A ~— CHEET DM OME 2K 8 IR, FBROAE R, GNTs K TN GCST3 D7/ s DNA
M5 piggyBac Wi R EIA T OWIEITERD v o7c G 12), 202 &b, KRR
THAHEZ A NI~ —=T T A ROBFIDNEF L TN Z ERRTE -,

® AEMSERAEPETGCHEREREZNET 5 E TITHV DR ZRROBROBEE

BAR TR A 2%, IH - REEAEWERTEAT (B - B (23 T w-1pnd ~D
BARTEAIC L AR Ui, ARIC S 28 Mok 0 Y A o 3 BRI OV il 03 ok e Y % o 9
REEk L, GRELTHER L, Wiz, EHMFEDOH 603 5K TH 604 5 & R LACH
2TV, BREIET 2RO X O IG®BK L CGNT 2/ L, — 05, G R & R MED
B 604 5 O 511 5 & AR L. BB T2 > & 912384k L T GCS7 &ML L7z, HEfd
SR DR A R S D720, GNT & GCS7 &KL L, [GNTXGCSTIZ B LTz, S HIZ
GN7 ZH 511 5 & &8/ L7 [GN7 X H1 511 =], GCS7 % H 604 5 & ZZHd L 72[GCS7 X H 604
F1EENENER LIz, BARmA R 10, 3RERICH W R L R EE 3 1R,

(4) MEANIZBA LIZBROFERER Y EERRIC X 2 TERBL DR EMSE

A4 BASNEBROERYPFET IEHE N —&
WIn L% 74 = (GN710. GN712. GCS710. GCS712 L TONGN7 X GCST]12) K UFE#EAR
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THEHLZ 1A 2 [H 604 5 X H1 511 5D 5 g B OZERER D 65777 5 DNA ZfhiH L,
PN TV EA = g ARCKVIBFASNTCBEF 2/ L7z, £72. inverse PCR 1%
IZE o T, HASHEEIETFDT ) b ORI 2 5E LTz,

PHPNAT I EA L= a AR DT 5, GNTip T4 SO RERH LIZZ
LB FAREFNL4 O THD I ENEZ BT (BIR 13), KIZ, inverse PCR VEIZ X 2 i
Pronb, Zib 4 50y FOMAEFNL, &2, F 24 REKICENZN L 7T, 55 13 Y
BREIZ2 7T CTHDLZ EHFI LI (B 14), GCSTi0 TlL 4 DD/ N K (4315 10kb
D2 OOy RPEBET LH720, BEXIKENC LD FEUT 3 DICR %) 2Rt LzZ
LD, AL 4 O THDL Z ENB RN (IR 13), KIZ, inverse PCR IEIZ K 2 i
b, ZhbH 4200 RO 5 3 OOMAETL, 5 6. 5 13 KU 20 Yefafkicz
NENL 7T THDL T ENHBA LT (R 14), 580 D 1 DO/ RO RIS 28
FERLBNAN T b EOBEAEFTIZHERIMEE R Lz 7o), ik EOMEITFFE TE o7,
[GN7XGCS7]12 TlX, 8 DDV RERHT L ENTE, ZhHDONY ROV A X7
T, GN7 XOVGCS7 TR L7enNy R A XEFRCTho7o (BIR 13),

U EDZ &35, GNT7 KON GCST O 2 B —#EZ 2 4 . [GN7XGCST]D = B —4#¢
L8 2>Th %,

2 BASNTEROBRM OEH RIS T DB R ES

PFoNAT Y EA B = a3 VT ORER GIIR 13) 725 GNT) o TRt L7 4 DD =
—%8 GN7p» THABRICHRH TE 72, £72, GCST1o THH L7z 4 20 2 B—%k8 GCS71, T
HIARICRIE T & 72, 2O, [GN7XGCS7]TlL, GN7 LY GCS7 HKDTXTH/N K
LT,

LLEDZ b A LB T AREICB W TLEMIGEISN TS S L,
2B A 2 ) AT, piggyBac HHnkS SB D IEM A FFonBREE A o — N 5 En
FOFEFHRE I N TV,

N BAINTEEBROBERY) O KR &R OB CORERROZEME

BA SN B OERY ) O BBIR TR ZREMICRIEIND 2 L 2R T 2720, #
v % 714 =2 (GN71. GCSTi K OGN7 X GCS7]n) M OGE&E s -/ 2 B A = [H 604
H X HS1L 5D 5 Engh OFER IR 542 RNA ZfiiH L C, HC-mAG Bis 1% M+ 2 RT-
PCR Z1T7o7- & 2 A, B TR Z I A 2 DR EY Z B LT-, £7-. ZOMEEIT,
WL TR Z A aOZH CREE Th o7 B 15), —J7, IR THBR A 2T

X HC-mAG B DEEEW 2 Lo e d . KB : A 21 2BWTH
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HIBE AR T ERNIHEL L TV D 2 L 2l LTz, £ ofh, AT & TROFOE 2 MRS L T
W5,

(5) BAoTH#EZ EWME ORI R UG O G HEL T Eh b ORREE R OER M

PPN TV EA B =2 3 ARZEI DM GIR 13) 1IZB8WT, 2 pg®5 /5 DNA
2 OF AlkPhos DirectKit (GE ~/V A7 748 25 Z LI L0 | BRI EE D & < .
For IR ORRRIFE IR A5 2 LN TE D, Rk, IR TR A I A =TI, R AR
N RRVTFARRBOOLNIRNZ LD RBIE BRI A 2 & IR/ 2 T A
A% XBIAHETH 2,

(6) BEXRRBEOBT I2H0HEFELDOEL OE

A4 BASKhEBOBRY ORI LV 5 ST AR UTA R R

R THHEZ A 2 TlE, BASHhEEE Y VRV BE—7 7 uA v H A X
YRV ERBIE TR, 747 0A Yy H#EBETT T 2T — X — Ol N TR OBEHERERT
BB SED, EEISNIRRGEIICST VN IE—T7 47 aA » H#HEE S N7 BTN
D7 47uAr HEHERETHZ LD, ZOBEANEIRFZFFORBR R T A 21
HEOENERT DX NV B GUBREEAT D,

T, Bk~v—F—& LT, 3xP3 Y uE—% —Olf#Hl T BRIk X LT ED
BEETERBESELZLICX0, IBOShm, i, AR OIR ClARRAE LA £ L SH D,

AN o NTE—T T aA  H G 7 T EIL il B TR DT 4
TuA Ly HEEERT T ETHD mAG X VX EORE R R ETHY . W
DE NI EHMOMEEENSED LD REBERIEEEA B L T RN LD, FEOF
ONHREELSEDWREL AL CWARWEEZ DD, £, MGk X I E
LKL NI ETHY  MMOMBEEENEED L) REERIEEEZ A L TR &0 D,
BEORHONHSR LS DML AL TRV EEZ BN D,

BB LA RS OV T, ETRBRIN A 2 LETORT 5 AEE LD
7 & ORIOHEE

B TR A = [GN7XGCS7] K OFEEIn FHH 2 1 = [H 604 5 X H1 511 ]
DR J O RREAORE 2 04 « bl U7z, ShoiRE, ME&ROREE, Shhiim,
R OITE), PEIMTEN N OPEINE OFIE Tid, MM (1825 3 i) 2 AN LEEFT, H&E
B 45 ZFRETHE Lz, TRUSOFEIZBW L, 2AZECHE L, ik

35
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(3. PEEB IR 2 o 75 AR L LT, i S o S TERE LRI I3 L
HBOETTE), MERKT 28GR Ezdl~e (K11,

Eul - )
[onx aoe7 | | Ro0i% » #5118 |

5 M. £BZPH - ERFMFEZLEET IR

Mz T, Ea Tz A 2 (GNTis, GCST15. [GN7XGCS7]1s. [GN7 X H1 511 5] 15 L O}
[GCS7X H 604 5]15) KOFEBIE /L 1A 2 (A 604 =, 511 5, [H 604 5 X7 511
TILOH 137 B X3Z 146 5]) OAEFSFI R OAREFHRAE 2 0F 9012381 2 25 Rl %

10 & LTHI SN T CHE LT, BABKRFORERMLIET TIER L AT B REOE
BRI R OVE R O 21T 5 72 0B B 21T o 72 (IR 29). PEIRER. W k=g,
A, R, WL O E EORE T, £icb ) 2ECHEE Lo, BnEERIC
MW RIS TR A 22D 4 Rt BIsFHIRZ U A 220D 5 Rt & [FERIZE ] Sl
THO., H604 5, 5115, HG604 5 XH 511 5iF, YikkBRICH W - s Rz 7 A

15 2 LB SESIELS, B 137 B XX 146 ZI3ERERFE L ShTWb 72, Hilgxig e L
THWE,

.‘GCS7><EI6O477‘ — 5\5604%><q:511%\§

‘GN7><':F‘5117:T‘

\ Ell37vj~><§14677\§

X12. 4AHEZFH - £RE ?E’J’ﬁli’éttﬁxﬁ'&_ﬂﬂﬁ%ﬁd)*‘l%

20 O FEREOKHE

[Sh oD fkE]

— B R E s A 1A = 0 GN7. GCS7 M T [GN7 X GCS7] DFE
25  HHOFZWMBOYO OERANARELZFTAEL/ZE 2 A, GN7 Tl 1 #E S ORENIE
Bz H A a0 b7 (BIER 16, P<0.01), GCS7 TlL 3~5 kD RE N IEE

A 2 X0 bEN-T- BIF 16, P<0.01), [GN7XGCS7] TiL 5 O ENIER
36




FHAHZ A 2 L0 b7 (BIFR 16, P<0.01),

JNEABRAEAR  GN7, GCS7, [GN7XGCS7] , [GN7XH1 511 5] K O[GCSTX H 604 7] D

it

mp

BB A 2O OEREIZRE L TWARWA, fEPICBIZE LSz
A TDTRTORMOPDROKE L, FFEBETFHILZ A 2 L REFE TR L
Mol
[

- fEE - e

B
%

— B E Ba Lz A = - GN7. GCS7 K ONGN7 X GCS7] DBE

M (A ZtemomEeE) MOWEE (0O & OB AT R -EE) 234 L
=&z A,
* EIZOWTIEL, GN7 KU GCS7 I3FEBE TR 2 1 A = & HEEH R e B 2R
Lotz (B 17, P >0.1) 73, [GN7XGCS7] 12l & HIZ I s/ 2 A
a X VEnhoTz (P<0.01),
CHHBEICOWVWTE, TRTCOBE PR Z 7 A 2BV CIRRE B A = L v
mofe (BR 17, P<0.01),
WL, BR R A ke, FERE B DA aPNEATHY  WEILED
bbb TH T,

BAONEAERAE R GN7, GCS7, [GN7XGCS7] . [GN7XH1 511 %] K ONGCS7X H 604 5] ©

N
o

WE (MZZicmoRER) FMALLE A,

B FHHLR A 2 R/MD 5 B, GNT DMERE & © I —FARMEZ R U722, IR R
WHRMTHDHH 604 5L ORICHEEITRBD NI 5T,
« [GCS7X H 604 )25t & H 12 —F @ MlEE R L7225, H 604 75 X H 511 Z Ol & 1%
AREZETRD N 2Tz, « TOMOBE ML T A 2 R8I, 6O FEIYZ
EThHoT,

WEE (R SR OB R A B B o El) A& Lc& 24,

B TAHIRZ T A ZRHED 5 B GNT OEAMERE L $12—FAK< , IR TR
A ADFTNTORMOME & R FRIRAEEN B bivie (s 29),

- GCS7 1%, H 604 5O L ITHAEENRD LR T2, ZTOMEITHEENRRD S
e,

« [GN7XGCS7] . [GN7X 1 511 5] M ONGCS7X H 604 SN L Ti., & -HlHfx
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A 2RO E HIRVME & mVMEDRIZ A -T2,
« GN7 X° GCS7 1T 7R DMHMNZ B o 7203, BARFHLHR 2 A = DO AZHERR I,
BB A 3 b R&EGEWNT R T,

Wi ZONW T, B FHIRZ A 2 OT X TCORMITEAOFEN., Iz A =
DFRFILEEOFEM TH -T2,

B RA OBEEIR E L CAB SN TV D RMEHRIC XL 5 & Bl EOf/IMED 0.85g,
KAEDS 2.44g THY | BE EITR/IMED 9.7cg (0.097g) . I KIEAS 63.4cg (0.634g) TH
D, Fio. ZRERHE LT, BHE3g, WEE 100cg (1g) #Bx 2RM1IHEINTND

(NEE - 114K, 1980),

AR TR Z A 2 OFERFERTIX, BEOR/MEZY, GN7 @O 1.47+0.15g CFHfE+
FEHEMRZE) T, HRMEAN[GCST X H 604 510 2.39+021g Th o 1o, ABEILFHEZ A =
DEIL, R EBRBGCHEA SN, AMZRIEORELZ KT T Z LDRNWEZZ b5k
IR TR Z A 2 OBMFEOFFHNICA->TEY , MERWEBZ LT,

i JE B DWW T, F/IMIEAS GNT D 0.27£0.04g THRMEAN[GNT X 1 511 5] & [GCST X
H 604 51D 0.42+0.04g Th 5, RBIEFHEZ VA aOREEIT, E<BEILG CHEHAS
. EMSZHMEORBEZRIFTTZEDRNWEZB I LN IERE TR A aOELFED
FPHNIZA-TERY , ERWEEZ BT,

©® EBORME

UL - Sh R

—RERBRAE R s A X U A = 0 GNT. GCS7 U [GN7 X GCS7] OFH

ZHEIND 5 BRI T HEE TH DA E IEER) LW b IR DFGEE 21T
STh D, MR > TRETZE LT 2 £ TOMIM TH 25 I 2 308 L 7=,

PHALAAIT OV TIE, GN7 K OYGN7 XGCS7] TIEFEEML -z 1A 2 L0 ik< (P <
0.01), GCS7 IZFEBIE TR A 2 LV @h-otz (BIR 18, P<0.01),

SEHARIC OV TIE, B R D A a3l FHBRI A 2 L0 b 1~2 B, -
7= (B 19, P<0.01), 7ed. BB THB X A 2 ROIERIE TR A 2TV T b 58
BIERREFTV, IF - Skl - IR OB AR D

AR TR Z A 2, s TR 2 0 A 2 & AR, Sl I A2 ST N TR %
EINCEE L TRET 5. b, BUBITEBELHK BT,

IBINERERES B B L A = GN7. GCS7. [GN7XGCS7] . [GN7XHF 511 5] KO
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[GCST X A 604 5] DiFa

A L 7C BRI R A 2 RO T, b mWI RS 2R L2 Rt GCST(IE L
B 97.5521%) Tl o T8 . 2 DIAIERE AR A 3 RHO T TR b B IS A
B LT R TH DA 604 5 X 511 ZIWHEAE: 97.850.6%) & 0 BIELS . OB EAT
b BT (IR 29) .

S HEIEIZ DWW TIE, [GN7XGCST7]A% 22.8 H &b A<, GN7, [GN7XH 511 5] KO}
[GCSTX [ 604 511% 23.0 AT Y | IERIR TALAHZ 71 2 L0 1~2 AIF CEVBEIICS
7= (B 29),

® AfFREN

(E ]

—RERBREE . S A X A = GN7. GCS7 & TONGN7 X GCS7] DHH
HWRZMAE L L 2 A, GNT CIHIFRE BRI VA 2 LV K< (P<0.01). GCST K&

ONGN7 X GCS7T] TIEFEEn /M 2 1 A = & ORNCH A BEITRO Do 7=
(BIER 20, P=0.65 &£ P=0.11),

IEANERBRAE R s f A X A = GNT, GCS7, [GN7XGCS7] . [GN7XH1 511 5] KN
[GCS7 X H 604 5] OHE

A L2 BB AR A 2 R OP T, &b EVWE AR L7 RHIE[GCSTx H 604
) (CE i 32:95.5%) T db o 723, & DEIXIEE S TR X 7 A 2 R/AEDO T CThe b i\ VE iR %
RLTEERMTH D H 604 S(EHIHR98.0%) LV bIENEDTH-7- (B 29),

@ Egheeh

(4D HE)EE)

— RS L B R T X DA 2 - GNT. GCS7 X (N[GN7 X GCS7] DH

W b sh BB 2§ 2 LT 57260, 48 10 em O ZHW7ofRo Fuiz gh i A 30
FHFOENT 30 34 1L b OFBEEAFHII L7 L 2 A, B THMZ U A 2 LIFRIE T
Mz A 2 ERFRETS 572 (B 21, P>0.25), RIERIC, 2 #ighB% 10 59 D@ T 60
SBICHLS OFREZFHAI L7 & 2 A, GNT OHBIEEE TR 2 B A 22 TRE)
FREED B o7z (B 21, P<0.01),

S Ensh i3 BB 28 2 i d~ 572, 2% 18em O EOFED FulMT 5 fish % 1 §A
FTOEE, 12 BHZRICTCOMENSOFREZFHIIL- L 2 A, BBz T A = LIEE
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B Z A 3 & ORNCHFFI R BB EZTRD bnen-o7- (B 22, P>0.08),

BB R B A2 A = GN7, GCS7, [GN7XGCS7] . [GN7XH1 511 5] KX

[GCS7X H 604 =] OGHE

INBTRTOBGFHEEZ T A 2 ZfEOEERE BT 23 BRITAT > TRV, il
BFHICBIR LI 2 A, BB A aDT X TORMBOHRIL, FEKasn HiE VW H
T2 LIERL | BRI AT A S OBEEPIZIL, BRI AT A 2 EEWTERO D
g7z,

® FhERk

(PEINEL - PEIR % Hi[H ]

—RERBREE L BE A X A = GN7. GCS7 & TNGN7 X GCS7] DHHE

A AR 1 BHY 72 0 O REINEL A T 5 72D AR 18 em DI OO FLNZ, 2K JRH D
A AR Z 1 BT O 24 RERE CREIR B2 FHAE L 72, GN7 TIZIEEIE /R A 2 LD
D75 (BIES 23, P<0.01), GCS7 X TNGN7 X GCST|DPESI T, ISz A 2 &
ORNCHEFRAEREZITRD Do (Bl 23, P=0.16 & P=033),

A AR FEINS 2 FH A i 572 FEIMROFIEIC S DY T, FEAMT b ]
HFDOH LS ORFEEEFHAI L7, 8 18em O TEIE LI-HAN S - 72720, B
DO T Z LT TERpod, L Laens, oMz Lz 2 A, GNT,
GCS7 KU GN7 X GCSTi%, FEBIn M Z A 2 L0 LFROWEEFHIZEIN L TR Y | E&fa 1
FHR R 0 A 2 LIEBAR IR I A 2 & OMICHEI PR A EZEZITRO bivie Gl 24,
P<0.01),

IENGRBRER W RT A X A = GN7, GCS7, [GN7XGCS7] . [GN7XH1 511 =] B
[GCS7X H 604 5] D%HH
PEIREIZ >N T,
*GN7 73 2435 fll L e b 72 < BB TR I A 2 DT X TORBEOME & HGHFHI 7R
BREENRD L (BIR29),
- [GCS7X H 604 F)23 b mMn- 722, H 6045, 511 BB ILO[H 604 5 XH 511 5]
LITAEEVRRO bivehr ol (BIE 29),
- T OMOBAR TR Z T A 2R/, FERE TR X T A 2RO R D @V ME &R ME
DO Z R LT,
LEIZRY, BB BRI 20 ZOFKFANTH S EEx b G 29),
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—RERBRAE R BRI X I A 2 - GNT, GCS7 X IN[GN7 X GCS7] DYf
BANEERRE R S AR X A = - GN7. GCS7. [GN7XGCS7] . [GN7X 1 511 5] KX
[GCS7X H 604 5] DIGE

R THR A A 2 R OIERB B2 I A a0 BB EZOREILE HIZ4ETH o7,
Fo. Bl A A alF L, IEEEFHEERZ T A alF LA QR 5 EARIRINZ A T2,
LLEDZ &t WHWRERE ORISR DWW T, IR M A = L IERE 7
iz A 2 ORITEWNTRWEE X BT,

@ 7ValoREEDOFREME

—RERBRAE R s A X A = 0 GNT. GCS7 X (N[GN7 X GCST7] DFE

WE AR A 2 OEIEE, FERE B A 2L 0072 (B 23) ., T
M Z A 2 L0 BPRONFEPHICEINT DM Th o7z (B 24), F7-, ShhodEEFES) T
%, BR X A 2 LIERE A T A 2 & ORI K E 22EW X720 o T2 (Bl 21,
22), S HIT, B FHBLZ VA a BB DAY NV E—T 0 T aA v H#EHRS
B Ry B S ORI B 5 X EDMET = a | v OAR, EENRES . LR - AHE -
KIREZMEHE LD, 7 U 3L ORRBOARMESEINGE @D 35 L I1EB 2ok,

LEDZ Eh, EEGFHIEZ DA 2N TEGB BRI DA an s T a L ZRT
LEESDEE DATREMEII RV E B 2 b,

IBNIERERAS R s A X WA = 0 GN7. GCS7. [GN7XGCS7] . [GN7XH 511 5] KN
[GCS7X H 604 5] D&

GN7 DOEIIBUTIIERE T A I A 2Rt L0 b7 MEHFHNRAREENHEO LI
T2, ZOMOBIsTHRBZ A 2 %% (GCST, [GN7XGCS7] . [GN7XH 511 5] KO
[GCS7X B 604 =]) OFEINEUIT, FEBBTHHR X I A 2584 & OISR AEZET
WO BT o T2 (IR 29), BAS TR X 1 A 2 OB TORMOL BIL, AEIC/2 5 E T,
FBEREMNDEWVHT Z L1372, FFEBE BRI I A 2 LEWVWTIRD OBk
e, FEEBTHABZ A AR TERERBRZ A 2BV a b RRT HHENmE
HA[REMEIX eV E B DT,

Flo, H—. BRGNP ORE L, BAEEB O ZRILTHA 3D X AR
Lo EE LR ZAT o Te i N U T O LB TH D,
1) fABEFRONA BB AEDAREIEIC OV T, BEENTHRERMNE L Z LTk

VEBHREIZOWTH MlTES TEBLEY B L7232 221280,
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70 a3l ORI D bl oo (IR 27, 28),

2)  BHEEMWIC X DO ATREMEIC OV TR, A 2D 4 fingh R 500 BH L S ngh R 800
HEBAATEHE LI L A, TARTEPCRERICHEISN THRERMAELD Z L2
<. A aDARRH 200 BHAEZRBIMZEWZSGE S, TVHICK KB EZZIT T
ERDWEND Z R BV TTHEE L (AR, 2014),

3) fICHA aDARAKEE T U aDF AFHRDIEIARZZRNEL, DA TD AR
i AN B N U ZEPAMC B N T BB RIEN TEIN L2 LThH, A 2D A
AHITFE ST RATE T, TR DIV E | TRVEIPHIZEINT 2 Z &)
5. FNOAMEINN LI ENIMET S 2 & 2E LT, EBRICEHAOFEM DS 2m
DO SR DR LS th 2,964 BHA B & | £ D% DAEFRELIT > 7208, Febdt
FCRELFZEZER L TCER LRI BIE I N> 72 (Komoto et al.,
2016; R 8),

® R

A A, MOEMITI UTRIEMZ AT 2 &V o miEITRy, £, KRB ERZ D
A APPEAET DRREEON S NV E—T7 4 7 a A H#HE S X7 BT N0 E
LLTHRET 20D THY  WEMEZ AT 2 L ITE bR, Fio, ARG S
NTBEPREME AT DLV O ME SR, LIch o T, B X 0 A 2 3o AW
L TRIEMEZ A4 5 aTRettiZ v e B b,

© FEWHEOEAM

BB R & BN L2 AI1C, 220G EN D 8B T2 I A 2 DOFESCIERD
WA G52 5 AREMEIC DWW T 7 ey a ) —ORF-AFRBREZHAWTHELZE 25,
IR TR X T A = L IEBIE X T A 2 L ORI EITRD Lo 7o (BIR 25, P>
0.07), [FERIC, B FHHLZ 1 A 2 DFECIEMRD HEMAEMICE 2 D EBIZ OV THE L
el A, BIB T A 2 LIEBBETHBZ DA 2L OMICHEEZEITRD H7eho
7= (B 26, P>0.14),

TREEIEZ NI E—T 4 T aA v H G 2 R B RO a2 R E
DHEWE THDH EOHREITR ., ARBRICKH LEAE 34 7 F L 3@
Wi, BEROF TS B ERPOT X BESI R T 5 E 9 H, 2021 FD Toxin
and Toxin Target Database (http:/www.t3db.org/) T FASTA MR 21T~/ 2 A, BERODO A
Z R B EBPOESNIERD bZehote, £, BEROT Vv s v LREUOT X gkl
G ME I %, 2021 O T LV T — X ~X—Z [Food Allergy Research and
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Resource Program Database (FARRP) . ver. 20, http://www.allergenonline.org/] (Zx} L C FASTA
MBEIT-TZEZ A, BT VL7 EHEPOESNITED b o1,

RHFICB W CRBEREZFEET L. VA aO@EMOBRS 2 ELTNAHZ b, fil
BREICEENTRIMNIFEEINDIELB FHBRZ A 2IMOTHLETHDL LB X DI,
THEMWENHR TS5 2 LI DA EWEOREBIIHE SN2\,

N BELETHBIIA 2 LIBEEORTIHEFZEORE L OBHI D

ARIEs FHEHR 2 7 A 2RI AR s e 2 L X B R BT D1E 0, fBSR IRt
RO VR B R RBT 52 e, BREICLY ., IERE BRI A 2 L OXANX
R TH5H, £, IR BBIORLEY o, TV EA B — g UEITICE Y . IEELF
FHHAZ A a LR L T, RBE 2 DA aOfF AN ENT-E G2 7K E R < B LW
BT D Z ENARETH D,

3. ERETHEBEXEVEOEAZFICETIER

ARFETIE, Ofkad ey 7B EE8 T DR OFE - INTIEZRE - 835729
OB ZERT D Z L, WONT, QBFEBFICB T A ELZ AT L CABRIBEORE L
11952 & 2 HHE LT, BB S XEIZB T 550 h ((EHELFBMGH% DIl 2 &) OfFE.
W DA PE AR B NG ORI N 2 DI T 517452179 b D Th 5,
(1) EFAZORRE

O FALBER AR DI OLRE | =W & O b, @SR O E BHMLEZR D SO E T) .,
QR DAPE, @S o K& O O . JEM, AIELLEE R OBEZETF NZO H@ F TIZATFET
é ?j—‘#i“']o

(2) EHZDFHE

Bea £ 5 DX O FITAE - RIS TR L 1% 2

Bea £ 75 DX D40 B - [EISEATFFEBR JE R N2 - RS E DR S P Fepsts B n R x
A = £ A DT

fEFHAEHAR - KGR H OS5 94E3 A 31 HET
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7o DBAG TR T A 2 fiERAEXE (LU ThREEEREXE ] &v)H,) IR0 B
Lo xry b (HE4m ZHEL, TO/MINICEBR 722 (BS1.5m) %
REL TS,

Q) BT A aZEETHXETHDH I &, HAFIIIAZEILTHD Z & ROE

BLHORA ZWIR LTS a2 AT WETicBiT Tn g,

(3) [REERIE XN O A B RITBM, LT A2 H 2., A=, ZZizRHL. HAN
LISMCBREA T2 BIT 20\, BT DT R AT, SIS F L AN IRETH 5, A
PR OiE 70,

m)@%@ﬁz@W®&§@§§mEm\%\ﬁ&@%%ﬁz\%%ﬁ%ﬁ%\v?y&
— RO AIZIZ 4 mm BUL FOMZRE> T D

6)%?%@?%&@%?%@%%@\@%%@%(%ﬁZ&i%ﬁ%ﬂn%)%6%%
1 EHOMEITR S HIBRICB T 2 A &M LT\ 5,

(6) RIELAFETHWDHEHE (30°C~-20Ci% &) ITH gt (60°CRRE) DREIL.
AR TR X WS O FZ OB X 5 EW O SARMEOMRICBET D168 (L
15 FEEARER 97 #5) IZHES < BB M ST Y T2 o THAD R Z LSS (EHFE S H# L D
AU IXE &5,

2. WITHITLFHAETTLH L,

(1) BNCED DEZEZERE R 2) 120D,

Q) BMNCEDLE=F Y U ITFHHFICESE, £=4 ) U EFET D,

B) EMSARMENET HBENRH D ERBO LN DICESTGAEIL, INZED L 8RR

FEFTHF IS & T T D,

A4 HER O K OFREOBLE X
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1. AR AEAH

(1) BEEXT 5RO D 2 HAEBENEDRE

TA 2k, BARENICBW T HEMBHEHAEORENH 08, ZNETICHAEZEDTH
A A PERANIHR LT HARSE T TG L TWABITIHRE ST, A 2ix, Ao
FERMNMTX RV HRE S NS L.

O i, HEELZENRL, BETHIRICEET HZ LN TE R (FR, 1995),

Q@ IEHRBAMTHL 7 U a L3RR HBEOT-ODRESHEN Z KN TERY | i
STRENDZEHTET, B - AR R Cifbd 2 2 & CRUCEET 21781 b
Moz e BlR 1) Rl n, BPLRBIZHESHICHEIND (ITRD, 2014; T
M - 485, 2016).

@ AAMBEMNAELCTH, REZ ENBLTE RN, BENTZIGITICN D A AR RIS
THZENTET, RETHEEIBITE A LR,

@ RAAFBEAECTEH, HLNCT VFEICHEIND Z L%, KR - FEINT 2RI L
A BT (IS, 2014; FH - 45, 2016)

LEDZ vt A 2 ps BIRSMT TELF - BHH 5 TRethi3Ru,

Flo, BREZFRICS 257 T a b Th, A 2id, shhRFOBEREH2ME<, ik
A TE 2R, I, 7T a3 L DZRBEME (PR, 1997, K - 1754, 2007) 72 &
BRI T COER BB O TUIAFI2MEEEBE L TWAH I b, 7 T 22k L THE

IR DEMMEEZ T Z & ITR,

AR 2 A 2k, sy o RXIE—T7 4T aA v H#EBEY VR EEE
RIZETD, ZOX 3T BRI Of R ISR 2 M 53 2123 &, ShhoiEE)
MAE @O RBICTRAE N 25 L2072 2L b0 END, I A 2OFEICET
DEAPEZ ED D 2 L3R, £, BIA B ER ORI~ — 7 — Th 2 WMkt
JH LRI E S IR R ORISR AN 5T DT ET, A a0EAICREIT O E
MtEZERED D 2 Eidirn,

B/ Z 1A 2 (GN7. GCS7 K ONGN7XGCS7]) & IEEm iz 1 = (H 604
. 11511 S ROTH 604 5 Xt 511 ))& O TAHEBSEAEEA R L 24, Shilifk
FIZOWTIE, BB TR DA 2 DI1F 5 BWMEMIC D - 72 (BIR 16), 1. 2 g o1

BhaaPH X, BB 2 1 2 (GN7, GCS7 L OGN7XGCST]) & IEEa -iffazx h A =
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(A 604 5. F1511 5 X O[H 604 5 XH 511 =5]) & ORI THKS % &, RRENER
B2 A 2 OBBFEREN -7 BIR 2D, £z, Shin (S OFTEMEFHIZ OV TIL,
MEMTCHRBRE CTH -7 (B 22), A AR OEINFHIZ OW T, Bin B2 1 =
DIE D DBBRONFFIZEINT D = & & W B CREHFIA B ZENRD Hivle (BIE 24), &
FIZONWTIE, WEE TIRIEFRE Ch o703, Bla B2 A 201E 9 MEWHERH
S7 (BIES 20), PESREIZ DWW T, WA CTIRIZFRE Ch o723, BEia iz b1 =
DIE ) PMENGER DT BlIR 23), FHEBEIZOW TR, B FHEIZ U A 20139 23
EWGERIEWGE R H o7 (BIE 18), SRSV TR, Bin I I A aDiEH
DRI Tz R 19), ZAubid, BIE B A 20139 PIEBE BRI A 2 LY
HAEBTINCLS DRER TH -T2,

EIERBRIC B WO T, BRI, GBI A 20 SRR ZOHPEANTH - 72, #
PIECIZRI L CTIE, [GCSTX H 604 F123 i b - 7225, H 604 &, H 511 5B LU[H 604
FXH 51 BE A BEENRD LR o T2, TOMOBIEHBZ DA 2RI, FEE
TR Z DA 2R FEOR b EVMEEARNVEOHRIEZ R L2 &, JEEE R
A aDMFERZEOHBENTH D &2 bivle (i 29),

PLED Z &b ABUR TR Z U A =3, AHGEICR T D EEEMEICHE > Thalts X
2R 5, OEFAEBIGEOIIORE | EiR Mk 0L, OB OFETE IHMLERD DR
DI ET) . OMDERE, @HERORMORE ., ik, AELABE R OB IO 5
@F TILAET 2174 OFMBENTIL, BAICE T DEMMEICRRT 2 8% %) 5 ek
D & L B ETREW IR E SR o T,

(2) HEOEBHANEOFHE

(3) BEDATRT SO

(4) EMZRERENET DB ThOFEEDHN

LEDZ Lt | ARG X A =13, AHGEIZI T D RIS > TRl E X
HZF 5, OEFLHEBIAER OIIORE, EiR L O, @R OFE FHLEZ 2 O
DR ET) . @OMDERE, @R K ORMORE ., i, AECABE L ORI IO 5
@F TILAET 2174 OFHBENTIL, BAICE T DEMIEICRNT 5 EM SRS 4
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THBENTIRNWEZ X b,

2. ek

(1) BEEXT 5RO D 2 HAEBENEDRE

A IR ANAINCE X DN FEIANTEFER O ZEA L THlRE L, F3EE
NORPCRREZMAT D Z i3, £7o, VA R oOEBHRENITE LKL, B4
I L TR 23D | BB CREZER L CEFT LI E THE S LTV, &
HIT, AR RCHOKIE B LW,

AT X T A 20, ShilCiR sy v XV E—7 s 7 a A v H G ¥ vo]
7B HRRSR IR O R THRELT 2130, Bk~ —F — & U CTIR CYERR At & v Ry
BEBBET IR, ZNODOX T ERTA athh oM EZL ST 0 RRE & @
7D+ LIEBZHNR,

LLEDZ &6 KHFEICIRIT DAFEZEBEICNE - TR B X3 1T 2 O F LR
% OINORE | K O L, @ ofEE IMLE%D OO E T) . @D A&,
@%h K OV O LR, i, RIE(LALEE K OBEFEN ONC D2 @ F TSRS 297 % O i
NTIE, HRMICEK T 2 B A % 5 /TREMED & 2 B AT S35 E S ko Tz,

(2) ZEOEEHNEORM

(3) BEDATRT SO

(4) EMZRERENET DB ThOFEEDOHN

LbEDZ L h | AR X A =13, AHGEIZI T DRI - TR F X
BB 5, OfEF LB OINORE | iR O, @SR ofE BHLEZD O il
DI ET) . @MDERE, @HE R ORORE ., i, AEEABEL OBERIE IO 5
@F TS 2172 OFPFAN T, FEMEICER S 22845 2 /a0 H 2 B4 H)
RV DRFE SN2 T 2 & D EMSIRIEZELZ AT B ThiThnEZx bhi,
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3. HEWEOEAM

(1) BEZXT 5RO S 2 FABEYEDRE

HA X, PRERR S BAENTHE SN TWDY, ZhE CHAGY SO LR ICE
WEZRFT LD RAEEWENEAINTND EOREITRV, o BREZIZE VT,
FBE HPICAE U D RIEEOTRIEC T A 2 OF - 5EIR72 E % | HIPNICHE - 72 /e FMIC FESE S
52 EDR—RENATOILT WD, N6 O SN ABEM EICAEEE L 26T
LDHE BN,

R FHMEZ 7 A 2%, SRRk Y VXV HE—T 7 a A v H $HEE # VX
B EARARITIHET D10, BIL~— I —& U TIR CeEMpR o & N7 E & FE B
TON, ZUNTEE LTORENGEZTH, HEPITRA LGS I OAMIT T E L
5.2 5 L1 HE S eV, BB, BB X 74 = (GN7, GCS7 X OGN7XGCS7]) &
BB TFHABZ A = (H 604 75, W 511 5L U[H 604 5 X H 511 5]) OFESFEME A 11
FIZIRE L, M O%H - AERLHEMAMIC G Z DB L LERF LIZ L 25, AlIET
M Z T A = LIERAR TR X I A 2 & ORI THEEH PR A BEZITRO b e o7z (3
W25 KUY 26), E£lo, RBEHHEZ T A angBLT DRk E NIV E—7 4 7 aA
> H $HEE B 2R B R O ERGR A Ee Z T BIIE R DB TS T ERT LIV
v ERFRANCHEFEED H DT X BN AR RN L0, oM EE LS H Lo
HREEZA L TE LT HEOFF >R#R L L ELHEL AL TV inEE2bNnb
ZEND, WEBM~OEELEZ LR,

VLED Z Lt ARFEIZIIT D EEESEIIE - TRREERE XENZ BT 5 Ofe L H5
R DIRDORE | TER KL O, @SR OEE BIHLER D SROTERE T) . @D ERE,
@%h K O D PR, R, RIS LALEE K OBEFEN ONZ D2 5 @ F TS RES 47 2 O FilH
NTiE, AEMEOEAEVEITER T 22825210 5 WREMED & 2 B AEEEY 51355 E S h
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(2) EEOEKRHNEDOTM

(3) BEDOATULRT EOFR
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(4) EMZHRMEZEVPET 2B ThOFEZEDHNT

LLEDZ Ep b KRR 7R 2 T A 2%, REFECB T D EEEEICHE > ChRBEGREE X
IR D, OMEEFLIBLAH%OIIORE, L O, @ OFE FHLEE D 5 i
DL ET), QRDARE, @R K OROMRE . Eilt, NEQAE KR OFEFIE NZO0 6
@F TITHBET 2172 OHBEANTIL, HEWEOFEAVECKRET 282 %1 2 TRtk
oD B A ENFE SNRDS T2 E D, EMEHMEELZ AT LBV E
Exbhi,

4. MM

(1) BEEXTDWREEDD 2 BFABENZEDRE

B A 3 & ST REZTIREF B & LCIZ 2 U b A > R U 3 Bombyx huttoni H3#t &
MTWDY, BARENICO L TV D B, JEimEn o M 735 0EA R ETELLT
W57 U aDHTh2L (M, 1998; BEAR, 2001; 5, 2013; BRI LTV 2), L7ehio
T, MR L TR 2% T 2 RO H 2B AEBM L LT U ansfiE S,

(2) ZEOEEHNEORM

NA AL ZDOEFHERTHL7 U a O TR, ABIIICRZRE S TSR
T GuJEAH, 1998), “ARUCHEWTHEME B GRS TV (BE, 1927; R - K. 1939;
B 7)o L7oho T, ZHEMEICRET 2 HARR 2 08 & L Cid, Al TR 2 7 =ik
DFFEI S RV E—7 1 7T uA o H $HEG 2 v N7 BB G R OSER R aa o 2 v
XY EBAR T DN Y ESHEER D D 7 U a 0EMITIRFE L, EAET D ARERE Z b,

(3) BEDATRT SO

HARTIE, BENSIVERRICHEN OB VTR, BARBZH T A afflE ST
7= (BART RS, 1992; 2, 1995; J[JEUM, 1998), HFIZ 20 tHALAT I 1A R A3 B B 70 i
PEM & 720 (1930 FITITREDRFE DK 4 BFINEREIHFEL, BE~OZ U aDRANR
ERFFIET 2 2 LR WA aDEEMTONTEZN, ZRNETICIA 2L 7T am
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A AEEE L CWDLEBEE 5 7 BESRANET) LT 3 FHICE>TT7 = vt
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IA~DOBARTHRAIL 225 7203572 (Yukuhiro et al., 2012a, b, 2017; B 5) .
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TH, A IR TMERE S HICRATERWIED, A TOAAKRN 7 T 3D A AR RO
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BOBAESNTRY B EOIZ TV aDAZARBERETHZ LIFBLEZTERNEEZZDL
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2, BRRBECLAEGITHBEIN TAEIELZ LNEDDTHE LY,
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ICWAZ T adARRERFET LT =0 B ML CEOHBEICBEIL LS & L
ThH, RAEBIB LW HREIFETE WD, ZRRIIAETH D,
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FEIZBIT AR OEEIZ. 1.5 mX1.8 mX0.6 m OFIZ 2 mm HOfEAZIE - -5
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5  REEEE X oL BREE
(1) HiJE
b i 75 DX T D JB 0 134 5 130 m FREE O SEH e HUJE T B
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e B i 5 X D SV - REDBALE L TV D, FRBERRE X 2> & 88 1 km Ol
TITHES RA R it o # — D ZEUSMTITZRE T 7220,

(3) JELZD DEREEREX D4 PR & RBER T X D> & ONLE
PREESTE X E L, SRR OED 5 BRI (BN AR, EEAR. HRRERS
HIEkAE) Tidievy, £, fe bl BARE IR L T A B REEAR TH Y
PR B X 5K 25 km TH 5,

(4) MNP RET 2P — K~y 7 EOMEST RESNTWDLHE
AT OUWARANY— N~ v T TIRRADBEE S D KL 372> TH72RN,
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2020 1 1 2
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1. LBHEIH
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BEG IRA R Hil 2 v & — R i x 0 4 o B REXE BIAKLX 2, LUF TR
BB X &N D, ) ~OESNE DAY ZBLIET 2726, 1EERELIM T IR B
BXREOHAD G LXK 3 EEROK4) Zhaged 52 L,

FRBEER B I DA 7D 28 BIHEL X5 KO 6) | LT #E (B
17 KROX8) KOFEEAFHE (BIFK 1K 9 KUK 10) OHAL OB, &k,
P TR (NBERELIAZ RS, ) L bio, BEMICkEND Z & 2MikT
DT AEERRLISMIRESET 5 2 &,

R DIARA T R EEEEN T IR S DR LR 5 2 &,

MEX OMERFEBLZEUNCAIT O & & HIC, TNUDICEER B LA, BICED D
BRI K v miE 5 2 b,

—HEDOEEZB L T, EETHEBRZ A aORET~OBRBZEEZHBOIROT X O ¥
BT5Z &,

HC-mAG #fn T E NG LRk as ey v R EERBREEIA 2 (HC-mAG,
Bombyx mori) (GN7, GCS7, GN7XGCS7, GN7X /1 511 5, GCS7X H 604 &) (LA
T IR AT A =) EvDH,) OWRBEREXENIZI T 2 i EEBIT 02
BRIz B

AR THHE 2 77 A = Z PRBEE B KBV 2856, WO, MRk & X o
SMTE - RE T D553, ARBIR X T A 2 3% L2V IE OB SR AN
DB, BBWICEREZET 5252/ 0 LT WEITNC R 5,

2. BiaFHEBZ A aDFEE
- fH B DIRDOFME R O 1-4 B OFERE IS B OFRE

(1)

(2)

(3)
(4)

75 ALEEBR 4G 12 D IR DR L K O 1-4 i OHER M DL B OFF T, 7 LT EENIC

HE LA VX aX—=FDOHTITI,

REE T T A 2DIEFACD T2 DI T L ANTBERNICIRAT 5 £ TOHRE
X, I ASTIEICHES < BB AR SRS 72 o TS S X HRHA IR E 23
LiTchagk CHEFEAEE - BRERES - FRESE - AR E=R) (I 1X 2)
[ZBWTITW, 1. (7) (29> TRRBES B X E AT,

1-4 oM ORIz, N TRk % 525,

3 RN D 4 Wil 7R & 7R o ToSh B, AR AR T A iR LR WG DR
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(5)

FEBERICBEISE S,

B, A FaRX—F TCHEBECXLMHEOHIICRY BN LH720, £/, 1 F =
N ZPMEFT T E RWBRIZIE, T BB AR O IR ORF LK T 1-4 s OFER I 0 5)
W OE B HEE B ERENTITIGBENH D, Z0%HE. REHEEX

BN 3 ELAR O 2 EOUATEIX, 1. (7) 1259,

c 3EHILAED S R OFE & DA RE

(6)

(7)

(8)

(9)

(10)

(11)

AR TR X A 2 0ghh 3 EHILIKE) OfE & DOAEFEIT A TN T AEE )
TUNTBETITH, EARWIZ, BFEOEEDI VA5 2 H555F LT 5,
FAERNOMIL, FBRDOFNE R ORI~ TIES IS OV TORFZEICHET 5 720,
T B ANFYEIZHES BB RRE S IC Y 7o o THD N E B, LS E G L D
TRk CHzaprsva s - MRS - Faa=s - A E=) 11X 2) 1<,
1. (7) 2> T L, WsUEZ VT —30C~—20°C T 24 FEFILL O T
IZBWTHRET 2 Z LI2k 0 KRB A 20z NELT 5, NERS
Mo, fRFE L U OB L7a W & 9 I — B IR E A I RFE L CF
R —RBEEY & U CRERIE T 5, ASBCARBRIC A W D RO FiC DWW T, L
B ANFRICE S E FEMSIC S & O& | BREA#EE - HERIFE =IO CHl
ZUIBH L2 B0 7297, B0 72 L7z, 3P b+ 2 & CEbiciRi&E4 5, b
U 72 13 ASHE S TR 5, 72 5 B D BRI IT BRI D BEIM T OBIE 41T 9
RRMBEEOEFERFT O A 2 (KEGB MBI A 2 LT E FRFCEE L
TWAHIFBEBEHMA A a2z 5T, ITRL,) Z2HRLGEIE. R EX
BN T BICHERT 20, (7) 1> TRIE (LT 5 & & biT, T ORRKEE ek
T 5, £lo. BEEIFRENHENIRA LT U az Rl LIcGE b FRERIC
ST 5,

A (MEERT DANCEBREZEIL L2Shh) OBEGEZBHETHR L, Z08NR4E
RO 1VFILL LY L7256, WA ST D700, T X TohhaiE (x Eak
SHLHE) (BB SE T, L#EL T2, BEN 1 FIRWEORDLT, WO % ik
DG BN U TEORBELAEJNCIENL L, B CEENICH RICBE S &
%D, 2B, AEOFIGMENGEHE —MEREWGS | BB ICH0 T TRIC 2B
B S5 7 & OREZ D,

[l AR NIC RV T, BB TR 2 7 A 2 OB % FIRFCEE 3 2 56, %0
LW T LA TFEIIR ST, RS XEAN T2 bIiciifk T+ 50, (7)
e TRIEILT 2 & &b, TOREELTLET D, s, KBTS U T, [HUL
T ik % 4 mm HEL T OMETE > THAZELEZRIC (7) 120> TRIET %,
BmENOWNZ BFERGESE - R ERIGER L%, FEENOHR LU
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BERIET 5, (ICEEENTHHR LM Z TR LI E, 7 CTREILL, FRifEE
BREANTEEBICHET D2, (7) > TRIELT D & & blo, TOREE
LAk D,

ARBETHILZ I A 2R BERETICRMFE T XEOMFFH I sh b Z & 2Bk
T 570, FEETHEET DL, MFERIIFHOEEE L OEM ZERT 5, &
WETOMEEZ T NTRALEIIE, FAIE LT 2 AT ERD | KIRFFISH A
APMELTWRWNWZ EEZBRTHERT 2L e b, FEENTEHERZ HHLE
VEEER NEM Z FREBNIIRE T 5, 72, MBS RKESMH DAL, Rk
HULCHERRT D, (RIZ, A anftd L WA, REERE XN T2 bIich
BT oh. (7) 1o TRIEET B & L b, TORMEE T 2,

B AR B X PN O L 7o ORe BT, B T, I A adfFE LT Z2ns
xR A THER L, VA a N RBEEEE XEsMCR b S D Z & &Pk d 5, RIZ,
HA APFE L TWGE, WSS XEN CTREbICHZET 0, (7) 2o
TR LT D & L bic, ZOREELLET D, £io, MRHEFEXEO AN b A&
BADOFKEOWERR & FEED D FRIE L E ~ O 5 7R O iR 2 28 X
SHARNZ LT, RELMET DEEICA aBfET DI RT &2 b5 (5
#E1IX3),

3. fABREDNLE
1. B3 X 2 RIE L DSE

(1)

(2)

(3)

(4)

(5)

[ E) DIEEBL R ICAFRIE 2 R H T D A0S, AU CHERE L, SBEREN DY)
B ORI Z TE D72 ERS,

PRy, BB ED ZITNE LA CTe, ROBITRNATL Y | B DO FTEIEE
IEFEMTHE 720 LT, IR A 7SR L, PRI BRI TER T 2,

BRI BRI @M BRI (IR 1 X 3) 2 AR TR L. RIT. Shi RO
BHLTWELS, REEREXEN TR O T 20, 2. (7) I[ZiE> TRIE
IbT % & &bl TORELRTRT D,

FRULALPE SR | @M L 72 B BRI, LIRS 7 B BAPNISEHL N e Thates
5T L&Y EENTY D ATRENED & 2 Sh <ol 2 2% AL L TANEAL T %, il
BEREOHPHI, E=—Ly— b BTV, IS, BRI S TGN ZIEh
HHIBRIT, FREA B LT, MRS 5, ML ST L EEagT,
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HET D,

HIRE~DOZFEIEOWA & B HIEOTRHIZ, HoRIZIT I,
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fFEREARE L COAMEIC, MOPIZh A agi iR SN E13, 272612
R L., TORERREZTLET 5,

30 HHEL LGRS U7 f B FRIE 1L, WRRERR B X B s OHERLAR Il L HEAR b S
P AR i o # —NTHFRNET 5,
BREA~OFIEOMA L EFEREOWMIX, BOHIZIT I,
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AL T T aDBEELLTOROELY LD FE LD,

IOWNWTOERE LD

HA =

7 U a
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Bombyx mori (Linnaeus)

Bombyx mandarina (Moore)

EIN O HARREEIZRT 54
EIRTL

HARERBEIZB T 5 AR DH
e EeAd AN
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BOEARETT, IES
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w2),
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= @j:fctl/\o

HARDIF), TEAL, &
i B, AR ORI e &
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Y,
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REDHBINFIREEL 72 D, REDHRBINFIREL 72 D,
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(B#1L1, 2019)
B B DFERETTHE) L72V, REERERS 2 (REi D 2R D
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WX, ENE D IXD LRI E F R
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(Sasaki and Jibiki, 1984) . A AR B OAELFHIH & L Tieb RV iddkiE 21 AR TH L (B k
5,2010),

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

70 NI BHNCRIEAZBR L ORET 5720, ARG Z VN EZ TV DT
B, 7 UNEET DA RBEGFTHZENTET, IPTHEAT S (4F0, 1936),
HUBRCRMBE Lo THREHNIT R A 2208, A2 B LG, 7 UKL 5 A EIZSh R
fEL. 11 A 12 HIZIZZ OFEDORBORBRNIAET D (FFA - ok, 1958; BIH 3),

Shdud, MEEERWTY VO ZERICHIET 52 LN TE, A 2T TEBE)
PR E TEFICEVE A, 1 E~2 IEORIZEMICERT 52, lET 510> THREID
PRI DL X2 D (4T, 1936; KA, 1950), BIBICERL Ci, fE3 B> CHEjE A
L7, BaOEZMHD T, RTZPIIET 20N D 5,

WTIELZBEZIADL I I L TEOMITIEDL N, ZORE, B bERZEL TRTES Y
BV BENRELRWE DT D (4T, 1936; KA, 1950), AHITA R « AR & HITHRAT
LT ENTE D (JFH, 1998),

[7 U 2 A R OVEREER R« BT DR
U0 TR &> Tl U T B0 b AT 5 R 24T 5
225 OPME (B OFAE) X, FRITICEEZ 2 &V o w#E ORF, 1950) 0, A2 DN
EAVFRITT A LIS, AADPUED T & TLICES 5 &0 ) #is (Kuwahara, 1984) 73
b5,
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AARITIUEH L ZOHICE L ED, Bo7 2o @bty ner (Roe
A=) ZRKFITHE L TAH AR EZFHESI L TR T % (Kuwahara ef al., 1984; Daimon
etal,2012), FALBITBATIET, APITHRAT 2720, Arva—Azfner =unE
¥ 8Ty T TOF AR B OHEIT AT A L & 72 % (Sasaki and Jibiki, 1984; Kuwahara,
1984), meiTA A « A R L BIZRBITITKICHES SN HFRME SN TWDE, 7 UDE
MELTOZ Taopkre: LT, ITKFZIILT LLRMTIIARNnE SRTWD (4,
1936; K43, 1939b),

AT, TET D, SUTHEE~10 BERE TS FE L O TINEFELDIT, 1HD R X
i RS EET IR OFREE 250 {8 ~300 [HFEETH D (4 FN, 1936; KFf, 1950), HARSEME T T
X, 7 U OBESBEIZEIMIT D ZEB—RATH LN, 7 70ELICAEZTNDES I T
KT X XNCFEHRF T 2B 5D (KA, 1950), FABESMET Tld, A AfHEE AN TV DR
WROT T AF v 7 HR EITHEINT D (PA5,1999), R LA ARBIT, 1KDIH
\ZHEIIZ KR D EEZ bILD (KA, 1950),

AL CHRICIM LT DBEEIN T, II B HTL 2HMIZ—FIC X 5O Tl
<, A AEPOHE S T2 AL EIChIco TR A I E 5 (K, 1939a; KT, 1950)
AL RIL, BARM T TIIFARIC L 2WEEZZIT D7D —E LRV, FESMET COR
{ESRIFE RN R EZ VA, M2 80%FESE & s ST\ D (KHT, 1950), FIZAE E 7= fllik
MPEINT D & RIR L7 W CIRFS AR HET e NBAEDR & 72 0 | Z D35a13, PEIR D 10 A2
ET—FIIm T2 (KA, 1950),

(7 U 20BN R OVERRAIRE « iR - 38 Sh 2 AThett]

BAEO7 U aix, INORNIE, FAEKICED2TFEEZZITD (840, 1936), TOFHAER
RN Lo TRESRRDN, MK TI%EBZHZENHD (KF, 1950), FhHh
WX, A a7 Uay RS PNHEETDHIEN, TUFHAFITL - T
BEIN, W, BT X EANRTF LT T FanFRmnFHETLZ EARESNTWD
(470, 1936) ,

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

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

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

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

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

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

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

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

KRS (1939a) FTeamICBIT2E  —. BUEIPCHT 2 bE 5 — AR o~ —
2RV T, RAEERHR 396, 115-123.

KRS (1939b) FBEORK T HZ L. KEEH  397,201-202.

KAEZB (1950) FHBEOABE MR OMICET29E. FRHABRLGHRE 13, 79-130.

B — - SFILFRE] - BAECE (2013) 2011 4E 10 AR Bl 2 Bk, BIEE
WSTIHEIRERT SRR S 32, 17-22.

RS (1998) 7 U a & iAo @, SCHE RO BB & RITIE(A) QWFFER AL
F Oiliit) AR 07406004

MRS « CREPEE - AR ZE - RHERC TR WS (1996) HIERES U o LA 3 L DM
FEEAREERIC T DY E ARk, JullER 27,31

ARTEE - PEEFPE - T O DO (1999) ZhREYe 7 U aERINGIE. AARESREHES
68, 165-166.

AFfEE (1936) FEIEFERZ U IIIgh T, BHEH#ER 40,2-5.

PEABE - PrHf (1982) 7 U a4k N TEEE. HARZERTHERE 51,237-238.

TEARERE - et = (1958) RATICEIT 227 7 a0Pbi . H AT RFZSHEE
AL 14,9,

FEARBE (2001) b ZH0E  EE - /NEE, 2000 46 HORS. RS RSZEY AT
e 20,49-54.

Ff RIS « SSRAEKEE - ALAHE - ALVBOK - e - RAGE - BRI - BBRTE (2010) WA
I ORCBAEFIR OB T 2 RiHZAER. @k BRAAA AT v 7 79,53-59.

AR MR (1995) WA a LHE R, VAT AT

BEILEE (2019) 27 U 2 o/5 - FEIRE K. #&5% - R SA 45 v 7 88,25—38.
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BIR3 7 U apg RORERHICET HE
GRXBRBPEDRRERT — 2 ZETT=OARS L)
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Bl 4 BEBEBHROYREZHREIIHNRICHFET L WEROH S B - BRE

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

¥
L7 KU (BIERIZK D)
T AR (BERIZX D)

10 R A
AA =/ Rz (B, 1929)
77U avy Yz (B, 1929)
TZvav Ry (B, 1929)
ANY I AV (BRI, 1929)
15 A~ Rvu~E (#il, 1929)
U~ A B (B, 1929)
NI 7 R (BRI, 1929)
I AV (BRI, 1929)
T A NFH (B, 1929)
20 ARANTFH (B - 1754, 2007)
7 U (B, 1929)

BT - 1T50FR] (2007) BFAMC IS 2 A 2 BB FHEB O WTREMERTHIE FIE OB, &
X A OBERFAIC BT 2 ZREERRREIIIE (TR Y =7 MIERR Y Y —
25 A 447) ,100-102.
RRILAAER (1929) ikt H A SEE e, BCE:
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RS WA abbREASHOBED S U afH~DBEFHRAICET 5HE
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ik e BEBFELTONA 2L 7T aDRME —ROFELEICOVTORE

BWOWMFETONA 2L 7 T aDZMD FREMEZ BEERICHRGET 5 R E LT, BERE
FITFUNTHRFBED MR 1L 58 2 5 C 2R VWMBEATH R FHE T A 2 Az fE L, £ 0E1
TRELLZ U aD@ a1+ A2 Lz (Komoto et al., 2016), B A 2 & 7 U a OISR
—RIIVA 2RO b2 RUTERESZENL, 2 hay RU T cox]l BinFO8BIET
BUAfRNT$ 2 Z &1C kv, 7 U aEHNOHER —ROBISZEBEMICH LN T L
MNTED,

(A 71E]

(1) 7Uaz2BEdT57 080 b7 v FTOHRE

T7rxrEY Ty L LT, FRRAETEROMEREER L, FIllHE LT, FAL25
FIIA DA AR N~3 BHT D, PRk 26 4F LRk 27 AR 7 =nEy (RrbEa—
V) Img ZRM LTI L% v > 7 LET D&, FAEMEIE. Wk 25 %6 H 12 H
226 12 H24 HET, FEAK26F1E5 H26 HvH 12 A 23 HE T, FER 27 4136 A 2 A
512H 14 HETThoT, BBLR2EMIC LEL HEREFEIRE EbicT7zmEy
NI o7 HAZM LT, SN T apt AR ZzEIL LTz,

(2) FHAH
AR S LR IR OREEFZOHFEREIIELZ 1 OB THY, FEEIZT7 =
T T T ERELEHERORNIIR2DERBD TH S,

x1 HAEME LE-BERROATHER (FMK 26 F)

=23 A [ i 7 SRR A B R i) B R

A 99 J5EA 5= 5 Adfimne 10 A $A)
B 57 JigH 4 [A] 5 Adfimne 10 A T
C 24 Ji9H 2 [A] 5 AAID G 10 A 4]
D 60 J7 95 5[] S HFA)2 5 10 A FA)
E 7735 TEA 1 = S ARG 6 Hf)
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x2 HAEHDRKER

g RE HAE AT 1D BR B

Al A YRR 25~27 A WEICHEE L CRBEREAHER L TV 5T
ST b Bl

A2 A FARR 25+ 26 4 A A1 72589 2 km Bt 72 S0

A3 A WK 25 - 26 4F FHA L A2 7> 549 400 m BfER 7o Sk

B B RE 26 - 27 EWEICHEE L CRBEREAHER L CWD5EFTT
S b B

C C WK 26 - 27 4F R BEE L7

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

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

(3) EBTHLOfRAT
BELIZI7 Va4 AMB» oM L=/ 5 DNA 285 L7 PCR T k=2 KU
5 7 cox]l BIGFDO—HEWIR LTz, ZO—H%z L > Tr W —R 7 VEKUKE) Tl LT
%, BV O—HEHIREESE Ssp 1 THIE L CTT e — R VESIKEI 21T\, Wi 28500
DAL 7T aRAE X LT, $EIZE U T PCR EY O IAYZRE L T A 2kl
L7 U BRI LT,

10 [H55]

SRR 25~27 FECHIE LT 7 UV ad A A 9 5 PCR EMHNE SV 3,750 fE{A T~
TR U allcho7- (F3),
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=3 AEMILEDRERER

A H AT MK Dk SR
PR 25 A PR 26 A Rk 27 4R

Al 75 9H 253 5H 188 5H FTRTr U R
A2 119 54 542 §H — TRCTr7 Ul
A3 128 ¥H 814 5H — TRCTr7 U sy
B — 187 B8 179 54 FTRTr U R
C — 168 BH 111 55 FTRTr U s
D — 226 BH 112 85 FTRTr U R
E — 426 §A 222 5A TRCTr7 U s
[%Z4]

AR TIE, BAEDO7 U aEMICBUIRHMER —BELC TV L0 E I PERGEL T D
5 bOTHY, I har RITT ) L&D ETHREICHRETE D,

FeBe DL IEHEE 258 U5 2 L7 < SO PR 7k 2 FESE - HERT 572
E. WA a7 U anERREE LT VIR ZEV L TH, BED 7 U a iR
EARDR IR SN2 o 7o Z b EEROBERF KO OJEL TRMER — R E
C2ZEEFR0W, ERTIMOTENTHDL EZ X b,

10

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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BERT A=l 2V aDZERROBEEIC OV TORE

A =2 & 7T aDZHER K O DBRNADPIEMEZFFONE D e Lz,

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

1. MEDSE
RN I DOREIZHDMNTNT, HRORBIZES A ASEA VN RE,

52m
3.2m

10 m
7.6m

15 M2 FERALEREOKRES

MR, S 5 KD D, FEREORELERMOIEFOEMZ 1 412 1 RILLEAT
W, OB, MEEEOBRRNEFL TS Z & il LT,
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GEED)

2008 £E BTN AZHESRS 1 RS Rz il L 7= %%, iR OBAEDHER S Nz, £ D
%, 2012 FEIZHZ [FIN U CRBR 24 7972 % T, = 0 o TRHEMER DR A kA (2
AFLTWD ZEiE, FI2 1 ELLEMR SN, 2B, =N, ZERFHEETHD
SEROANAFHIAER LT LT, HEREENHE SN DR bBIZE S THRN,

[#%:]
KRR TELNIZAERIT, IA 2L 7 U aDZHEE R OZF OBRUTEERH 0 | A
RBENRNRETHATHLAGFTEDLZEEZRL TS, BEANTORE L LT, BE
(1927) 23 F3 £ T, W - K (1939) B Fa T, ZNEIRMREE ORER A2 HE LT
WhH, ZOTEMNLL, A 3L T U aDZEEER R R OBRRITITIEEDR B 5 2 L D3
RTE D,

IREWEH (1929) F& L BEOH. /A B, 21, 59-64.
FIREWE « KBS (1939) Fa L FE L OAMRICERWNT, AR, 394, 71-82.
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BIRS HRRZBITIBZHA 2L 7T aDRMEE—ROLEFENCET IHRE

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

—

AT E]

ST O BHINIZ . MOSEHP OB TEB L TV DR OE EE 721354805 2m
BEL7-HImIZ, WA= (B 1375 XK 146 5) &7V a (HERBROEERK) LR
HEE— RO LS b 2 Jihal L7z, 20 HRRERICUREM O AT E L RN OEL 1 K3
B L TR oF 2 A LT,

[ 2R ]

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

20154 6 12 3 HIAICHEF 626 5, 2015 48 A2 3 HH CTHF 2,338 BHOAZMEF —R D
RALgh th 2 80 © 2 m BEAL - MU SR L7, Z D% OB T ERITEZE S
T ORAEIIIZ 19~21 BREICHER L7ZBRICH . Shill - i & HIZRD B -o Tz,

(B4

A TDAARBDBEINT I U apA Al & a2 UCREINT 235587 & U TRIREMED &
LB RIEOHF TH Y . W bsh A M2 L7 EIX e E BB L TnD, A
I DA AL S BN FEBREN TEINT 5 O L ARIZREORLSh % b LT bl TETR
THZENRL, AFEOFREEEZEGDDLT-DOICH 2 TERITHEA L THEL ool &
NG, BEEREISHILTHA 2D A ZARBIMNIH T, RICHEFICL VT T2 L2
PHELTZ UV adoF AR ERRE LI LT, RHEE R AEFT 5 AlsethiImd T
WEEZ LD,

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

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

around sericulture farms. J. Insect Biotechnol. Sericol., 85, 67-71.

108



BIR9 HA a Ly VUaDRMERE RO A RO KEFEHERBR
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BIES 10 HAYEGF OB ERLS
(KBt EREDE R S ARSI RE)
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w11~ =T F 2 I RO EELS
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B 12 BERERFEAICHWZANNR—=FFTZAI FBREBELTWRWI L OMER

[J5i5]

WG TR DA 2 (GNTs 2O GCSTs) D 5 #sh OISR IR S 4 7 2 DNA %3
HL. 05 ugZ§il L LT, KOD-plus Z VT 30 ¥ 7 /L®D PCR %47\, Bl FiE s
F-O—EREHEE L=, MHBRAZ RT 72D, ~NR—=T T A3 REEBEAIRL Tl e L
PCR #417-72, PCRIZ 50 pul DIERTITW, TDOIHIH S ul %1% 7 Ha—A7 )V THE
SkEh L7,

TIA ~—DEIERINILL D E B,

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

[ 2R]

BT H A 2% ) AT 1 2 ¥ —0 piggyBac BB B TR HA SN TWNWD 295 &
NA 27 ) 505 pg ST H~NNR—TF A ROEIIR 6 pg £725, PCR DS,
MoEBy, THENDT A X (550bp) DNV R, ~IAR—=FF 23 R 04pg 05 bR
HT&E7-—F, KGR Z A 2D%7 ) 5 DNA0S pg NHIFMIHENR -T2 &
DD, ARBELEREZ T A 2EA =TT A ROEFINERF L TR & DR
T&7,

M12 34567 8910111213 M

(bp)
2,000 —
650 —

500 —
300 —

M D OFER—H—

1 : AJLS—DNA 4ng (h«4 2245/ LsDNAO.5 ug TM 700 I E—HIZHY)
2 ~AJL/S—DNA 40 pg (7aE—%)

3 ~AJL/S—DNA 0.4 pg (0.07aE—5)

4 : ANJLRS—DNA  4x103%pg (7x10* 3 E—%7)

5 AJL/S—DNA  4x10%pg (7x10° 3 E—%5)

6-9 :GN74/LDNA 0.5ug (FhEFhIEK)

10-13 : GCS7 4°/ LsDNA 0.5 ug (FhEFhFIERK)
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B 13 BAINEBROBRY OBEEOFIRAMICEB T EZEDORENE

[J5i5]

BARFHHL 2 1 A4 = (GNT10. GN712. GCS710. GCS712 X TUGNT X GCS7]12) DA HEAR 6
5 KT DIZONT, SIS OBEFRIRNS S/ A DNA 2 L, Y ong 7 718

—Ya B K A SN B R T ERE L7z, 7/ ADNA Qug) ZHIIREESE EcoRI &

Sall THILL7=D B, 0.8%7 Ha— A7 )L CEKIKENZ{TV, 71 22 A7 L Hybond-

NHI N T VAT 7— LT, 7'u =713 AMS RIS AR E DX 6 1273 K 512 piggyBac

RIZFEEL, PCR TIERLL7= (691bp), 7T A ~—DEEEINILLTD LB TH D,
10

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

15 517 PCR Y % AlkPhos Direct Kit (GE ~/L A4~ 748 ZHAWTZ~L L, CDP-
15 Star ZFE & L BRI THRH L=,
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10

GEED)

IEBIE TR Z A4 2[B 604 B X1 511 5] TiL, N> RERH Lo o7, GN7;p T
%, 4 OO RERE LTz, %D GN7;, TIE, GN7yo &RV A XD 4 DO/ Rafa
L7zo GCSTio TlE, 4 DO R L7 (A XNEIZ 1 KO 2 FABBOL L TERY, &
5 725), 1R GCST1, Tlt, GCSTio &RV A XD 4 >D REKE L=, [GN7XGCS7]i2
TliX, 8 DDAV REftH L7z,

(kb)

12.0—

50—

3.0—
20—

1.0—

(kb)

12.0—

50—

3.0—
20—

1.0—

GN74, GCS74,

- s .- - e
- e - L

GN7,,

GCS7;,

(kb)
12.0—

— - — L —
50— = se o o o o

. BEBEES

20—

1:0—

[GN7 x GCS7],, [A6045 x F511£],,
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B 14 BA SN BEBROERY) Ot _E O AERT DRSS

[J7:]

oA TV EA B = g B> THRASNTZBIB DN R AR LT-1% (3]
5 W 13). @iz 1A = (GNT10 LN GCST10) D32 KO3 A T4 inverse PCR 1

THEE LT,

[ 2R ]
inverse PCR T 64172 PCR FEM DA ZRE L, IA a2 ) LDOT —HX—2A
10 [KAIKObasever.3.2.2] (https://sgp.dna.affrc.go.jp/KAIKObase/) T BLAST MiZR & 1T\ >, 4F
E LA AEAT (inverse PCR Tf% 5 4L7- PCR FEM O ILES ASHENEZ R L= #iPH) %X
2R T, GN719 & GCSTio ([ZHRA S 72T T O/ RO W ARG b T 5 H SRS % e
L. Petaff EOMEZRE LTz, L L, GCSTio D 4 DDA D 9 H 1 DB\ T,
Bited 2 EELSN85 7 A EOEEEPTICHREMEEZ R Licio o, Ytk b o IEME7 A& I1X
15 FFETE 2oz,

GN7
GCS7

chr6:1656800-1656399
# Zchr13:1232931-1233353

s —chr20:2385312-2384913
chr24:7895214-7895936 — =

chr2:8472784-8472980 — W=

chr13:10668392-10668067 — g
chr13:11972024-11972423 — "

- — X

20 X QAR EOBEHOMPT &R Z R LT,
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B 15 BASNIBEBROBRY ORE KR R AR TOFEZROLEME

[J5i5]
A FHHEZ A 22 (GN7h,  GCS7i. [GN7XGCST)1) KO G F-HilHaz B A [ H
5 604 5 X H1 511 SIOFMA 3 FET I HONWT, 5 g OB IR B4 RNA &l
L. RT-PCR IEIZ & o T HC-mAG BIE T OEGWEBRME Lz, 1 ng @ RNA &5 REH#
AMV Reverse Transcriptase XL (¥ 71 7 /34 ) %AW T cDNA 25 L, D 9 HD 20 43
D1 &ML LT ExTaqHS (#7734 4) TPCR 1727z, 7 T4 ~—I3EMZERNER
HEIHEFOX 6 (2 [RT-PCR O#iH| & LTR/RLTWDEDEEET 5 X 2% E L,
10 ZOHEERINILLTDO LB TH D,

KS446: 5°-CGCTCTGCAGTATGTCGCTTATA-3’
KS447: 5°-GCGGACGTTACGACGAGAATAGT-3’

15 PCRIZ 10 pl DRISHETITW., FOHI>HD 3 ul % 2% 7 Ha—AF )L CEKIKE LT,

F72, R-PCR DR T 47 ar ha— b LT, mpd9iEnT (VARY—LZ2 X7 EHE
fav. 77% v a &5 NM 001098282) D PCR HLiT-72, mpd9 BIGFDT T A ~—D
WHREINILL T DO LB TH D,

20

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

[ 2]

25  RMIT LTI EETOMSL L THEREITo7, TRESNDS YA X (1228 bp) D HC-mAG
AR T PCR M, BIETFHMZ I A a3 X CTCTRBEICRE S, —F., IERE T
@zﬁ%nfiﬁmémﬁﬁotgﬁ;mw B TIEOTIVOMEEL S b EIE <z (276
bp)e TDOZEMNL, SRIOHFFICHW DB FHEEZ T A 22T, BABEBFPEE
BIZHRBL L TWD 2 E MR TE T,

30
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AW &‘3\\
© %t
47 GN7, GCS7,, @ \% P

HC-mAG

500

300 —
200 —

100~
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BE 16 ShHEE O B

[75i5]
B PRI T A = LIFBAR AR R T A DWW T I b K OB #% O AG EERIT D B))
5 H (E#E) OFEANE L, HEEY (120 3#) & ALEET, &Y @4-5#) %
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